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ARMY SCIENCE BOARD
2530 CRYSTAL DRIVE
SUITE 7798
ARLINGTON, VA 22202

27 February 2013

MEMORANDUM FOR THE SECRETARY OF THE ARMY

SUBJECT: Final Report of the 2012 Army Science Board (ASB) Study on The Strategic
Direction for Army Science and Technology (S&T)

| am pleased to forward the final report of the ASB Study on the Strategic Direction
for Army Science and Technology (S&T) consistent with the terms of reference you
approved. The ASB sincerely appreciates your sponsorship of this important effort.

The study team conducted an extensive literature survey, received briefings and
analyzed the resulting data as well as written responses to the study team’s lines of inquiry.
The study team interviewed Army, Navy, Air Force and Office of the Secretary of Defense
research, development and acquisition leaders. Army Research, Development and
Engineering Command (RDECOM) organizations were visited, as well as the Naval
Research Laboratory and Air Force Research Laboratory. The customers of RDECOM
S&T were also visited and interviewed, including Army Program Executive Officers and Life
Cycle Management Commands.

In summary, the study found that the Army lacks a S&T strategy and investment plan
to meet likely future challenges, improve the transition of technology and advanced
capabilities to acquisition, seize valuable technological opportunities, and foster invention
and innovation and recommends the Army: (1) better focus Army Materiel Command S&T
organizations’ in-house efforts as well as improve sponsorship and leveraging of best-in-
class sources; (2) provide laboratory directors ‘direct hire’ authority for ‘the best’ personnel
with graduate degrees in science and engineering and greatly increase uniformed military
personnel with science and engineering degrees; and (3) better position the Army Research
Office and Army Research Laboratory for support of their critical long term research
missions.

| endorse the study findings and recommendations. The ASB believes they support
your efforts to bring the generating force in balance with the operating force while
preserving the Army’s technological advantage over our potential adversaries, improving
both the value added and efficiency of the S&T enterprise.\

Y

@7 2

George T. Singley, llI
Chair, Army Science Board
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EXECUTIVE SUMMARY

“The time has come for all leaders in the generating force to ask themselves, ‘Is my organization
as flexible, adaptable and versatile as the forces we support? Are we truly designed for an era of
strategic uncertainty?” As the Secretary of the Army, this will be my focus for the remainder of
my tenure.”!

Honorable John M. McHugh, Secretary of the Army

This report summarizes an assessment of the Strategic Direction for Army Science and Technology (S&T),
conducted by the Army Science Board (ASB) between October 2011 and July 2012. The study was
sponsored by the Secretary of the Army, the Honorable John M. McHugh. The Terms of Reference
(TOR) (Appendix B) for the study directed the ASB to "analyze the current [Army Materiel Command
(AMC)] Research, Development and Engineering Command (RDECOM) portfolio of S&T projects and
objectives" and to provide findings and recommendations on a number of strategic issues.

The TOR focuses on two principal motivating factors: (1) S&T mission effectiveness; and (2) anticipated
Department of Defense (DOD) budget reductions. With respect to S&T mission effectiveness, the TOR
states: "Research, Development, Test and Engineering (RDT&E) is vital to the Army's success. Our
strategic vision is based upon a decisive technological superiority to any potential adversary. Recent
studies show that we are not achieving the goals that we have set for ourselves." Furthermore, "there
have been a number of recent studies that have formed the basis for the missions of RDECOM and have
been critical of their accomplishments." With respect to anticipated DOD budget reductions, the TOR
states: "The Secretary of Defense has suggested that the Services take at least a 10% cut to their science
and technology spending as part of his efficiency initiatives."

To conduct the study directed by the TOR, the study team interviewed personnel at a large number of
relevant Army organizations, including the Assistant Secretary of the Army for Acquisition, Logistics and
Technology (ASA(ALT)), the Deputy Assistant Secretary of the Army for Research and Technology
(DASA(R&T)), U.S. Army Training and Doctrine Command (TRADOC), RDECOM Headquarters, all of the
subordinate organizations within RDECOM, the Program Executive Officers (PEOs)/ Program Managers
(PMs) and Life Cycle Management Commands (LCMCs). The purpose of these visits was to gather
information on the Army S&T strategy, on Army S&T portfolio and funding allocations, on the Army
approach for portfolio management and technology transition, and on Army organization, personnel
and facilities for conducting S&T. The study team also visited many equivalent organizations within the
Navy and Air Force, as well as relevant Office of the Secretary of Defense (OSD) offices. The purpose of
these visits was to understand how the Army's approach to S&T aligns with OSD, and how it may differ
from the other Services. These visits, along with reviews of prior studies and other pertinent sources of
information, provided baseline data for the study assessment.

STRATEGY

To assess the "strategic direction" of Army S&T, the study team first searched for the Army S&T strategy.
While the team found many elements of what might constitute a strategy, it did not find a single,
authoritative, and documented strategy. ASA(ALT) and DASA(R&T) are well aware of this shortcoming

! McHugh, John M., "Today's Army: Flexible, Adaptable, and Versatile," Army Magazine, October 2010, p. 16.
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and are in the process of defining and aligning an S&T strategy with the recent changes to the national
military strategy, from which OSD S&T and individual Service S&T strategies must proceed. Many of the
issues assigned by the TOR for assessment by the study team are dependent on the strategy. In the
absence of a current S&T strategy, the study team evaluated S&T strategic issues within the context of
significant environmental forces and insights gained from the interviews.

Strategy is a means to an end. The end is defined by strategic objectives. The strategic objective for
Army S&T is well established. As stated by DASA(R&T), the Army S&T raison d'étre is to "foster
invention, innovation, maturation and demonstration of technologies to enable future force capabilities
while exploiting opportunities to transition technology enabled capabilities to the current force."?
Implicit in this and other stated leadership positions is the understanding that S&T must serve the needs
of the warfighter and provide our soldiers with new and improved capabilities to perform their missions
against any current and/or future threat. Thus, the core objective of Army S&T is getting technology out
of the laboratory and into the hands of the warfighter. While this objective is simple, clear, and
enduring, the current global socio-economic and security environments present a set of challenges that
the Army S&T strategy must address:

1. Commercialization and Globalization of Technology. During the early cold war years, U.S.
government (USG) Research and Development (R&D) investment was roughly equivalent to U.S.
commercial spending, and most of the USG spending was on defense. While USG R&D spending
has increased about 20% from 1965 to today, commercial R&D spending has increased by over
200%, far outstripping USG spending. Similarly, global R&D spending has accelerated over the
same period, to the point that spending by the rest of the world is now more than USG and
commercial spending combined. The challenge is clear: DOD and the Army have lost the ability
to ensure technological dominance through internal R&D, because adversaries are able to
exploit commercially available technologies on a global scale. The Army must do the same. It
can no longer afford to be internally focused and must be able to leverage externally-developed
technologies just as aggressively as our adversaries.

2. Declining DOD budgets. As stated in the TOR, the Army should expect cuts of at least 10% to its
S&T budget. The magnitude of anticipated DOD budget reductions may not allow a status-quo
approach to S&T spending, with "vanilla," across-the-board trimming of all portfolio elements.
The study team addressed this new fiscal reality by considering a new approach to S&T portfolio
management which categorizes S&T efforts by: (1) those that must be done in-house, (2) those
that must be sponsored by the Army but conducted via outside agencies/contractors, and (3)
those external efforts that should be monitored and leveraged. The expectation is that the
global environment will drive the Army S&T portfolio to be reshaped, with less work in category
(1), more work in category (2), and significantly more work in category (3).

3. International Competition for Science, Technology, Engineering and Mathematics (STEM)
Personnel. During the early post-Cold War period, the United States led the world in educating
scientists and engineers. Today, it is generally acknowledged that U.S. universities continue to
turn out the best scientists and engineers in the world, but data indicate the number of U.S.
citizens graduating with advanced technical degrees from U.S. universities has slowed, relative
to the rate at which U.S. universities award degrees to citizens of other countries (particularly

’ Freeman,. Ma rilyn, Army Science and Technology Strategic Direction, briefing to the Association of the United
States Army, October 2011.
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emerging nations). Compounding this issue, U.S. visa policy makes it increasingly difficult for
graduates from foreign countries to apply their skills in the U.S. workforce. Together, these
factors make it increasingly difficult for the Army to attract and retain the best and brightest
students. The Army has done quite well in recruiting talent over the past decade in the "down"
economy, but an improving economy will make it more difficult to compete against well-
compensated, commercial industry alternatives.

4. Changing Security Environment. As the conflicts in Iraq and Afghanistan wind down, the Army
must adapt to a new national security strategy. The past decade of warfare has impacted Army
S&T by shifting much of the portfolio into a near-term focus geared towards responding to
urgent operational needs in the theaters of conflict. Consequently, resources in S&T have been
realigned away from longer term pursuits which spawn much of the discovery and innovation
required to ensure future technological superiority. During the visits and interviews with Army
S&T organizations, the study team noticed a lack of innovation and effort related to potentially
disruptive capabilities caused by this imbalanced focus on the near term.

The study recommends development of an Army S&T strategy that responds to these environmental
factors. An essential element should include portfolio balance in at least two dimensions: time horizon
balance, and balance of in-house vs. sponsored vs. leveraged external efforts. As noted above, the
impending end to current conflicts should provide an opportunity to adjust the portfolio to a better
balance of longer term (higher-risk, higher-payoff) projects and shorter term technology transition
opportunities. At the same time, adjusting the balance of internal/external work in line with the
changing R&D environment will leverage increased commercial and global R&D spending to effectively
augment USG spending. To provide some parameters on what a proper balance might look like, the
study team established a set of criteria for determining which S&T efforts should be done in each of the
three categories (in-house, sponsored, leveraged) and applied these criteria to sample technology areas
currently conducted primarily in-house by the RDECOM Research, Development and Engineering
Centers (RDECs). The results, while neither exhaustive nor all-inclusive, indicate that this methodology
can be useful to the Army in developing its S&T strategy.

TECHNOLOGY TRANSITION

Another important element of the Army S&T strategy should be a technology transition strategy. Since
the ultimate objective of Army S&T investment is to enhance warfighting capabilities, the ability to
transition technology from the laboratory to fielded capability is essential to obtaining return on this
investment. In terms of time horizon, there are four paths to field a technology: (1) near-term insertion
of mature technologies or non-developmental items (NDI) direct to the field in response to urgent
operational needs, (2) mid-term technology insertion into a Post-Milestone B (MS B) Program of Record
(POR) via Engineering Change Proposals (ECPs), (3) mid-to-far-term technology insertion into a new (Pre-
MS B) POR, and (4) long-term technology developments associated with Pre-MS A advanced concepts.
The two mid-term transition paths require transition from S&T to acquisition programs. The two paths
on the short-term and long-term ends of the spectrum reside outside of the formal acquisition
processes, but must also ultimately be turned into PORs and therefore also traverse the S&T-to-
acquisition "chasm."
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The chasm between S&T and acquisition is widely recognized as the key impediment to transition. This
chasm is often referred to as the "valley of death."® Understanding the causes of this chasm is
fundamental to the development of an effective strategy for bridging the chasm and improving the
Army's ability to field technology-enabled capabilities. During the interview process with both the S&T
and acquisition communities, the study team endeavored to understand the root causes, so that it could
recommend effective remedies. The interviews revealed a very different perspective regarding
technology transition between the S&T and acquisition communities and identified several causes of the
chasm.

The most basic of these causes is the fundamental difference in risk paradigms between the S&T and
acquisition communities. The job of an acquisition PM is to execute contracts on cost and schedule,
while meeting all key performance parameters. The PM is reluctant to take any unnecessary risk that
could prevent him or her from meeting contractual obligations. Taking risk, on the other hand, is
inherent in the job of an S&T project manager.

Adding to this fundamental difference in risk paradigms is the limitation in technology maturity that can
be achieved through the budget authorities available to the two communities. Budget Activity (BA) 1 to
BA 3 is available to fund S&T, while acquisition programs are funded via BA 4 to BA 7. BA 3 funded
efforts cannot deliver the level of technology maturity required by acquisition programs to meet the risk
aversion thresholds. Within the limits of BA 3 funding, the S&T community can generally demonstrate
only the basic functionality of a technology by means of representative prototype hardware/software in
a representative environment in the laboratory. To insert this technology into his program, however,
the program manager generally requires that the technology has been demonstrated to meet critical
performance thresholds with actual prototype hardware/software in a realistic environment for his
product, with all critical system interfaces systematically exercised. Obtaining this level of maturity
generally requires BA 4 or BA 7 budgetary authority.

Prototyping is widely recognized as an essential means for bridging this chasm. Indeed, competitive
prototyping prior to MS B is required by statute (Weapon Systems Acquisition Reform Act of 2009
(WRASA)), unless a waiver can be justified. Prototyping directly addresses the first two causes of the
chasm: the different risk paradigms and the inability of S&T to satisfy POR required technology maturity.
Defining a prototyping environment that effectively addresses all of the causes of the chasm should be
considered an important element of the Army S&T technology transition strategy. In defining this
environment, it is also important to recognize that prototyping is a means for not only bridging the S&T
to acquisition chasm, but also for facilitating transition for all four of the transition paths.

The type of prototyping is not the same for each path, but must be tailored to the unique needs of each.
For near-term insertion of technologies directly to theater operations, rapid prototyping is required. At
the other end of the time spectrum, advanced concept prototyping should focus on demonstration of
the feasibility and utility of technology-enabled systems that satisfy the operational capability needs of
the concepts. In the mid-term portion of the time spectrum, the prototyping opportunities should
focus on maturing technologies and reducing system integration risk on the PORs. For new PORs, during
the Technology Demonstration (TD) phase prior to MS B, such prototyping should be conducted
competitively to the maximum extent possible within time and resource constraints to allow for
alternative approaches to be tested and matured.

* Moore, Geoffrey A. , Crossing the Chasm: Marketing and Selling Disruptive Products to Main Stream Customers,
Harper Business Essentials Publications, New York, 1999.
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While the type of prototyping varies across the time spectrum, the study team believes there are
advantages to the Army having an integrated prototyping environment managed through a centralized,
Defense Advanced Research Project Agency (DARPA)-like office (with decentralized execution via the
RDECs and PEOs/PMs): the Technology Transition, Innovation, and Prototyping Office (TTIPO). To
operate effectively across the entire time spectrum, this office should be capable of working with
Combatant Commands (COCOMs) to rapidly field mature or NDI technologies, working with PEOs/PMs
to prototype technologies for insertion into PORs, and working with TRADOC to formulate technology-
enabled solutions to game-changing advanced concepts. The study team noted that the advanced
concepts capabilities within S&T have diminished over the past decade due to near-term pressures. This
office could provide the opportunity to re-invigorate this capability and ensure that innovative
capabilities are well represented in the prototyping portfolio.

ORGANIZATION

Organizational structure must be aligned with and supportive of any organization's strategy. This is
particularly important for large organizations, such as Army S&T, in which there are multiple
transactions crossing multiple organizational boundaries. RDECOM was established in 2004, in large
part to remedy known organizational coordination and efficiency issues. The TOR directs that the ASB
evaluate organizational options since "recent studies ... have been critical of their [RDECOM's]
accomplishments"”. The TOR specifically directs assessment of two courses of action regarding
organizational structure: “Fix RD&TE under the current strategy,” and “form a small corporate research
center.” The latter approach would "embed product development, developmental and operational test
and engineering into product-focused groups and increase reliance and leverage from other government
... and commercial activities." Greater reliance on external developments is consistent with the
proposed portfolio management strategy (in-house, sponsored, leverage) discussed previously.

To conduct this assessment, the study team examined several R&D organizational models, including the
U.S. Air Force and U.S. Navy models and Apple and General Electric Company (GE) industry models.
Criteria specified in the TOR were used as points of comparison for evaluating the strengths and
weaknesses of these models with respect to accomplishing Army S&T strategic objectives. These criteria
included: (1) a long-term research horizon addressing game-changing technologies, (2) effectiveness of
technology transition strategies, (3) leverage of investments through competition of ideas, and (4) ability
to maintain technical superiority, with access to required technologies and in-house competent buyer
expertise.

The industry models highlighted some important differences in organizational design between near-
term (Apple) and longer-term (GE) product development time horizons. However, they were not
considered particularly relevant to an Army S&T organizational evaluation because they (like all
industry) are driven primarily by profit and growth motives. Customer satisfaction is, of course, another
important consideration for industry. However, for Army S&T, delivering capabilities to the customer
(the warfighter) is by far the principal motivation. The evaluation therefore focused on understanding
whether the Army could benefit from some of the organizational features of the Air Force and Navy.

In considering the strengths enabled by the different S&T organizational alignments of the Air Force and
Navy, the study team determined that the Army should take measures to foster technology transition
and minimize research redundancies through consolidated and integrated management of the BA 1 to
BA 3 S&T program. The current institutional funding approach should be transitioned to a competitive
approach over a period of several years, with an objective of awarding at least a majority of the BA 2 to
BA 3 program on a competitive basis. An integrated BA 1 to BA 3 management approach should
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establish policies to enable a focus on critical technologies in the corporate laboratory, and to maintain
an enterprise-wide balance between near-term objectives and a longer-term research horizon. The
corporate laboratory should be positioned to maintain a core focus on basic and applied research in the
critical technologies, enabled with sufficient discretionary funding. To lengthen research horizon,
customer-funded work not supporting critical core technologies should be offloaded to other
laboratories. To ensure responsiveness to Army leadership goals and objectives, the corporate
laboratory should report at a four-star level, with access to and direction from Headquarters,
Department of the Army (HQDA) through the ASA(ALT). Furthermore, a realigned S&T organization
should include enablers to improve technology transition, especially at the 6.3—6.4 gap.

The ASB believes the potential for increases in performance and efficiency justifies three organizational
adjustments:

1. The Army Research Office (ARO) should be realigned as a Direct Reporting Unit to ASA(ALT),
with an expanded role under the direction of DASA(R&T) to develop and maintain a strategic
S&T plan, and to manage the policy, programming and prioritization of the BA 1to BA 3
program. ARO should continue to sponsor competitive execution of the AMC-wide BA 1
program, both extramural and intramural, and with additional staffing, assume responsibility for
integration of the BA 2 to BA 3 program over a period of time to increase competition and
decrease research duplication.

2. The Army Research Laboratory (ARL), the corporate research laboratory, should report directly
to the Commanding General, AMC, with a dotted line relationship to ASA(ALT). ARL should
divest much of its current customer-funded workload, and thereby become smaller and more
research-focused, with a longer-term horizon, and focus on basic and applied research on the
critical technologies. ARL should also organize and staff internally to increase leverage of other
government and industrial activities and global R&D.

3. Also, in accordance with the previous discussion on technology transition, the Army should
establish a TTIPO, reporting to ASA(ALT). The TTIPO should manage an integrated prototyping
environment that operates across a broad time horizon, facilitates technology insertion into
PORs through prototyping, and fosters innovation through the definition, analysis and
prototyping of technology-enabled solutions to game-changing advanced concepts.

FACILITIES

Facilities are critical to any research organization. A funded facilities plan is an important component of
an organization's strategic plan. In its visits to Army S&T facilities, the study team noted several
important issues that need to be addressed in an S&T facility plan. Foremost among these is that the
Army spending on S&T facilities appears to be inadequate to maintain technical superiority and a
competitive edge in attracting top talent. All Laboratory Directors commented on challenges with
maintenance and repair, and noted they are forced to rely on use of mission or customer funds for some
critical maintenance and repair requirements. On the other hand, the team also noted some
duplication of specialized facilities, e.g., multiple dry-rooms for battery research, and multiple software
engineering facilities. Further the team believed that there was investment in facilities and equipment
not essential to the performance of the critical in-house effort.

A comprehensive strategic modernization and recapitalization plan for Army S&T is needed to address
these issues. Such a plan should include a rigorous inventory assessment to identify unnecessary
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duplication and excess facilities, and enable divestiture or redirection of use over time of unneeded
facilities to free-up additional investment for critical infrastructure supporting “must-do” technologies.
Where MILCON funding is unavailable, the Army should pursue innovative funding options for building
and maintaining facilities. For example, the Army could pursue third-party financing in the same
manner that various national laboratories use these funding sources to maintain state-of-the-art
laboratory facilities.

PEOPLE

People are critical to organizational success. Good people can make almost any organizational structure
"work," while even the best organizational designs can fail without the right people. In particular,
world-class R&D organizations need world-class leaders, managers, chief engineers and STEM personnel.
As noted previously, there is a fierce global competition for STEM graduates. The Army has done quite
well in recruiting and retaining top STEM people over the past few years, but will face a more difficult
environment when the economy improves. In this competitive market for the best and brightest,
recruiting and hiring should be as streamlined as possible. However, even with current “Lab Demo”
authorities, most of the laboratory directors report frustrating delays in hiring. They also report
excessive bureaucratic delays in management of Senior Executive Service (SES) and Senior Technologist
(ST) positions, which are controlled by the Civilian Senior Leader Management Office.

Also, within the Army (as with the other military services), effective S&T is highly dependent on an
understanding of the operational environment in which the technologies will be used. The best way of
marrying operations and technology in S&T efforts is to have uniformed personnel with backgrounds
and experience in both areas. The Army has fewer uniformed scientists and engineers than the other
services and lacks career development paths for military STEM personnel like the Air Force and Navy.

To resolve these issues, the Army should take actions with both the civilian and military components of
the S&T workforce. Recruitment and retention of civilian technical talent must be an Army priority.
The Secretary and CSA should support actions to position Army S&T as an employer-of-choice for the
best and brightest scientists and engineers, including:

Committing to "hiring the best," not just the qualified.

Extending the direct (not expedited) hiring authority currently available to laboratory directors
for PhDs to include all subject matter experts (SMEs).

3. Establishing a STEM Corps, which recognizes and enables career development and advancement
of scientists and engineers (S&Es).

Designating ASA(ALT) as the functional chief for career management.

5. Authorizing hiring and retention incentives targeted to increase the ARL S&E PhD population to
greater than 50%.

6. Implementing programs to retain the current cohort of S&E talent.
On the military side, there is no well-defined S&E career path in the Army, thus rebuilding a uniformed
S&T core of technically competent officers should be an Army priority. The Secretary and CSA should

support actions to increase the number and quality of military scientists, engineers and technical
leaders, including:
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Re-establishing the Uniformed Army Scientist and Engineer (UASE) program.*

2. Increasing graduate-level STEM education opportunities which support the critical must-do-in-
house technologies.

3. Establishing UASE billets as rotational assignments throughout the Army S&T enterprise.

Increasing S&E summer intern opportunities for Reserve Officer Training Corps (ROTC) and
United States Military Academy (USMA) cadets to encourage future technical career field
choices.

SUMMARY

The Army’s 2012 S&T Master Plan lacks key elements® of a sound strategy or strategic plan. An Army
S&T strategy is needed that satisfies strategic objectives in the context of critical environmental factors.
Important components of the strategic plan should include portfolio management, technology
transition, organizational structure, facilities and personnel. With the predominance of commercial and
global technology spending, the portfolio management approach should determine which developments
must be done in-house, which should be sponsored and which should leverage work sponsored and
performed by external sources. The portfolio should correct the near-term horizon imbalance caused by
ten years of war, and foster improved innovation and discovery leading to disruptive new capabilities.
Technology transition should be facilitated across a broad time horizon through an integrated
prototyping environment managed through a centralized DARPA-like TTIPO office, with decentralized
execution. The S&T organization should be restructured to better align with the Army S&T strategy and
incorporate beneficial elements of Air Force and Navy organizational designs. A facilities plan should be
developed and resourced to ensure world-class capabilities for those efforts that must be conducted in-
house, and to divest or reconfigure those facilities that are duplicative or not aligned with must-do in-
house technologies. Finally, a personnel plan is needed to re-invigorate uniformed STEM workforce,
‘hire the best’ and to attract and retain the best civilian STEM workforce within the competitive
marketplace.

The study team believes if the following recommendations are implemented by the Army, they will
collectively result in a more robust and efficient Army S&T enterprise with substantial savings:

1. Look outside. Significantly improve the Army's ability to identify and exploit disruptive
technologies initiated by US commercial and international efforts through partnerships with
others.

a. Reinvigorate international field office activities.

b. Augment Army S&T through partnership technology projects, bilateral agreements, and
international consortia.

c. Consider "horizon scanning” strategies employed by OSD.

2. Develop a strategic plan with the elements above and perform an independent peer-reviewed,
thorough, disciplined analysis of the portfolio to identify work that must be performed in-house,
should be sponsored by the Army, and should be monitored and leveraged.

3. More actively interact with industry independent research and development (IR&D) projects.

4. Include a technology transition strategy as part of an overarching Army S&T strategy and plan.

4 Thane, John M., "The Future of the Uniformed Army Scientist and Engineer Program," Military Review,
November-December 2007.
> Report of the DSB Task Force on Basic Research, Jan 2012.
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5. ASA(ALT) establish a TTIPO that champions and integrates prototyping efforts across a broad
time horizon, from rapid prototyping of NDI to accelerated technology insertion into PORs to
demonstration of game-changing concepts. This activity should be a management activity with
prototyping efforts executed in the requisite RDECs and PORs. An advanced concepts element
should be included in this office to work in partnership with TRADOC to develop and
demonstrate game-changing “big ideas”.

6. Increase the number of exceptional, experienced chief engineers and systems engineers in the
Army laboratories, RDECs and PEOs.

7. Realign ARO as Direct Reporting Unit to ASA(ALT):

a. Expand the role to assist ASA(ALT) in development of a strategic plan, programming,
policy and prioritization of the 6.1-6.3 S&T program.

b. Foster enterprise-wide long-term focus, competition via a peer review process,
integration and minimization of redundancies in the S&T program.

c. Sponsor competitive execution of the 6.1 AMC-wide program with increasing
responsibility for integration of the 6.2—6.3 program over time, to increase competition
and decrease duplication in the 6.2—6.3 program.

8. Realign ARL as direct report to Commanding General, AMC:

a. Divest research and customer-directed workload which is unrelated to Army critical
technologies.

b. Focus on long-term goals of senior leadership with increased high-risk research on
game-changing technologies.

c. Improve leverage of global R&D through increased industry, academic and international
partnerships.

9. Create and resource a strategic modernization and recapitalization plan that:
a. Provides periodic assessment and prioritization of facilities.

b. Justifies Sustainment, Repair and Maintenance and Military Construction (MILCON)
requirements.

c. Reduces redundant capabilities and excess capacity.

d. Enables strategies for innovative use of Army laboratory facilities, e.g., third party
leasing and financing, cooperative use and fee-for-use arrangements.

10. In lieu of investment, leverage facilities of other federal, academic, industry and international
partners.

11. Recruitment and retention of civilian technical talent must become a Secretary of the Army/CSA
priority.

a. Establish a technical career path within a science and engineering "corps," with
ASA(ALT) as the functional chief for career management.

b. Authorize hiring and retention incentives targeted to increase the ARL S&E PhD
population to greater than 50%.

c. Implement programs to retain the current cohort of S&E talent.

d. Extend direct hiring authority for all scientists and engineers.
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e. Create a personnel process to hire and retain "the best," not just the qualified.
12. Rebuilding of a uniformed S&T core of technically competent officers should become a Secretary
of the Army/CSA priority.

a. Reestablish the UASE program to provide technology-competent officers for critical
technology development and leadership roles, with sufficient billets to ensure a healthy

career progression.
b. Assure technical billets and personnel are provided to TRADOC.

c. Increase graduate level education opportunities which support critical must-do in-house
technologies.

d. Increase S&E summer intern opportunities for ROTC and USMA cadets.
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CHAPTER 1. INTRODUCTION

On October 28, 2011, the Secretary of the Army tasked the ASB to analyze the current RDECOM
portfolio of S&T projects and objectives (see the TOR in Appendix B). The Secretary directed that the
analysis should include a comparison of these projects to other U.S. government laboratories, industrial
laboratories, and academic institutions.

TERMS OF REFERENCE
From the ASB analysis, specific findings and recommendations were to address the following:

1. Technology thrusts that are Army-specific and not being addressed elsewhere.
2. Why the Army funds >80% of 6.1 and 70% of 6.2 work outside?

3. Isthe Army addressing long-term, game-changing ideas?

4. Regarding technology objectives that overlap those in other laboratories:

a. What are the relative funding levels, Technol