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PREFACE

This document was prepared by a Task Force assembled by the Institute for

Defense Analyses for the Deputy Under Secretary of Defense for Research and Advanced

Technology under Contract No. MDA 903 84 C 0031, Task T-D6-563, Task Force on

Increased Coordination of Service Laboratory Activities. The document, edited by IDA

personnel, records the deliberations of the Task Force and presents its findings and
recommendations; Volume I contains the summary and recommendations, and Volume II

consists of the reports of the working groups. The recommendations presented here
represent the consensus view of the group, which was selected to represent a cross section

of the community that must implement the recommendations. It was understood

throughout the evolution of this report that dissenting views would be accepted and
included in the report, but none have been presented.

This document was reviewed by R.Adm. Leland S. Kollmorgen, USN (Ret.),

Gen. Robert T. Marsh, USAF (Ret.), and Lt. Gen. Robert L. Moore, USA (Ret.) as a

group, and also by Mr. Seymour J. Deitchman, IDA consultant. The review group

included the following comment in its review:

We believe the recommendations and accompanying action plans are stated in clear and
understandable terms for ease of implementation. We believe that the underlying rationale
and reasons for the conclusions and recommendations are clearly stated and adequately
supported with one possible exception. The report concludes that the DoD S&T program
deserves increased funding support in view of the nation's dwindling technological lead
and our increased dependence upon such leadership to support our national security policy.
This issue begs the question of how much funding is enough in light of other priorities--a
question which does not lend itself to straightforward analysis and on which well informed
people differ. It is understandable that a study group comprised of key managers of the
S&T program would be biased in favor of increased support of their programs. The report
reflects their unanimous belief that increased funding support is needed.
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GLOSSARY

A. GENERAL TERMINOLOGY

Many of the terms used to describe "coordination" and "planning" processes for

science and technology programs are subject to multiple interpretations. The Task Force

adopted the following definitions:

S&T Science and Technology. The Science and Technology
Program consists of the programs in budget categories 6.1
(Research), 6.2 (Exploratory Development), and 6.3A
(Advanced Technology Development). This report avoids
the use of the term Technology Base, which is often used
to refer only to the 6.1 and 6.2 budget categories, but
sometimes includes 6.3A.

S&T Strategic Planning A process of developing for the S&T program a strategy
and an implementation plan for achieving an agreed-upon
set of long range objectives.

S&T Investment Strategy An S&T Investment Strategy establishes technology goals
to meet stated objectives and shows the resources that are
being applied to reach those objectives. It is the
documentation resulting from the strategic planning
process

S&T Program Coordination The process of compiling milestone and resource
information on program content and formulation by S&T
technology areas across all DoD Services and Agencies
(such compilations are sometimes called "Technology
Roadmaps").

Technical Coordination The exchange of technical information, often at the
working ("bench") level.

Roadmaps See "S&T Program Coordination."

xi
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B. ACRONYMS

ASBREM Armed Services Biomedical Research Evaluation and
Management Committee

ATITD Advanced Technology Transition Demonstration

BTI Balanced Technology Initiative

C31 Command, Control, Communications, and Intelligence

CBW Chemical Biological Warfare

CDI Conventional Defense Initiative

CINC Commander in Chief

CW/CBD Chemical Warfare/Chemical Biological Defense

DAB Defense Acquisition Board

DARPA Defense Advanced Research Projects Agency

DIA Defense Intelligence Agency

DDR&E Director, Defense Research and Engineering

DNA Defense Nuclear Agency

DSB Defense Science Board

DUSD/R&AT Deputy Under Secretary of Defense, Research and
Advanced Technology

EMP/EMI Electromagnetic Pulse/Electromagnetic Interference

EW Electronic Warfare

FFRDC Federally Funded Research and Development Center

FSED Full Scale Engineering Development

FYDP Five-Year Defense Plan

IR&D Independent Research and Development

JDL Joint Directors of Laboratories

JLC Joint Logistics Commanders

JSCERDCG Joint Services Civil Engineering Research and
Development Coordinating Group

JSRG-CW/CBD-RDA Joint Services Review Group - Chemical Warfare and
Chemical-Biological Defense - Research, Development and
Acquisition

MCP Military Construction Programs

xi



NASA National Aeronautics and Space Administration

NSF National Science Foundation

OSD Office of the Secretary of Defense

OTA Office of Technology Assessment

POM Program Objectives Memorandum

PPBS Planning, Programming, and Budgeting System

R&AT Research and Advanced Technology

R&D Research and Development

RDA Research, Development and Acquisition

RDT&E Reserch, Development, Test, and Engineering

SDI Strategic Defense Initiative

SECDEF Secretary of Defense

SPO System Program Office

TCG Technology Coordinating Group

TCP Technology Coordinating Panel

TD Technical Director

TOA Total Obligational Authority

USD(A) Under Secretary of Defense (Acquisition)
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WORKING GROUP A, STRATEGIC PLANNING

A. INTRODUCTION

1. Background

The Task Force for Improved Coordination of DoD Science and Technology

Programs was formed in order to develop a strategy and implementation plan for improving

the overall coordination of Science and Technology (S&T) Programs within the Department

of Defense. There is currently no forum that provides a coordinated, overall picture of

DoD technology efforts that supports a long-term coordinated military plan for the future

protection of our country.

There is a need for a strong, focused, and coordinated S&T program to support our

policy of reliance on superior technological capability in all aspects of our military forces.

In an era when budgets are declining and our major adversary is closing the technology

gap, it is of vital importance that our S&T resources be expended wisely. The objective of

the Task Force is to recommend ways in which the allocation of resources to S&T
programs can be made more effective.

2. Charter and Participants

To address this problem and develop a strategy and implementation plan for

improving coordination of resources and responsibilities among DoD laboratories, the Core

Group of this Task Force identified three major areas: (1) strategic planning, (2)

coordination mechanisms, and (3) advocacy for S&T programs. Working Groups were

charted to address these areas. This report presents the findings and recommendation of
Working Group A, which was chartered to address the strategic planning issues. The

charter for Working Group A included the following objective:

To recommend ways in which strategic planning of Science and Technology (S&T)
Programs can be improved and coordinated throughout DoD.
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The working group was instructed to address, at a minimum, the following four issues:

1. What should be the OSD role in strategic S&T planning?

2 What should a Service strategic S&T plan contain (e.g., time horizon, level of
detail)?

3. How should Service strategic S&T plans be coordinated?

4. How should the effectiveness of the strategic planning process be measured?

A complete list of members of Working Group A is given in Appendix A.

3. Activities

What follows is a brief chronological summary of Working Group A activities.

The Working Group met five times between February and June 1988. The first meeting of

Working Group A was spent exploring the assigned issues in detail. The group

decomposed the issues further and agreed to write "white papers" on selected topics. At

the second meeting, presentations were made by:

* Ray Siewert 1987 DSB Study on Tech Base Management

* Len Sullivan Goals for Long Range Planning of S&T Programs

" Alan Shaw OTA Study of the Defense Tech Base

* Henry Velkoff Army Rotocraft Program Strategic Planning Process

Following the presentations the group reviewed the homework assigned at the first

meeting. Issues 1 and 2 were identified as the most important issues. Writing assignments

were made so a draft report could be put together by the third meeting. The third meeting

started with a presentation by Dr. Kristin Hessenius on strategic planning at NASA Ames

Research Center. After a discussion of the presentation the group reviewed the first draft

report and developed preliminary recommendations to be presented to the Core Group. At

the fourth meeting the Working Group received feedback from the Core Group and heard

about briefings given to R&AT and DDR&E. Small subgroups formed to address the

remaining issues. The final meeting of Working Group A was spent on a detailed review

of the Working Group recommendations. The detailed results of the group's deliberations

are contained in the following sections.
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B. FINDINGS

1. There Are Existing S&T Planning Processes

There is a significant amount of long-range planning currently going on within each

of the Services (see Appendices B, C, and D). The lowest level at which this planning

occurs usually includes two perspectives:

(1) A five-year business plan

(2) A 10-20 year strategic (corporate) plan.

The purpose of these plans has historically been to guide the investment of

resources of centers within each Service. Recently the R&D centers, as well as the

Services, have been developing S&T plans and strategies as integral parts of their business

plans. These efforts are, at the moment, pursued independently within each of the Services

and, to some degree, independently at the R&D center level.

2. Current Investment Strategy Reviews Do Not Provide Adequate
Guidance

Typically, DUSD (R&AT) conducts an annual investment strategy review of each

Service lasting 2-3 days. The appropriate Service Director of Laboratories provide an

overview of the Service S&T Program followed by laboratory briefings which cover the

following: mission statement; people and funding trends; facilities, including Military

Construction Programs; selected major technology thrusts; accomplishments, transition

effort, and new starts. Specific guidance is not provided for an investment strategy, but

only for DUSD/R&AT reviews.

3. There Are Important Weaknesses in the Current Process

This process has several shortcomings. First, in the absence of specific planning

guidance, it is difficult to assess, other than by technical merit, the individual Service

investment strategies and their relation to overall DoD objectives. Since each Service is

reviewed separately, their relationship to each other is also difficult to assess.

Furthermore, other than the verbal comments received from R&AT during the actual

review, no formal or written feedback is provided to the Services. Thus the investment

strategy reviews primarily serve an information gathering function.

There is strong interaction at the programmatic level between the Services and the

defense agencies such as DARPA, and technology base programs of these agencies are
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generally complementary to Service programs. If, however, these agencies have their own
investment strategies, it is not apparent to the Services. Although programs are coordinated
at the working level, any high-level reviews seldom involve the Services. Considering the

extent and impact of their programs, the investment strategies of other DoD agencies should
be reviewed at the same level as the Service investment strategies, and should be factored
into an overall DoD strategy. In the absence of such inputs and reviews OSD cannot

perform a complete assessment of the objectives, priorities, and merit of the total DoD

science and technology program.

4. There Is A Need For DoD-Wide Strategic Planning

A DoD-wide investment strategy is needed that would tie together the investment
strategies as they currently exist in the Services and Agencies. Strategic planning must be
seen as a necessary part of the S&T program execution. It involves establishing and
keeping current (1) an S&T guidance document that sets forth near- and far-term

operational objectives and (2) an investment strategy that establishes technology goals to
meet these objectives. Strategic planning also involves getting feedback from the

technology programming and resource allocation that is carried out to meet the technology
goals. The feedback from these execution phases to the guidance and investment strategy
is necessary to identify any disconnects that need remedial action either by modifying the
strategy or changing priorities in the execution process. If the strategic planning process is
to be effective, senior management must be actively involved.

C. POLICY RECOMMENDATIONS

The Secretary of Defense should reaffirm that a strong S&T program is essential to
support our policy of maintaining technological superiority in our war-fighting capabilities.
It is imperative that the S&T program be carefully focused on both near- and far-term needs

so as to achieve the maximum returns on its investments. To this end, it is recommended
that the Secretary of Defense establish a DoD-wide S&T strategic planning process under
the direction of USD(A) and DDR&E. The following specific actions need to be taken:

1. DoD S&T Guidance

USD(A) should initiate and lead a participative and iterative process, executed by
DDR&E, to produce DoD S&T Guidance. The participants in this process must include the
appropriate S&T Program Secretariats of the Services, the Directors of the S&T activities
from the Services and other DoD agencies, representatives from the JCS, and
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representatives from the Intelligence communities. The centerpiece of this process will be a

document which should be used to formulate the S&T portion of the Defense Guidance and

is also used by the Services and Agencies to guide the development of their Investment

Strategies.

The DoD S&T Guidance should be developed from:

a the projected threat

* military/defense strategy

0 operational needs and utility

0 technological opportunities

* high level guidance (e.g., the President, Congress, Secretary of Defense)

0 the non-DoD sector (e.g., industry, academia, foreign)

* prior year DoD S&T Guidance, investment strategies and programmatic
assessments.

2. Service/Agency Investment Strategies

USD(A) should direct the DoD Services and Agencies conducting S&T programs to

develop S&T Investment Strategies guided by and consistent with the DoD S&T Guidance

and submit them for review.

These strategies should contain discussions of the following areas showing the

current and planned resources being applied to meet the objecives set forth in the DoD

S&T Guidance.

" existing and projected war-fighting environment

• operational capabilities

" broad system concepts

a key technology goals.

3. Investment Strategy Reviews

USD(A) and the other participants in the formulation of the DoD S&T Guidance

should review Service/Agency investment strategies to ensure that they:

• are consistent with the DoD S&T Guidance;

* are coordinated across other Services and agencies, resolving conflicts and
assigning leadership responsibilities;
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" identify missing elements in the technology goals compared to the operational
objectives; and

* set priorities and resource allocations with respect to technology goals, the
industrial technology base, and support to academia.

The result of this process will be a document containing the DoD S&T Guidance,

the Service/Agency Investment Strategies and a summary chapter of the consolidated DoD
investment strategy. This document will be referred to as the DoD S&T Investment

Strategy.

An overview of the proposed process appears in Figure 1- 1.

• Projected threat
" Military/defense strategy
" Operational utility
" Technological opportunities
• High level guidance
• Non-DoD S&T activities
• Prior year S&T guidance, Investment strategies,

and programmatic assessments

Development Development Service/Agency*
of of 0 Program

DOD S&T DoD S&T Guidance Service/Agency Formulation
Guidance Investment

•-[ Strategies

DoD S&T OSD Service/Agency
Investment Assessment Investment

Strategy Strategies

OSD
Investment

Strategy
Review

*See Section ii, Working Group B. for Program Coordination details.

Figure I-1. Process to Develop a Coordinated DoD S&T Investment Strategy
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D. IMPLEMENTATION PLAN

1. The DoD S&T Guidance

S&T guidance must be responsive to existing and projected threats, result in
improved war fighting capabilities, and provide a long-term (10-20 year) view. Part of the

guidance will be specific development goals which will assure the availability of mature
technologies to meet future threats and support national objectives. Specific 10-20 year

development goals will focus numerous S&T efforts and spawn new ones to fill gaps in the

S&T program. Some example objectives are:

a. A real-time global capability to detect, track, and identify low observables.

b. Survivable, adaptive communication capability.

c. Rapid, worldwide deployment of forces within hours.

Such broad requirements should provide sufficient direction for the Services and

other DoD agencies to develop the technology goals for new or improved sensors,
weapons, platforms, etc., along with supporting technologies in electronics, materials,

propulsion, structures, etc. Clearly, both near- and long-term goals for S&T must be

driven by the need to respond to existing and projected threats. The long-term goals should

challenge the S&T community to be innovative in providing new war-fighting capabilities

that can impact national security objectives expressed in the DoD S&T Guidance.

In establishing this guidance, OSD must base it upon inputs from the technologists

(S&T Programs), the operators (JCS), and the intelligence community. Only through
dialogue between these communities can there be a realistic identification of existing and

projected threats and a clear definition of promising technologies and serious military

shortfalls.

The DoD S&T Guidance should be developed from (1) the projected threat (military

planners); (2) military/defense strategy (the JCS); (3) operational utility (CINCs); (4)
technological opportunities (technologists); (5) high level guidance (the President,

Congress, Secretary of Defense); (6) the non-DoD sector (e.g., industry, academia, etc.);

and (7) prior year DoD S&T guidance, investment strategies, and programmatic
assessments. The guidance should focus on three distinct time frames:

Near Term - current system upgrades;

Mid Term - next generation systems; and

Far Term - notional systems/new concepts.
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The near- and mid-term time frames will provide for the exploitation of current and the
pervasive technologies while the far term primarily provides for technology push.
Together, an emphasis on all the three time frames will help to prevent technological

surprise and provide a more structured framework for the transition of technology to
operational systems.

The DoD S&T Guidance should contain treatments of the following subjects:

1. Projected External Environment

" geopolitical, economic, technological environments
" projected threat
" strategy modifications
* manufacturing and technology base.

2. Operational Considerations

" future war fighting environment
" mission requirement changes.

3. Required Military Capabilities

" near term - provide technology for readiness and to fix deficiencies
" mid term - provide technology to improved effectiveness (e.g., performance,

cost, supportability)
" far term - provide technology for new war fighting capabilities
" Service unique capabilities (where appropriate).

4. National Level Thrusts

" technology initiatives
" inter-departmental coordination.

The DoD S&T Guidance should be developed by a group chaired by the
DUSD/R&AT (chairman) and including the Service Deputies for S&T, the Deputy Director
of the DIA, and the Deputy Director of DARPA. (The current S&T committee for the DAB

contains the core of this group.)

The guidance should be reviewed and approved at a senior level, specifically:
DDR&E, the appropriate S&T Program Secretariats of the Services, the Directors of S&T
activities from the Services and other DoD agencies, representatives from the JCS, and
representatives from the Intelligence communities. DDR&E, under the authority of the

USD(A), will then issue the DoD S&T Guidance to the Services and other DoD Agencies
and direct them to develop coordinated investment strategies. This guidance document
should also be used as input to the broader Defense Guidance issued by the Secretary of
Defense and the more detailed operational objectives documents issued by the JCS.
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Establishment of the first DoD S&T Guidance document will be the most difficult;

thereafter, except for ad hoc policies and directives (e.g., training and education), the

guidance should not change rapidly from year to year unless there are sudden changes in

the threat, national policy, funding, or technological capabilities.

2. The Service/Agency Investment Strategies

Upon receipt of the DoD S&T Guidance, the Service Secretaries and DoD Agency

Directors should prepare specific guidance for their respective organizations, adding their

vision of specific Service/Agency needs. The Services and Agencies will then develop

their individual S&T Investment Strategies. This is much in the same way as is currently

done, but with a consistent scope and guided by the DoD S&T Guidance. The S&T

Investment Strategies will then be presented to DDR&E for review. The Service/Agency

Investment Strategies should focus on the same time frames as the DoD S&T Guidance:

Near Term - current system upgrades

Mid Term - next generation systems

Far Term - notional systems/new concepts.

It is recommended that the S&T Investment Strategies address specific goals, with

summaries of mission and technology areas and assessments of program risk. They

should reflect coordination among the Services and Agencies and provide guidance to field

activities regarding research and development and technology transition, including current

and planned resources. The S&T Investment Strategies should contain discussions of the

following areas:

1. Existing and projected war fighting environment

" based on DoD S&T Guidance
" Service specific.

2. Operational requirements

" mission impact
" capabilities needed.

3. Broad system concepts

- to meet war fighting options
* to overcome performance shortfalls.
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4. Key Technology Thrusts

" permit system options
• fill gaps in capabilities
" exploit emerging technologies.

The technology thrusts described in (4) will be directed toward the operational and

broad system concepts described rather than at the programmatic level.

3. OSD Investment Strategy Review

The Service/Agency S&T Investment Strategies should be reviewed by DDR&E to

assure they are coordinated and consistent with the DoD S&T guidance. The investment

strategies should be reviewed together with mandatory attendance by all Services/Agencies.
This will enable DDR&E to assure joint Service and/or Service/Agency programs, where

appropriate, are initiated and any gaps or overlaps in the overall S&T Program are
identified. Some iteration will be necessary to achieve coordinated investment strategies.

When satisfied that the individual investment strategies are coordinated, OSD shoild

document this in a DoD S&T Investment Strategy document. The DoD Investment
Strategy consists of the DoD S&T Guidance combined with the Service/Agency Investment

Strategies and a summary chapter of the consolidated DoD investment strategy.

4. Measurement of S&T Planning Effectiveness by Feedback

The fundamental criterion for S&T planning effectiveness is the degree to which

technology is made available to address operational shortfalls. The major process for

measuring effectiveness is contained in feedback from the program coordination process to

the investment strategy, which is part of the review process shown in Figure 1, above.

This will illuminate progress by the Services and Agencies in executed programs toward

the planned goals set forth in the Investment Strategy. A direct measure of progress over

time is the successful insertion of technology into operational systems.

5. The Benefits of Strategic Planning

If the planning process recommended above is effective, then:

° Instances of technological surprise will be infrequent, and hence major
redirection in the S&T program will be infrequent.

* Little real duplication of research topics and facilities within and between
Services will be found.
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* S&T budgets and level of effort will be stable within the constraints of the

federal budget cycle as a fraction of DoD TOA.

" S&T advocacy by OSD and Congress will become stronger since S&T will
become more apparently integral with the total RDT&E program and more
readily justified.

" Time for technology transition will be reduced and a greater fraction of the
S&T projects will make the transition to development programs.

" Centers of expertise, in particular technology areas, will develop and will gain
intra- and inter-Service recognition for leadership in specific areas.

" It will become increasingly possible to attract and retain highly talented
scientists and engineers in needed disciplines due to the clear definition and
stability of research missions.

" There will be an increase in the formation of stable defense laboratory/
university/industry teams in specific technology areas with well-defined roles
for each.
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0 Mr. Donald Ciffone Telephone: (415) 694-5581
Chief, Advance Sys Research Office Autovon: 359-5581
Aviation Research & Technology Act. FTS 464-5581
Ames Res. Ctr, MS 219-3
Moffet Field, CA 94035-1099

* Dr. Fred Diamond Telephone: (315) 330-4512
Chief Scientist Autovon: 587-4512
RADC/CA
Griffiss AFB Rome NY 13441

0 Mr. Gary DuBro Telephone: (703) 696-4453
Dep Dir for Studies Analysis, ONT Autovon: 226-4453
Ballston Towers #1 Rm 502
800 N Quincy St.
Arlington Va 22217-5000

0 Dr. Paris Genalis, R&AT Telephone: (202) 694-0205
Staff Specialist, IR&D, Emerging Technology Autovon: 224-0205
The Pentagon, Room 3D367
Washington DC 20301-3080

* Mr. Al Goldstayn Telephone: (301) 981-5445
Director of Plans & Programs Autovon: 858-5445
DCS/Tech & Plans
HQ AFSC/XTX
Andrews AFB MD 20334-5000

0 Dr. John Harrison Telephone: (601) 634-3227
PO Box 631 Autovon: Do Not Have
Chief, Environmental Laboratory
US Army Engineer Waterways Experiment Station
Vicksburg MS 39180

0 Mr. Don Hart Telephone: (505) 846-0862
Deputy Director Autovon: 246-0862
AFSTC/CV
Kirtland AFB NM 87117

Dr. Paul Kurtz Telephone: (904) 234-4660
Head, R&T Department Autovon: 436-4660
Naval Coastal Systems Center
Panama City FL 32407-5000

I-A-I



" Col. Carl E. Pedersen Telephone: (301) 663-7643
Commander Autovon: 343-7643
US Army Medical Materiel Development Activity
Fort Detrick
Frederick MD 21701-5012

" Mr. James Predham Telephone: (301) 394-4315
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ARMY LONG-RANGE S&T PLANNING PROCESS

The Army's long range Science and Technology planning process begins with the
identification of an overall strategy for funds allocation among the competing claimants on

the Army's technology base resources and ends with the actual allocation of these resources

to specific program elements for execution. In between are a series of ever more focused
reviews to translate the strategy into action. The rest of this appendix contains the

Executive Summary of one such review. It describes the process and outcomes of the

Army Technology Base Investment Strategy Conference that was held from 22 February to

4 March 1988. The purpose of this conference was to provide the long range direction to

the Army technology base. The results of this conference, along with shorter range goals

determined at prior reviews, will be implemented in the total Army Technology Base
Investment Strategy to be provided to OSD in September 1988.

Note that references to Volumes 1, 2, etc., refer to the complete Proceedings of that

meeting. Also note that "technology base" in this document refers to the 6.1, 6.2, and

6.3A programs, i.e., it is the Science and Technology program in the Task Force's

definition (see Glossary).
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EXECUTIVE SUMMARY

I. INTRODUCTION

Conference Content and Process

A. Tech Base Investment Strategy

For some time the Army Materiel Command has been working to implement a long-term strategy for
investing the Army's technology base resources. This evolving strategy has a central goal of apportioning
technology resources across four generic areas of investment. These four areas are:

" Emerging Technologies
" Chronic Problems
" Supporting Capabilities
" Next Generation and Notional Systems

The resource apportionment goal is depicted in the following figure.

TECHNOLOGY BASE INVESTMENT STRATEGY

I ea m -McW oEs r- A ROEMS

* INELO0 1" I COST

NEXT GNERA~iN & NORONAUCTITEM

DIRECTED WENDY W O CORS DEITI[ONATIO
•WCFO.4t CTIOWC11 iPHOTN P If CONROLR

•ADVANCEODW M 1 LiGHTENINQT

a CMTINGm "* 25% 0 MANIRN I W#AA F,#--rON

PO• O11NMU T1 I "

50% SUPPOTING
CAPABU TIES

0 HARDWARE IN TH LO
SWMULATORS

NEXT GENERATION & NOTIONAL SYSTEMS m• nj I A~

0 TESTlr& IWAALLI11N

A few words of definition are in order to put the tech base strategy and the conference in perspective.
Emerging Techlogies are technology areas in which significant changes in technical capabilities are occurring
as a result of research in academia, industry, or government. Emerging technologies may also be technologies
that are somewhat mature, but are seen as having growing relevance to the operations of the Army.
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Chronic Problems are those operaional/technical problems for which no adequate solution has been
found. Metal corrosion or rust is a classic example of such a chronic problem.

Supporting Capabilities are those infrastructure investments required as the cost of doing business.
For example, simulators or materials processing laboratories are needed just to be in a technology endeavor.

The fourth category of investment is Next Generation/Notional Systems demonstrations, in hardware
and software, of new military capabilities. It is in this investment category where diverse technologies are
assembled and integrated to demonstrate that technical barriers have been overcome and that a new military
capability is achievable.

B. Tech Base Investment Strategy (TRIS) Conference

The Technology Base Investment Strategy Conference was a two-week review and synthesis effort wherein
the Army technology community reviewed ten selected emerging technologies, and speculated how such
technologies could be applied to future notional systems. The conference was but one event in a sequence
leading to decisions on resource investment. Other events in the sequence are war games to scope the con-
tribution of notional systems of war-fighting capabilities and the whole 5-year programming and budgeting
process.

1. The TBIS Conference was held at the Kossiakoff Conference and Education Center, Applied Physics
Laboratory, The Johns Hopkins University, Laurel, Maryland, during the 2-week period of 22 February
through 4 March 1988. The conference focused on the ten emerging technologies identified in the figure.

The conference program was structured to provide approximately 4-hour blocks of time for the review
of each emerging technology. The information presented in these reviews is provided in detail in Volume 1,
Parts A, B, and C, of the Conference Proceedings.

2. The TBIS Conference was planned to achieve a second objective, namely the synthesis of notional systems
embodying the developments in the emerging technologies. Working groups were established at the begin-
ning of the 2-week conference. These working groups met regularly, during the 2 weeks, to "brainstorm"
new system concepts utilizing ideas prompted by the presentations on the state-of-the-art in the emerging
technologies. There was a working group for each of the following broad areas:

" Lethality
" Mobility
" Battlefield Support
* CI[

A fifth working group was formed to plan the "play" of the synthesized notional systems in a seminar
war game. The results of the work of these five groups are contained in Volume 2.

3. To assure that the notional systems synthesis of the working groups considered more than the evolution
(and revolution) in technologies, the conference also included briefings on contemporary developments in
operational and tactical doctrine within the Army, and national security policy at the national level. The
salient points of these presentations are provided as follows and in detail in the introduction to the panel
proceedings (Volume i).
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II. STRATEGY, DOCTRINE, AND TACTICS

A. A review of the current force structure of the Army and its current modernization efforts reveals one
central conclusion: The U.S. Army is focused on high intensity conflict in Europe. It can be concluded
that nearly all equipment developments and acquisitions are driven by possible conflicts in Europe against
forces of the Warsaw Pact. The result is a heavy force, not easily relocatable to other parts of the world.

Another observation that can be made is that the systems and tactics are keyed to operations on open
ground. This has some historical precedence, for traditionally armies have been trained and equipped to
fight on open ground, while avoiding villages and cities.

However, recent economic developments have led to European urban sprawl and industrialization.
One can therefore conclude that, in Europe at least, there is a high likelihood for urban warfare. Thus,
future Army forces ought to be adaptable to fighting in cities and towns. A further implication is the need
for systems that are adaptable to the short engagement ranges of urban warfare, and that operations will
fall to small units for execution.

B. While the U.S. Army force structure has been focused on high intensity conflict in Europe, the Army
may be called upon for missions around the world. This means that greater attention must be paid to the
need of an "expeditionary force," one that is capable of quickly establishing combat power in a new theater
of operations. This infers that the logistics growth associated with heavy forces must be eliminated, and
new systems must be maintainable without a dedicated support structure.

C. At the present time the national security leadership is implementing a security planning and resource
allocation approach called "competitive strategies:' Competitive strategies requires an analysis of the strengths
and weaknesses of the United States and potential adversaries. At the present time this approach is being
applied principally to the adversarial relationship between U.S.INATO and Soviet Union/Waxrsaw Pact alliances.

I. INTELLIGENCE ASPECTS

The intelligence briefings at the TBIS Conference were provided by the Foreign Science and Technology
Center and the Central Intelligence Agency.

The specific contents of these briefings is given in Volume I. Two aspects of the briefings are par-
ticularly relevant to the Army's use of technology. First, a technology transition and insertion program
technique must be developed, as part of U.S. forces development planning, that is not dependent upon a
serial, go/no-go development process. Major development initiations must be structured to allow multiple
choices of technology at critical program decision points so that new starts are not held up until all technology
questions are settled. Otherwise, the introduction of new technologies will always lag, and no technological
surprise on the battlefield will be possible.

A second aspect for consideration is the adversary's approach to exploiting technological developments
in other countries. If technology is to be a point of leverage for U.S. combat power, then, on the one hand
technological developments must be protected and on the other hand accelerated to force application while
they still provide leverage.
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IV. EMERGING TECHNOLOGY REVIEWS

Each of the emerging technology areas was presented and reviewed as a stand-alone discipline. This
was done to provide a consistency with the tech base investment strategy, as well as provide a framework
for organizing and scheduling the presenters. Upon reflection of the developments presented, one can con-
dude there is a certain synergism and connectivity in several of the emerging technologies. Therefore in
the summary below, the emerging technologies are discussed in a sequence different from the actual con-
ference presentations. This is done to show this connectivity in the growth of the technologies.

,. Microelectronics

Developments in the area of microelectronics, now and through the early 21st century, will determine
and pace developments in artificial intelligence, advanced signal processing, and robotics. This does not
mean that microelectronics now limits these other technologies. Quite the contrary is true. Rather, as
developments in microelectronics proceed, opportunities expand in these other technologies.

Developments in microelectronics have been truly spectacular in the last 40 years starting with the
invention of the transistor in 1947, through the invention of integrated circuits, and very large-scale inte-
grated (VLSI) circuits of today. Microelectronics as an emerging technology is not near an identifiable
peak. The most recent advances-Very High Speed Integrated Circuits (VHSIC), microwave integrated cir-
cuits, and expanded use of different materials such as gallium arsenide-appear to be just another step
along the way to much denser and hence much faster microelectronic circuits.

Much of the advance in microelectronics has been measured in terms of the number of devices or
functions that could be packed on a single chip. The VHSIC Phase I program, using device feature sizes
in the one micron range, has resulted in the ability to place 106 to J07 functions on one chip. The VHSIC
Phase 11 program is expected to result in a 100 times increase in density of functions on a single chip.

The current silicon-based VLSI/VHSIC technological approaches are expected to evolve incrementally
and reach their limits by the mid-1990s, principally due to characteristics of the materials and resulting
time delays inherent in interdevice connections. However, as these limits are approached, use of gallium
arsenide and other semiconductor materials are expected to allow the pace of advances in microelectronics
to go unabated. Gallium arsenide and similar materials allow very high speed charge transfer in the devices,
permitting even higher speed than that achieved in the VHSIC program. But gallium arsenide also opens
up a whole new class of microelectronic device capabilities since gallium arsenide devices can be used
to generate both millimeter wave and optical radiation. Now there is the basis for millimeter-wave/photonic
integration.

Devices, based upon the propagation of acoustic waves through a material such as quartz, are common-
place in modem electronic systems. Both acousto-electric and acousto-optic devices are now in develop-
ment and are used as oscillators, filters, and delay lines. Gallium arsenide is a material that has piezoelec-
tric, electronic, and optical properties. The future thus holds promise of integrating acoustic, electronic,
and optical components in a monolithic integrated circuit.
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B. Advanced Signal Processing

Closely allied to the developments in microelectronics are the advances being made in signal process-
ing. Present signal processing is principally accomplished by digital data processors whose recent advances
(VLSI, VHSIC) permit very high speed, programmable data processing. It is estimated that over 90% of
signal processing reluitements are satisfied by digital signal processing techniques. Digital processing though
permitting programmability, requires digitizing the signal in the first place. Most signals of military interest-
radar return, infrared radiation, communications transmissions--exist naturally as analog signals. The recent
advances in microelectronics discussed above, particularly the developments in photonic and acoustic devices,
now permit signal processing to be done on analog processors. This allows signal processing bandwidths
of an order of magnitude greater than with digital technologies. Beyond this, however, is the advent of
hybrid processors combining both analog and digital techniques in one processor, thereby gaining band-
width, dynamic range, and programmability in a single processor.

Along with the development of this processor componentry, there is much progress in the area of signal
processor architecture. New systematic approaches have been developed in tailoring processor designs to
a specific application.

In the case of VHSIC, a VHSIC hardware descriptive language (VHDL) has been developed, which
uses the same language at the system level, down to the macro cell level of the chip. The language can
simulate the system performance based on system functionality. It contains a library of VHSIC chip designs,
allowing a designer to design a processor, using only input and output design parameters.

Another innovation in digital signal processing is the Enhanced Modular Signal Processor. This parallel
processor uses a graphic programming approach in which the designer provides a graphic description of
the signal processing operations. This approach greatly reduces the number of lines of code, and provides
a means to update readily and maintain processor code as signal processing requirements change in the field.

Along with the development of digital and analog processor hardware and new approaches to its design
and integration into the signal processing world, there is being introduced two other developments. The
first is sensor fusion and artificial intelligence. With the tremendous computing power provided by the
new digital and analog devices, it is now possible to merge data from tw different sources, for example
radar and infrared sensors, and process the data from both, in a single processor, to achieve higher proba-
bilities of detection, and higher confidence in identification. Because of the capabilities of the new signal
processing devices, data fusion and interpretation, which was formerly done by humans and by discrete
ground-based machines, can now be done by autonomous processors in robots, missile seekers, or un-
manned aerial vehicles.

Along with the ability to simultaneously process two (or more) signals in a single processor, artificial
intelligence and expert systems "rules" are being developed, which can be programmed into the signal
processor. This has the potential of introducing "very smart" processors into small, autonomous systems.

C. Artificial Intelligence

Artificial intelligence, the idea of I.,ving machines do human-like thought processes, has advanced
greatly over the last few years. Much of die advance in artificial intelligence has been made possible by
the artat increases in computationa, spetd, available memory, and system reliability. Coupled to this hard-
ware development is the development of rules, or software, for more efficient manipulation of large amounts
of information, often from diverse sources.
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Artificial intelligence, and particularly "expert system" technology, is expected to permeate and enhance
every aspect of Army operations and business. For tactical operations, artificial intelligence processors

are expected to be imbedded in weapon systems, command and control, intelligence processing, tactical
planning, and logistics. For business operations, artificial intelligence will be applied to contracting, per-
sonnel planning and services, wholesale logistics, and manufacturing.

While artificial intelligence techniques will be developed and applied, it is not yet obvious that adap-
tive and self-learning systems can or will be developed. The observation has been made that humans can
be taught, but machines must be programmed, leading to tempered optimism with regard to the future
of artificial intelligence.

D. Robotics

Robotics, as a technology, is a combination of several technologies integrated to produce a machine

capable of performing functions that in the past needed human interaction for initiation and control. Thus
modern robotic systems embody much of the recent developments in sensors, information processing, and
actuators in a real-time, closed loop system. The advances made in sensors-acoustic, optical, tactile, and
chemical-along with advances in signal processors and small computers, allow the development of robots
capable of performing industrial and logistic functions with very little human interaction.

Advances in navigation technologies, image analysis, and scene comparison, allow robotic vehicles
to navigate and acquire targets. As a result, it is projected that highly autonomous robotic systems can be
developed to execute a variety of hazardous, or manpower intensive functions on the battlefield.

E. Advanced Materials and Processing

As developments in microelectronics have been the Imy to advances in signal processing and artificial
intelligence, progress in materials and material processing has been, and will be the key to development
in other technologies, particularly structural and armor systems, prime power, and electric power genera-
tion and conditioning.

Key developments in materials are occurring in alloys, ceramics, composites, and superconductors.
The key developments are achieved more by innovative processing technologies than by formulations of
new compounds. Whereas traditionally materials were prepared at the "ingot" level, modified and machined,
new metals are made "from the atom up:" Control of composition, microstructure, properties, and shapes
are now possible.

New bonding technologies are being developed that offer the benefits of "jointless" joints and the ability
to join single crystals into larger crystals for metal/ceramic, ceramic/ceramic, and metal/metal matrix com-
posite joining.

Advances in composites continue to be made in the matrix materials, the reinforcing constituents, and
the architecture and/or reinforcement geometries. Polymer matrix composites provide new opportunities
for weight reduction, corrosion protection, and reduced radar cross section, along with tunable electric
and mechanical properties. Ceramic matrix composites offer unique dielectric, magnetic, and optical prop-
erties that can be exploited in military system designs.

While alloys and composites open new horizons for structural components, new materials are being
developed for electric, electronic, and optical systems. Most notable for electric and electronic applications
is the discovery and formulation of "high temperature" superconductors. While the long-term goal of super-
conductors research is a room temperature superconductor, even those ,hat operte at liquid nitrogen
temperatures allow signal detection and signal processing systems that have hitherto been impractical.
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Parallel to the development of high-temperature superconductors is the complimentary development
of rare earth magnetic materials. These materials are finding application in more efficient electric power
generators and RF energy generation.

F. Powr Generation and Conditioning

Advances in new materials are having a most immediate impact on power generation, conditioning
and storage. New ceramic materials are being applied to prime power sources such as reciprocating and
rotary engines. Ceramic bearings and ceramic-coated parts allow increased engine-operating temperatures
and reduced friction resulting in overall increases in engine efficiencies of up to 50%.

Materials development is also having a major impact on energy storage in capacitors and batteries.
The new ability to design molecular materials of very high diclectric strength has permitted three orders
of magnitude increase in energy density in large capacitors such as needed in pulsed power systems. Similarly,
new materials and new material-processing techniques are leading to major advances in battery design.
Developments in anode/cathode materials and electrolyte materials is resulting in high energy density,
rechargeable batteries.

G. Directed Energy Weapons

The concept of dirccted energy weapons has been around for about two decades, at least since the
first high energy lasers were conceptualized. However, there have been fundamental problems standing
in the way of weaponization of directed energy weapons for Army application. Among these problems
has been the development of pulsed power supplies of small enough size that the weapon could be called
a -tactical" weapon.

While laser systems have been conceptualized for operation in the visible optical and infrared region
of the electromagnetic spectrum, recent developments in microwave energy generation have resulted in high
power microwave (HPM) weapons concepts. HPM weapons also require high energy pulsed power systems
for operation.

High energy laser and HPM weapon concepts are approaching realization with the advances being
made in storage capacitors, more efficient prime power sources, and energy conversion devices like homopolar
generators. Continued advances in high temperature superconductors will also contribute to further develop-
ment of directed energy weapons.

Charged particles beam weapons is a third type of directed energy weapon that has been under research
and development. At the present time no clear path is seen to resolving the issues of accelerator size, beam
propagation, and tactical beam pointing.

By the year 2000, one can expect that some form of laser and HPM weapon will be available for develop-
ment and deployment. However, these weapons will likely have their earliest utility in augmenting existing
weapons systems, through soft kill of optical and electronic subsystems.
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H. Space echtology

For the Army, utilization of space to support military operations is both an old and new endeavor.
Since the mid-950s the Army has been associated with the development of technology to exploit space.
Principal among these endeavors has been strategic defense and satellite communications. Within the past
4 years, however, in concert with overall national policy, the Army is endeavoring to use space-based assets
in direct support of tactical ground operations. This goal is becoming more achievable and practical as
a direct result of the technology developments in microelectronics, signal processing and power genera-
tion. Just as important as device technology has been the introduction of space system concepts embodying
low cost launch vehicles, and low cost space assets designed for short duration missions instead of multi-
year missions.

With existing and near-term space technology and systems, by the year 2000, the Army can have real-
time weather and terrain data available to any echelon, worldwide position and azimuth sufficient for maneuver
and fire support, and space-based ground and air target detection and tracking.

I. Low Observable Technology

Low observable technology endeavors have as their goal the reduction of infrared, radar, visible, and
acoustic signatures of military equipment. The basic physics of signature reduction has been known for
many years. However, computer-aided design techniques, coupled with the ability to design "to order"
signature reduction materials, have made signature reduction an engineering discipline in its own right.
Contributing most to the success of signature reduction efforts has been the advent of composite materials
for structural components, ability to perform computer-aided analysis of complex structures, and a disciplined
system approach to overall signature reduction.

. Biotecluology

Biotechnology is the newest area of military research. The principal lines of investigation are in the
areas of medicines, materials, hazardous material detection and clean up, and food production. The Army's
principle investment in biotechnology are in the areas of medicine-vaccines and drugs-and chemical and
biological detection and decontamination. Researcn to date, which is closely coupled to academia and in-
dustry, indicates near-term availability of vaccines for militarily significant diseases, and rapid biodetec-
tion of minute quantities of CW agents. In the longer term, biotechnology efforts can be expected to yield
tailored enzymes for decontamination and waste clean up.

Biotechnology research is also resulting in a class of new materials derived from or patterned after
existing natural materials. Examples of such endeavors are synthetic silk based upon the biological struc-
ture of natural silk and new adhesives based upon structures of natural adhesives produced by mussels,
which can glue themselves to rocks even in the presence of salt water.

The potential of biotechnology research is just beginning to be understood. By the year 2000 the enormous
investments by industry are expected to produce spectacular results, especially in the field of tailored medicines.
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V. NOTIONAL SYSTEMS SYNTHESIS

To achieve the second objective of the TBIS Conference, namely the synthesis of notional systems
based upon the emerging technologies, the conference participants were asked to serve in one of the work-
ing groups. Each working group was cochaired by a senior officer ofthe Training and Doctrine Command,
and a director from one of the R&D Centers of the Army.

Four of the working groups were focused toward broad technical/operational areas-lethality, mobility,
battlefield support, and CI. The scope of these groups was not more sharply defined at the start, to allow
development of innovative systems concepts outside the current notions of guns, tanks, helicopters, and
missiles. The ,orking group members were allowed and encouraged to give free rein to their imaginations
and produce system concepts that may or may not have an obvious place in current force structures or
development agencies.

The working groups met periodically throughout the 2-week conference, and on the last 2 days reported
their results to the whole conference. Over a hundred new or technologically updated system concepts were
developed in the conference. The detailed reports of the working groups are contained in Volume 2 of the
proceedings. What follows below are some highlights of each working group's report.

A. Lethality

The Lethality working group structured its synthesis efforts to consider the whole depth of the battle-
field-deep attack to rear area; the range of targets-personnel, armored, logistics, C31; and the specific
task to be done against these targets-destroy, delay and deny. To put its synthesis efforts in the context
of Army operations in the post-2000+ timeframe, the Ledality working group postulated five system-common
axioms:

* reduce manpower
* reduce vulnerability
•increase lethality
* enable better battlefield synchronization
* increase sustainability.

To provide indirect fire attack on targets, the Lethality group conceptualized three principal systems-
an autonomous howitzer system, a long-range missile system, and an intelligent mortar battery. The howitzer
system is characterized by its ability to conduct fire support on a highly dispersed battlefield without cen-
tralized control. In addition, it is expected that it would be carried on a medium-weight chassis.

The intelligent mortar battery was visualized as consisting of one-man portable launch tubes, guided
rounds, and possibly a "robotic forward observer."

A future direct fire system was synthesized, which would perform the close combat role of the present
tank. However, the new system would have new weaponry, be carried on a medium-weight chassis, and
have considerable commonality with the indirect fire howitzer system.

The Lethality group also synthesized a class of smart mines embodying the signal processing capabilities
and the kill mechanism projected for the post-2000 timeframe. Included in the new set of mines are those
that do target discrimination and which have lethal mechanisms tailored to the target.
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B. Mobility

The Mobility group was particulalry aggressive in conceptualizing systems that exploit developments
in materials, power generation, microelectronics, robotics, and artificial intelligence. The mobility systems
were divided into two broad classes-air mobility systems and ground mobility systems. Both classes were
synthesized from the start to provide reduced manpower requirements, increased survivability, and reduced
operations aid maintenance costs.

The air mobility notional systems consisted of two categories (manned and unmanned) and served three
functions (attack, logistics, and IEW). The unmanned air mobility systems are based upon full exploitation
of unmanned aerial vehicles under the control of ground stations, or a mother aircraft, In either case, several
unmanned air vehicles would simultaneously be under the control of one control systems or mother aircraft.
Full exploitation would be made of low observable technologies and materials, microelectromnics, and artificial
intelligence to make the aerial vehicles highly survivable and nearly autonomous. These unmanned air vehicles
would be capable of carrying out lethal strike missions and logistics resupply, as well as deep penetration
IEW missions.

A family of logistics air mobility systems was conceptualized. This family of logistics systems is seen
as a combination of lighter-than-air, tilt/folding rotor, or advanced rotor craft. Again materia!s, microelec-
tronics, and artificial intelligence techniques would be applied to reduce manpower requirements and pro-
vide all weather operations. These would be a combination of both manned and unmanned systems.

In the area of manned aircuaft, a highly automated single pilot aircraft was visualized. It would be
capable of executing both ground attack and air-to-air missions, through exploitation of low observable
techniques, signal processing and sensor fusion advances, and artificial intelligence.

Ground mobility notional systems also consisted of two categories-manned and unmanned. Advances
in materials, power generation, and robotics are seen as having the potential of permitting the payloads
of logistic vehicles to equal their curb weight, their fuel efficiency to increase to more than 100 ton-miles
per gallon, and be convertible to robotic convoy following to allow one-man logistic convoys.

Robotics are seen as playing a key role in highly survivable platforms for reconnaissance or attack
missions. These robotic systems would operate semi-autonomously under the control of either a land- or
air-based controller. Reduced bandwidth communication links will be possible through the use of onboard
sensor fusion and autonomous navigation subsystems.

An advanced medium-weight armored platform was synthesized to serve as a basis for resupply, com-
mand and control, and long range anti-armor weapon systems. This medium-weight platform, in the 25-ton
class, would have a 60% reduction in fuel consumption compared to current systems. This would be achieved
through use of advanced materials and high density power cells with electric drive transmissions.

A heavy armored platform was synthesized as a platform to support armor, infantry, artillery, and air
defense missions. However, this heavy armored platform would weigh only 40 tons compared to 60-ton
systems of today. Much of the weight savings are attributable to reductions in the predicted volume. Crew
size will be reduced to two men. Armament systems will use robotic autoloadctr, and more efficient engines
and transmissions will allow reductions an engine size and full storage. All of these will permit major reductions
in protected volumes.
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C. Battlefield Support

The scope of the Battlefield Support Working Group was quite large, spanning subject areas from weather
and terrain analysis, chemical detection, and over-the-shore logistics. As a result the Battlefield Support
Group divided its efforts into several subcategories:

" Terrain, Weather and Space
" Obstacle and Counter Obstacles
* Survivability and Sustainment Engineering
* Camouflage, Concealment, and Deception
* Logistics
• Individual/Collective Protection, and
* Sustainment

Weather and terrain analysis and prediction is expected to make full use of space- and ground-based
sensors in providing real-time subscriber type service to all echelons of the force. Weather and terrain data
are seen as a subject of a battlefield knowledge system-of-systems supported by and integrated into the C31
architecture of the force. Position and navigation of logistic and combat elements will be provided by an
extensive net of space-based references as well as self-continued initial systems.

The Battlefield Support Working Group synthesized a variety of countermobiity obstacles. Principal
among the system concepts is a family of mines that utilizes a variety of sensors to attack vehicles, helicopters,
and low-flying aircraft. The mine systems are seen as programmable to discriminate against friendly and
threat entities, and remotely controllable for arming/disarming and status reporting. The "brains" of these
mines would exploit the development in signal processing achievable in small sizes resulting from advances
in microelectronic components.

Counter obstacle systems consisted of both old and new ideas. Mine detection, minefield marking,
and minefield breaching are seen as continuing problems for which there are no revolutionary ideas. The
crossing of natural barriers is seen as an obstacle problem that is amenable to the use of advanced materials
for bridging and floatation devices. A "foam-in-place" bridge and an air cushion bridge were synthesized
as alternatives to standard military bridging.

Chemical hazard areas are seen as significant mobility obstacles. Here space-based detection systems,
and biotechnology-based detection and decontamination systems are seen as the next century's means of
dealing with chemical hazard obstacles.

Survivability and sustainment engineering is expected to benefit from the use of advanced materials
and chemicals that can be used to stabilize or strengthen soils. The goal is to use local materials to the
maximum extent possible to reduce logistic burdens.

Camouflage, concealment, and deception (CCD) operations are expected to benefit principally from
advances in tailored materials, efficient power generation technologies, and frequency tunable lasers. The
Battlefield Working Group's CCD ideas included multispectral tactical camouflage kits with components
for both fixed and movable assets, landscape alteration kits including dyes and radar reflectors, and activity
simulators. Such systems could simulate lines of communication, C3 modes, and defensive positions, thus
creating false targets for enemy recon systems.
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Logistics operations are seen to benefit from three technology areas: advanced materials, space-based
data, and artificial intelligence/expert systems. New materials are pro2,ected to be available to stabilize roads
and runways. Over-the-shore logistics could be assisted by mobile breakwater systems, fabricated of advanced
materials, to permit over-the-shore operations through sea state 3. Weather and terrain data will be used
to project sea states, trafficability, and visibility. These data would be used in an artificial intelligenceexpert
system planning model to derive optimized logistics operational plans on a near real-time basis.

Chemical and biological protection and sustainment systems are expected to emerge from technology
development in space-based sensors and communication, from biotechnology-based sensors and decon-
tamination methods, and tailored advanced matrials. Chem/bio hazards will be detected and reported through
a network of space- and land-based detectors and communication links. The chemical and biological hazards
themselves will be dealt with using emulsions that catalytically react to chem/bio agents and coatings that
can be sprayed on before an attack.

D. CI!

The C'I Working Group took as its challenge the providing of the right information, at the right place,
at the right time. In doing so, it visualized the C'I systems and techniques as the means used to integrate
lethality, mobility, and battlefield support systems into an "integrated war-fighting system."

The C'I group postulated five design goals as principles to guide its notional systems synthesis. These are:

* Continuity
" Versatility
" Simplicity
" Security, and
" Homogeneity

These were applied to a battlefield that was seew in the year 2015 as being wider, deeper, and higher
than practically any place in the world.

The C31 tasks are twofold:

" Acquire, manage, distribute, and exploit information for friendly operations.
* Deny the enemy collection, distribution, and use of information.

To accomplish these tasks the C3I Wrking Group conceptualized four generic top level systems. These
were an information transport system, an information management system, an information collection system,
and an information denial system.

Information transport on the battlefield is expected to make maximum use of the developments in
microelectronics, space, and signal processing. These technologies will allow fully distributed, dispersed,
adaptive, and transparent voice and data communications throughout the battlefield and theater of opera-
tions. Local area information transport systems will support highly mobile fighting units. Key elements
of the local area system will be combat radios with embedded processors, which allow these radio/pro-
cessors to support automatic relaying, dynamic routing, and network management.
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Closely coupled to the local area information system are range extension subsystems consisting of space
assets, manned and unmanned aerial platforms, and meteor trail communications. These assets are integrated
into the information transport system as interconnect modes at all echelons.

Wide area information transport will be accomplished through intelligent switches that integrate radio
and land line communications hardware. These intelligent switches, using artificial intelligence techniques,
will adapt the wide area network in response to enemy action, user requirements, and friendly deception plans.

The information management systems will utilize microelectronic, signal processing, and artificial
intelligence developments to provide presentation and management of information. At the lower echelon
information management and display will be highly integrated with the C2 systems to provide real-time
situation to the individual soldier up through battalion level. At the higher echelons, information manage-
ment systems will integrate, display, and distribute information across the functional areas in forms usable
in joint and combined operations.

The future information collection function is seen as being accomplished by a large variety of manned
and unmanned sensors, connected in an architecture that in essence provides a distributed collection and
fusion capability. Included in the sensor set would be multispectral sensors on manned platforms such as
helicopters and combat vehicles, as well as tailored collection platforms such as UAVs and satellites. This
collection architecture will make full use of the developments in integrated sensors and signal processors

to achieve reduced bandwidth data streams, and target identification. Data fusion will be supported at variousechelons with artificial intelligence-based analysis and decision aids.

Denial of enemy collection and use of information will be accomplished through a set of jamming,
protection, and deception systems. Signal jamming will be accomplished through reprogrammable jam-
mers exploiting new efficiencies in optical and radio frequency devices. Directed energy devices are seen
as having a unique role in this regard. Communication and radar jammers are expected to benefit greatly
from the advances made in acoustic-optic procesors.

Self-protection systems are expected to use the advances made in microelectronics, signal processing,
and artificial intelligence. These technologies will be applied to achieve high efficiency, frequency agile,
and adaptive systems.

In support of denying information to the enemy the C31 wrking group considered an integrated decep-
tion system concept. This system was seen as being based upon the availability of light-weight, efficient
energy sources, and robotic subsystems for deployment. The deceptive system would also contain subsystems
for entering false data into enemy command, control, and communications netvrks to cause overload,
disruption, and delay.

In summary of their wrk, the C'I working group emphasized the need for integration across the working
groups and proposed additional integrated sessions for the future.
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VI. CONCLUSIONS

The 2-week TBIS Conference provided the Army technology community a unique opportunity to assess

developments across a wide range of research and development activities. There are many technological

developments on the horizon that can lead to much more capable soldiers, much reduced logistic loads,
more lethal weapon systems, and more effective command and control.

No new technology breakthroughs were seen that woold radically change the nature of war. However.

it is clear that the combining of technological developments from diverse areas of research can lead, and

is indeed now leading, to radically new system concepts and hence to new concepts of battle and future

force structures. The principal conclusion derived from the synthesis of notional systems by working groups

was the universal requirement to consider the Army as a "system-of-systems:' There is evolving a need

for a closer integration of systems in the concept, development, and fielding stages. Without such a total

systems approach, the promise of the emerging technologies cannot be converted into militarily significant

combat power.

I-B- 16



Appendix C

NAVY LONG-RANGE S&T PLANNING PROCESS



NAVY LONG-RANGE S&T PLANNING PROCESS

The following describes the planning process and the current plans for the 6.2,
Exploratory Development, portion of the Navy S&T program. The first document gives
the established procedures. This is followed by a set of vugraphs extracted from a briefing
given to the Core Group outlining the 6.2 planning process.
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DEPARTMENT OF THE NAVY

OFFICE OF THE CHIEF OF NAVAL RESEARCH
ARLINGTON. VIRGINIA 22217-5000 I NEPLV RIPIEI TO

OCNRINST 3910.3
20P

11 LAR 197
OCNR INSTRUCTION 3910.3

From: Chief of Naval Research

Subj: EXPLORATORY DEVELOPMENT PROGRAM POLICIES. PROCEDURES AND
RESPONSIBILITIES

Ref: (a) SECNAVNOTE 5430 of 29 September 1986
(b) Title 10 of the U.S. Code (Article 5150-51) (NOTAL)
(c) OCNRINST 5430.1
(d) CNO ltr OPNAVINST C3501.2G Set 642E/5C271468 dtd 3 Sep 1985 (NOTAL)
(e) ASN(R,E&S) memo of 7 May 1985 (NOTAL)
(f) CND memo 7133 Ser 07B-123 of 12 June 1985 (NOTAL)

Encl: (1) Mission Area Strategy Format
(2) Naval Warfare Mission Areas and Corresponding 6.2 Program Mission

Areas
(3) Exploratory Development Definitions
(4) Block Plan Format
(5) Program Change Recommendation (PCR) Format
(6) Task Summary Format and Entry Description
(7) Monthly Block Program Funding Report
(8) Block Quarterly Report Format and Preparation Guidance
(9) ONT Program Reviews

1. Purpose. To publish policies, procedures, and responsibilities for
conduct of the Navy Exploratory Development (6.2) program in amplification of
references (a) through Cf).

2. Cancellation. NAVMATINST 3910.20A.

3. Applicability. This instruction applies to all Department of the Nay
(DON) category 6.2 RDT&E,N programs.

4. Program Objectives. The objectives of the 6.2 program shall be to:

a. Maintain Navy technological superiority and provide the capability to
counter new threats so as to reduce the risk of executing the full Maritime
Strategy;

b. Provide technology opportunities that:

(1) Preserve the strategic Naval initiative and extend strategic
flexibility;

(2) Improve the effectiveness of the U.S. deterrent posture;

(3) Present significant threats to U.S. adversaries.
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c. Provide technology that reduces cost of acquisition and operations and
maximizes system cost-effectiveness.

5. Policy. It shall be the policy of the Office of the Chief of Naval
Research (OCNR) to:

a. Conduct a 6.2 program founded upon and managed according to the
technical merit and operational worth of its developmental projects;

b. Structure the 6.2 program and its investment strategy to support the
Navy Maritime Strategy, its warfighting objectives and Warfare Appraisals.

c. Ensure that the 6.2 program is harmonized with the Navy's current and
anticipated Research, Development and Acquisition (RDA) thrusts;

d. Achieve integration of 6.2 program objectives with those of higher
categories of RDT&E.

6. Accountability. The accountability and organizational relationships of
the Chief of Naval Research (CNR) are provided in reference (a). The CNR
reports to the Secretary of the Navy (SECNAV) for policy and guidance in the
conduct of the Department of the Navy Basic Research and Exploratory Develop-
ment programs. In addition, the CNR is responsible to the SECNAV for planning
and executing the DON Basic Research program as well as the functions in
reference (b). The CNR serves as an advisor to the Chief of Naval Operations
(CNO) and the Commandant of the Marine Corps (CMC). The CNU is responsible to
the CNO for the effective planning and direction of the Exploratory Develop-
ment program.

a. The specific organizational relationships between the CNR and SECNAV
for the Exploratory Development program are as follows:

(1) CR is responsible to SECNAV for overall investment strategy and
balance of the DON Exploratory Development program;

(2) CNU is responsible to SECNAV for management, planning, direction,
and control of the operation of the assigned activities, centers and labora-
tories.

b. The specific organizational relationships between the CUR and the CNO
for the Exploratory Development program are as follows:

(1) CNU is responsible to the CNO for developing research and tech-
nology programs which effectively address future operational naval needs and
capabilities;

(2) CNR is responsible to the CNO for Exploratory Development program
planning and direction.

c. Within OCNR, the Director, Office of Naval Technology (ONT) is respon-
sible to the CNR for managing the Exploratory Development Program.

7. Responsibilities. The responsibilities of various organizations with
respect to the planning and execution of the Exploratory Development Program
are delineated as follows:
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a. Office of Chief of Naval Research. The mission statement for the
Office of the Chief of Naval Research is given as follows (reference (c)):

"To plan, foster, and encourage scientific research in recognition
of its paramount importance as related to the maintenance of future
naval power and the preservation of national security, and to provide
for both basic research and exploratory development (R&D) needs of the
Department of the Navy (DON), including program planning and execution
of research and of exploratory development programs; to plan, manage
and use R&D laboratories and activities assigned to the CNR; to
provide technical advice to the CNO and the Secretary of the Navy in
areas of research and exploratory development; and to perform such
other functions and tasks as may be directed. The Office of the Chief
of Naval Research (OCNR) consists of two lead offices: the Office of
Naval Research (ONR), and the Office of Naval Technology (ONT)."

b. Office of Naval Technology. ONT's responsibilities are to:

(1) Develop Investment and Mission Area Strategies in consonance with
higher-level guidance provided by OSD, SECNAV, CNO and CMC;

(2) Conduct the 6.2 Planning, Programming, and Budgeting (PPBS)
System;

(3) Provide program planning and execution guidance to Claimants and
performers;

(4) Provide review and approval of program plans;

(5) Allocate funding and ensure fiscal accountability;

(6) Provide oversight of 6.2 program execution;

(7) Directly manage execution of selected porions of the 6.2 program
when (a) circumstances dictate that close and continuing headquarters oversight
and control is necessary, (b) the effort funded pursues an innovative idea
proposed directly to ONT by the private sector, or (c) the work falls outside
the scope of the block programs.

(8) Represent and defend the 6.2 program to higher authority;

(9) Interface with the SYSCOMs; OPNAV; Headquarters, Marine Corps; and
the Navy Secretariat;

(10) Support the CNR and others, as appropriate, in their interactions
with OSD and the Congress.

c. Navy Systems Commands (SYSCOMs). SYSCOM roles and functions with
regard to the Exploratory Development program shall be as follows:
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(1) Serve as principal advisors to ONT in the development of the
overall DON Exploratory Development Program Investment Strategy, and in the
development of the individual Mission Area Strategies;

(2) Develop and provide to ONT, documented, prioritized system technology
needs;

(3) Participate in the block program planning and review process. In
particular, review laboratory-generated block program plans and provide
recommendations concerning those plans to ONT;

(4) Manage those assigned programs determined to be best executed by
the Systems Commands;

(5) Provide independent technical assessments of the value of the
Exploratory Development program products and assess their value to ongoing
and future SYSCOM development programs;

(6) Work in partnership with ONT and the Navy Laboratories/R&D
Centers to facilitate technology transition to systems programs, by providing
appropriate transition interfaces and developing and implementing transition
strategies and plans.

d. Navy Laboratories and R&D Centers. The responsibilities of the Navy
Laboratories and R&D Centers with respect to the Exploratory Development
program shall be as follows:

(1) Plan and execute effective block programs by:

(a) Making use of the best technical capability available both
internal and external to the Navy;

(b) Providing management of the in-house and contractual efforts

needed to accomplish assigned block programs;

(c) Integrating efforts among contributing laboratories;

(d) Integrating contributing contractor efforts;

(e) Minimizing unwarranted duplication of facilities;

(f) Promoting cooperation among Navy Laboratories thereby
increasing the collective effectiveness of the Navy Laboratory system.

(2) Work in cooperation with the SYSCOMs and ONT to promote technology
transition of mature 6.2 projects to higher category programs;

(3) Provide security management for assigned programs;

(4) Maintain communication with SYSCOM Commanders regarding the
exploratory development Blocks/Projects assigned to Laboratories and R&D
Centers.
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e. Marine Corps (MARCOR). MARCOR roles and functions with regard to the
Exploratorv Development program shall be as follows:

(1) Advise ONT i- the development of the overall DON Exploratory
Development Program Investment Strategy, and the Amphibious Warfare Mission
Area Strategy;

(2) Develop and provide to ONT documented Marine Corps needs and
priorities applicable to the Exploratory Development program;

(3) With participation from the Navy Laboratories/R&D Centers, deve-
lop, manage axd execute the plan for the MARCOR portion of the 6.2 Program;

(4) Conduct management and technical reviews of the work and output of
the Navy Laboratories/R&D Centers and contractors supporting the MARCOR 6.2
program to assess their progress and value to the program;

(5) In partnership with the Navy Laboratories/R&D Centers, develop
realistic and timely plans to transition promising 6.2 projects into advanced
development programs.

f. Office of Naval Research (ONR). ONR Applied Research and Technology
Directorate's (ONR Code 12) roles and functions with regard to the Exploratory
Development program shall be as follows:

(1) Advise ONT in the development of the overall DON Exploratory
Development Program Investment Strategy and in the development of the indivi-
dual Mission Area Strategies;

(2) Working closely with ONT and other parts of ONR, identify high-
leverage opportunities for joint research and exploratory development pro-
grams; develop specific proposals for such programs;

(3) Develop, manage, and execute the plans for assigned areas of the
6.2 program, making use of the best available technical capability both from
within and without the Navy to ensure effective performance on assigned
programs;

(4) Work in cooperation with ONT, the SYSCOMs, the Laboratories and
R&D Centers to promote technology transition of mature projects into higher
categories of R&D.

8. DON Exploratory Development Program Investment Strategy. The 6.2 Invest-
ment Strategy shall be formulated to define overall program objectives and
management policies which shall:

a. Determine the manner in which the 6.2 program will support the war-
fighting objectives of the Maritime Strategy and respond to higher-level
guidance;

b. Assign program priorities at the mission and major technology levels;
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c. Allocate funding to mission areas;

d. Identify and specify policies for those critical technology areas and
initiatives needing special emphasis;

e. Integrate the individual Mission Area Strategies into a cohesive DON
6.2 program whose objectives and products can be directly related to war-
fighting capabilities.

9. Mission Area Strategies. The Mission Area Strategies establish the DON
6.2 program objectives for each mission area in terms of the operational
impact of the planned technology program on the warfighting capabilities of
the Navy and Marine Corps. The format for the Mission Area Strategies is
provided in enclosure (1). Provided in enclosure (2) is a listing of Naval
Warfare Mission Areas and Corresponding 6.2 Program Mission Areas.

a. These strategies shall:

(1) Provide program goals and guidance for the execution program
planners and performers;

(2) Define the technology thrusts required to achieve the mission-
area objectives;

(3) Provide the investment strategies for each mission area in terms

of these technology thrusts;

(4) Set priorities for the technology thrusts;

(5) Define the block program objectives supporting the technology
thrusts;

(6) Provide a vehicle for describing the program.

b. The Mission Area Strategies shall also identify:

(1) Mission-area technology needs and opportunities;

(2) Threat drivers;

(3) System deficiencies that may prevent the Navy from adequately
countering threats or achieving the objectives of the Maritime Strategy;

(4) Programmatic drivers such as high-level guidance and technology
needs of development programs which drive priorities and schedules.

10. Mission Area Definitions. 6.2 Program Mission Area definitions are
derived from those given in reference (d). ?ajor platform and technology
application areas are also defined as mission areas (enclosure (2)).

11. Program Structure. The 6.2 program shall be structured along mission-
area lines. Funding shall be provided by program elements which approximate

I-C-8



OCNRINST 3910.3

1 1 p 1967

as closely as possible the mission areas. (The principal exception is Labora-
tory Independent Exploratory Development, discussed below in paragraph 17.)
Similar, or closely related, mission areas shall be funded under the same
program element. Each mission area is subdivided by the technology thrusts
needed to meet its objectives. The technology thrusts shall be supported by
one or more technical projects, combinations of which are contained in a block
program. A project shall address one, and only one, technical thrust. At the
Claimant level, projects generally will be further subdivided into tasks.
A comprehensive set of Exploratory Development definitions is provided in
enclosure (3).

12. Block Programming. ASN(RE&S) directed in reference (e) that, commencing
in FY 1986, direct laboratory funding of the Exploratory Development Program
should be provided to the greatest extent practicable, consistent with naval
needs, program goals and investment strategies. This action was taken in
response to SECNAV's goal to remove acquisition program management layers in
favor of direct lines of communication and direct accountability. Direct
laboratory funding has been implemented by Block Funding to Lead Laboratories
with accountability through the Technical Directors of those Laboratories
(reference (f)). Specific objectives of Block Funding are to:

a. Streamline the 6.2 program management structure and thus simplify and
improve coordination between headquarters and performers;

b. Minimize resources and time consumed by program reporting, review, and
approval processes;

c. Improve program responsiveness by instituting a management-by-objec-
tives policy at the headquarters level and minimizing headquarters involvement
in execution management;

d. Reduce program fragmentation and thereby attain improved productivity,
relevance, quality, and allocation of resources, by structuring the major
portion of the 6.2 program into well-defined, substantial units identified
with major technical areas addressing enunciated naval needs and/or emerging,
high-payoff technological opportunities;

e. Promote management efficiency and flexibility by assigning to Navy
Laboratories/R&D Centers the planning, budgeting, and execution of programs
consistent both with the product and mission responsibilities of the Labor-
atories and with the mission-area objectives of the DON Exploratory Develop-
ment program;

f. Increase the collective effectiveness of the Navy Laboratory system by
promoting cooperation and coordination among Navy Laboratories and mini-
mizing the necessity for duplicative in-house facilities and expertise;

g. Clarify and simplify lines of both fiscal and performance account-
ability.

13. Block Program Guidance. ONT will provide on an annual basis, detailed
guidance for the preparation and submission of 6.2 Block Program Plans. This
guidance will:
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a. Assign responsibility for block management to specific Claimants;

b. Allocate funds to blocks and projects for both Execution and POM
years, (subject to revision as funding availability and other circumstances
change);

c. Update format and content specifications of the plans;

d. Specify thresholds and conditions for reprogramming;

e. Provide specific program direction where required;

f. Identify protected areas of the program;

g. Provide the planning, review and approval procedures, and schedule.

14. Block Program Plan. A Block Program Plan shall be submitted by each
Claimant for each assigned block program. This plan describes the program to
be executed for the Execution year and POM years. In addition to plans, these
documents will contain sufficient technical information to allow them to serve
as the consolidated source for the status, technical content, and products of
the program. The technical information shall be adequate to determine when
and where to transition the technologies and to identify gaps in the techno-
logy program. The general format and content of the Block Plan is provided in
enclosure (4).

15. Reprogramming Authority. Claimants are delegated below-threshold-repro-
gramming (BTR) authority at the project level. For purposes of Block Plan
preparation and submission, the fiscal thresholds and conditions for BTR are
provided to Claimants in the annual Block Program Guidance. Reprogramming
authority applicable during execution of the program is provided to Claimants
with Execution Guidance. Above-threshold reprogrammings require approval of
ONT through submission of a Program Change Recommendation (PCR). The PCR
format is provided in enclosure (5).

16. Block Program Reporting Recuirements. For purposes of providing neces-
sary reports on the conduct of the 6.2 Block Programs, Claimants shall submit
the reports shown in subsections a, b, and c below:

a. Task Summaries. Task Summaries provide data in a format for use in
maintaining an updated computerized data base at ONT. Task Summaries shall be
updated on an annual basis by Claimants and submitted to coincide approxi-
mately with submission of the Block Plans. Details of input requirements and
format are provided in enclosure (6) and will be updated annually in the Block
Program guidance.

b. Monthlv Block Funding Reports. The monthly reports fall under the
category of financial reports that are needed to track commitments, obliga-
tions and expenditures of 6.2 funds. The reports shall be submitted in a
format similar to that of NAVCOMPT Form 2193. A sample of the form currently
in use is provided as enclosure (7).
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c. Block Quarterly Reports. Quarterly reports serve the purpose of
highlighting Laboratory/R&D Center progress vs. milestones for the previous
quarter as well as to elicit statements of problems encountered or concerns
with the pro -ram. In addition, the reports shall provide accomplishments and
funding information. The Block Quarterly Report format and guidance for
preparation is provided in enclosure (8). Updates will be provided as nec-
essary.

d. The 6.2 Accomplishments Report. This report shall be published
annually by ONT. Inputs on accomplishments are solicited immediately following
the end of the ff-pal year from Laboratories, R&D Centers and other Claimants.

17. Independent Exploratory Development (lED) Program. The IED program is
funded under a specific program element in the Exploratory Development pro-
gram. The principal objective of the IED program shall be to provide the
Technical Directors of the Navy R&D Centers with the financial means to
support work judged by the Technical Directors to be important or promising in
accomplishment of assigned missions. Technical Directors shall be given wide
latitude in the use of IED funds to enable these same Directors to perform
innovative, promising work without the procedure of formal and prior approval
which might delay normal funding authorization. Although the Technical
Directors shall place emphasis on exploratory development efforts for lED
funds, they are not precluded from expending these funds for applied research,
component development, prototype development, concept studies, and compilation
of research done elsewhere. IED funds will not be used to make up defici-
encies in other programs, nor for contracts, unless the latter support the
basic goals of the IED program. If a task begun under IED leads to continued
large efforts, it should be transferred to the regular RDT&E-sponsored program
at the appropriate time and supported through the normal budget cycle.
Normally no task should be supported under IED funding for a period of more
than three years.

18. ONT Planning, Programming and Budgeting System (PPBS) Schedule. The 6.2
PPBS integrates the planning, programming and budgeting processes. The
process shall be carried out on an annual basis with each quarter of the
Fiscal Year emphasizing a distinct portion of the process, as follows:

a. First Quarter: Accountability. ONT management reviews and assesses
the previous and current years' programs. Briefings are provided by the
Claimant Tech Base and Block Program managers and such additional presenters
as they deem appropriate.

b. Second Quarter: Strategic Planning. The Investment and Mission Area
Strategies are developed by ONT. The 6.2 POM is completed and DON POM require-
ments satisfied.

c. Third Quarter: Execution Planning. The Block Program Guidance is
issued and the Block Plans for the following fiscal year are developed.

d. Fourth Quarter: Block Program Plan Reviews, Modificatior, Approval,
and Funding. During this quarter, Block Program plans are reviewed, adjusted
and approved. Funding documents are promulgated by 30 September. Approval of
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the Block Plans will provide a Navy consensus on the following year's budget
and the Block Plan fiscal information forms the basis for the Navy submittal
for the President's Budget.

19. Program Guidance and Requirements Definition. The 6.2 program will derive
guidance and requirements from the Maritime Strategy, Summary Warfare Appra-
isal and other Navy PPBS documentation and decisions, Master plans, and RDT&E
road maps. The program will also be guided by technological and transition
opportunities. The program will be responsive to formal OPNAV guidance and
requirements statements from the Navy Systems Commands.

a. OP-098 Technology Program Analvsis Memorandum (TPAM). This document
will be provided to ONT during the first quarter of each fiscal year. It will
consolidate technology requirements from Defense Guidance, OPNAV Warfare
Appraisals, CINCS reports, and other sources for use during the POM
development. It serves as a source of ONT planning guidance.

b. OPNAV Guidance to the Tech Base. This annual memorandum, provided in
the second quarter of the current fiscal year, identifies the highest-priority
Navy technology needs.

c. SYSCOM Technology Needs. The SYSCOMs should provide to ONT, in the
first quarter of the current fiscal year, a statement of technology needs for
use as planning information.

d. SYSCOM Program Recommendations. The SYSCOMS should, in the second
quarter of the current fiscal year, provide to ONT specific technology program
recommendations to be considered for incorporation into the Block Program
Guidance.

20. Program Review. Exploratory Development Program reviews are described as
follows. Enclosure (9) contains additional details.

a. Block Program Raview. As part of the assessment process, individual
block programs will be reviewed by ONT during the first quarter of the fiscal
year. SYSCOM representatives and other interested parties will be invited to
participate in these reviews. Briefings and documentation will be the responsi-
bility of individual Claimant Tech Base Managers and Block Program managers,
in response to guidance from ONT Technical Directorates.

b. Technical Reviews. These will constitute in-depth reviews by ONT
staff of selected technical efforts. They will be scheduled on an as-needed
basis, principally during the third and fourth quarters of the current fiscal
year. Briefings will be provided by the Claimants' technical staff. The Navy
SYSCOMs and other appropriate headquarters organizations may request ONT to
arrange additional reviews to meet their special needs.

c. Investment Strategy Reviews. These will consist of reviews of the
overall Investment Strategy and the Mission Area Strategies. The review
documentation and briefs will be provided by ONT. The CNR will review and
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approve these strategies during the third quarter of the current fiscal year.
Subsequent to CNR approval, but still in the third quarter, the Strategies
will be reviewed by OP-098 for response to guidance and stated requirements.
SECNAV offices will review on an as-requested basis.

Distribution: (I copy each unless otherwise indicated)
SNDL A2A (DON Staff Offices, CNR only)

C20 (ONR Det's (2) Resident Reps, ONRFE)
E3A (NRL (10), NBL (2))
E3B (ONRBRO LONDON) (2)
E3C (NORDA) (4)
E3DI1 (NERPF) (3)
E3DI2 (INO) (3)
FH7 (NAVMEDRSCHINSTITUTE)
FE 19 (NAVMEDRSCHDEVCOM)
FH 22 (NAVDENTALRSCHINSTITUTE)
KAI (SYSTEMS COMMANDS)

FKP4 (RDT&E ACTIVITIES)
FKP4B (NAVEODTECHCEN)

OCNR Internal List #1

Copy to:
SNDL Al (Immediate Office of the Secretary, USECNAV (SO-i), ASN(R,E&S) (SO-3),

ASN(FM) (SO-4) only)
A2A (DON Staff Offices, NAVCOMPT only)
A3 (CNO)
A5 (Bureaus)
A6 (Headquarters, U. S. Marine Corps)
B2A (Special Agencies, Staffs, Boards and Committees, Defense Mapping

Agency only)
C4L (Director of Navy Laboratories)
FD2 (Naval Oceanographic Office)
FF6 (Observatory)
FF38 (Naval Academy)
FFR3C (Air Test Center)
FKR3E (Weapons Evaluation Center)
FKR3H (Air Propulsion Center)
FS3 (Intelligence Support Center)
FTI (Chief of Naval Education and Training)

(continued on page 12)
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USDRE
U.S. Army Headquarters DCS(RD&A)
U.S. Air Force Headquarters DCS(PD&A)
Air Force Systems Coinand/DL Andrews APB
Defense Systems Management College
Acquisition/Logistics Management Training Center

Stocked:
COMNQAVPUBFORMCEN
5801 Tabor Avenue
Philadelphia, PA 19120-5099 (100 copies)

I-C-14



=L
0A

-U.

~LU

I-C 1



w U . U L "

>111D

CD L' - 1

LLJ0~ 0CmJ

0 =

__ LU

_ LU'_

0D LIJ L UJ

LW U

I-C- 16



ill

nz.1%.111 'N N.
EAM

., ..... 1N

LLM

00

CD'

IC 017



LUL

LU

u-~LU

LAJ

LUL

LUi LU J LUJ

- >- LL

0 - - LcU
LUj6 CO LUC*2

LL LUC uj
LL LjjL L UJ -J LJ C

LL . C -- g

*2 uoz L U ~c c cmZ O W

(4 U5 4L 02 uCJCS CA

C4 Lu I ji a t !2-C



LUI
LULm LU

-I-

LiU

ui LUW=L w : = 0
LLJLL

LU L w
C,,D

-~ w~ W~L

u~ LUJ

LL.L 02

LU~~L .~

-j~ _jU LU =

LU LUJ -- I

L Z LL - Lu~

_3 O LLL0~ 0
L

4,,

wI---VS9



LUW

0 ~ LUJ

cc :2 0 J

C-CC

c~S 5.mm. ~>:

= LUZLU

LLJ --< L

-j =- U- =
$*w LLZ CC.- -~ LUCC

..Dt _j J :
Cz~

C,, >-

-0i

LLJ CJIcj

I-C-20



#a-

ask"

LZLU
- LE:LW

L.LJ
C.~j

~LLJ ~->. ~ -U

- - uI- - -



.0a

ttd

- = A6-

0 o 00 i-

CA

4C

I-C-22



IL

IL

LU 0

LUL

LU -

U-U
0-M

C-,J

LL - - IJ

-~~Q L LL -uJ

-L L6.

- LU

LU wl
- -w -j

-C-5-



mu.!!

LU

LL~c,!LI!

LU6

LULt!

LLJLJ

0- -a -l

LU. 6J z z

-a

- S S319IONTO31J 1HOddflS*

I-C-24



LUJ

P 0
ZLj u = LU

LL- I LU C*
COO) wi LU =
LU 2ui LU-

L5U LLU

LJ U LU LU LU=U

0L -a &,O cc. -. L =. =
L5 Lai

C ED LZ
IC:, LJS =0 = L6 L

m rn 3: 3- L~ = -- g /

LUL

LU

LLLU

LU CLU

LLJU

LUJ - -J

x ~LU

LD Ul.L.

I-C-25



LUU

i L L u

-u u
0j - L 0

wj 2 Lu

uju

m Lu -- -l V

- I -j Lfu -

ZLI L.JW

CD. ~ ~ '

I-C-26



I~co
M~62-

CJ I =qC C"e

Wf lo-

-~a -c - ==~=~um
ct-

AL= t

A A - MC =v

A W

#Mao=

L.)_

o Ln
.- -C L )= o

'I 4n

I-C-27



Mai
~~leI

A

I- -2

Ino

40
Uc

r- L4

IF I

I- -2



LaiU

I.L.n

= z

ago-

I- -2



fe-e
LUJ

_ Cmo CD

o.0 L CD

LU LUC/W

< U

LLJ C

CDC,,- CD

LU~ -ele LJ JIee

I- -elee

ULJLL

L f- = CZ) =m

_:: zL LUC,
LU 0 00

Cj LLJ

c r Leu

I-C-30



CC

4cME

-6 C v = a
= Z- ac Ma

Co@- Jc = = = =I =I _
LL -a -

c = 4cIc I

s&~g5a 2 LU~

44...L3 "L2 3 e0

CZ 1. c w:
-C it 0-3:V -LL.I - -

LA'- r-r-

LU o
CZ"

ub 4
ci

-e
D .a O L3 an

co -o m=cr gm.I

0 U _____

-0 a-- V.a -
-a4cc

a. '-bw
CD~ N 2

cm in- 2C

CD.()

LLCj

*: C a

C, C

I-C-31



S * LU

C.,CIO)

- L LU .

-j IL C,

=M LL (

LU -
Li w L.U LU

- ~ I-C-3



Appendix D

AIR FORCE LONG-RANGE S&T PLANNING PROCESS



AIR FORCE LONG-RANGE S&T PLANNING PROCESS

The following document has recently been issued by the Air Force. It represents a

complete long range plan for the total Air Force S&T program.
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UNITED STATES AIR FORCE
IMADQUARTERS AIR FORCE SYSTMS COMMANDM

THE
AIR FORCE

SCIENCE & TECHNOLOGY
AND

DEVELOPMENT PLA,.NNING
PRO GRAM.'v

DU]UTY CE OF STAET/TECHNOLOGY AND REQ? ME -U. i PLANPCNG

JUNE ilas

oftoom UMO~ t UXS Gammnt aqinm d theam co (A)oA bjWg
fW Oft sM U be reaTr to BQ A1SC/X Abftmm AVS DC UM60
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'Guided by Project Forecast 11, a study Ideatyl OJg new ecbnologes [br Lmproflog future
wadtbtZU capabltIm, the AIr Force wil continue an aggressiv research and
development program to ensure continued technological superlority over say sdvrezmkr.-

General Larry D. Welch
Chief of Staff, USAF
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TH~E TEGHLNOLOGICAL THREAT
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TH C-AI --NGE OF TECIHNOLOGY TRANSITION
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A STATUS REPORT

Projecc FORE~CAlST 3I. ;:i meas :o ',x~j nve n13 in Cew technOlOgeS in thie Air Force S&k1 Progrm. ia been
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AFSC LONG RANGE PLANNN*,G PROCESS

Respod"n to the threat and the challenge of technology transition. AFSC Lnzzituted a long range planmcA poes to
focus Air Force S&T uinv ents. Depicted below is a snapshot of this procs and its three components- - deployed
and developed systeins. syste onacVP& optaS. and future =PbI1117 Dee(& aad OPP~ULDJne. Within the POM horizon.
ADVANCEDl DEVELOPMENT effort are oriented to generally support toe limited number of system programs which
have been approved for development by the corporate Air Force. S&T E'LORATORY DEVELOPMENT efforts

support a larger number of potentil syte concept options which will be eraliazed for further system development
beyond the POM years. Finally, today's BASI C RESAR~CH invstents etablish the foundation needed for the far
term to support a broad number of military capability ned and opportunities. Concept options and capability ned
and opporuinuta are derrved fromn both uiser pull and technology push. T'herefore. they reprsnt toe -roalm of the
posible- to the usems in the Air Force operaxiional commands. Throug~h the requiirementa proe. the Air Force will
asa. ,-aldate. and fund tbos system conceptLbA tL best .ListT the users' -vormng needs in response to Lhe thlreat

SYSTEXMS I CONVCEPT ICAPABILITY N=HS
I OPTIOlvs OPPORTUP'.FIS

I CAOPABILITY

NEED

CAPABUY
SY~Th4 COc~WTOPPORTUNITY

)cAPABU.
SYCONCEPTCNEED

CAPABUJTY

I N~ OPPORTtINITY

POIL

[I - - A- rlA HORWZN i

'noe nmt gicto summama the reis of this prcs for esch o( the Alr Force moc ein.



MISSION
AREA

SUMMAARIES

The Air Force condnc-s requlrements plnning in 10 mlsslon areas:

Strate e Ofrense Armament
Strazegic Defense Reconn2ance/nteligence
Space Electronic Comba.
Mobl.lty/Spec 3l OperatoDS Forces Command and Control
TactIcal kir Base OperabLblty

Summartes of rhe 10 m. :on area, plans appear on pages 10 - 1g.

How to read the summar'es:
L Capab l ty Needs
Each N2,Ion Area Summary c!tes a lst of capability needs provided by 'he Ar Force
using commands.

L Systems & Systems Concepts

System.s isted under the CurrenC column are either fielded. In productloa, or have a
scheduled IOC In the ner-term. System concepts listed under 1he Nert Generaclon (IOC
planned in the "ii-term) and Future (IOC planned In the far-term) columns represent
pesible optlion available by applyng maturing technologies to meet operational
requirements. The uing commands will select and advocate for funding only thoe
options that best meet thelr needs. The system concepts are listed In the time trame
they are scheduled to become operatlonaL

13. Key Technoloies
The key technologies are asoctated with the systems and system concepts listed above
them In the same column- Technologies In the Current column have already been
Integated In the systems fielded or nearing 1OC, while those In the Next Generatlon and
Future columns have acceptable risk but require maturation to enable the listed system
concept options. These are not comprehensive ists of all Air Force pertinent SkT
tLaestmenrs. but they do represent the esence of the ST Investment strategy.
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STRATEGIC OFFENSE MISSION AREA SUMMA RY
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STRATEGIC DEFENSE MISSION AREA SUMMQvARY

L. USER CAPAMIT.rY NES
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SPACE MIISSION AREA SUMMARY
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MOBIITY/SOF IMISSION AREA SUJMMvARY

L LGER CAPABILrfl NES
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TACTICAL MIaSSION AREA SUMMARY

L USE:? CAPABRLITY NES
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ARMvA,.,vfE±NT MISSION AREA SUMMvARY
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RECCE/]?NTE MISSION AREA SUMMARY
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ELECTRONIC COMVBAT -MISSION AREA SUMMvaARY

. USER CAPABilITY NEEDS
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COMMAND AND CONTROL MISSION AREA SITWMARY
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AIR BASE OPEIRA31LITY NafSSION AREA SUMMARY
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TECI-L OLOGY
AREA

SUMAL RIES

Capab lity needs In the i0 A.Ir Force mission areas can be met "rom a menu or system
concepts enabled by proven demonstration of the key technologies required for Lhose
concepts. Additlonally, the Air Force recognizes a broad S&T Program Is esseclal to

support anticipated user needs and to preclude technological breakthrough by our
adversaries. To meet this challenge, the Air Force designated S&T as an executive
program to give it visibility and stature commensurate with major system acquisition

programs. A Program Executive Officer (PEO) at Headquarters Air Force Systems
Command will direct program planning and execution by fleld program directors In the 13
major AF technology areas depicted In this section. The Air Force has Instructed the

PEO to establsh S&'T as a "corporate- Investment budgeted at a certain percent of Air
Force Total Obligatlon Authority that Is to be determined annually by the corporate Air
Force. Summaries of the 13 technology area plans appear on pages 21 - 24.

How to read the summaries:
This section Identlfles the major technology thrusts within each of the 13 AIr Force
technology areas and depicts planned Fmding levels for those thrusts through 194. The
Research Sciences technoloey area (page 24) encompasses the entire Air Force oasic
research (0.1) program and receives expanded coverage to provide more meaningful
descriptions of their major technology thrusts.
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MA-JOR TECHNOLOGY ThRUSTS
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MNAJOR TECHNOLOGY THUSTS
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MAL-JOR TECILNOLOGY THRUSTS

CONVEVIMONAL AR-MMNTS
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MAv~JOR TECHNOLOGY THRUSTS
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AIR FORCE S&T 2NVESTMIENT SUMMv~ARY
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SCIENCE AND TECHNOLOGY
AND

DEVELOPMENT PLANNING
PROGRAM OBJECTIVES

The previous charts reflect actual and planned Air Force Science and TechnoLo" fundln=
The foLowing deflnes the future Air Force Science & Technoict and Development
Plannin Investment strategy which will be used In structuring future Air Force Research
and Development programs.
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I. SCIENCE AND TECHNOLOGY PROGRAM OBJECTIVES

A. General

.. Increase emphasis In pursuing technologies used to modify operational systems and
Improve systems In development or production, especially ones that can provide:
Increased performance; enhanced reliability, availability, and mantanabllty; and reduced
cost of ownership.

2. Ensure advanced development programs are properly phased to support realistic
windows of opportunity for technology transition.

3. To respond to Increased demands on S&T budgets, capitalize on the S&T efforts of
other Services, agencies, allies, Industry, and academia.

4. Ensure S&r supports the growing national concern over regional conflicts. In
particular. coordinatIon of C31, avionics, and conventional weapons technology programs
must be accomplished with other Services to preclude duplication, Improve Interoperabity,
and minimize development risks.

5. The Basic Research program should be stabilized at no les than 15 percent of the
resources available for S&T.

B. Specific

1. Areas for Increased emphasis:

a. Enhance research efforts i the enabling technologies of materials, electronics,
photonics, computational sciences, expert computer systems, and superconductlvlty.

b. Exploit US technological advantages In sensor fusion and processing to achieve
advanced capabilities in wide area surveillance, targeting, cockpit situational
awareness (Super Cockpit), and autonomous gulded armaments-partlcularly
multl-mode/multt-spectral sensors, multi-static receivers and expert system-aided
decision making.

c. Transition mature directed energy technologies.

d. Enhtnce spacecraft technology Integration to achieve survivable, longer life, and
multi-mission/adaptive space systems.

e. Ensure reliability, maintainability, supportability, and produciblilty considerations
are Included in advanced technology developments with the goal of Increased sortie
generation and reduced cast of operatlon. Increase activities In smart built-in-test
(SMART BIT) and Unified Life Cycle Engineering (ULCE).

f. Pursue ICBM technologies that. provide for future options to Improve booster
capabilities (including low cost, reliable guidance), survivability, defense penetration.
capabilities against SRTs and deeply burled targets, as well as readlne of existing
ICBNL

g. Expand basic research In High Energy Density Propellants and other advanced
propulsion concepts.
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2. Areas for continued empbasts:

a. Sustain ag wteve High Performance Turbine Engine (HPTE) reearch to
capitalize on opportunitles for technology tranitloa.

b. Continue Investments in technologies supporting civil and environmental
engineering to enhance air base operations.

c. Develop STOL/STOVL/VTOL technologies and structure performance
demonstratlons to provide options for future development of advanced flghter and
transport systems.

d. Focus current Invesments in robotlcs to explore the feasibility or -ing
telepresence for remote operations In space and other hzardous/harsh environments.

3. Addlttonal

a. All Air Force lnvetments In advanced development hypersonic structures and
propulsion technologies will be the responsibilIty of the National Aerospace Plane
(NASP) program. whffe Air Force S&T will rn. ntain a broad-based program ot
hypersonic research (5.1 & 0-2) separate from but ccordInaed with the NASP
program.

b. Reduce Investment In advanced development efrorts that have no clear
transition to a system appllcation.

IL DEVELOPMENT PLANNING PROGRAM OBJECTIVES

Development planning focuses the Air Force SkT Investment to both meet users needs
and provide opportunitles for new warfIght ng capabUltles. Accordlng)y. AFSC performs
broad mlson area analyses In concert with the operational commands and Headquarters
USAF, to aIs. in defnnLng user requirements. These requirements may be to apply
technologies to correct defidencles or. In some cases, to achieve new military capabllUes.
WIth this 'menu- frvm the us AFSC will formulate and evaluae alternatMe syswm
concepts to meet the user needs. The ben of these concepts may proceed forward Into
demoiutratlon/valndation program& Prioritized FY 89 development planning objecttve
follow below,

A. MIslon Area nalvsls

1. Provide long-term anayttieal eforts designed to Identify capabilities needed to exploit
enemy vulnerablllties.

2. Explore the potential uses of hypersonle technology for strategic and tatical mhM~om,
reonnaane and Intalftgem and air defense roles.

3. Explore the ramlflca~tm of potential Soviet mlitarizaion o space.
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4. Continue efforts to determine space irchh.tectlure and force structure requirements with
emphasis on assured acess and space control. Explore the optimal role for man In

utum operational systems.

5. Explore Joint force requirements with particular emphasis on C31.

6. Evaluate the military potential of directed energy weapons.

7. Continue to explore uses of unmanned vehicles to compliment a variety of misslons.

B. Concept Formulation

I. Formulate and evaluate concepts for countering strategic relocazable targets and
attacking deeply buried targets.

2. InvestIgate the strategic capabUlties or advanced conventional armaments.

3. Develop concepts which leverage technology In low Inteaslty conflict.

4. Formulate concepts for self-protectlon, destructive and disruptive suppreslon, and

training Improvements In electronic combat.

5. Develop concepts for advanced surveillance systems. Candidates Include SEWS
follow-on. Space-Based Radar. and Advanced Surveillance and Tracking Technologles.

8. Investigate concepts for expanding human performance capability.

7. Explore alternate approaches for evaluating the effectivenes of pilot training.

8. Develop concepts for stealth detection.

9. Formulate and evaluate concepts which -ould apply STOL. STOVL, and VTOL In

tactIcaj fighters, SOF, and transport, aircraft missions.

10. Purmue new concepts with multl-static, multi-spectral surveillance capabilities for
attack wamlng/assemment.

11. Evaluate survivable multl-medla secure communication 1i In support of Improved

C2. Integrated Tactical Warning & A.essment surveillance systems, and multi-static
surveillance capabilities.

12. Consider capabilIties of GPS, as appropriate, when developing the full range of

concepts directed herein.

13. Create concepts to mprove noncooperative target ID.
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GLOSSARY

A.ACE Aircraft Mertikg Comm Electromaaeue PuM
ABCCC kgibo "lBZetield Command and Coatzro4 Center
ACQ Acuquimtao Radar Tbre&
AEPWD Automaced &A-% Procsng & D aimiaUou System
AFM' At-MIS Mazd Dowujink Termia
AFEWC Air Force E~ec~tuc Wariare Center
AFZESI Air Fore E~eeconjc Wariare EraluJon Sujawr
AFSATCom AP Satellite CnmmuzucaLions
AFSC Air Force Systems Command
AFSC.X A? Satellite C-antoi Networic
Al Axufricial Inteiligence
,A.%GLAAM A4Tyancd Wedium Range Ar to ar mj~J,
ARM -Anti--Radizio ji~le
ARTS .44flylced Remot T ciang Statioa
ASARS Advanced Syntbcric Aperature R3-1ar System
ASOC -Air Support Orin Center
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ATA]LARS A-anced TWUC31 Aircrali Launch and Remcry System
ATARS kdvanced TactenU Air Revonnaunce SySteM
AWA3 Airborne Warnic .nd Control System

SKMEWS EBA1listC MiMde ELady Warning SyStem.S
BRAAT Base RecOvery Ater Attackr

C2 Command and Cincroi
C3 Command. Conc4.i and Commaunimazions

C3C%4 C3 CUneMe2 e
C~u Command. COnUV4. Comrnungu.csoas. and Lateffigence

CCPDSR Command Center Pracemng and DirmLay System Replacement
C1E4 Comnbtned Eftecu Mvunitiou

CEP Circle 1Err Probable
CSSR ~ Comnu2.zuce System Segannt Repacement

CTAPS ContUineCy T.AC Automated Pjanmig System

DON Defens Dwat Network
DEW Distant Early Wamg
DSCS Delena. Satellita Co>mmunicationa System
DA Data Syseems Nioden~uoa
DSZ4 Del em Switcled 14*twk
DSP Defense Suppr Pmr=a

EC Eecmb Come&L
ECITS EC Dltall EVrM m System

EALU Eleuamw Cmo sei
E~r- 9xrualy h Pqulw
EXFME30CUMMa InftLoru C2 System roC the Luirwalf a

ELUrr Escaml Insafeig

EDFP Eff actvv Radvai Power
EW 120c'oma Waifwat

TimR Vcgww~d T0011= Ifnited
FLT SAT 7/0 Fiae Satuilil Poo
Psoc PaireLuld Sall&to Opeulow CognplaM
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GLOSSARY

GACC Ground Astack Control Center
GC1 GroundA Cotitolled Intercept Threat

GDS5 Global Deczaocu Suppor System
GW1Y Guided Weapoti iEvaluation Facility
GWMN Ground Wave Emergency Network

EEARM HIo Speed Anti-Radiataon Mini Ic
13F ff~ Frequency

HP Eli Power bMiawave
HUID Heada-up Display
ErYPARS EHyperbolic Parabood Siuace

LAMS Integated Air Defae System
ICBM lniterwctinental BaJ1stic M~qile
IFAST tegration Facilty for Aloaics Systema Team
13TS tnwzLheater Imagery Tmusmimon System
INS Inertial Navigation System
LN'TEL LaTeAlgenCe
10C Lrutia Operational Capa ility
CPS Wnormatiou Prcesig System

IR Infrared
MP Improved Radar Proam

MST [R. Seach ad Track Sy tem
[US Inemtal Upper Stage

JRSC Jam Ressant Sowe Cominutuathow
JSU'S Joit Service Imagery Procemin System
JSTAS Joint Sunrejn. and Target Attack Radar System
J77P joa Tactic" ruici Pr~gAv

JTM5Joint Tactical Informaon Datnbutmo System

L4DAR Ta Detection and Pan
LANTIRN Low Altitude Mogt Targeting bE Navigiaon
LAPsi Launcher Avionics PwAkages

LGB L Guided Bomb
T11 Etow Level Lse Guied. Bomb

NMARV Mobde Armored Riccnaince/OPeraaonal Vehicle
MCP ~ Modular Control Dbit.

NODS Multfnnti Znamon Dt~buticin System
NMSTAR Militairy Stazgi Tacea and Relay
NOW4W fimlmear Wane
MOU Memarandrm of Uasadng
MRtT Ninave Pe Taminail
MTIWD Ilabon 710 hwedmD

NAS/3 NATO Alrbme Sazte/Gremnd Nibbile Force
NCTR Noti-Cooperatse T-grL R-eoUgnil
NPES Nuclear Planrung aad Execution System

ORACLE Ordnance Rapid Arm Clearance SytM=
O1R-B Oer-th ..Brtti Bekastir
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GLOSSARY

PMi Pr-Planned Poduct Improvement
PAM PWIOW ANS Module
Pr a Project Forcst a
PoC/Vi i rof Concept'Epeirmental Terbed
POMt Prograin Objectirve Memorandum
PRKMIN Preflight, Integation of Muitions and Elecaonic Systems

RAMSTAT Raeery Airfield Monitorng and Stammi System
RDMS3 Rapidly Depionsble Mobile SIC flT System

RDT&Z Rasesrth Development. Tes, and EvWaluation
RECCE RaMoonohm
RECS Rawnfigubale EC System
RED~CAP Rimb-Umq Electromagnetic Digitally Controlled Anatywe and Procssr
RMAA Red Mown Area Analysi

SACDIN SAC Diital Network
SCLS Survivable Communications Intecaumo System
SFW Sermor Fuzed Weaon
SIGChIT Skv~sk Entellgence
SMUD Standoff Mumitioua Disrupter System
SOr Spieca Oper2aon Forces
SRAM Short Range AZaack M~iane
2Ms Sti&a Rakicaablo Targets
STIOL Short Takeoff and Landing
STOVL Short Takeoff and Vertical Landing

T/R, Tramit and Reive
TACC Tacteica Air Concrol Center
TTAAS Tr Fality for Advanced Avxmocs Systems
11408 Troartoable Mobile Ground SUos
TPU-TAC Thi-sevice Tactical Ckmuncatioiin
TRIGS TR-i Gromad SUAtio

ULSA Efta.LoW Sidejobe Anten
UmDRaZ Undo Seiscaiu of Deens Rismach end Qmgming
liSTS U3W Sa~allte Tiorminal SYsteM

VC very High spud 1 IntgA" Orcui
VTOL Vertcal Takeoff and Landing

WIS Worldwide MIItauy Command Contral System (WWMCCS) Wnormalzlon System
WWABNCP-R Worldwide Airborna Com -a Pon Replacement
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WORKING GROUP B, PROGRAM COORDINATION

A. INTRODUCTION

1. Background

The Task Force for Improved Coordination of DoD Science and Technology

Programs was formed in order to develop a strategy and implementation plan for improving

the overall coordination of Science and Technology (S&T) Programs within the Department

of Defense. There is currently no forum that provides a coordinated, overall picture of

DoD technology efforts that supports a long-term coordinated military plan for the future

protection of our country.

There is a need for a strong, focused, and coordinated S&T program to support our

policy of reliance on superior technological capability in all aspects of our military forces.

In an era when budgets are declining and our major adversary is closing the technology

gap, it is of vital importance that our S&T resources be expended wisely. The objective of

the Task Force is to recommend ways in which the allocation of resources to S&T

programs can be made more effective.

All three military Services have investment strategies, including time-based

technology roadmaps, that plan specific technology endeavors within the context of

satisfying near- and far-term mission requirements. DoD scientists and engineers also have

a variety of coordinating groups through which they regularly meet and exchange technical

information. In addition, DUSD(R&AT) holds yearly S&T Reviews. These, however,

have not been completely effective in providing adequate high-level coordination across the

whole S&T program. In addition, significant portions of the S&T program are currently

outside the purview of DUSD(R&AT), e.g., those of SDI, DARPA, and DNA, and this

situation in itself significantly complicates effective coordination.
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2. Charter and Participants

The Core Group of the Task Force identified three major areas that need to be
addressed to improve coordination of the S&T program: long-range strategic planning,

coordination mechanisms, and advocacy for S&T programs. Working groups were
chartered to address these areas. This report documents the output from Working Group
B, the Program Coordination Group.

The Charter given to Working Group B by the Core Group included the following

objective.

To recommend ways in which technical coordination among S&T programs
can be improved and bureaucratic coordination can be streamlined.

The Charter also included the following four issues to be addressed at a minimum.

• What coordination mechanisms should be used at OSD and Service levels
(include documentation and evaluations of existing mechanisms)?

" How should bureaucracy be minimized in coordination efforts (e.g.,
paperwork and reporting mechanisms)?

" How should related S&T efforts be coordinated more effectively (e.g., by
means of electronic communication, computerized library)?

" Can effectiveness of "mid-level" coordination be improved? Should it?

A complete list of the members of Working Group B is given in Appendix A.

3. Activities

Working Group B met five times between February and June 1988. Discussion at

the first meeting of this group focused on the objective and issues assigned by the Core
Group. Each issue was delineated and refined, and at the second meeting the group
decided to reformulate the issues into three main categories. Subgroups were formed for

each category and tasked as follows:

* Subgroup I -- Outline of a High Level Coordination Process

* Subgroup 2-- Identification of Technology Areas for Coordination

• Subgroup 3 -- Evaluation of Existing and Future Coordination Mechanisms.

Each subgroup met and then presented their findings and recommendations to the
whole group who reviewed the findings against the original issues. The subgroups further
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refined their recommendations, which became the basis for the first draft of the Working

Group Report.

The third meeting focused on the further development of the recommendations to
present to the Core Group and the incorporation of implementation plans into the draft

report. A documented briefing of the findings and recommendations was prepared from

the results of this meeting and presented to the Core Group. From the briefings given by
the Working Group representatives, the Core Group developed a detailed overview

diagram of the proposed process [Figure ES-I in Volume I]. The fourth meeting of
Working Group B began with a discussion of the Core Group feedback on their briefing

and the overview diagram. Each subgroup was assigned a number of feedback issues to

address and to incorporate appropriate responses into the report. The final meeting was
spent on a detailed review of the Working Group recommendations and the finalization of

the report. The detailed results of the Group's deliberations are contained in the following

sections.

B. ISSUES AND FINDINGS

In discussing coordination issues the Working Group found it useful to distinguish

between "technical interchange" for the purposes of information exchange and
"programmatic coordination" for the purposes of identifying gaps and overlaps and

ensuring the total DoD S&T program is properly addressing the S&T guidance planning

goals. In this sense, it appears that technical interchange is already quite extensive and that
what is really required is more effective programmatic coordination across the Services and

the DoD agencies. The coordination mechanisms currently used for the S&T program are

listed in Appendices B, C, D, and E. Appendix B lists the directorates in the
DUSD(R&AT) office and the technology areas monitored by each of them. Appendix C

gives the coordination groups and panels organized by the Joint Directors of Laboratories

as well as their charter and structure. Appendix D gives technology areas where there are

formal tri-Service coordination agreements. These cover chemical/biological warfare and

medical S&T programs. Appendix E gives a partial list of tri-Service and inter-Agency

coordinating groups in alphabetical order. The primary function of many of these groups is

technical interchanges.

The Services already have evolved their individual S&T planning and investment

strategies into a process that involves Service mission needs, threat projections, and

technological developments for the near and long term. Each has developed program plans
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and technology roadmaps that are used by DUSD(R&AT). Although technologists at the

working level communicate extensively across Services through a multitude of existing

technical interchange groups, there is an absence of coordination of the total programmatic
information of the Services that can be promulgated to DUSD(R&AT) in a coherent and

effective manner. Instead, DUSD(R&AT) via staff specialist- currently obtains needed

information by holding S&T Reviews. This process does not readily convey a coherent

and efficient DoD-wide picture of S&T programs and their management.

1. Need for DoD-Wide S&T Coordination Mechanism

The execution of the S&T program under a strategic plan is seen by the group to

consist of (1) guidance which sets forth near- and far-term operational needs, (2) an
investment strategy which establishes technology goals to meet these needs, (3) technology

programming which lays out time-based technology roadmaps to meet these goals, and (4)

allocation of resources to carry out these technology roadmaps. This process is a dynamic

one; having established guidance and an investment strategy, the strategic planning function

is to solicit feedback from the programming and resource allocation processes in each

Service and Agency so as to identify any problems requiring remedial action. This

feedback requirement creates a need for the technology programming performed by each of

the Services and Agencies to be coordinated across the whole of DoD's S&T activities to

ensure that the "corporate" technology goals in the Investment Strategy are being addressed

comprehensively and in a timely manner.

a. Advocacy and Accountability

Such a comprehensive view of the S&T program by technology area, relatable to

operational needs, would greatly assist DUSD(R&AT) and DDR&E in advocating support

for the DoD S&T program to higher levels of DoD management and to Congress. In an era

of tighter budgets, such advocacy needs strengthening to defend the S&T program

investment in competition with the much larger investment demands of systems already in

development. Furthermore, the provision of a coordinated view of S&T programs by
technology area with time-based technology development roadmaps would provide a means

of tracking accountability at all levels by coupling programs and results to strategic

guidance.

The current system does not result in a DoD-wide strategic coordination of the S&T

program. There is need for a coordination mechanism with DoD-wide representation to
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coordinate technical projects and programs. If possible, this mechanism should be created

by modifying or expanding an existing mechanism or group or by combining several
mechanisms or groups to represent a comprehensive set of technology areas (clusters) in

the S&T program. The DUSD(R&AT) organization should be represented in each of the

coordinating groups and participate in the technical reviews.

b. Documentation Requirements

As stated above, data at the Service level exists and is available for supporting the

review process. The working group finds no problem with the current documentation

capabilities of the Services to provide S&T program data. There does appear to be a need

to control data and format growth.

2. Necd for Standard Technology Areas

In order to effect S&T programmatic coordination across DoD and communicate

this to higher management levels, a need exists to define a set of common technology areas

or clusters which are compatible with existing management practice. This is essential to

relate the programs in different Services and Agencies in order to:

* minimize bureaucratic problems

* facilitate review and communication throughout DoD

" define a common basis for investment strategy and long-range planning

* define the technologies for transition to notional systems

* provide the basis for structuring the programmatic coordinating mechanism

* provide the basis for DoD cooperative programs and assessments of high-
interest technology.

Lists of the technology areas used within the existing infrastructure have been

examined by the working group, and no entirely consistent set of technology areas between

the Services, OSD, and present coordinating bodies exists at present. A standard set of

technology areas is needed.

3. Need for a Streamlining of Current Tri-Service and Inter-Agency
Coordinating Groups

A large number of groups exist within and outside the DoD for the purpose of

exchanging scientific and technical information. A partial list of these groups is contained
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in Appendix E. Despite this vast collection of groups there is general agreement that

programmatic coordination needs improvement. Streamlining the information exchange

process could be an effective way to improve productivity.

4. Summary

The findings of Working Group B may be summarized as follows:

There is an abundance of technical interchange at the working levels, but there
is a lack of Science and Technology programmatic coordination at higher
levels.

" Significant portions of the S&T program are outside the current S&T review
process conducted by DUSD(R&AT) (e.g., those of SDI, DARPA, and DNA)
and this situation needs to be remedied.

* A programmatic coordination mechanism, including a coherent review process,
designed to focus information on the DoD-wide S&T programs, is needed to
make sure that resources are being allocated effectively.

" A common set of technology areas or clusters is needed to facilitate
coordination on a DoD-wide basis.

In order to address these findings and the other issues directed by the Core Group,
Working Group B set out to develop recommendations which would provide:

(1) a process or mechanism for programmatic coordination across DoD,

(2) a breakout of technology areas that could be used in the coordination process,
and

(3) an evaluation of the continued usefulness of existing tri-Service and inter-
agency coordinating groups if (1) were in place.

The following sections contain the recommendations and implementation plans developed

by the working group.

C. POLICY RECOMMENDATIONS

The Secretary of Defense should affirm that it is his plan to strengthen the S&T

program by instituting DoD-wide strategic planning for the S&T program. Part of that plan

requires programmatic coordination of S&T programs across all DoD Services and

agencies. It is recognized that elements of the S&T program do have effective tri-Service
program coordination today; however, to effect DoD-wide strategic planning for S&T
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programs such coordination is needed for all elements. The following actions are needed to

create a comprehensive programmatic coordination process:

1. DoD-Wide Coordination Mechanism

USD(A) should establish a DoD-wide S&T Coordination Group charged
with setting up Technology Coordinating Panels (TCPs) for each
technology area in the S&T Program and overseeing their operations. In the
process of creating these panels the S&T Coordination Group should utilize
existing organizational structures, for example, JDL committees and
ASBREM, as much as possible.

The Technology Coordinating Panels will be designed to:

0 establish accountability for performance based on resource investment

• prevent unwarranted duplication, sub-critical mass resourcing, and general

inefficiencies

0 identify technology development shortfalls relative to system needs and

technological surprise

& provide a forum to ensure S&T information flow between the OSD staff, the
Services, DoD agencies (e.g., DARPA) and Initiatives (CDI, BTI, SDI, etc.)
to achieve programmatic balance and integration

* ensure technical information exchange makes effective use of computerization
and electronic communication techniques.

This mechanism or process is not intended to be used for resource allocation. The Services

will still determine their final resource allocations through the existing budgeting system

based on feedback from the coordination process and intra-Service priorities.

2. Standard Technology Areas

USD(A) should direct the S&T Coordination Group to adopt the set of 17
Technology Coordinating Panels recommended below in the Action Plan.
These areas should be updated as necessary to be consistent with DoD
objectives as defined in the DoD-wide S&T Guidance.

The technology areas/clusters will provide the basis for:

0 facilitating review and communication throughout DoD

* defining the basis for investment strategy and long-range planning

* defining the technologies for transition to notional systems
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" structuring the coordinating mechanism

* assessing high-interest technology and DoD cooperative programs.

3. Streamlining of Coordinating Groups

USD(A) should charter the S&T Coordination Group, after establishing the
TCPs, to review other existing coordination groups by:

" establishing criteria for the existence of tri-Service and inter-agency
coordinating groups

" evaluating the need for existing groups according to the criteria

* recommending the retention of only those groups that meet the criteria.

D. IMPLEMENTATION PLAN

1. Outline of a Process for Improved Coordination

To effect an overall strategic planning process it is necessary to improve the
programmatic coordination of S&T programs across all DoD Services and Agencies. It is

recognized that some elements of the S&T program do have effective tri-Service

coordination today, but to provide evidence that the Investment Strategy is being carried out
it is necessary to extend this coordination across all DoD S&T elements. This requires
including other DoD Agencies in currently existing coordination mechanisn's and extending

the coordination to all S&T technology areas.

There are formal tri-Service agreements on coordination of S&T programs in the
medical area and in the chemical/biological area. There are also informal agreements

covering the personnel/training and civil engineering areas. For the rest of the S&T
programs there are a number of ad hoc coordination groups establishe' by the Joint

Directors of Laboratories. Some of these JDL groups have proved effective while others
have not; but they were never intended to carry out the formal coordination that is needed to

support a strategic planning process.

In addition to these high-level groups, there are a multitude of existing tri-Service
and inter-Agency coordination groups. The Task Force identified over 200 such activities

(see Section II, Working Group B Report, Appendix F). If a set of high-level TCPs are

established, then in the interests of efficiency these group activities should be reviewed to
see where redundancies exist.
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It appears that to strengthen the current coordination mechanisms the following

steps need to be taken:

(1) Establish a DoD-wide S&T Coordination Group charged with establishing
Technology Coordinating Panels (TCPs) for the whole S&T Program. In this
process existing coordination mechanisms that are effective should not be
replaced, but simply recognized as the official TCP for that area.

(2) Establish a common set of technology areas for the whole DoD S&T program.
Each of these areas should have a TCP.

(3) Streamline the coordination process by absorbing or replacing existing groups
that are not needed to support the work of the TCPs.

The programmatic coordination process that is envisaged is shown in Figure Il- 1.

Execution Information
I (Accomplishments) I

S&T Coordinating
• Group

OSD !
Science &

Technology t via
Assessment Status

Reports TCPs

pZ

IZ

Defense Agencies

Army

Air Force

Navy
+ Service Program

Strategic Formulation POM/Budget
Planning,' Development

I

DoD Program Formulation

Figure I1-1. Process for Coordination of Program Formulation
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2. The S&T Coordination Group

Working Group B recommends that the S&T Coordination Group consist of senior

rep-e-entatives from all DoD Services/Agencies involved in S&T Programs, including
GoD, DARPA, DNA, and SDIO. The chairmanship of this group will rotate biannually

among the Service and Agency members.

The S&T Coordination Group will have three primary responsibilities:

• Establishing the Technology Coordinating Panels (TCPs);

* Reviewing the reports issued by the TCPs and forwarding them to OSD; and

• Adjudicating disputes and ensuring efficient coordination of the TCPs.

The working group also recommends that the technology coordinating panels
(TCPs) include representatives from the Services and all other DoD agencies that conduct
S&T, such as DARPA, DNA, and SDIO. One technology coordinating panel should be
organized for each of the common technology areas proposed below (see Section D.2).
These panels should be charged with preparing formal status reports (outlined in Section 2
below) for their technology areas. In preparing these reports the TCPs will use existing
data bases and formats of the Services as used by them in their own planning processes. If
new formats are required, it will be the responsibility of each Technology Coordinating
Panel to do so under the guidance of the S&T Coordination Group.

The TCP panel members will be kept current with the status of the technology, why
specific programs are being pursued, and what user needs necessitate pursuit of the
technology. Specific technology roadmaps from the Services and other DoD agencies, by
common technology area, will be available to each technology coordinating panel for
review. Specific programs, technical objectives and approaches, resource allocation by
year, and where the technology flows and transitions occur will be included in these
roadmaps. With this information, the following issues can be addressed:

" unwarranted technology duplication

" the resources being allocated by technology area, by Service/organization, and
by year

" potential technology gaps

" identification of lead times for critical technologies for user needs.

Multi-year comprehensive roadmaps for the technology area will enhance visibility

of program changes, show technology slips/terminations due to budget reductions, and
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help to reduce year-to-year perturbations from changing priorities/management personnel.

These detailed technology roadmaps will form the basis for formal status reports which can

be used for investment analyses and advocacy to Congress. These status reports of the

panels can be reviewed to determine output vs. resource investment and the rationale for

not meeting planned technology transitions.

a. Members and Chair of Technology Coordinating Panels

Membership on the TCPs for each technology area should consist of senior R&D

managers in that area from each of the Services and the other DoD agencies that conduct

S&T programs, e.g., DARPA, DNA, SDIO. It is important that both DUSD (R&AT)

action officers and Service Secretariat staff are participating members of the TCPs.

Participation in the panels by DUSD(R&AT) action officers ensures that they obtain first-

hand knowledge of each technology area and satisfies the information dissemination

function of an S&T Review. The DUSD(R&AT) action officers also have the opportunity

to provide information during the TCP deliberations on coordination and review of the

technology programs.

The chairperson of each TCP should serve a full-time two-year term and the

position should rotate among the Services. To be effective, the duties and authority of the
TCP chairperson must not extend to directing programs and Service budget allocations, and

should be defined as follows:

* To serve as the spokesperson and single focal point for the technology area,
providing a ready access to information on that technology area

* To draw together and structure the top-level data to show that the technology
area plan is integrated and that no unwarranted duplication exists

* To show applications for the technology area by mission area

* To articulate why technological advances are being pursued (e.g., evolving
threats, Service needs)

* To articulate technology area plans and programs at an integrated level

* To facilitate actions to eliminate unwarranted duplication and assure critical
mass resourcing

• To call meetings to review the technology area.

If issues (duplication, gaps, etc.) result from the meetings and cannot be resolved

by the participants, these should be raised to the S&T Coordination Group for review and,

if still unresolved, forwarded for review by OSD.
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b. Output of the Technology Coordinating Panels

Each Technology Coordinating Panel will prepare an annual report on the status of

its technology area. This report will discuss the development of the technology, how it is

being coordinated, the significant milestones, and the shortfalls. It should contain the

following sections:

1. Accomplishments

A listing of the accomplishments (significant technological breakthroughs).

2. S& T.Strategy

A description of how the technology area fits into the DoD investment
strategy goals and objectives.

3. TechnoloU Roadma

A time-based discussion of how the technology objective will be developed
and an outline for feedback for accountability assessment.

4. Current Technology Progrm

A discussion of how the program is being developed and funded, showing
how the Service and DoD agency programs are being integrated into the
overall program, including future plans, and a revisit to the issues from
prior years for providing feedback for accountability.

5. Shortfalls

Identification and discussion of unfunded emerging technologies and

underfunded existing programs.

6. Issues

a. Issues Solved

b. Outstanding Issues

Identification of coordination elements in disagreement and large-scale
duplication

7. Competitive Technology Assessments

Discussion of the state of US technology (Industry, IRAD, etc.) in the area
covered by the panel, and the state of the allies'/adversaries' technology.

8. Sulmma
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c. Science and Technology Data Base

The information required for the review process to be undertaken by the TCPs was

discussed above. Hewever, to have effective technical coordination of the S&T Program,

S&T technical information must be available to the full DoD community in a timely manner.
This may require the creation of a data base similar to that utilized for large weapon system

development programs. The development of this type of system is beyond the scope of

this task force, but it is an important effort that should be undertaken. It is recommended

that any development of an S&T data base include the Defense Technical Information

Center and the Information Analysis Centers' participation.

3. Identification of Technology Areas for Coordination

The Working Group has identified a set of 17 technology areas that covers the

whole S&T program. In arriving at this list a compromise was sought among:

The existing technology area divisions in the Directorate of DUSD(R&AT) (see
Appendix B).

" The existing subcommittees of the Joint Directors of Laboratories (see
Appendix C).

" The existing technology areas defined by the Services and Agencies, to the
extent they were known by members of the Working Group.

The 17 technology areas are listed below. Some are Service unique, such as the

Ships and Submarines or Tank and Automotive areas; others have assigned lead Service

responsibility, such as Medical or Chemical and Biological Warfare Defense (Appendix D);

and, finally, the remaining areas are of interest to all three Services and therefore should be

areas of emphasis for coordination. In the list below some of the specific technologies

comprising the technology area are given for clarification, but they do not represent a

complete subset.

These 17 technology areas do not completely correspond to any existing technology

area structures. As noted above both the Medical area and the Chemical and Biological
Warfare Defense area are already covered by formal Joint Service Agreements (see

Appendix D). Also, existing JDL technology coordinating groups on C31, EW, Advanced

Materials, and Computers technology areas appear to correspond directly to the proposed

technology areas (see Appendix C). Any list of standard technology areas will have to be

reviewed periodically in conjunction with the goals and objectives of the DoD Guidance,

and areas will have to be added to or removed from the list as required. The working
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group recommends that the S&T Coordination Group use this list in establishing its TCPs,

modifying it only as necessary.

1. Chemical and Biological Warfare Defense

2. Environmental Science and Q'iality

" Atmospheric
" Terrestrial
* Space
" Oceanography
" Hazardous and Toxic Materials

3. Materials and Structures

• Structural Materials
" System Materials
• Non-Destructive Testing
" Joining/Fabrication

4. Personnel and Training

" Manpower and Personnel
* Education and Training
" Simulation and Training Devices
" Human Factors

5. Ships and Submarines

• Hulls
* Hydrodynamics
* Machining

6. Propulsion

" Air Breathing
" Rockets

7. Tank/Automotive

" Armor
" Power Plant

8. Aerodynamic Structures

9. Weapons and Munitions

* Conventional Munitions
* Directed Energy
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10. Life Sciences

• Life Support Systems

11. Civil Engineering

• Airfields/Pavements
• Quality Assurance

Facilities
12. Logistics

• Material Supply
• Distribution
• Control

13. Surveillance, Reconnaissance, and C31

• Communications
• Control and Command
• Navigation
• Intelligence
• Undersea
• Space
" Surface
• Air

14. Electronic Devices and Avionics

• Radio Frequency/Microwave/Millimeter Wave
" Avionics
" Control Components
• Electrical Materials

15. Computers and Software

0 Software
0 Artificial Intelligence
0 Robotics
0 Architecture

16. Electronic Warfare

17. Medical.

4. Evaluation of Existing and Future Coordinating Groups

The objective of evaluating coordinating groups already in existence (or those

which might be formed in the future) is to have the minimum number of coordinating

1
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groups required for providing information to each Technical Coordinating Panel for

preparation of the formal report described above. The proposed process is as follows.

1. Each Technology Coordinating Panel establishes the number of
technology sub-panels it requires to develop the information for its
formal report. This process should include an evaluation of the
existing coordinating groups on their capability to provide the
information required. This process may also identify new technology
sub-panels that may be required.

2. Each sub-panel in turn would evaluate the existing coordinating groups
to determine the minimum number required to provide its information
set. Again, the need may be identified for new coordinating groups or
for the alteration of existing groups.

3. Existing coordinating groups examined by the processes in 1 and 2
above would be subject to the "One-by-One" Evaluation Approach in
which the questions listed below are to be considered in evaluating each
group. Findings and recommendations to disestablish a coordinating
group would be forwarded to the agency or office that chartered that
particular group.

" Who established this coordinating mechanism?
" Why was it established? Its purpose?
* Is the purpose still valid?
* What is its output?
" Who receives its output?
• Does the output support the process defined by Subgroup 1?
* Is the output useful to those who receive it?
• Who is the proponent of the mechanism?
* Who is responsible for abolishing the mechanism?
• What would not happen if this mechanism would be abolished?

• Could it be combined with another mechanism?
* When was its existence last reviewed?

4. Standardization and specification coordinating groups are excluded
from this process, as are groups strictly devoted to technical
interchange.
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WORKING GROUP B LIST OF MEMBERS

Dr. Budd B. Adams Telephone: (601) 688-4720
Head, Exploratory Development Group Autovon: 485-4720
Naval Ocean Research and Development Activity
Code 113
NSTL, MS 39529-5004

Mr. James Burda Telephone: (904) 882-2205
Chief, Plans &Programs Div Autovon: 872-2205
Air Force Armament Laboratory
AFATIJXP
Eglin AFB FL 32542-5434

Dr. James Bynum Telephone: (202) 274-8637
Chief, Plans, Programs and Operations Autovon: 284-8637
US Army Research Institute for the Behavioral

and Social Sciences
5001 Eisenhower Avenue
Alexandria VA 22333-5600

Col. Harry G. Dangerfield Telephone: (301) 663-7443
Executive Assistant to the PEO for Health Autovon: 343-7443

Care Systems
Fort Detrick
Frederick MD 21701-5012

Dr. Genevieve Haddad Telephone: (301) 981-3342
Tech Director, Combat Support Autovon: 858-3342
DCS Technology and Plans
HQ AFSC/XTH
Andrews AFB MD 20334-5000

Mr. David R. LaRochelle Telephone: (617) 377-3606
Chief, Plans & Programs Branch Autovon: 478-3606
Technical Plans and Operations Office
Air Force Geophysics Laboratory
AFGL/XOP
Hanscom AFB MA 01731-5000

Dr. John MacCallum, R&AT Telephone: (202) 693-2978
Director, Electronic Systems Technology Autovon: 223-2978
The Pentagon, Room 3D359
Washington DC 20301-3080
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" Mr. William Noll, R&AT Telephone: (202) 694-0205
Staff Specialist, Laboratory Management Autovon: 224-0205
The Pentagon, Room 3D367
Washington DC 20301-3080

" Dr. Lawrence J. Puckett Telephone: (301) 278-6244
Associate Director Autovon: 298-6244
US Army Ballistic Research Laboratory
Aberdeen Proving Ground MD 21005-5G06

" Dr. Richard Schaffer Telephone: (217) 373-7202
Technical Director
Construction Engineering Research Laboratory
Champagne IL 61820

* Mr. Glenn Spalaing Telephone: (703) 696-4791
Director, Support Technology Directorate Autovon: 226-4791
Office of Naval Technology
800 N. Quincy Street
Arlington VA 22217-5000

* Dr. Richard C. Sorenson Telephone: (619) 553-7814
Associate Technical Director Autovon: 553-7814
Navy Personnel R&D Center
Building 329
San Diego CA 92152-6800

" Mr. George Taylor Telephone: (201) 724-4656
Associate for Technology & Engineering,AED Autovon: 880-4656
Armament Research, Development, and

Engineering Center
Picatinny Arsenal, Bldg 1, 3d Floor
Dover NJ 07801-5001

" Mr. Wilbert J. Uhl Telephone: (513) 255-5953
Chief, Air Force Wright Aeronuatical Autovon: 785-5953

Laboratory Plans Office
AFWALJXR
WPAFB OH 45433

" Dr. Arno K. Witt Telephone: (215) 441-1064
Technology Base Manager Autovon: 441-1064
Code 01B
Naval Air Development Center
Warminster PA 18974
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DUSD(R&AT) ORGANIZATION

The Office of the Deputy Under Secretary of Defense (R&AT) is organized into
directorates under the following 25 technology areas:

Research and Lab Management Office -- Ted Berlincourt. Director

Research

Engineering Technology Office-- Raymond F. Siewert. Director

Aeronautical Vehicle Technology

Aircraft Propulsion Technology

Land Mobility Technology
Ocean Vehicle Technology

Tactical Missiles Guidance and Control Technology

Propulsion Technology for Missiles and Space Vehicles

Torpedoes and Other Underseas Warfare Weaponry Technology

Guns
Bombs and Clusters

Landmines, Landmine Countermeasures and Barriers

Materials and Structures

Electronic Systems Technology Office -- John MacCallum. Director

Directed Energy Technology

Electronic Warfare

Search and Surveillance

Target Acquisition and Fire Control

Communications

Command and Control Technology
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Computers and Electronic Technology Office -- E. D. Maynard. Jr., Director

Electronic Devices

Computers and Software Technology

Environmental and Life Sciences Office -- Thomas R. Dashiell, Director

Chemical Warfare and Chemical Biological Defense Science and Technology

Environmental Sciences
Environmental Quality Research and Development

Training and Personnel Systems Technology

Medical and Life Sciences
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JOINT DIRECTORS OF LABORATORIES (JDL)

ORGANIZATION

LEAD SECRETARIAT: OPNAV OPR: CNR - RAdm J. R. Wilson, Jr.*226-4258
ESTABLISHED: 11 Dec 1973 OPNAV/SPAWAR-005 - Mr. Jerry L. Reed

*222-2766
CHARTERED: 11 Dec 1973 AFALC/CC - MG(SEL) J. K. Spiers

*785-6314
RECHARTERED: 31 Mar 1982 AFSC/XT - BG C. F. Stebbins

20 Jun 1984 *858-5416

MISSION: To identify and recommend for implementation those Joint endeavors which
will maximize the efficient utilization of technology-based resources and promote increased
inter-Service dependence.

MEMBERS:

AMC: BG M. R. O'Neill AMC/HQ LABCOM *290-1600
Mr. Allan Barrick AMC/HQ LABCOM *290-3557

Navy: Mr. Jerry L. Reed SPAWAR-005 *222-2766
Mr. Mike Marshall NSWC/D28 *249-7865

AFLC: MG(SEL) S. K. Spiers AFLC/CC *785-6314
LTC Clint Allison AFLC/MM *787-6202

AFSC: BG. C. F. Stebbins AFSC/XT *858-7174
LTC Chris Lind AFSC/XT *858-4215

CNR: RAdm J. R. Wilson, Jr. CNR *226-4258

Executive Secretary - CDR Mike Gahl CNR/1224 *226-4713

*AUTOVON

The JDL, one of the coordinating groups of the Joint Logistics Commanders,
consists of five principals: The AFSC Deputy Chief of Staff for Technology and Plans;
The Commander, Air Logistics Center, AFLC; The Director of Navy Laboratories; The
Chief of Naval Research; and the Deputy Chief of Staff for Technology Planning and
Material, U.S. Army Material Command. The purpose of the JDL is to optimize utilization
of the Technology Base and Laboratory Resources for promoting coordination actions
among the Services in S&T Program Planning, Review and Cross-Fertilization of Service
Funding, Expertise and Facilities.
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The JDL uses several types of subgroups staffed by senior personnel, usually at
Laboratory Technical Director or Chief Scientist level. Currently, there are eight
technology panels covering areas having applications for all Services. These panels are
tasked to develop tri-Service cooperative programs, foster joint use of technology base
resources, establish coordinating mechanisms and management structures, and address
unique issues. They report to the JDL semi-annually.

In addition, the JDL has Technical Initiatives Panels to address specific issues over
some specified time period and ad hoc groups to conduct tri-Service reviews of high
interest technology areas such as light armor, millimeter wave communications, and
welding/joining.
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DEPARTMENT OF THE ARMY DEPARTMENT OF THE NAVY
HEADOUARTERS UNITED STATES ARMY HEADQUARTERS NAVAL MATERIAL COMMAND

MEkTCIEL OEVELOPENT AND READINESS COMMAN0 WASHINGTON. 0C 20360

- 5Oil tISENHOWERAVE., ALEXANORIA, VA. 22333

DEPARTMENT CF THE AIR FORCE DEPARTMENT OF THE AIR FORCE
HEADOQUARTERS AIR FORCE LOGISTICS COMMAND HEADQUARTERS AIR FORCE SYSTEMS COMMAND

wRiGor-?ATTERSON AFS, OHIO 45433 ANDREWS AF, WASHINGTON, DC 20334

CRARTER FOR
JOINT DARCOI/NMC/AFLC/AFSC COMMANDERS
JOIT DIRECTORS OF LABORATORIES (JDL)

L. PURPOSE

The purpose of the Joint Directors of Laboratories (JDL) is to optimize
the efficient utilization of technology base and laboratory resources, which
will result im the highest return on invistments achievable through
co.perative actions in program planning, reviews and assessments, and cross-
.nrtilixation of in-house funding, expertise and facilities.

II. HISSION

L. Develop and guide technology programs of multi-service interest which
bave the highest potential payoffs and widespread utility. Take appropriate
o'ccio. and promote or recommend programmatic decisions or recommendations
Ibared on program planning which:

1. Identifies critical areas of technology.

2. Determines what gaps need to be filled.

3. identifies areas for de-emphasis, of marginal utility, or of
unwarrai tcd duplication.

4.. Recommends priorities and funding requirements.

5. Ex-.nes impact on facilities, personnel and equipment.

3. Determine practicality and desirability of establishing tri-service
'high technology centers or institutes to conduct basic and applied research in
specific technologies of common interest to all services.

1. Examine individual service facilities, equipment and capabilities.

2. 2-aine capabilities external to the services and the potential

fur coupling ".,th the services.

3. Recommend to the Joint Logistics Commanders the establishment of
'ri-service centers or institutes where desirable.
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C. Annually assess JDL activities and report recommendations to the
Joint Loristics Commanders.

ITr. .rMBERSUITP

A. Tie princinal members of the. JDL shall be the followLng (or their
desinnatcd rcpresentacves):

AFLC Director, Acquisition Logistics

AFC Deputy Chief of Staff for Science and Technology

DAP, C(O Assistant Deputy for Science and Technology

Nh.C Direcctor of Navy Laboratories
and
Deputy Chief of Naval Material (Technology)

!9. The principal members of the JDL will desfgnate their alternate
members and staff.

C. Chairmanship will rotate among the Services as determined by the JDL
principals.

ID. The Chairman will provide a full-time Executive Secretary to support
and assist the .TDT.

F. Subr.anels and subgroups of the JDL may be established as required.
These groups will normally include at least one member from each Service. Other
guvt.rnmcnc ,2Jgcncies may have representatives who will be considered invited
participants.

r'-!MLD Rl :e'T1 STEVEN A. WIITE
,eneral, USA Admiral, USN
Commander Chief of Naval Material
US ,.y zeriul Development Kaval Haterial Command

and Ieadinesz Command

.YAI*F. 1. MUL.IN S.1 ROBERT T. MARSII
Cneral, USAF General, USAF

Connnder Commander
AJr Force Logistics Command Air Force Systems Command

DATE: 20 JUNE 1984
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DEPARTMENT OF THE ARMY
OFFICE OF THE SECRETARY

WASHINGTON, D.C.

DEPARTMENT OF THE NAVY
OFFICE OF THE SECRETARY

WASHINGTON, D.C.

DEPARTMENT OF THE AIR FORCE
OFFICE OF THE SECRETARY

WASHINGTON, D.C.

JOINT SERVICE AGREEMENT

Subject: Joint Service Coordination of Chemical Warfare and
Chemical-Biological Defense Requirements, Research, Development,
and Acquisition

Reference: DOD Directive 5160.5, *Responsibilities for Research, Development,
Test and Evaluation (RDTE) on Chemical Weapons and Chemical Biological
Defense" dated 30 March 1976.

1.0 PURPOSE AND OBJECTIVE.

1.1 The purpose of this Agreement is to prescribe procedures for
coordinating the Services' chemical warfare and chemical-biological defense
(CW/CBD) requirements and research, development, and acquisition (RDA)
programs.

1.2 The objective of this Agreement is to assure that the Services
conduct coordinated CW/CBD RDA programs to meet, within the constraints of
resources available, the highest priority requirements of all the Services and
the goals of the Defense Guidance.

2.0 APPLICATION AND SCOPE.

2.1 This Agreement supersedes the Joint Service Agreement on CW/CBD
Research, Development, Test, and Evaluation (RDTE) dated 20 June 1977.

2.2 The provisions of this Agreement apply to the DOD components (as
defined in DODD 5160.5) responsible for establishing military requirements and
planning, programing, budgeting, funding, and executing CW/CBD RDA.

2.3 This Agreement establishes policies and provides an overview of
the Joint CW/CBD requirements and RDA program coordination process. Detailed
implementing procedures are at Annex A (Implementation Procedures) to this
Agreement. Procedures for transitioning from the 20 June 1977 Joint Service
Agreement on CW/CBD RDTE to this Agreement are at Annex B (Transition Plan).

2.4 This Agreement Includes chemical lethal and incapacitating
agents and their delivery systems; chemical-biological (C) decontamination;
CB detection, Identification and warning; Individual CD protective items and
clothing; CB collective protection; medical CB prophylaxis and treatment for
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CB casualties; CB training devices and Simulants; and the general CB threat
assessment. While not part of the CW/CBD program, this Agreement also
include" riot control agents and herbicides a,,' their delivery systems.

3.0 OVERVIEW.

3.1 The procedures prescribed in this Agreement establish a joint
coordination process which is to be integrated with each Service's planning,
programing, budgeting, and execution system (PPBES) process.

3.2 The joint process is first used to prepare and recommend to the
Services a DOD-wide master plan for CW/CBD RDA. The plan contains the CW/CBD
requirements Of all the Services, indicates which Services will participate in
and have agreed to assume lead roles for each requirement, and considers
fiscal and programing guidance. Once approved by the Services, the plan
provides a basis for each Service to determine what support to expect from
each of the other Services and to plan for addressing those requirements for
which the Service has agreed to assume the lead. Each Service then follows
its own PPBES process and procedures to address those requirements for which
the Service has the lead.

3.3 The joint process is next used to allow the other Services to
review each Service's progress. These reviews are performed prior to RDA
program execution and provide a means of identifying and attempting to resolve
interservice differences over how a Service intends to execute those
responsibilities it agreed to accept. Following the review and resolution of
interservice differences, each Service, using its own procedures, executes RDA
programs for which the Service has the lead.

4.0 DEFINITIONS.

4.1 Materiel developer lead Service: The Service which has agreed
to formulate and execute an RDA program addressing a specific requirement.

4.2 Requirement developer lead Service: The Service which has
agreed to formulate and obtain approval of the requirement document(s)
addressing a specific requirement and develop training programs needed to
support fielding.

4.3 Participating Service: A Service which has formally expressed
its intent to participate in a Joint RDA program to the other Services; for a
requirement being addressed by a 6.3B or 6.4 RDA program, has signed the
requirement document; and, where appropriate, has planned and programed for
testing and procurement of materiel.

5.0. POLICY.

5.1 The Military Departments herein agree to conduct their CW/CSD
programs so as to met their responsibilities set forth in DODD 5160.5 and
coordinate their CW/CBD military requirements, systems characteristics, and
RDA programs using the procedures prescribed in this Agreement and in Annex A
to this Agreement.

5.2 The Department of the Army (DA) will be the DOD Executive Agent
for the DOD CW/CDD RDA program. As the Executive Agent, the DA will take the
lead In coordinating the CW/CBD requirements and RDA programs of the Services.

II-D-2



5.3 Responsibilities for CV/BD RDA are as follows:

5.3.1. The DA, as DOD Executive Agent and lead Service, plans,
programs, budgets, funds, and executes CW/CBD research, exploratory
development, advanced development, and engineering development for Army
requirements, joint requirements Of the Army and one or more of the other
Services, and all chemical agents for military purposes.

5.3.2. Military Departments other than the DA plan, program, budget,
fund and execute CW/CBD research, exploratory development, advanced
development, and engineering development for Service unique requirements; when
designated as the materiel developer lead Service, for joint requirements
Involving themselves and one or more of the other Services other than the
Army; and as necessary to utilize a unique capability or when DA cannot
provide the required RDTE.

5.3.3. Each Military Department plans, programs, budgets, and funds
for all procurement of CW/CBD materiel to meet its own requirements. Except
as noted below, each Military Department executes all procurement of CW/CBD
materiel to meet unique Service requirements. In the case of procurement of
CWIC/D materiel to meet the joint requirements of two or more Services, the
materiel developer lead Service will normally execute the procurement program
for all interested Services. Designated items will be procured for the
Services by the Defense Logistics Agency.

5.4 To minimize duplication of Cd/CBD RDA capabilities, each Service
will make maximum use of the other Services' CW/CBD RDA capabilities. Each
Service will, when the required capability does not exist within the Service
and is available from another Service, request the other Service perform the
required RDA. Each Service will, in turn, be responsive to other Services'
requests for the conduct of CW/CBD RDA on their behalf. RDA performed by a
Service at the request of another Service will be funded by the requesting
Service. In the event the RDA is being performed at the request of two or
more Services, the DA, if it ia one of the requesting Services, will program,
budget, and fund the RDTE. Otherwise, the Service with the primary interest
in the requirement will program, budget, and fund the RUM.

5.5 A Joint Service Review Group (JSRG) will oversee the
coordination of the Services' C/CBD programs. The JSRG will review the entire
program on an as required basis and will make recommendations, as appropriate,
to the Military Departments.

- 5.6 Each Service will continue to be responsible for establishing
requirements for and determining the system characteristics of CW/CBD materiel
for Its use. Each Service will provide Its C/C2D requirements to the JSRG.

5.7 The J5RG will formulate and recommend to the Services, a Joint
CW/CBD RDA Plan which: identifies And reoomends priorities for the CW/CD
requirements of all the Services; recommends the requirement and materiel
developer lead Service(s) for each requirement; indicates which Services will
participate In and key milestones for each requirement; and considers fiscal
and programing guidance to insure that, within the constraints of resources
available, the highest priority C/CBD needs of all therServices are met.
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5.7.1 Once approved by the Services, the Joint CW/CBD RDA Plan will
be provided to each Service as a basis for the Services' planning, programing,
budgeting, and RDA program formulation.

5.7.2 A single Service will normally have the lead for each
requrement in order to facilitate maintaining accountability and unity of
effort.

5.8 OSD guidance on the implementation of this Agreement will be
provided through the Defense Guidance, Program Decision Memorandum, and
Program Budget Decision processes as each Service implements those portions of
the Joint C'/CBD RDA Plan for which it has accepted responsibility.
Information copies of the Joint CW/CBD RDA Plan will be provided OSD as
background for its reviews of the Services' programs.

5.9 On approval of the Joint CW/CBD RDA Plan by the Services, each
Service will, using its own procedures and within the constraints of resources
available:

5.9.1. Be responsive to other Services' requirements and priorities
for CW/CBD RDA as reflected in the Joint CW/CBD RDA Plan.

5.9.2. Conduct CW/CBD RDA programing and budgeting in accordance with
Service policies and regulations and the provisions of this Agreement. Each
Service will maintain direct coordination with the other Services and keep
them advised of program or budget reductions affecting joint requirements. If
differences exist over the application of program or budget reductions, a
special JSRG meeting may be called to recommend alternatives.

5.9.3. Formulate a planned RDA program addressing the C'/CBD
requirements for which it is the materiel developer lead Service. RDA
programs will be formulated so as to achieve the earliest possible fielding
commensurate with Joint CW/CBD RDA Plan priorities, technological risk, and
resources available.

5.9.4. Develop and obtain approval of requirement documents for each
CW/CBD requirement for which the Service is the requirement developer lead
Service. Requirement documents must be concurred in by all participating
Services.

5.9.5 Develop and obtain approval of training programs in support of
systems for which the Service is the requirement developer lead Service.

5.10 Prior to and during the execution of planned RDA programs, each
Service will participate In joint reviews of Its CW/CBD requirement documents
and training programs preparation, programing and budgeting, and RDA program
formulation efforts.

5.11 Following the resolution of interservice differences, each
Service will, within the constraints of resources available, execute an RDA
program addressing the CW/CBD requirements for which It is the materiel
developer lead Service. Each lead Service will ensure that other
participating Services are consulted on all major RDA program changes prior to
Implementation of the change.
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6.0 MITERSERVICE LIAISON.

Bach Service will provide a Service Headquarters single focal point Of
contact for the purpose of interservice coordination of all aspects of the
implementation of this Agreement to insure that proper consideration Is given
to Service requirements, priorities, doctrine, training, logistical support,
testing, programing, and budgeting.

7.0 IMPLEMENTATION AND REVISIONS.

7.1 This Agreement becomes effective upon signature of all of the
Department Assistant Secretaries (R&D).

7.2 This Agreement will be reviewed by the Army, Navy, and Air Force
and revised as required. The Annex to this Agreement will be reviewed by the
JSRG and revised as required.

J. R. Sculley
Assistant Secretary of the Army

(Research, Development and Acquisition)

Melvira ey
Assistant Secretary of the Navy

(Research, Engineering and Systems)

Thomoas? oper
Assistant Secretary of the Air Force
(Research, Development and Logistics)

Dated: 5 July 1984
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Department of Defense

DIRECTIVE
May 1, 1985

NUMBER 5160.5

USDR&E
SUBJECT: Responsibilities for Research, Development, and Acquisition of

Chemical Weapons and Chemical and Biological Defense

References: (a) DoD Directive 5160.5, "Responsibility for Research,
Development, Test and Evaluation (RDT&E) on Chemical
Weapons and Chemical and Biological Defense,"
March 30, 1976 (hereby canceled)

(b) DoD Directive 5000.1, "Major System Acquisitions,"
March 29, 1982

(c) DoD Directive 5000.3, "Test and Evaluation,"
December 26, 1979

(d) DoD Instruction 5000.2, "Major System Acquisition Pro-
cedures," March 8, 1983

(e) through (i), see enclosure 1

A. REISSUANCE AND PURPOSE

This Directive reissues reference (a) to reflect national policy decisions;
update budgeting, and programing and operational procedures; and assign
responsibilities for DoD research, development, and acquisition (RDA) of weapons
and chemical and biological defense.

B. APPLICABILITY AND SCOPE

1. This Directive applies to the Office of the Secretary of Defense, the
Military Departments, the Organization of the Joint Chiefs of Staff, the Unified
and Specified Comnands, and the Defense Agencies (hereafter referred to collec-
tively as "DoD Components"). The term "Military Service," as used herein, refers
to the Army, Navy, Air Force, and Marine Corps.

2. Its provisions encompass the directing, administering, and performing of
RDA on chemical weapons and chemical and biological defense (CW/CBD). The
management principles expressed in DoD Directives 5000.1 and 5000.3 and DoD
Instruction 5000.2 (reference (b), (c) and (d)) are to be applied to all pro-
grass addressed herein.

C. POLICY

It is the policy of the Department of Defense to conduct coordinated CY/CBD
programs to met, within the constraints of resources available, the highest
priority requirements of the Military Services. This coordination shall include
military requirements, system characteristics, and RDA programs of weapons and
chemical and biological defense.
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D. RESPONSIBILITIES

1. The Secretaries of the Military Departments shall:

a. Establish requirements and determine the military characteristics
of chemical deterrent items and chemical and biological defense items for their
Department's particular use.

b. To minimize duplication of CW/CBD RDA capabilities, make maximum
use of the other Military Departments' CW/CBD RDA capabilities, when required
capabilities do not exist within that Military Department and are available
from another Military Department. Military Departments will in turn, be
responsive to the other Military Departments' requests for the execution of
CW/CBD RDA on their behalf, in order to optimize DoD research, development,
test, and evaluation (RDT&E) capabilities.

c. Within the programing, budgeting, and funding procedures established
in the DoD 7110.1-M (reference (e)), be responsible for the preparation of RDTSE
program proposals, budget estimates, and funding requests other than the Depart-
ment of the Army for all RDT&E programs (6.1-6.4) for their own Department-unique
requirement or, when designated the RDT&E lead Military Service, the joint
requirements of the Military Department and one or more of the other Military
Services.

d. Be responsible for all procurement of CW/CBD materiel to meet its
own requirements.

2. The Department of the Army shall:

a. Be the DoD Executive Agent for the DoD CW/CBD RDA program. As the
Executive Agent, the Department of the Army shall take the lead in coordinating
the CW/CBD requirements and the RDA programs of the Military Services.

b. Within the programing, budgeting, and funding procedures established
in the DoD 7110.1-M (reference (e)), be responsible for the preparation of
RDT&E program proposals, budget estimates, and funding requests for all RDT&E
(6.1-6.4) for Army-unique requirements, the joint requirements of the Army and
one or more of the other Military Services, and for development of all chemical
agents for military purposes.

c. Operating as the DoD Executive Agent and in coordination with the
other Military Departments, prepare the annual report required by 50 U.S.C.
Section 1511 (reference (f)) on funds obligated in the chemical and birlogical
warfare program. The report shall include a separate section on the use of
human subjects for the testing of chemical or biological agents. The report
shall be provided to the Under Secretary of Defense (Research and Engineering)
by I December of each year.

. IORMATION REQUIREMENTS

The Fund Obligation for Chemical and Biological Warfare is assigned Reports
Control Symbol DD-DDR&E(A)1065 in accordance with reference (g).

H-D-8



5160.5May 1, 85

F. RELATIONSHIP WITE OTHER FEDERAL AGENCIES

Nothing contained herein is intended to modify the existing assignment of
responsibilities for the development and execution of national emergency plans
and programs as they pertain to defense against biological and chemical warfare,
as specified in Executive Orders 11490 and 1214L (reference (h) and (i)).

G. EFFECTIVE DATE AND !KLEMENTATION

This Directive is effective imediately. Forward tvo copies of Implementing
documents to the Under Secretary of Defense (Research and Engineering) within
120 days.

William H. Taft. IV

Enclosure - 1 Deputy Secretary of Defense

References
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5160.5 (Encl 1)
May 1. 85

REFERENCES, continued

(e) DoD 7110.1-H, "Budget Guidance Manual," authorized by DoD Instruction
7110.1, October 30, 1980

(f) Title 50, United States Code, Section 1511
(C) DoD Directive 5000.19, "Policies for the Management and Control of

Information Requirements," March 12, 1976
(h) Executive Order 11490, "Assigning Emergency Preparedness Functions to

Federal Departments and Agencies," October 30, 1969
(i) Executive Order 12148, "Federal Emergency Management," July 20, 1979
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MEDICAL

Armed Services Biomedical Research Evaluation and Management
Committee (ASBREM)

In recognition of the continuing need to facilitate management coordination,

improve information exchange, and accomplish biomedical RDT&E activities pertinent to

their missions, the Army, Navy, and Air Force agree to meet annually and more frequently,

as required, in joint session as members of an Armed Services Biomedical Research

Evaluation and Management (ASBREM) Committee. The Commander of the Army

Medical R&D Command (AMRDC), the Commander of the Air Force Aerospace Medical

Division (AMD), and the Special Assistant to the Surgeon General of the Navy for

Research and Development are the principals.

Four objectives serve to direct the activities of the committee. These are:

(a) To increase the cost effectiveness of resource utilization through effective use

of personnel, intelligence, facilities, equipment, supplies and services.

(b) To provide mechanisms to address organizational roles, conduct management
skills, and resolve Service organizational/functional alignment issues.

(c) To ensure program relevance and obviate duplication of Services' and other

agencies' programs through timely review of requirements and program

plans.

(d) To define Service issues which require resolution/coordination with other

Federal agencies.

Support of the ASBREM is organized accordingly:

(a) The followintg Joint Technology Coordinating Groups (JTCG) are

established for each of the major biomedical R&D thrust areas:
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" Military Dentistry

" Military Infectious Diseases

" Medical Biological Defense

" Combat Casualty Care

° Medical Chemical Defense

" Systems Biotechnology

• Ionizing Radiation Bioeffects.

The groups will be composed of biomedical research managers from the

respective Services and key laboratory personnel as appropriate. They are

charged with reviews and coordination keyed to the planning, programming,

and budgeting cycles of each Service, and recommending changes in program

directions or emphasis, new initiatives and other matters dealing with program

requirements and relevance.

(b) A joint Secretariat is established, composed of a personal representative of

each Service's ASBREM member. The Secretariat is to be responsible for the

conduct of committee and group meetings. It will maintain appropriate

records and organize the resources required to carry out the ASBREM

decisions.
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COORDINATING GROUPS



PARTIAL LIST OF TRI-SERVICE AND INTER-AGENCY

COORDINATING GROUPS

Ad Hoc Interagency Committee for Commercial Satellite Data Acquisition
Advisory Group on Electron Devices (Microwave Devices WG, Microelectronics WG,

Electro-Optics WG, Production WG)
Aeronautical Flight Technology Research Activities Coordinating Group
AF/NASA Interdependency Working Group on Space and Aeronautics
AGARD
Air Force Symposium on Interaction of Nonnuclear Weapons
Air Standardization Coordinating Committee
Annual Tri-Service Review for Atmospheric Transmission R&D
Annual Tri-Service Science and Technology Review
Armed Services Biomedical Research Evaluation and Management Committee (ASBREM)
Army Executive Service
Army Pavement and Railroad Maintenance Committee
Automatic Target Recognition Working Group, Tri-Service

Ballistic Missile and Space System Physical Vulnerability Panel (BMSSPVP)
Battlefield Laser Panel (Joint Logistics Commanders)

Chicken Little Program, Office Steeing Committee (Chicken Little)
Committee for Space Environmental Forecasting
Committee on Materials - Office of S&T Policy
Committee on Operational Environmental Satellites
Cooperative R&D on Space Projects (DARPA)
Countermine Coordination Meeting (CMCM)

DIA and Services Intelligence Data Handling
DMA and Services Mapping and Charting
DNA Test Plan Review Panel
DoD Arctic Symposium and Workshop on Arctic and Arctic-Related Environmental

Sciences
DoD Atmospheric Transmission Program
DoD Computer-Aided Logistics Support Steering Group
DoD Environmental Quality Topical Review
DoD Environmental Technical Exchange Conference Working Group Steering Committee

(DoD ETEC)
DoD Explosive Safety Board
DoD Human Factor Technology Advisory Group
DoD Human Factors Engineering Technical Advisory Group
DoD InfraRed Information and Analysis Center (and other ITACs)
DoD Manufacturing Technology Advisory Group
DoD Metal-Matrix Composite Steering Committee
DoD Missile Aerodynamics/Structures Technology Coordinating Committee
DoD Photovoltaic Enhancement Program (E&C Mission) (PREP)
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DoD Tri-Service and Industry Coating Removal Conference
DoD/NASA Integrated High Performance Turbine Engine Technologies Initiative

Environmental Sciences Tri-Service Briefings
Explosive Countermine Technology Colloquim

Federal Coordinating Council for Science, Engineering and Technology (with
subcommittees)

Federal Coordinator for Meteorological Services and Supporting Research
Federal Laboratory Consortium for Technology Transfer (FLC)
Fixed Installation Smoke System Evaluation (FISSE)

Human Factors Engineering Technical Advisory Group

Image Exploration Programs Coordinating Group
Insensitive Munitions Working Group
Installation and Restoration Technical Coordinating Committee (IRTCC)
Inter--Service Camouflage, Concealment, and Deception Obscuration Group (Army, Navy,

Air Force, and Marines) (Inter-Service CCDO Study)
Interagency Advanced Power Group (IAPG) (with subcommittees)
Interagency Committee for Extramural Mathematics
Interagency Group on Remote Sensing
Interagency Roofing Research Coordinating Group
Interagency Working Group on Neuroscience
Interservice Antenna Group

JDL, Technical Panel for Command and Control
JDL, Tri-Service Laser Radar Panel
JLC Joint Policy Group for Logistics R&D
Joint Army, Navy, NASA, Air Force Interagency Propulsion Committee (JANNAF)
Joint Army, Navy, NASA and Air Force Subcommittee on Environment and Safety
Joint Chemical Effects Data Research Guide (JCEDDAR)
Joint Committee on Tactical Shelters (JOCOTAS)
Joint Conventional Communication Program
Joint Directors of Laboratories (JDL) Technology Panel on Advanced Materials (TPAM)
Joint Development objective Guide (JDOG)
Joint Environmental Satellite Coordinating Group (JESCG)
Joint Integrated Avionics Working Group
Joint Logistics Commanders (JLC) Signal Processing Technology Panel
Joint Logistics Commanders (JLC) Systems Software Safety Panel
Joint Logistics Commanding Generals Munitions Militarization and Disposal Subgroup
Joint Logistics Over the Shore Technology Transfer Workshop
Joint Ordnance Commander's Group
Joint Service Coordination of Chemical Warfare and Chemical-Biological Defense

Requirements, Research, Development, and Acquisition
Joint Service Seeker Working Group
Joint Services Civil Engineering Research and Development Coordinating Group

(JSCERDCG)
Joint Services Electronics Program
Joint Technical Coordinating Group for Aircraft Survivability and Electronic Warfare
Joint Technical Coordinating Group for Munitions Effectiveness
Joint Technical Coordination Group for Munitions Effectiveness Smart Munitions Working

Group (ad hoc) (JTCG-ME/SMWG)
Joint Technical Coordinating Group for Munitions Effectiveness Smoke and Aerosol

Working Group (JTCG-ME/SAWG)
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Joint Technical Coordinating Group for Munitions Effectiveness Surface Targets
Vulnerability Panel

Joint Technical Group on Thermal Imaging Sensors
Joint Technology Coordinating Group on Space Based Radar
Joint Technology Coordinating Group for Simulation and Training Devices
Joint Technology Demonstrator Engine Program
JSCERDCG Subcommittee on Base Survivability (JSCERDCG-Base Survivability)
JSCERDCG Subcommittee on Energy (JSCERDCG-Energy)
JSCERDCG Subcommittee on Expert Systems (JSCERDCG-Expert Systems)
JSCERDCG Subcommittee on Facility Diagnostics (JSCERDCG-Facility Diagnostics)
JSCERDCG Subcommittee on Pavements (JSCERDCG-Pavements)
JSCERDCG Subcommittee on Physical Security (JSCERDCG-Physical Security)

Military Man-In-Space Program (Inter-Service)(MMIS)
Mobility Fuels Technical Action Coordinating Committee
Mobility Fuels Technical Action Coordinating Committee

NASA/AFSC Space Technology Interdependency Group
NASA/Air Force Space Technology Interdependency Working Group
NASP Joint Program Office
NASP Steering Group
National Materials Advisory Board
NATO AC243 Panel Group (1) Camouflage Radar Experiment (Tri-Service US

Participation)
NATO AC243 Working Group (D) (Tri-Service US Participation)
NATO Committee on Protective Construction
NATO International Aviation Fuel Standardization
Non-Strategic Nuclear Forces Security Survivability Safety (Program Advisory Group)

(NSNFS3 PAG)
Non-Strategic Nuclear Forces Security, Survivability Safety (Program Officers Group)

(NSNFS3 POG)
NSA and Services in Signal Intelligence and Computer Security
Nuclear Effects Survivability and Weapons Hardening Committee

Office of the Under Secretary of Defense for Research and Advanced Technology
(OUSD/R&AT), S&T Reviews, e.g.., Tri-Service Environmental Sciences Review

OSD (Force Management and Personnel) Working Groups
OSTP Committee on Materials
Pavement and Railroad Engineers Meeting
Protective Construction Seminars
Radiation Hardened Electronics Technology Coordinating Group
Radiation Hardened Electronics Technology Coordinating Group
Re,,earch Study Group, NATO AC-243, Panel IV
Research Study Group 8 (Tri-Service US Participation) (NATO AC-243. Panel III,

RSG.8)
Research Study Group 11 (NATO AC-243, Panel III, RSG. 11 I
Research Study Group 13, NATO AC-243

SEI JAC-Executive Group
SEI Joint Advisory Committee (JAC)
SEI Technical Review Committee
Shock and Vibration Symposium
SNOW Symposium
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STIG AF/NASA Technology Interdependency Group
Strategic Defense Initiative Organization/Innovative Science and Technology (SDIO/IST)
Tactical Missile Propellants
Tactical Weapon Guidance and Control Information Analysis Center (GACIAC)
The Four Power Air Senior National Representatives
The Technical Cooperation Program (TTCP) (with working groups)
Tri-Service Aeromedical Research Panel
Tri-Service Airborne Displays Working Group
Tri-Service Automatic Target Recognition Working Group
Tri-Service Combat Identification System Program
Tri-Service Commander's Conference
Tri-Service Committee on Composite Supportability
Tri-Service Committee on Kapton Wiring
Tn-Service Committee on Non-Destructive Inspection
Tri-Service Coordinating Committee for MIL-STD-8 10
Tri-Service Electromagnetic Radiation Panel
Tri-Service Fiber Optic Coordinating Group (with working groups)
Tri-Service GO Steering Committee Armed Services Vocational Aptitude Battery
Tri-Service Laser Bioeffects Working Group
Tri-Service Laser Hardened Materials and Structure Group
Tri-Service Manufacturing Technology Working Group
Tri-Service Paint Committee
Tri-Service Requirements Working Group (TSRWG)
Tri-Service Space Experiment
Tri-Service Working Group/IFF Countermeasures
Tri-Service Working Group/Physical Security
Tri-Service/Industry Infrared Working Group
Working Group on Satellite Meteorology
Working Party for Explosives
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DoD LABORATORIES BY MJOR FUNCTION*

TOTAL S&T
LABORATORY SERVICE RDTE (K$) PRGM (K$)

Naval Research Laboratory N 338,336 123,153
Vulnerability Assessment Laboratory A 0 0

AERONAUTICS/PROPULSION

Air Development Center N 194,726 49,167
Missile RDE Center A 174,685 93,772
Flight Dynamics Laboratory AF 130,113 8,081
Aero Propulsion Laboratory AF 123,347 63,920
Aviation Research & Technology Laboratory A 99,544 29,566
Astronautics Laboratory AF 44,724 38,930
Frank J. Seiler Research Laboratory AF 2,022 2,022
Navy Space Systems Activity (New) N 0 0

BIQ0NEDCAL

Walter Reed Army Institute of Research A 72,700 49,537
Medical Research Institute Chemical Defense A 39,386 29,881
Medical Research Institute of Infectious Diseases A 33,853 19,498
Armstrong Aeromedical Research Laboratory AF 32,138 25,177
Medical Bioengineering R&D Laboratory A 26,614 11,167
School of Aerospace Medicine AF 24,142 21,722
Medical Research Institute N 17,474 9,064
Letterman Army Institute of Research A 12,543 10,898
Aeromedical Research Laboratory A 6,527 6,483
Institute of Dental Research A 4,854 4,681
Medical Research Unit 3 N 4,289 1,659
Biodynamics Laboratory N 3,847 537
Institute of Surgical Research A 3,549 3,509
Aerospace Medical Research Laboratory N 3,461 1,516
Health Research Center N 3,177 870

Funding is based on 1984 RDT&E Report. Laboratory list is based on OUSD(A) Task Force
Documents. Reference: Department of Defense in-House RDT&E Activities, 30 October 1985.
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TOTAL S&T
LABORATORY SERVICE RDTE (K$) PRGM (K$)

BIOMEDICAL (Continued)

Biosciences Laboratory N 2,830 2,830
Medical Research Unit No. 2 N 2,739 1,253
Dental Research Institute N 1,065 229

CIVIL ENGINEERING

Ft. Belvoir R&D Center A 123,801 11,502
Engineer Topographic Laboratories A 50,909 15,530
Engineer Waterways Experiment Station A 37,407 11,600
Construction Engineering Research Laboratory A 25,123 20,037
Engineering and Services Center AF 19,271 4,398
Cold regions R&E Laboratory A 12,379 10,673

CHEMCAI.,/BIO

Chemical R&D Center A 126,116 54,762

ENVIRONMENTAL

Geophysics Laboratory AF 79,227 63,876
Atmospheric Sciences Laboratory A 29,725 10,251
Research Institute of Environmental Medicine A 6,024 5,429
Environmental Prediction Research Facility N 5,292 3,538

ELECTRONICS

Avionics Laboratory AF 335,682 85,381
Rome Air Development Center AF 259,466 111,087
Electronic Warfare Laboratory A 126,652 5,609
Communications and ADP Directorate A 124,260 21,852
Center for Night Vision A 98,461 28,275
Electronics Technology and Devices Lab A 76,536 24,054
Signals Warfare Directorate A 49,621 4,451
Electronic WF/Recon and Target Acq Dir A 23,352 2,009
Avionics R&D Activity A 20,679 8,819

HUMAN FACTORS

Human Resources Laboratory AF 54,501 31,066
Research Inst for Behavioral and Social Sci A 49,137 13,554
Personnel Research and Development Center N 18,453 5,680
Human Engineering Laboratory A 17,591 14,407

MATEIALS

Materials Laboratory AF 132,108 71,589
Materials Technology Laboratory A 36,362 17,918
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TOTAL S&T

,LBORATORY SERVICE R E (K$) PRGM (K$)

PERSONAL EUIPMENT

Natick R&D Center A 51,712 18,725
Clothing and Textile Research Facility N 3,116 1,599

SHIPS/SYSTEMS

Ocean Systems Center N 272,700 66,257
David W. Taylor Naval Ship R&D Center N 187,749 55,886
Underwater Systems Center N 175,799 25,833

TANK/AUTIMOTIVE
Tank/Auto Command R&D Center A 216,925 28,073

Surface Weapons Center N 331,206 87,669
Weapons Center N 280,809 39,465
Weapons Laboratory AF 255,999 48,089
Fire Support Armament Center A 107,790 37,178
Harry Diamond Laboratories A 80,496 29,876
Armament Laboratory AF 70,201 43,088
Ballistic Research Laboratory A 61,026 31,594
Coastal Systems Center N 59,351 10,586
Close Combat Armament Center A 44,850 23,075
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REPORT OF WORKING GROUP C

ADVOCACY OF THE S&T PROGRAM

A. THE ADVOCACY WORKING GROUP

The Advocacy Working Group (Working Group C) of the Task Force for

Improved Coordination of Science and Technology Programs is one of three working

groups formed at the direction of the Task Force's Core Group. Its charter from the Core

Group instructed the Working Group to develop recommendations "to improve the external

and internal [to DoD] understandings of the importance of an effective S&T program as a

necessary investment in future war fighting capabilities."

B. THE SCIENCE AND TECHNOLOGY PROGRAM

1. The Contribution of the Science and Technology Program to DoD

One of the cornerstones of U.S. military strategy is to maintain and advance the

qualitative superiority of its military capabilities so as to offset the numerical advantages

and growing technological sophistication enjoyed by the Soviet Union:

As part of the United States' deterrent strategy, it relies heavily on technological rather
than numerical superiority. Its strong technological position has always balanced sheer
Soviet numerical advantages and thereby added to deterrence...[However, the] Soviets are
clearly committed to dedicating the R&D resources necessary to improve their weaponry.
Indeed, the technological advantages in military capabilities now enjoyed by the West
have been threatened, if not eroded...If [the Soviets] seize the initiative and continue to
reduce the West's technological advantages, the United States and its allies will be forced
to expend even greater resources, or accept greater risks to collective security...It is
imperative, therefore, that the United States invest wisely to maintain its technological
advantages. 1

1 U.S. Department of Defense, Soviet Military Power: An Assessment of the Threat, 1988, p. 140.
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The technological gap between the U.S. and the Soviet Union is narrowing. If more is not

done to reverse this decline, the U.S. will have to reconsider its reliance on a strategy of

technological superiority.

Every military system currently in the inventory is the legacy of a successful science

and technology program investment made 10-20 years earlier. Examples of the positive
impact of science and technology include:

* U.S. fighter aircraft air superiority

" precision guided munitions (e.g., Maverick, TOW)

• air-to-air missiles (Sidewinder, Sparrow, AMRAAM)

" SLBM, silent submarine, and ASW capabilities

• look-down-shoot-down radars

* stealth capability

* large bypass turbine engines for transport service.

Current science and technology efforts will result in:

* highly autonomous robotic land vehicles

" improved surveillance and communication links through the use of ultra-low-
loss optical fibers

• dramatic improvements in the thrust-to-weight ratios and fuel consumption in
fighter and attack aircraft turbine engines

* hypersonic flight

" advanced space capabilities

" medical countermeasures to chemical and biological weapons

" blood substitutes and fluid volume expanders that are available far forward on
the battlefield

" a broad spectrum of vaccines against military disease hazards.

A formal listing of some of the critical technologies of the 1950s and 1960s that
provided for many of the capabilities of today's Navy is provided in Appendix B. A
similar listing for technologies of the 1970's current or future applications is also included

in Appendix B.

In addition to providing the U.S. with important technological advances and

breakthroughs, investments in science and technology also help us to avoid "technological
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surprises" brought on by the Soviet's own extensive research efforts. More generally,

defense investments in science and technology ensure that the military will have access to
the specific technologies it needs to help it fulfill its numerous mission requirements.
Because of these specialized requirements, DoD is unable to rely fully on commercial

technological developments (although many of these, particularly in microelectronics and
computers, are critical to the military).

2. What Is Science and Technology?

DoD's science and technology program includes:

" Research (budget category 6.1);

• Exploratory Development (6.2); and

* Advanced Technology Development (6.3A).

The science and technology program does not include efforts which are unique to a
particular system, specifically:

* Advanced Development (6.3B)

0 Full Scale Engineering Development (6.4).

The science and technology program can be characterized as consisting of the

development of experts and knowltdge, as opposed to hardware development efforts.
(The latter constitute the major tiorticns of the R&D budget.) The S&T program provides

the technological advances required to develop advanced, superior weaponry and other
military systems and capabilities. Science and technology research efforts are conducted

through in-house laboratories and research centers, through contracts with academia and
industry, and jointly with other federal agencies. Examples of activities undertaken in the

6.1 program include:

* High temperature superconductivity

0 Neural network computers

a Ultra-structured materials.

Examples of 6.2 programs include:

* Advanced navigation technologies

" Insensitive high explosives

" Advanced compressor and turbine component technology

• Optical processing.
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The 6.3A program includes important developments in:

* Advanced torpedo guidance systems

" Advanced intelligence fusion techniques

* Advanced technology demonstrator engines.

3. The Decline in Science and Technology Resources

The members of the Advocacy Working Group view with particular alarm the

steady erosion of resources devoted to science and technology by the Department of

Defense. This has been a major factor in the decreasing U.S. technological superiority. If

the decline in resources devoted to science and technology is not reversed, the impact on

the relative technological capabilities of U.S. weaponry and forces may be compromised so

much that we will need to rethink our basic strategy of using qualitatively superior weapons

to offset numerical disadvantages.

Although the importance of, and resource problems faced by, the S&T program

have been chronicled in numerous reports, the decline in resources devoted to the Science

and Technology portion of the R&D budget continues to be news to many policy makers.

(One problem is that the funding of SDI through the 6.3A budget has obscured the decline
in resources devoted to the remainder of the science and technology program.) Spending

on basic research (budget area 6.1), exploratory development (6.2), and advanced

development (6.3A)--exclusive of expenditures on the Strategic Defense Initiative--declined

from 2.3 percent of Total Obligational Authority (TOA) in fiscal year 1974 to 2.0 percent of

TOA in fiscal year 1988 (see column 12, Table 111-1). Of particular concern is the steady

downward trend in investment in 6.1 and 6.2 (see columns 9 and 10 of Table I11-1). These

areas of research and exploratory development are a primary source of new ways to utilize

technology for military purposes. These basic trends have been partially obscured by the

fact that DoD's RDT&E budget has increased dramatically over that same period.

There are numerous reasons for this decline in resources. To begin with, senior

Service and OSD officials, as well as members of Congress and their staffs, are in many

cases insufficiently aware of the science and technology program's accomplishments, and

the full extent of its significance as an investment in our future national security. Just as in

the private sector, science and technology must come to be viewed as a cost of doing

business, not a luxury that can only be afforded in good times. DoD's commitment to this
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Table I11-1. TOA, Science and Technology Program, 1968-1988

(Billions of 1988 Dollars)

(1) (2) (3) (4) (5) (6) (7) (8)

TOTAL
6.3A S&T 6.3A 6.3A TOTAL TOA

YEAR 6.1 6.2 w/o SDI w/o SDI SDI TOTAL S&T (Billions)

70 1,057 3,281 4,338 4,338 242
71 991 3,040 4,031 4,031 218
72 976 3,308 4,230 4,284 212
73 867 3,177 4,043 4,043 202
74 805 2,945 787 4,537 787 4,537 195
75 738 2,671 876 4,285 876 4,285 188
76 727 2,619 933 4,279 933 4,279 195
77 775 2,711 1,021 4,507 1,021 4,507 205
78 803 2,702 972 4,477 972 4,477 202
79 849 2,745 1,009 4,602 1,009 4,603 202
80 908 2,813 940 4,662 940 4,662 206
81 917 2,968 834 4,719 834 4,719 232
82 970 3,107 1,026 5,102 1,026 5,102 259
83 1,050 3,282 1,102 5,434 1,102 5,434 280
84 1,083 2,853 1,755 5,691 63 1,817 5,753 293
85 1,055 2,820 1,631 5,506 1,726 3,356 7,231 315
86 1,140 2,724 1,679 5,543 3,182 4,861 8,725 302
87 1,044 2,742 1,980 5,766 4,360 6,340 10,125 298
88 1,038 2,830 2,207 6,074 5,877 8,084 11,951 303

(9) (10) (11) (12) (13) (14) (15)

TOTAL
6.3A S&T 6.3A 6.3A TOTAL

6.1 6.2 w/o SDI w/o SDI SDI w/SDI S&T
as % as % as % as % as % as % as %

YEAR TOA TOA TOA TOA TOA TOA TOA

70 0.44 1.36 1.79 1.79
71 0.45 1.40 1.85 1.85
72 0.46 1.56 2.02 2.02
73 0.43 1.57 2.00 2.00
74 0.41 1.51 0.40 2.33 0.40 2.33
75 0.39 1.42 0.47 2.28 0.47 2.28
76 0.37 1.34 0.48 2.19 0.48 2.19
77 0.38 1.32 0.50 2.20 0.50 2.20
78 0.40 1.34 0.48 2.22 0.48 2.22
79 0.42 1.36 0.50 2.28 0.50 2.28
80 0.44 1.37 0.46 2.26 0.46 2.26
81 0.40 1.28 0.36 2.03 0.36 2.03
82 0.37 1.20 0.40 1.97 0.40 1.97
83 0.38 1.17 0.39 1.94 0.39 1.94
84 0.37 0.97 0.60 1.94 0.02 0.62 1.96
85 0.34 0.90 0.52 1.75 0.55 1.07 2.30
86 0.38 0.90 0.56 1.84 1.05 1.61 2.89
87 0.35 0.92 0.66 1.94 1.46 2.13 3.40
88 0.34 0.93 0.73 2.01 2.94 2.67 3.94
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"cost of doing business" is essential if the United States is to continue relying on a strategy

of technological superiority.

The problems associated with adequate funding of the S&T program were given

special attention by a recent Office of Technology Assessment report:

Funding for technology base programs is particularly vulnerable during times of tight
budgets. The rapid spend-out rates of technology base programs mean that cuts in R&D
go farther toward reducing deficits than similar size cuts in procurement programs. And
the lack of obvious, tangible outputs from R&D projects makes the value of individual
programs difficult to define. Technology base programs are particularly vulnerable to
"raiding" to support programs in procurement or the later stages of development. 2

In recent years the SDI program has been supported from 6.3A efforts. Thus,

although some SDI endeavors are important to non-SDI S&T efforts, when SDI
expenditures are included in other DoD science and technology activities, they provide a
misleading impression of budgetary growth in the broader base of science and technology

efforts (see Table 11I-1 above, columns 7 and 14).

4. The Role of DoD's Science and Technology Program

The role of the science and technology program is to ensure that all of DoD's

military capability needs are being met. DoD seeks to fulfill this role by maximizing the

return on its own S&T investments, and without the undue duplication of efforts being

supported elsewhere, including other government laboratories, industry, or universities.
There are a number of important reasons for DoD to make its own investments in science

and technology. They fall into four broad categories:

a. Essential, High-Risk Projects

Some technologies are recognized as having a high potential for military

applications, but are very high-risk projects nonetheless. In many cases it is necessary for
DoI) to t.tke~ the lead ina proming such S&T efforts because of the absence of inccntives

for o:hcr institutions to do so.

b. Unique Military Requirements

Some areas of science and technology research are required for unique military

applications. Examples include not only such areas as chemical warfare defense, anti-

2 U.S. Congress, Office of Technology Assessment, The Defense Technology Base: Introduction and
Overview, OTA-ISC-374, Washington D.C., March 1988.
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submarine warfare technology, directed energy weapons, and advanced fuzing techniques,

but the unique supportability requirements of many military systems, the unique requests

made of military civil engineering, and medical research for vaccines that would be in little

demand until U.S. forces were required to deploy to regions with rare diseases. If DoD

does not take the lead in developing comprehensive research programs in these and other

areas, they will be neglected no matter how important they may be.

c. Need to Understand, Push, and Exploit Emerging Technologies

DoD's objective is to field technologically superior military capabilities. This often

provides it with a different set of incentives than those faced by private industry. In

particular, it may prove very valuable to the military to invest in a promising technology at a

time when private industry believes that same technology is too far away from a

commercial payoff to warrant a significant level of investment. Because of the time

urgency of its rquii'ements, it often benefits DoD to invest resources to push the

development of new and potentially important technologies more rapidly. Finally,

investments in S&T have the added benefit of guaranteeing that a highly trained cadre of

experts is available to ensure that DoD acquires cost effective military systems.

d. Need to Demonstrate the Military Applications of Specific
Technologies

There are many cases in which a technology or technological advancement appears

to have important military utility, but that military utility has yet to be demonstrated. How

useful will a new technology be, in what ways will it be useful, and how can its military

utility be improved? Determining the true value of new technologies, and directing research

and development efforts in the most efficient directions, are thus important roles played by

the DoD science and technology prcgram.

C. FINDINGS ANT) RECO)MMENI)ATIONS

1 . Treat S&T as a Corporate Investment

a. Finding

The narrowing of the technological gap between the United States and the Soviet

Union has potentially far-reaching implications for the US military posture. Reversing this

trend must be seen as one of the main priorities of the Department of Defense in the years

ahead. DoD's science and technology community can continue to provide the advances
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required for technologically superior war-fighting capabilities only if it is provided

sufficient support from the higher management levels in DoD and in Congress. The long

term value of investments in Science and Technology R&D must not be eroded by budget

decisions in favor of more immediate short-term requirements. The relatively small amount

of resources devoted to Science and Technology programs--less than 2 percent of the entire

DoD budget--should be treated as a necessary cost of retaining superior war-fighting

capabilities over the long term. S&T program costs must be viewed as an essential

corporate investment.

b. Recommendation

DoD should arrest the erosion of the current S&T program and establish and
enforce rational goals for future growth. These goals should be established as
a percentage of TOA, and not be subjected to trade-offs with other parts of the
budget.

Implementation:

* OSD will establish an end-of-FYDP goal, based on a coordinated DoD
Investment Strategy, require annual growth to achieve this goal, and protect the
S&T programs against disproportionate cuts during budget exercises. This can
only be accomplished by the issuance of a directive signed by the Secretary of
Defense.

* Pending issuance of this directive, the SecDef should ensure that the FY-90
S&T budget (exclusive of SDI) experiences positive real growth.

2. Improve High Level Management Support for S&T

a. Findings

Part of the advocacy problem that the S&T program faces is directly attributable to
its small relative size, which, from a financial viewpoint, tends to make it a second order

consideration. To offset this tendency, the fact that the S&T program is the cornerstone of
future US technological superiority in its war-fighting capabilities needs to be constantly

communicated to the senior decision makers in DoD. They in turn must become explicit

and pro-active advocates of S&T program investments.

In order to support the senior decision makers' advocacy of the S&T program, they

must be kept better informed of its objectives, accomplishments, and contributions. No

one can be expected to support a program on faith alone. An additional benefit of
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providing such improved communication will be an increased emphasis on management

and productivity improvements. The increased visibility will make S&T program managers

more accountable for meeting the program objectives that have been set.

b. Recommendations

(1) Improve High Level Advocacy to Deliver Message

• The Secretary of Defense and other senior DoD decision makers should be
explicit and pro-active in advocating the S&T program.

Implementation:

* USD(A) should personally provide highly visible advocacy for the S&T
program.

* Support of the S&T program should be articulated in all OSD, Service, and
Agency posture statements.

• CINC and other user support must be cultivated by Service S&T program
sponsors.

• USD(A) should direct that an annual review of the S&T program be given to
the Defense Acquisition Board (DAB) by the chairman of the S&T Committee
of the DAB.

(2) Improve Communication of Science and Technology Program
Successes

Science and technology program accomplishments and contributions should
regularly be brought to the attention of senior OSD and Service decision
makers, the CINCs, and Congress.

Implementation:

* Annual update by the chairman of the DAB S&T Committee to the DAB of
S&T achievements relative to the S&T Investment Strategy, including the
transitioning of technology to system application.

• Unclassified DoD annual science and technology program report.

" Publicize significant S&T results.

• Encourage lab visits by Congressmen, DSB members, senior OSD and Service
decision makers, etc.
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(3) Improve Image of S&T Program Management

* Improvements in S&T Program management and other actions taken to
increase productivity should be regularly brought to the attention of senior DoD
and Congressional decision makers.

Impementation:

* SecDef should be periodically advised on S&T management issues.

" Annual update to the DAB of S&T management improvements and ongoing
actions by R&AT with Service support.

* Publicize significant S&T management achievements, and include in an
unclassified DoD annual S&T program report.
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