
11 April 2001

MILITARY OPERATIONS
RESEARCH SOCIETY

Joint Analysis: QDR 2001 and Beyond
Mini-Symposium

1-3 February 2000

Co-Chairs
Michael Leonard

James Bexfield, FS

UNCLASSIFIED
Approved for Public Release

101 South Whiting Street * Suite 202 * Alexandria Virginia 22304-3416
(703)751-7290 + FAX: (703)751-8171 * email: morsoffice@aol.com

URL: http://www.mors.org

20020610 009



DISCLAIMER

This Military Operations Research Society proceeding report summarizes the findings of a
Mini-Symposium conducted over three days by experts, users and participants interested in
Joint Analysis: QDR 2001 and Beyond. It is not intended to be a comprehensive treatise on
the subject. It reflects the major concerns, insights, thoughts and directions of the participants
at the time of the mini-symposium.

CAVEATS

"* The Military Operations Research Society does not make nor advocate official policy.

"• Matters discussed or statements made during the Mini-Symposium were the sole
responsibility of the participants involved.

"* The Society retains all rights regarding final decisions on the content of this mini-
symposium proceeding.
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The Military Operations Research Society (MORS)

The purpose of the Military Operations Research Society (MORS) is to enhance the
quality and effectiveness of classified and unclassified military operations research. To
accomplish this purpose, the Society provides media for professional exchange and peer
criticism among students, theoreticians, practitioners and users of military operations
research. These media consist primarily of the traditional annual MORS Symposia
(classified), their published abstracts or proceedings, special mini-symposia, workshops,
colloquia and special purpose monographs and other publications. MORS publishes two
quarterly periodicals, PHALANX and Military Operations Research. PHALANX is the
MORS bulletin and Military Operations Research is a refereed journal. The forum
provided by these media is intended to display the state of the art, to encourage consistent
professional quality, to stimulate communication and interaction between practitioners
and users, and to foster the interest and development of students of operations research.
The Military Operations Research Society does not make nor advocate official policy,
nor does it attempt to influence the formulation of policy. Matters discussed or
statements made during the course of its symposia or printed in its publications represent
the positions of the individual participants and authors and not of the Society.

The Military Operations Research Society is operated by a Board of Directors consisting
of 30 members, 28 of whom are elected by vote of the Board to serve a term of four
years. The persons nominated for this election are normally individuals who have
attained recognition and prominence in the field of military operations research and who
have demonstrated an active interest in its programs and activities. The remaining two
members of the Board of Directors are the Immediate Past President who serves by right
and the Executive Vice President who serves as a consequence of his position. A limited
number of Advisory Directors are appointed from time to time, usually for a one-year
term, to perform some particular function.

MORS is Sponsored by:
* The Deputy Under Secretary of the Army (Operations Research)
* The Director, Assessment Division, Office of the Chief of Naval Operations
* The Director of Command and Control, Deputy Chief of Staff, Air and Space

Operations, HQ US Air Force
* The Commanding General, Marine Corps Combat Development Command
* The Director of Force Structure, Resources and Assessment, The Joint Staff
* The Director Program Analysis and Evaluation, Office Secretary of Defense
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Preface

On 1-3 February 2000, MORS Sponsored a Mini-Symposium titled, Joint Analyses:
QDR 2001 and Beyond at the Booz-Allen Hamilton facilities in Fairfax, Virginia. The
purpose of the Mini-Symposium was to (1) examine DoD assessment capabilities for
performing QDR 2001, (2) provide a non-confrontational environment in which OSD, the
Joint Staff, Defense Agencies, Unified Commands, and the Services could discuss
analytical plans and preparations for QDR 2001, (3) provide ideas and analytical status to
OSD/JCS decision makers that are planning and structuring QDR 2001, and (4) identify
other activities that could help joint analysis in the 21st century.

This report contains four parts. Part I is the Executive Summary which includes the
PHALANX article summarizing the result of the Mini-Symposium and the briefing given
in June at the annual MORS Symposium. Part II is the report from the Synthesis Group.
Part III contains the slides used by the speakers in the Plenary Sessions if they were
available and approved for public release. Finally, Part IV contains the reports from the
working groups/subgroups. There are four Appendices: (A) The Terms of Reference,
(B) List of Attendees, (C) Biographies of the Plenary Speakers, and (D) Acronym List.

This meeting would not have been possible without the excellent support of the MORS
staff: Dick Wiles (Executive Vice President), Natalie Addison (Vice President for
Administration), Cynthia Kee LaFreniere (Assistant Administrator), Corrina Ross-
Witkowski (Communications Manager) and Jarvey Nelson (Communications Assistant).
In addition, MORS gives a special thanks to Booz-Allen and Hamilton for the use of their
Conference Center and the excellent support provided by Bob Statz and Mark Levy who
coordinated the assistance of several others.

Mr. James N. Bexfield, FS
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Executive Summary

Introduction

The Joint Analysis: QDR 2001 and Beyond special meeting was held 1-3 February 2000 in the

conference facilities at Booz, Allen & Hamilton in McLean, Virginia. Mike Leonard chaired,

with Jim Bexfield, FS, serving as co-chair. The meeting was the first formal activity by the

MORS community in support of the second Quadrennial Defense Review (QDR), which will

occur in 2001. This QDR will include a comprehensive examination of the defense strategy,

force structure, force modernization plans and infrastructure and budget plans with a view into

the 2 1 St century.

This mini-symposium resulted from a recommendation made at the 7-9 April 1998 MORS

special meeting titled QDR Analysis: Lessons Learned and Future Directions. The specific

suggestion was that MORS provide another opportunity prior to the next QDR during which the

Office of the Secretary of Defense (OSD), the Joint Chiefs of Staff (JCS) and the Services could

provide updates on their preparations and plans. The associated working groups would be tasked

to identify potential deficiencies and suggest remedies that could be implemented before the

beginning of the legislated QDR activities in 2001.

Purpose

The purpose of the meeting was to help the Department of Defense (DoD) prepare for the 2001

QDR and other maj or joint analytic activities in the 21st century. More specifically, the event

provided a non-confrontational environment in which OSD, the Joint Staff, Defense agencies,

Unified Commands and the Services could discuss analytical plans and preparations for QDR
2001. The end products were ideas and an assessment of the analytical capabilities that

OSD/JCS can use in planning for and structuring QDR 2001 and other activities related to joint
analysis. Focus areas included analytical tools, data collection and analyst/decision maker

interactions.

Structure

The first day consisted of plenary sessions. On the second and third days, each participant was

assigned to one of nine groups, with each group focusing on a particular analysis area.

The first morning was devoted to the current plans and perspectives of the OSD and Congress.

Threat and environmental issues were addressed by providing the results of the first phase effort



of the US Commission on National Security in the 21" Century (USCNS-21, often called the

Hart-Rudman Commission). Speakers included:

"* Congress: Mr. Chris Jehn, CBO

"* Environment: ADM Harry Train, Ret., USCNS-21

"* Policy: Mr. Andy Hoehn, OSD/S&TR

"* Analysis, J-8 perspective: Mr. Vince Roske, JCS/J-8

"* Analysis, PA&E perspective: Mr. Jim Johnson, OSD/PA&E.

Dr. David Chu of RAND, the panel chair, then invited the speakers to join him in a discussion.

Immediately after lunch Ms. Michele Flournoy presented her view of the process and analytical

challenges posed by QDR 2001. This was followed by presentations by the Services on their

perspectives, culminating in a Service panel chaired by General Larry Welch, USAF, Ret., IDA.

The Service presenters were:

"* Navy: Mr. Bruce Powers

"* Marines: LtGen John Rhodes

"* Air Force: LtGen William Begert

* Army: MG Robert St. Onge

LTC Charles Bruce, JCS/J-8, gave the final presentation on day one describing the Dynamic

Commitment (DC) process and the plans for using it to support QDR 2001.

Five additional feature presentations occurred during days two and three. The second day's

Plenary Session consisted of a Joint Warfare System (JWARS) update by Dr. Jim Metzger, an

overview of the Joint Data Support (JDS) activity by Ms. Elaine Simmons, and an overview of a

recent attempt to do collaborative analysis in the Capabilities-Based Munitions Review (CBMR)

by Lt Col Kirk Yost, JCS/J-8. The third day's Plenary Session included presentations by two

senior Defense Advanced Research Projects Agency (DARPA) officials: an overview of the

Tactical Technology Program by Dr. David Whelan and an overview of the Special Projects

Program by Dr. Amy Alving.

The remainder of the second and third days consisted of working group and subgroup meetings

organized around the Shape, Respond and Prepare components of the National Security Strategy
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(NSS). The chairs and co-chairs of these groups (with affiliation at the time of the meeting)

were:

Integration Working Group

Dr. Robin Buckelew, Center for Land Warfare (Chair)

Dr. Paul Davis, RAND (Co-Chair)

Shape Working Group

Dr. David Perrin, CNA (Chair)

Dr. George Akst, MCCDC (Co-Chair)
Engagement/Overseas Presence Subgroup

Mr. Dean Free, N81 (Chair)
LCDR John Ruck, N81 (Co-Chair)

Small Scale Contingencies And OOTW Subgroup

COL Forrest Crain, DMSO (Chair)

Mr. Dean Hartley, ORNL (Co-Chair)

Respond Working Group

COL Bob Clemence, JSC/J-8 (Chair)
Combat Operations Subgroup

COL Andy Loerch, CAA (Chair)

Col Rich Handley, AFSAA (Co-Chair)
Information Operations Subgroup

Mr. Steve Myers, JHU/APL (Chair)
Dr. Bill Kemple, NPS (Co-Chair)

Asymmetric Challenges Subgroup
LTC Jerry Glasow, DUSA(OR) (Chair)

LTC Bruce Bowman, J-8 (Co-Chair)

Readiness Subgroup

Dr. Laura Junor (CNA) (Chair)
Ms. Teresa Coady, OSD/RP&A (Co-Chair)

Prepare Working Group
Dr. Jackie Henningsen, FS, AF/XOC (Chair)

Mr. Vern Bettencourt, FS, HQDA, DCS OPS (Co-Chair)

Force Modernization Subgroup
Mr. Eric Coulter, OSD/PA&E (Chair)

Dr. George Koleszar, IDA (Co-Chair

Infrastructure Subgroup

Dr. Sam Kleinman, CNA (Chair)

Dr. Frank Camm, RAND (Co-Chair)
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Synthesis Group

Dr. Stu Starr, FS, MITRE (Chair)

Plenary Session Results

Most speakers provided background on their organization's preparations for QDR 2001, to

include what has changed over the past few years, how analysis can help, and the key challenges

facing joint analysis. General comments included:

Changing Environment

Homeland Defense. Most speakers expect the DoD to increase its emphasis on home defense.

They also expressed concern about asymmetric threats to include catastrophic terrorism.

Overseas Bases. Because the speakers expected decreasing access to overseas bases, they

projected an increasing importance to air and sealift and forward positioned naval forces.

Information Availability. Access to information will be critical in the resolution of conflicts.

Analysis Needs

Start Now. Several speakers stressed the need to identify analysis and data needs early and to

begin to conduct necessary supporting studies now.

Risk Measurement. The preferred force structure should minimize "risk" over a wide range of

scenarios (MTWs, SSCs, etc.).

Collaborative Approach. Several speakers urged the DoD to design an integrated and open

approach that involves OSD, JCS and the Services.

Better Analytical Tools. Among other things, the speakers emphasized the need for better

methods to analyze the impact of OPTEMPO as well as to perform "effects based" analysis to

include measuring the value of strategic interdiction and C4ISR.

Broad-Based. Some suggested the need for other federal organizations to be included in QDR

2001 (e.g. FEMA, Department of Energy, State Department).

Allied Contributions. The appropriate amount of allied/coalition contributions should be

included in the analyses.

Expectations

QDR Emphasis. Most speakers expect the QDR to be strategy based but resource constrained.

4



Force Transformation. Many speakers felt that their organizations and the environment are more

receptive to transforming the force than they have been in the past. All of the Services are

engaged in some form of force transformation.

Modernization Bow Wave. There was a sense that one major focus of the QDR should be on

how to fund the modernization bow wave.

Analytical Challenges

Decision Support Tools. Several speakers suggested that the DoD make better use of decision

support tools to track the progress of the QDR; to include, the implementation of new policies.

These tools can also facilitate integration and final decision making.

Analytic Game Plan. Michele Flournoy challenged the DoD to develop an analytic game plan

that will be compelling to the next Administration. Figure 1 contains an example.

Foc trcues-Ec Key Issues Tools/databases

Defined for Three Levels _________

(Low, Med., High) Scenarios

A. Emphasis on Modernization
B. Emphasis on Analysis of A. 2SMS with WMD

Responsiveness Capabilities

C. Emphasis on Fighting 2 Scenario C. Terrorism
MTWs D. Near Peer Competitor

D. Emphasis on Homeland
Defense

N ote s:

1. Develop tooIsissues

Insights to Help Measures of Merit map

Shape the Force - Policy effectiveness 2. Identity areas where

Transformation - Force effectiveness analysis may not beof

Debate - Functional performance much help
- System performance 3. Invdve decision

- Estimate of risk makers early

Figure 1. Elements of QDR Analysis Plan

Working Group Findings

Each Working Group/Subgroup (WG/SG) and the Synthesis Group produced a briefing that

summarized their findings. These individual briefings, along with most of the plenary briefings,

will be contained in the Mini-Symposium Proceedings available through the MORS office and/or

on its web site (http://www.mors.org). This section integrates the individual working group

reports into general findings for the workshop report.
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General Recommendations. Some of the working group recommendations paralleled those of

the plenary sessions. Some of the more important items were:

"* Use an open transparent process that could use classified and unclassified Web sites to

share information.

"* Prepare an analytic game plan.

"• Develop better methods for measuring risk.

"* Use decision support packages to:

- Provide feedback loops to help analysis influence change.

- Share results of supporting QDR studies and deliberations by summarizing them on a

web page.

In addition, the working groups encouraged:

"* Establishing a process that will help build a strong analyst/decision maker relationship,

one where the analyst would better understand the issues and decision makers would

know better what to expect from analysis.

"* Early OSD/JCS guidance with regard to scenarios/timeframe and issues/decision space.

"* Specifying a standard measures of merit set for use in the QDR.

"* Establishing a process to facilitate the consistency of QDR decisions with the JV 2015

visions.

Ongoing Activities. The full list of activities is contained in the final report for each WG/SG.

Some of the larger activities include: JV 2015, Dynamic Commitment (DC), the Joint Strategy

Review (JSR), Bosnia/Kosovo lessons learned, readiness monitoring, several on-going analyses

of alternatives and base closure and competition/outsourcing studies.

Analytical Challenges. Each WG/SG presented a list of analytical challenges they felt needed to

be addressed in future joint analysis and, if possible, during QDR 2001. Some of the more

general challenges are listed below.

INTEGRATION

0 Increase the use of risk/uncertainty assessing methodologies (e.g., exploratory analysis,

portfolio methods).

* Develop single-mission "models" for special situations (e.g., inventory models to track

resources for sequences of SSCs/NEOs).

6



SHAPE

"* Develop better methods to measure the effectiveness of deterrence and engagement.

"* Perform first order cost-benefit analyses of shaping activities.

"* Balance low-risk but high-frequency operations with high-risk, low-frequency operations.

"* Develop better measures of success for SSC/OOTW missions.

"* Assess the force structure needed to support presence/engagement/SSC/OOTW missions.

"* Increase the robustness of the scenario set explored via Dynamic Commitment (DC).

RESPOND

"* Theater Level:

- Develop better representations of maritime operations.

- Improve chemical/biological threat and response representations.

- Create COSAGE ground combat inputs for newer scenarios.

- Degrade performance in campaign models due to readiness shortfalls (manning,

spares, training).

"* Information Operations:

- Provide better representation of the interaction between IW/IO and conventional

forces.

- Model network-centric and effects-based operations.

- Include non-DoD agencies and their effects and capabilities in these analyses.

"* Asymmetric Threats:

- Provide better modeling of non-WMD threats (terrorism, mines, political

manipulation).

- Include asymmetric threats in a wider range of scenarios (e.g., SSCs).

"* Readiness:

- Develop analysis capabilities that will efficiently allocate resources so as to maximize

readiness.

- Quantify the effect of engagement/presence on PERSTEMPO/OPTEMPO.

7



- Articulate the degree of readiness needed to perform full-spectrum responses under

various initial conditions (MTW, SSC, homeland defense, etc.)

PREPARE

"* Modernization:

- Improve methods to demonstrate the military worth of modernization initiatives.

- Adapt analysis tools/data to reflect new technologies, system capabilities, tactics, etc.

- Identify and perform trades among functional areas (e.g., platforms versus munitions,

sensors versus shooters).

" Infrastructure:

- Develop methods to link infrastructure to mission effectiveness.

Develop methods to measure the impact of infrastructure changes on organizational

behavior.

- Improve individual behavior analysis in areas such as compensation, rewards for

innovation, etc.

Campaign Modeling. Campaign modeling will play a key role in QDR 2001, especially in the

area of force structure analysis. Due to the increasing complexity of warfare, many involved in

the 1997 QDR felt new campaign analysis tools were needed. One result was increased support

for the JWARS campaign model development effort, the largest constructive model development

ever undertaken by the DoD. While considerable progress has been made in the development of

JWARS. meeting participants felt that it would not be sufficiently mature to replace the legacy

models by the start of QDR 2001, especially considering the need to train analysts in its use and

to collect the needed data. Still, JWARS should help support the QDR in several key areas to

include:

* Integration of logistics and the warfight

"* Value of C4ISR systems

"* Ship to shore.

On the positive side, the legacy campaign model suite has improved over the past few years.

Examples cited at the meeting include:

* TACWAR (Strengths: Joint Use and Ground War) has increased its ability to represent

Weapons of Mass Destruction (WMD) (especially chemical warfare) and C2.

8



"* Thunder (Strengths: Air War and Space) has improved in the areas of Space systems and

ISR.

"* GCAM (Strengths: Naval Forces and Logistics) has enhanced its ability to model land

maneuver and ground combat attrition.

The sense of the meeting was that a suite of models, appropriately tailored for the major issues,

could best accomplish campaign analysis for QDR 2001.

Data. Several WG/SGs suggested that actions must be taken to improve the quality of data in

several areas to include readiness, infrastructure, IO/IW, perception-based decision making for

C4ISR constructs, and the impact of chemical and biological weapons on the warfight. There
was strong support for the Joint Data Support (JDS) activities as they develop database structures

that contain standard templates and identify data origins. In addition, there was support for using

the MRS-05 database as the starting point for QDR 2001.

2 1st Century Analysis. Several suggestions were made concerning how to improve future

analyses that are beyond the scope of QDR 2001. Three of the more significant suggestions

include:

"* Develop methods to include the insights and data from Joint and Service experimentation

in future analysis.

"* Establish a recurring joint analysis program, with a two-year frequency, to perform a

budget year and end-of-POM assessment of warfighting risk.

"* Use quantitative methods to inform the writing of the Illustrative Planning Scenarios

(IPS).

How MORS Can Help. The WG/SGs suggested three new initiatives for MORS:

"* Sponsor a workshop on defining and measuring risk in the fall of 2000.

"• Add an asymmetric threat-working group to the MORS Symposium and hold an

asymmetric mini-symposium.

"* Create a web-based library with appropriate links to organizations and documents

- Tools/models.

- Publications.

9



Summary

In conclusion, the major recommendations of the mini-symposium for the QDR were to:

"* Establish an open collaborative analysis environment.

"• Develop an analytic game plan that the new Administration will want to use.

"* Develop better ways of measuring risk (Fall MORS Workshop?).

"* Use decision support tools to help manage QDR.

"* Include non-DoD agencies.

"* Improve the quality of data, especially in the areas of readiness, infrastructure, 10/1W,
perception-based decision making and chemical/biological weapon effects.

With regard to analysis beyond QDR 2001, the participants supported the continued

development of JWARS, the JDS concept, and encouraged greater use of data from Joint and

Service experimentation.
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JOINT ANALYSIS: QDR 2001 AND BEYOND

Military Operations Research Society

Mini-Symposium/Workshop

Chair: Mr. Mike Leonard, Institute for Defense Analyses

Co-Chair: Mr. Jim Bexfield, FS, Institute for Defense Analyses

February 1-3, 2000

Booz-Allen & Hamilton
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OUTLINE

"• Introduction
"* Plenary session perspectives

"* Synthesis of working group reports

"* Summary
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PURPOSE

- General
- Examine DoD capabilities for performing QDR 2001.

- Provide a non confrontational environment in which OSD, the
Joint Staff, Defense Agencies, Unified Commands, and the
Services can discuss analytical plans and preparations for
QDR 2001.

- Provide ideas and analytical status to OSD/JCS decision
makers planning and structuring QDR 2001.

- Identify other activities that can help joint analysis in the 21st
century.

- Focus areas
- Analytical Tools: Identify limitations and suggest remedies.

- Data Collection: Identify limitations and suggest remedies.

- Analyst/Decision Maker Interactions: Establish reasonable
expectations.

STRUCTURE
DAY 1: PLENARY SESSIONS

OSD/External Perspectives Service Perspectives
- Congress (Mr. Christopher Jehn, CBO) - Navy (Mr. Bruce Powers)
- Environment (ADM Harry Train, Ret, - Marines (LtGen John Rhodes)

NSSG) - Air Force (LtGen William Begert)
- Policy (Mr. Andy Hoehn, OSD/S&TR) - Army (MG Robert St Onge)
- Analysis (Mr. Vince Roske, JCS/J-8) - Panel (Gen Larry Welch, Ret IDA)
- Analysis (Mr. Jim Johnson, OSD/PA&E)
- Panel (Dr. David Chu, RAND)

Guest presentation: Ms. Michele Flournoy (Process and Analytic Challenges)
Special presentation: LTC Charles Bruce (Dynamic Commitment)

WORKING GROUP MEETINGS

DAY2-3:

Integration Shape
Respond - Engagement Overseas Presence
- Combat Operations - Small Scale Contingencies (SSC) and OOTW
- Information Operations (10) Prepare

- Asymmetric Challenges - Force Modernization
- Readiness - Infrastructure

FEATURE PRESENTATIONS

- JWARS (Dr. Jim Metzger) DARPA
- JDS (Ms. Elaine Simmons) - Tactical Technology (Dr. David Whelan)
- Collaborative Analysis (Lt Col Kirk Yost) - Special Projects (Dr. Amy Alving)
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CAVEATS

Subject is both large and complex - generating
many different viewpoints and ways of
expressing them

Vetted with most key organizers but not with
presenters

More detailed summary of presentations and
working group reports will be published later

PLENARY SESSION

PERSPECTIVES
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Quadrennial Defense Review
National Defense Authorization Act for Fiscal Year 2000

(Public Law 106-65)

PRESIDENT!

r [National June 2001
Security "150 days after new
S Strategy President takes office" Sep 2001

SECDEF7 "In consultation withi CICS" D

Conduct a Review so as to:

- Delineate a National Defense Strategy
-Define: - Force Structure

- Modernization
- Infrastructure
- Other Elements of Program & Policy F

- Identify a Budget Plan Prepare and Submit:
- Assess Political, Strategic & Military Risk - Assessment of Review

-Assessment of Risk

PUBLIC LAW 106-65
QDR REPORT CONTENT

"* Identify national defense strategy and force structure best
suited to implement that strategy at a low-to-medium risk

"* National security interests
"* Threats and scenarios
"* Assumptions (readiness, allies,warning times, OOTWs)
"* Impact OOTWs/SSCs have on force structure/readiness for

MTW
"* Manpower/sustainment policies need to support engagements

lasting more than 120 days
"• Roles and missions of Reserves (strength, capabilities,

equipment)
"• Appropriate Tooth-to-Tail ratio
"* Tactical and strategic lift needed (air, sea, ground)
"• Required forward presence and prepositioning
"• Intertheater resource shifting
"* Revisions to unified command plan
"• Impact on force structure of future technologies
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OBSERVATIONS FROM OSD/JCS PLENARY
SESSIONS

"* Changing environment
- More emphasis on homeland defense
- Increasing importance of information
- Potential for catastrophic terrorism
- Decreasing access to overseas bases

"* Expectations
- Hope to emphasize strategy, but expect QDR to be resource

constrained
- Department should be prepared to consider transformation

of forces to meet new and diverse future challenges
- Major focus will be balancing funding for personnel,

tempo and modernization

"* Analysis challenges
- Broad-based - include more than just DoD and

"traditional" missions
- Use collaborative approach

OBSERVATIONS FROM OSD/JCS PLENARY
SESSIONS -- Cont'd.

Analysis challenges - continued
- Identify data and modeling needs early: now is time for

"long-lead" work
- Develop better methods for measuring risk,

understanding tempo
- Include coalition and allied contributions
- Develop tools for "effects-based" analysis; measure

value of C41SR, strategic interdiction, etc.
- Develop and exercise decision support tools to support

integration and decision-making

Need to develop analytic game plan

15



POTENTIAL ELEMENTS OF QDR ANALYSIS
PLAN

Key Issues Tools/databases
Force Structures -- Each
Defined for Three Levels

(Low, Med., High) Scenarios

A. Emphasis on Modernization A
B.Ephss nAnalysis of A. 2 MTW with WMD

B. Emphasis ones Capabilities B. SSC
Responsiveness for Each

C. Emphasis on Fighting 2 Scenario C. Terrorism
MTWs D. Near peer competitor

D. Emphasis on homeland
defense

Insights to Help I JMeasures of Merit
Shape the Forcet- Policy effectiveness

Transformation Force effectiveness
Debate -Functional performance

System performance
-Estimate of risk

WORKING GROUP CHAIRS
AND CO-CHAIRS

" Integration
-- Dr.Robin Buckelew, Center for Land Warfare (Chair)
-- Dr. Paul Davis, RAND (Co-Chair)

" Shape

-- Dr. Dave Perin, CNA (Chair)
-- Dr. George Akst, MCCDC (Co-Chair)

- Engagement/overseas Presence
-- Mr. Dean Free, N81 (Chair)

-- LCDR John Ruck, N81 (Co-Chair)
- Small Scale Contingencies And OOTW

-- COL Forrest Crain, DMSO (Chair)
-- Mr. Dean Hartley, ORNL (Co-Chair)

Respond
-- COL Bob Clemence, JCS/J8 (Chair)

- Combat Operations
-- COL Andy Loerch, CAA (Chair)

-- Col Rich Hanley, AFSAA (Co-Chair)
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WORKING GROUP CHAIRS
AND CO-CHAIRS Cont'd.

Information Operations
-- Mr. Steve Myers, JHU/APL (Chair)

-- Dr. Bill Kemple, NPS (Co-Chair)

- Asymmetric Challenges

-- LTC Jerry Glasow, DUSA(OR) (Chair)

-- LTC Bruce Bowman, J-8 (Co-Chair)

- Readiness

-- Dr. Laura Junor, CNA (Chair)

-- Ms. Teresa Coady, OSD/RP&A (Co-Chair)

Prepare

-- Dr. Jackie Henningsen, FS, AF/XOC (Chair)

-- Mr. Vern Bettencourt, FS, HQDA, DCSOPS (Co-Chair)

- Force Modernization

-- Mr. Eric Coulter, OSD/PA&E (Chair)

-- Dr. George Koleszar, IDA (Co-Chair)

WORKING GROUP CHAIRS
AND CO-CHAIRS Cont'd.

- Infrastructure

-- Dr. Sam Kleinman, CNA (Chair)

-- Dr. Frank Camm, RAND (Co-Chair)

Synthesis

- Dr. Stu Starr, FS, MITRE (Chair)
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WORKING GROUP -- GENERAL
RECOMMENDATIONS

"• Prepare an analytic game plan

"• Establish A process to help build strong analyst-decision
maker relationships

"* Develop standard set of Measures Of Merit (MoM)

"* Develop better methods for measuring risk

"* Use an open transparent process that uses classified and
unclassified web sites to share information

"* Use decision support packages to
- Provide feedback loops to help analysis influence changes

- Share results by summarizing them on the Web page

"• Encourage early OSD/JCS guidance with regard to
scenarios/timeframe and issues/decision space

"• Define A process to facilitate the consistency of QDR
decisions with JV 2015 visions

ONGOING ACTIVITIES IN PREPARING FOR QDR-
2001 (Partial List)

"* General

- JV 2015
"* Shape

- Dynamic Commitment (DC)
- Regional Engagement and Presence (REP) JWCA assessment
- Navy forward presence workshops

- Ongoing TEP CINC analysis
- European and Asian posture reviews (OSD)

"• Respond

- Joint Strategy Review
- WMD studies by IDA, DTRA, UK/US, AMC, DARPA
- Information Superiority Investment Strategy (ISIS) (ASD(C31))
- Bosnia/Kosovo Lessons Learned
- Readiness monitoring activities

* Prepare
- Analysis of Alternatives (AoA) for several programs (JSF, AEA ...)
- Base closure, competition and outsourcing, and inventory

management studies

18



ANALYTICAL CHALLENGES

Integration
- More use of risk/uncertainty assessing methods (e.g.,

exploratory analysis, portfolio methods)

- Develop single mission "models" for special situations

Shape
- Develop better methods to measure the effectiveness of

deterrence/engagement, and SSC/OOTW missions

- Assess the force structure needed to support
presence/engagement/SSC/OOTW missions

- Perform cost benefit analyses of shaping activities

- Balance low-risk but high-frequency operations with
high-risk low-frequency operations

- Increase the robustness of the scenario set explored by
Dynamic Commitment (DC)

ANALYTICAL CHALLENGES - Cont'd.

Respond
- Theater level:

• Develop better representations of maritime operations
* Create COSAGE ground combat inputs for newer

scenarios
* Improve chemical/biological representation
* Develop methods to degrade performance due to

readiness shortfalls

- Information Operations:
* Represent the interaction between IW/lO and conventional

forces
* Model the network centric and effects-based operations
* Include non-DoD agencies in analysis

- Asymmetric threats
- Improve modeling of non-WMD threats (terrorism, mines,

political manipulation)
- Include in wider range of scenarios (e.g., WMD in SSCs)
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ANALYTICAL CHALLENGES - Cont'd.

- Readiness

"* Develop methods to allocate resources so as to maximize
readiness

"* Articulate degree of readiness needed to perform full spectrum
response under various initial conditions (MTW, SSC, homeland
defense, etc.)

Prepare
- Modernization

"• Improve methods to demonstrate the military worth of
modernization initiatives

"* Adapt analysis tools/data to reflect new technologies, system
capabilities, tactics, ...

"* Identify and perform trades among functional areas (e.g.,
platforms vs munitions, sensors vs shooters)

- Infrastructure:

"• Develop methods to link infrastructure to mission effectiveness
"* Develop methods to measure the impact of infrastructure

changes on organizational behavior

STATUS OF CAMPAIGN MODELING
IN QDR 2001

* Joint Warfare System (JWARS)
- Largest constructive model development ever

undertaken by Department

- May not be sufficiently developed to replace Legacy
models by start of QDR 2001 (training, data, analyst
familiarity)

- Will provide help in several areas
"* Integration of logistics and the warfighter

"* Value of C41SR systems

* Legacy Campaign Models (TACWAR, Thunder,
JICM) have continued to improve
- Logistics

- ISR

- Ground combat

- WMD
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BETTER, MORE ACCESSIBLE DATA

"* Develop template for databases (JDS Good First Step)

"• Identify assumptions behind data

"* Continue PERSTEMPO database development

"* Develop data for scalar multipliers that reflect readiness
levels in theater level models

"* Use MRS-05 as starting point for QDR

"• Develop standards and collection plans for 10/lW,
readiness and infrastructure data

"* Improve quality of chemical weapon effectiveness data

"* Build database for C41SR constructs that use
perception-based decision making

LONG-TERM RECOMMENDATIONS

" Include Joint And Service experimentation
insights in analysis
-1/0
- WMD

"* Establish a recurring joint analysis program, with
a two-year frequency, to perform a budget year
and end-of-POM assessment of warfighting risk

"* Use quantitative methods to inform the IPS
writing process
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HOW MORS CAN HELP

Sponsor Workshop on defining and measuring
risk in the fall Of 2000

Create a web-based library with appropriate links
to organizations and documents
- Tools/models

- Publications

Add asymmetric threat working group to MORS
Symposium and hold an asymmetric mini-
symposium

SUMMARY OF KEY RECOMMENDATIONS

"* Establish an open, collaborative analysis

environment

"• Develop an analytic game plan

"* Develop better ways for measuring risk

- MORS workshop in fall?

"* Use decision support tools to help manage QDR

"* INCLUDE Non-DoD AGENCIES IN QDR

"* Improve quality of data (readiness, infrastructure,
IO/IW, WMD)
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Mini-Symposium & Workshop on Joint
Analysis: QDR 2001 and Beyond

Synthesis Group

3 February 2000

This presentation provides the highlights from the deliberations of the Synthesis
Working Group. The Synthesis Group was comprised of four members:

"• Dr. Stuart Starr, FS, MITRE, Chair

• Dr. Jerry Kotchka, Lockheed Martin

"* Bob Orlov, J8, Joint Staff

"• Bill Kemple, Naval Postgraduate School
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Agenda

* Assessment context

0 Key observations, recommendations

• Conclusions

- Prior MORS QDR Workshops

- Selected bottom lines

As a framework for its deliberations, the Synthesis Group developed an
assessment context that is based on the principles of sound operational analysis.
Using that framework, this Summary focuses on eight key areas: (1) problem
formulation, (2) QDR organization, (3) scenarios, (4) Measures of Merit
(MoMs), (5) data, (6) tools (and their use), (7) risk and uncertainty analyses, and
(8) the report. For each area, key observations and recommendations are
provided. The report concludes with some overall observations on prior MORS
workshops, a "scorecard" on the workshop, and steps that MORS should take to
follow up on this workshop.
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Assessment Context

I Pobemn FormuaonQROaiztn

V

Scn

Tools &
Data lTheir Application

IRisk & UncertaintR r

The Synthesis Group employed the above framework as a context for its
assessment. The framework is predicated on the basic principles of operational
analysis. As a cornerstone of the framework, a sound formulation of the problem
is essential. This entails an articulation of the real issues of interest and the
development of a conceptual framework within which to analyze them. Second,
is an organization for the QDR that is consistent with that conceptual
framework. Third, the assessments for the QDR need to be performed in the
context of a family of community-wide scenarios. Fourth, commonly adopted
sets of Measures of Merit (MoMs) are defined which provide insights into the
issues of interest. In order to evaluate these MoMs (and to characterize the
linkages among these MoMs) appropriate data and tools are required.
Subsequently, it is important to perform risk and uncertainty analyses to
illuminate this dimension of the issues of interest to the decision maker. Finally,
the results of the assessments are documented to facilitate peer review and to
provide a foundation for future analyses to build upon.
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Overall Approach

0 Analyst/decision maker relationship
- Immediate

- Intimate

- On-going

* Philosophy of attack
- Iterate!

- Initial cuts: broad, shallow

- Subsequent cuts: selective, narrower, deeper

There are two key dimensions of this overall approach that warrant emphasis.
First, there is the issue of the analyst/decision maker relationship. It is critical
that this relationship be initiated immediately, be intimate, and remain on-going
throughout the period of assessment. One approach to initiating and sustaining
this relationship is articulated in the Synthesis Group report in the Proceedings
of the MORS Workshop on Quick Reaction Analysis and Methodology
(QRAM) (Reference 1).

Second, there is the philosophy of attack. It is recommended that an iterative
approach be employed to deal with the "curse of complexity." Initially, "cuts" at
the assessment should be broad and shallow. This provides a preliminary,
holistic view of the problem and serves to identify key issues that warrant
deeper analyses. This approach provides a sound basis for managing the
allocation of scarce assessment resources to the most critical issues.

Note that both of these recommendations were proposed during QRAM
(Reference 1), although they were never completely implemented in QDR 1997.
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Problem Formulation: Issue Area
Identification - Observations

Observations
- Clearly, highest priority must be placed on addressing

Congress' 13 questions (e.g., determine the appropriate 'tooth-
to-tail' ratio).

- Several other issue areas warrant attention; e.g.:
"* Bill Perry - Ash Carter problem sets (i.e., A -- catastrophic

terrorism; B -- MTWs; C -- OOTW).
"* Areas highlighted by plenary speakers; e.g.:

- Homeland defense (NSSG).
- Allied/coalition contributions (OSD(Policy)).

At the heart of the formulation of the problem is the identification of the key issue areas.
Clearly, the highest priority must be placed on addressing the thirteen questions called out
in the legislation that established QDR 2001 (Reference 2). Unfortunately, many of those
questions are poorly framed from the perspective of the analyst. For example, one of the
questions calls for the determination of the "appropriate 'tooth-to-tail' ratio." As observed
by MG Mark Hamilton at an earlier MORS QDR Workshop (Reference 1), the metaphor
of 'tooth-to-tail' is better suited to the Cold War than the New World Disorder [Note: MG
Hamilton called for a more complex metaphor, to include additional "body parts" (e.g.,
"lips", to represent the role of such critical assets as C-17 transport aircraft) to reflect the
nature of complex contingency operations].

In addition, as identified during this mini-symposium and workshop, there are many new
issues that must be addressed. One key source of issues has recently been articulated by Bill
Perry and Ash Carter (Reference 3). They articulated three classes of national security
issues:

(1) The "A list" of threats on the scale that the Soviet Union presented to Western survival
(e.g., catastrophic terrorism);

(2) The "B list" of imminent threats to Western interests (but not survival) (e.g., analogues
to the Gulf War);

(3) The "C list" of important contingencies that indirectly affect Western security, but do
not directly threaten Western interests (e.g., Kosovo, Bosnia, Somalia).

It is notable that the 1997 QDR focused almost exclusively on "B list" issues.

In addition, a number of the plenary speakers during the Mini-Symposium identified key
issues that warrant intensive analysis. For example, Admiral Harry Train (USN, ret), in
summarizing the initial findings of the Hart-Rudman Commission, emphasized the
challenges associated with Homeland Defense. Andy Hoehn, DASD(Policy), raised the
question of how QDR 2001 would address the question of allied/coalition contributions to
overall national security. 27



Problem Formulation: Issue Arek
Identification - Recommendations -

Recommendations
- Initiate dialogue with decision makers to ensure that focus

areas are transformed into well-articulated problems that are
amenable to analysis,

- Be prepared to respond to guidance from the new
Administration.

In light of these observations, it is recommended that dialogue be initiated with
decision makers to ensure that focus areas are transformed into well-articulated
problems that are amenable to analysis. As an initial step, consideration should
be given to undertaking a dialogue with the Congressional principals and their
staffs to illuminate and refine the thirteen questions at the heart of the QDR.

In addition, in order to respond to potential guidance from the new
Administration, it is suggested that analysts go beyond the "B list" emphasis of
the prior QDR by making preparations to address the issues associated with the
A and C lists.
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Problem Formulation: QDR Conceptual
Framework m>m

" Observations
- Due to the complexity of the undertaking, a conceptual

framework is needed to facilitate:
"* Decomposition of the problem into feasible subsets.
"* Synthesis of the results into a coherent, credible story.

- The conceptual framework employed in QDR 1997 proved to
be unwieldy and inflexible.

"* Recommendation
- Adopt simple, complementary conceptual frameworks; e.g.:

"* Shape, Respond, Prepare (noting the internal overlaps).
"* Matrices of Level of Conflict vs Mission Challenges (e.g.,

Territorial Defense, Peace Operations), over time.

Observations

Given the number and complexity of the issues of interest, a conceptual
framework is needed to facilitate two actions: decomposition of the problem into
coherent, feasible subsets which are amenable to analysis, and synthesis of the
results of those analyses into a coherent, credible story. If this conceptual
framework is to be effective, the decomposition should result in (quasi-)
orthogonal subsets which would facilitate the synthesis process. Note that QDR
1997 failed to formulate and implement such a conceptual framework, greatly
complicating the synthesis of the myriad analyses into a coherent story
(Reference 4).

Recommendations

It is recommended that a simple, complementary framework be adopted. One
possibility is evolving the conceptual framework that was employed in QDR
1997. This variant is described on the next page.
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Problem Formulation:
Shape-Respond-Prepare

S - Shape

R - Respond Prepare
P - Prepare

In QDR 1997, the basic conceptual framework revolved around the concepts of
Shape, Respond and Prepare Now. Although this conceptual framework helps to
frame the problem, it suffers from the fact that the three categories have
considerable areas of mutual overlap. That fact is dramatized by the difficulty
that the organizers of this workshop had in parsing the working groups (e.g., it

placed SSC and OOTW in the Shape category, even though they clearly are an
element of Respond, as well). To deal with this issue, it is recommended that a
modified conceptual framework be considered that consists of the seven
orthogonal components identified in the above Venn diagram. Using this
approach, SSC and OOTW would be elements of Shape-Respond.

In addition, Andy Hoehn presented a complementary conceptual framework that
revolved around the dimensions of the conflict spectrum (e.g., Major Wars,
SSCs) and selected mission areas (e.g., Territorial Defense, Power Projection,
Peace Operations, Strategic Defense, Humanitarian Assistance/Disaster Relief).
A composite, three dimensional conceptual framework that encompassed these
three factors might facilitate the decomposition and synthesis of future
analytical work for QDR 2001.
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QDR Organization

"-Observation
- The JS-proposed QDR organization may have difficulty

dealing with synthesis issues.
- Many of the potential issue areas involve participants outside

of DoD; e.g.:
"* Other Executive organizations (e.g., State, Treasury,

Transportation, Justice, FEMA).
"* State and Local organizations (e.g., emergency responders).
"* Non-Governmental Organizations.

" Recommendation
- Explore alternatives to the JS-proposed QDR organization

that ameliorate synthesis problems [N.B.: Consider an IPT
approach].

- Ensure appropriate participation from non-DoD organizations.

Observations

During the plenary session, a proposed QDR organization was described for the Joint
Staff (JS). It included groups that would address questions such as Strategy and Risk
Assessment; Force Generation, Capability and Structure; Modernization; Readiness;
Sustainment, Mobility, Infrastructure; Transformation, Innovation, Joint
Experimentation; Information Superiority; Human Resources; and Integration. This

organizational framework, while matching the responsibilities of the JS organizations,
may pose some analytical difficulties. For example, the subject of information
superiority pervades many of the other categories. Thus, it would be left to the
Integration Group to deal with those overlapping factors in its synthesis process. This

may prove to be an exceptionally challenging task.

In addition, many of the issues associated with A and C list issues (e.g., catastrophic
terrorism; OOTW) inherently involve participants outside of DoD. In the case of
catastrophic terrorism, this would include other Executive organizations (e.g., Justice,
FEMA, Transportation, Treasury, State) and various State and Local organizations (e.g.,
emergency responders associated with public health, emergency medicine, police, fire).

Recommendations

It is recommended that alternative organizations be explored that ameliorate the
potential synthesis problems that may exist in the JS-proposed QDR organization.
Consideration should be given to the formation of Integrated Process and Product

Teams that contain the appropriate mix of knowledge and experience to address key
cross cutting issues.

In order to be prepared to address A and C list issues, a mechanism is needed to elicit

the appropriate support of relevant non-DoD organizations in QDR deliberations.
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Scenarios

" Observations
- Most presenters identified basic issues in QDR scenarios;

e.g.:
* Is there a baseline scenario(s)?
* How can we keep scenarios as simple as necessary (...but no

simpler!)?
* What and how many excursions should be undertaken?

"* Recommendations
- Employ an analytical approach that entails identifying and

exploring "interesting" parts of the scenario space [N.B.: this
will be a function of the issue area].

Observations

During the course of the plenary briefings, most presenters noted that a scenario-
based approach to analysis was vital, but difficult to implement. Those speakers
identified several basic issues in the area of potential QDR scenarios [See the
above vugraph for a representative set of those issues]. In particular, the
presentations on Dynamic Commitment, a key potential tool for the QDR,
stressed that resource constraints would limit them to the use of a single
scenario (albeit a complex one, created by drawing from a set of 63 potential
vignettes).

Recommendations

The challenge is to identify and explore those segments of scenario space that
are "interesting" from the perspective of the issues of interest. Several activities
(e.g., recent RAND studies (Reference 5); NATO Code of Best Practice on the
Assessment of C2 (Reference 6)) have proposed techniques for constructing and
assessing scenarios to identify those regions where key Measures of Merit
(MoM) exhibit "interesting" performance (e.g., key transition regions). Those
approaches may be relevant to the QDR.
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Measures of Merit

• Observations
- Most presenters identified the need to develop and employ

new, appropriate "Measures of Effectiveness."

Recommendation
- Build on prior MORS work to formulate linked, hierarchies of

Measures of Merit (MoMs); e.g.:
• Measures of Policy Effectiveness. oPE

* Measures of Force Effectiveness. MoPE

• Measures of Functional Performance. MoFP

* Measures of System Performance. MoSP

- Standardize MoMs, to the degree feasible, to facilitate
synthesis of individual assessments.

Observations

Nearly all of the Working Groups concluded that they lacked appropriate
Measures of Effectiveness to guide analytic activities in the forthcoming QDR.
This need was particularly pronounced for areas such as Overseas Presence,
OOTW, and Information Operations (10).

Recommendations

In the mid-1980s, MORS conducted a series of workshops to develop Measures
of Merit (MoM) for C31 analyses. It was concluded that a set of linked,
hierarchies of measures were needed to support analytical needs. Building on
that foundation, it is recommended that the community extend that hierarchy in
two dimensions. First, the concept should be applied to issues that transcend C31
analyses (e.g., OOTW, 10). Second, to reflect the nature of New World Disorder
missions, it is recommended that the hierarchy be extended to reflect Measures
of Policy Effectiveness (MoPE). As an illustration, consider the operation in
Mogadishu, Somalia, where the US suffered the loss of 18 servicemen while 500
to 1000 Somali's were killed. Traditional Measures of Force Effectiveness
(MoFE) (e.g., Loss Exchange Ratio) would label the operation to be a success,
while it was, in fact, one of the greatest policy defeats in American history,
resulting in an immediate withdrawal from the theater.

Several analysts observed that if standardized MoMs could be formulated for
key mission areas, it would facilitate the synthesis of individual assessments.
(This recommendation was also made in Reference 4.)
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Data

" Observations
- The JDS is a major step forward, however...

"° We are deficient in data that are:
- Consistent.
- Complete.
- Verified, Validated and Certified (VV&C'ed).

"* The need is greatest in the C41SR domain.
"* Recommendations

- The Community must take immediate steps to fill critical
holes.

- In the longer term, link the JDS and the Modeling and
Simulation Information Analysis Center (MSIAC) to promote
data reuse.

Observations

During the Plenary Session, Ms Elaine Simmons provided a briefing on the Joint
Data Support (JDS). Although JDS is limited to providing the data needed for a
limited set of tools (e.g., JWARS), the program is perceived as a major step
forward in treating the data problem. However, Ms Simmons observed that even
in JDS, we are deficient in data that are consistent, complete, Verified,
Validated and Certified (VV&C'ed). In addition, she stated that the need is
greatest in the C4ISR domain.

Recommendations

In view of the criticality of the data problem for the QDR, it is recommended
that the Community identify those areas where the data voids are most critical
(given the key issues of interest) and take immediate steps to fill those holes.

In the longer term, it is recommended that steps be taken to link the JDS and the
Modeling and Simulation Information Analysis Center (MSIAC) to promote the
reuse of data in the Community.
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Tools (and Their Application) -

Observations

Observations
- The bulk of the conventional warfare tools that we have:

* Are attrition-based.
* Fail to include critical first-order factors (e.g., decision making; 10).

- Key voids exist in our tools and knowledge associated with New
World Disorder (and "Old World") issues (e.g., coerce an adversary).

- Dynamic Commitment will be a lynch pin for the QDR - but
concerns persist about its use and validity.

During the course of the Mini-Symposium and Workshop, many presenters
identified and described the tools that are emerging to support the QDR. Based
on those presentations several important observations emerged. First, the bulk of
the conventional warfare tools that we have are attrition-based and fail to
included critical factors that are needed for credible analysis (e.g., few tools
effectively represent dimensions such as decision making or Information
Operations (1O)). Second, key voids exist in our knowledge and tools associated
with New World Disorder issues (and, in selected cases, with "Old World"
issues!). For example, US national interests have increased the importance of
being able to conduct an effective coercive operation against an adversary (e.g.,
coerce a Saddam Hussein by conducting embargo operations; influence a
Slobodan Milosevic by undertaking an air campaign). Currently, we lack the
knowledge and tools needed to assess the likely effectiveness of such
operations. Finally, it was observed by several speakers that Dynamic
Commitment (DC), with its ability to support the assessment of the Services'
ability to support a broad range of conflicts, is likely to be a lynch pin for the
QDR. However, there are concerns about its use and validity because current
resource constraints suggest that only a single, complex scenario will be
employed in each major application of DC.
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Tools (and Their Application) - _

Conclusions

Recommendations
- Develop and implement Analysis Roadmaps, featuring an

orchestrated spectrum of tools; e.g.:
"* Structured expert elicitation.
"* Simple models (e.g., spreadsheets; systems dynamics; Petri

Nets).
"* Selected complex M&S (e.g., constructive federates; virtual

M&S).
"* Lessons recorded from operations.

- Build on promising community initiatives (e.g., GMU's effects-
based analysis).

- Plan to use more than a single scenario in Dynamic
Commitment.

During the mini-symposium, Ms Michele Flournoy, INSS, NDU, recommended
that Analysis Roadmaps be developed and implemented to address key QDR
issues. That recommendation was also made during the prior MORS Workshop
on QDR Lessons Learned (Reference 4) and it is strongly endorsed. In that
concept an orchestrated spectrum of tools (and MoMs) would be employed to
address key QDR issues. That spectrum would subsume appropriate linked
examples of structured expert elicitation, simple models (e.g., spreadsheets,
systems dynamics, Petri Nets), selected complex M&S (e.g., constructive
federates, virtual M&S, live M&S), and lessons recorded from actual operations.
It would call for the iterative application of these tools ranging from broad,
shallow analyses of issues to clarify the nature of the problem (typically using
expert elicitation and simple models), to narrower, deeper analyses (typically
using more complex M&S).

In addition, there were several presentations during the workshop that served to
identify promising new tools. For example, Professor Alex Levis, GMU,
discussed an evolving effects-based tool to address courses of action that
subsumed the time-phased application of both lethal attacks and 10. Those
techniques should be expanded and built upon.

Finally, as noted above, Dynamic Commitment constitutes a unique tool that has
the potential to give insight into the challenging problems of OPSTEMPO and
PERSTEMPO. However, a great deal of its utility as an analytical tool will be
lost if it is not exercised employing several scenarios, (i.e., replications of the
game).
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Risk and Uncertainty

" Observations
- It was broadly recognized that we lack a common

understanding of how to define and quantify risk.
"* Recommendation

- Draw upon the risk assessment literature (e.g., environmental
remediation; assessment of hazardous activities) to adapt an
appropriate:

"* Definition.
"* Methodology(s).

- Consider the adoption of the "flexibility" concept presented in
the Collaborative Analysis Case Study.

Observations

In the law directing DoD to conduct QDR 2001 (Reference 2), it was stated that
"The report shall include the following: (1) The results of the review, including
a comprehensive discussion of the national defense strategy of the United States
and the force structure best suited to implement that strategy at a low-to-
moderate level of risk." This mandates that the analysts supporting the QDR
deal explicitly with the concept of risk. However, it was broadly recognized at
both the mini-symposium and the workshop that we lack a common
understanding of how to define and quantify risk. (This observation was also
made in Reference 1.)

Recommendations

There is a broad body of literature that deals with risk assessment in many
domains (e.g., environmental remediation; assessment of hazardous activities;
investments in portfolios of equities and bonds). That literature should be
reviewed to derive a meaningful definition of risk within the context of national
security and to identify appropriate methodologies for risk assessment. As a
preliminary point of departure, the use of "flexibility" as a surrogate for risk
employed in the Collaborative Analysis Case Study (briefed during the mini-
symposium) should be re-examined.
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Report

"Observations
- QDR 1997 could have done better in:

* Articulating a high level, understandable story that was credible
to Congress.

* Documenting, archiving assessments performed.
" Recommendation

- Answer Congress' questions simply, clearly, and eloquently.
- Implement an archiving process to "provide shoulders of

giants" that QDR 2005 can stand upon:
"* Assign responsibility.
"• Hold them responsible.

Observations

Several speakers observed that the QDR 1997 Report and documentation were
deficient in several ways. First, the Report did not clearly articulate a high level,
understandable story that was credible to Congress. For example, it stated that
information superiority was the cornerstone of DoD's strategy. However, it then
proceeded to reduce funding for JSTARS, one of the systems that was central to
that concept. Second, although an enormous amount of analysis was performed
to support the review, relatively little effort was made to document and archive
the assessments that were performed. Thus, there is a limited audit trail that
analysts can employ as they prepare to perform the analyses for QDR 2001.

Recommendations

The basic objective of the QDR 2001 Report should be to answer Congress'
questions simply, clearly and eloquently. It should also be remembered that the
public, at large, is an essential part of the audience for the report. Thus,
consideration should be given to creating the analogue of "Napoleon's
Corporal" to read early drafts of the document to ensure that it is truly
comprehensible and compelling. In addition, it is vital that the analyses that are
conducted to support the Review are properly documented and archived to serve
as the foundation for future QDRs. Since it is unlikely that this will occur
without overt action, an organization should be assigned responsibility for
archiving these products and be held responsible for doing so.
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Conclusions: Prior MORS Workshops

""Observations
- At prior MORS Workshops (e.g., QRAM, QDR Lessons

Learned), many of the above recommendations were made --

and generally not implemented effectively!
- Clearly, they were "lessons recorded" vice "lessons learned"!

"* Recommendation
- Be more aggressive in briefing the findings of this workshop:

"* Ask Sponsors if they can be briefed more widely in DoD.

"• Consider presenting the briefing to the next Administration's Transition
Team.

- Get the Workshop results disseminated as soon as possible!

Observations

Over the past four years, MORS has sponsored two workshops devoted to the
QDR process (References 1, 4). At those Workshops, many of the
recommendations cited above had been proposed. Unfortunately, those
recommendations were rarely implemented effectively - if at all. One might
conclude that they stand as "lessons recorded" vice "lessons learned."

Recommendations

In light of this historical experience, it is recommended that the Workshop
Chairs be more aggressive in briefing the results of the Workshop. As a
minimum, it would be desirable to ask the Sponsors if they will allow the results
to be presented more widely in DoD. In addition, consideration should be given
to presenting the briefing to the next Administration's Transition Team.

In view of the short time period that is available for QDR planning, every effort
should be made to disseminate its findings as soon as possible. This would
include rapid creation and dissemination of the workshop proceedings.
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Conclusions: Some Bottom Lines

" Let us make sure that we avoid the classical error
of preparing for the last QDR, vice the next QDR

" Two views were voiced about the nature of the
next QDR
- Optimistic View:

"° "The QDR will be strategy driven, not resources driven."
"* "Analyses will be collaborative, cooperative, collegial."

- Cynical View:
"* "It's the resources, stupid!"
"* "It's every man (Service) for himself!"

- Questions:
"* What incentives can be offered to encourage the former

behavior?
"* How can we constructively manage the latter behavior?

During the course of the mini-symposium and workshop, several major points
were made that warrant emphasis. Eric Coulter, Chair of the Force
Modernization Subgroup, exhorted his group to avoid the classical error of
preparing for the last QDR vice the next QDR. As one dimension of that advice,
analysts must be prepared to analyze list A and C issues effectively, and not
merely the list B issues that were the focus of the last QDR.

In addition, several individuals at the Mini-Symposium articulated two
diametrically opposing views of the QDR process. The more optimistic Service
representatives stated that QDR 2001 will differ from its predecessor in two
ways: the QDR will be strategy driven, not resources driven, and analyses will
be collaborative, cooperative and collegial. Conversely, several more
pessimistic individuals suggested that the following cynical philosophies were
more likely to prevail: "It's the resources, stupid!" and "It's every man (Service)
for himself!"

These opposing viewpoints raise two critical questions. First, what incentives
can be offered to encourage the former behavior? Second, how can we
constructively manager the latter behavior? It is vital that individuals with a
leadership role in QDR 2001 take these questions seriously and take steps to
implement the conclusions.
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Mini-Symposium, Workshop Scorecard

" Facilitating the exchange of ideas,
approaches - A

"• Generating energy, enthusiasm for

- The forthcoming QDR - B+

- Beyond -A

"* Enhancing the quality of QDR 2001 - TBD

As a Synthesis Group, it is appropriate to provide a "scorecard" for the mini-
symposium and workshop.

We felt very strongly that the activity deserved a solid "A" in the the area of
facilitating the exchange of ideas and approaches. In general, the formal
presentations were excellent and they stimulated extensive, thoughtful
interaction from the participants.

The situation was slightly more complicated for the category of generating
energy and enthusiasm. Although most of the participants were clearly
motivated by the impending QDR and the challenges that they posed to the
analysis community, several of the veterans of QDR 1997 expressed a sense of
"d&j vu." In view of the contentiousness of several key analyses in 1997, they
expressed concern that the cynical perspective ("It's the resources, stupid!" and
"It's every Service for itself!") might eventually prevail. This poses a significant
challenge to the leadership of the QDR to constructively manage such behavior.
Looking beyond the QDR, there was extremely high energy and enthusiasm to
tackle the problems implicit in the A and C lists.

Ultimately, the basic measure of the success of the mini-symposium and
workshop rests on its contribution to enhancing the quality of QDR 2001.
Clearly, that assessment remains "to be determined."
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What Can MORS Do Next? (1 of 2)

• Brief results of Workshop widely
* Take on selected initiatives cited at forthcoming

MORS Workshops (I.e., "Evolving the Practice of
Military Ops Analysis in DoD"; "C41SR Analysis")
- Help develop needed:

* Robust, Community-wide scenarios.
* Measures of Merit.

* Hierarchy of tools.
- Assist in the definition and quantification of risk.

- Help collect "Lessons Recorded" and transform them into
"Lessons Learned",

- Help educate the community on challenges, best practices in
QDR support.

The Synthesis Group concluded its deliberations by identifying several actions
that MORS might do next. As stated above, the most important thing that the
Society can do in the short run is to circulate widely and rapidly the findings and
recommendations of the mini-symposium and workshop.

Second, MORS is planning to conduct two Workshops over the next nine
months: "Evolving the Practice of Military Operations Analysis in DoD" (March
2000) and "C4ISR Analysis" (Fall 2000). Those forums provide an excellent
context for addressing many of the recommendations cited in this report. They
include:

• Helping to develop needed robust, Community-wide scenarios, MoMs, and
hierarchies of tools to address key QDR issues.

* Assisting in the definition and quantification of risk in the context of national
security.

* Helping to collect "lessons recorded" from a variety of sources (e.g.,
operations in Kosovo; experiments conducted by JFCOM and the Services) and
transform them into "lessons learned".

• Helping to educate the community on challenges and best practices in
performing analyses to support QDR deliberations.
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What Can MORS Do Next? (2 of 2)

Continue to collaborate with the QDR Community
- Convene a follow-on workshop in November-December 2001

to elicit lessons learned.

- In 2004, hold a Workshop to prepare for QDR 2005.

In the longer term, the community should recognize that the QDR has been
institutionalized by recent Congressional action. Consequently, it would be
prudent to convene a follow-on workshop in the November-December 2001
timeframe to elicit lessons learned from this next iteration of the QDR process.

Subsequently, four years hence, MORS should conduct a mini-symposium and
workshop to prepare for QDR 2005. If the community implements many of the
recommendations described above (e.g., systematically document and archive
the analyses performed in support of QDR 2001), it will have "shoulders of
giants" to stand upon to enhance the quality of future analyses.
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PLENARY SPEAKERS
OSD/EXTERNAL

"* Congressional Perspective (Summary)
- Mr. Chris Jehn, Assistant Director for

National Security, US Congressional Budget Office
"* The Environment (Summary)

- ADM Harry Train, Ret., Commissioner,
US Commission on National Security, NSSG

"* Policy Perspective
- Mr. Andy Hoehn, Deputy Assistant Secretary of Defense

for Strategy, OSD/S&TR

"* Analysis/Joint Staff Perspective
- Mr. Vince Roske, Deputy Director (Wargaming, Simulation

and Analysis), JCS/J-8

"* Analysis/OSD Perspective
- Mr. Jim Johnson, Deputy Director, Theater Assessments

and Planning, OSD/PA&E

PLENARY SPEAKERS
SERVICE PERSPECTIVES

"* Army
- MG Robert St. Onge, Director, Strategy, Plans and

Policy, HQ Department of the Army

"* Navy
- Mr. Bruce Powers, Office Chief of Naval Operations, N81

"• Air Force
- LtGen William J. Begert, Assistant Vice Chief of Staff, HQ

USAF

"* Marines
- LtGen John Rhodes, CG, Marine Corps Combat Development

Command
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CONGRESSIONAL PERSPECTIVE
Mr. Christopher Jehn (Congressional Budget Office)

SUMMARY*

"* Congress does not have a single perspective -- they have 535

perspectives.

"* So to infer the Congressional perspective, look at the law.

"* Congress wants a new QDR (and may provide further direction
this year).

"• Compare QDR legislation for 1997 and that for 2000/2001.

"* Virtually the same requirements in 2001 as in 1997, except:

- No National Defense Panel in 2001 (may still change).

- Finish in September 2001 vice May 1997.

- Specify "national security interests" in 2001.

- Provide force structure analysis for "low to moderate level of risk."

* Prepared by Mini-Symposium Program Committee

CONGRESSIONAL PERSPECTIVE
Mr. Christopher Jehn (Congressional Budget Office)

SUMMARY (Cont'd.)

* This probably means the following:

- QDR should be source of fresh ideas.

- Results should clearly state:

-- US security interests.

-- Assumptions behind the analysis.

-- Risks to the strategy and forces described.

• If you prepare to do all that, you will serve new
political leadership well nextyear.
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THE ENVIRONMENT
Admiral Harry Train (Ret)

The US Commission on National Security/21st Century

SUMMARY*

Most comprehensive Government-sponsored
review of US national strategy in more than 50
years.

Three phases

1: Future security environment (available)

II: Formulating a new national security framework
(April 00)

III: 21st Century action plan (Feb 01)

* Prepared by Mini-Symposium Program Committee

THE ENVIRONMENT
Admiral Harry Train (Ret)

The US Commission on National Security/21st Century

SUMMARY (Cont'd.)

Commissioners' view of future (selected comments)
- NGOs will grow in importance.

- We will significantly outdistance our allies in
technology and hence will have to do a lot on our own.
Weapons of mass destruction and mass disruption will
proliferate.

Homeland defense increasing in importance:
Greater probability of catastrophic terrorism.

For more details see the website at http://www.nssg.gov
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Preparing for QDR-01

Andrew R. Hoehn
Deputy Assistant Secretary of Defense

for Strategy

Balancing Ends and Means

National Interests

Commitments DInt'l Security Challengesand Threats

Values and Principles Opportunities

National Will/ Public Existing Military
Support Capabilities and

Personnel

Geography Resources Budget and

Economic Health

Technology/R&D International allies and

coalitions
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Translating Strategy Into a Balanced and
Sustainable Defense Program

SDefense Elementsof1

Objectiv~es National Plowejr

Current US Defense Strategy

Prepare. Now
Focused Modernization Effort Future Challenges
Revolution in Military Affairs
Revolution In Business Affal

Meet shape/respond challenges while transforming future force
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!=Categorizing Future Threats and
Military Responses

Territorial Power Peace Strategic Humanitarian
Defense Projection Operations Defense

MejorWars~

Criticisms of Current Defense Strategy

1. Threat-Strategy Mismatch

2. Strategy-Forces Mismatch

3. Forces-Funding Mismatch

4. Over-stretch and Under-stretch
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Developing Defense Strategy Alternatives

* Greater or lesser reliance on allies and coalitions?

* Greater or lesser focus on peacetime engagement activities,
peace/humanitarian operations and crisis response?

Enhanced or reduced readiness of forces for near-term major
wars?

Deliberate or accelerated transformation of forces and
capabilities to meet future, more robust military challenges?
Transformation for what?

Greater DoD focus on civil support to protect US territory and
populations?

Choices are not necessarily mutually exclusive!!

Where Should Strategy Take Risks? How to
Strike Right Balance Among Missions?

2005 2010 2015
Key Variables

Definition of
Major War Interests

• Threat
Crisis Assumptions

Response Op
, Tempo

Peacetime
Engagement & Versatility

Stability Support

Current strategy seeks to minimize risks across the board
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I Key Strategy Issues for QDR-01

National interests a Clear delineation of strategic

- Does current strategy's priorities, required capabilities

hierarchy of interests (and what's not required)

remain valid?

- Changes in weightings of * Ability to ensure thorough

interests? coverage of emerging missions
- Homeland security and DoD

civil support
International security - National missile defense
environment - Info war, sustaining ops in

- Should consider range of CBW
potential threats, - Stability support
likelihood, and - Crisis response
consequences of
occurrence * Patterns of engagement and

force management

Challenges for the Analytic Community

Need analytic tools to inform QDR-01 decisions, specifically:

Peacetime Crisis Response & War Prepare to Meet Future
Engagement/SSCs * Re-defining MTWs Threats

"* Prioritizing regional • MTW base case * Linkages between
security objectives

" Measuring effectiveness assumptions modernization and
of peacetime • Improving MTW transformation
engagement modeling to take * Facilitating

"* Combined exercising account of meaningful trade-offs

"• Assessing long-term information, NBC, among defense

deployments coalition capabilities

"* Developing interoperability, etc.
compellence models

"* Use of force criteria for
SSCs

"* Effects of SSCs on
MTW readiness
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FY 2001 Quadrennial Defense Review

Joint Staff Road Ahead

Vince Roske
Deputy Director, J8
Wargaming, Simulation and Analysis
Joint Staff

National Defense Authorization Act for Fiscal Year 2000

dJune 2001

"150 days after new
President takes office"S~Sep 2001

SECDE- "'In consultation with JCKS"

Conduct a Review so as to:
-- Delineate a National Defense Strategy
-Define: - Force Structure

- -Modernization

I nfrastructure<
-Other Elements of Program & Policy

- dentify a Budget Plan --

- Assess -Political, Strategic and Military Risk - - Assessment of Review
Assessment of Risk
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QDR Timelines/Milestones
OCT 'JAN 1APR.' 'JL OT AN AP I 'JUL OCT

JL I OC JA P

Phs : NSSG Election NSSG NSS QDR

Organize Report Phaepr II ep

- CJCS Guidance

- JS Off Sit
-JCS TANK, ýROC Trips,

- CNsConference

- Publish JSr Notice'

Phase 1I: Prepare
- Initial Analysis Definition___ I ___

- Joint Strategy Review/NMS 2000 Phase III: Execute
- Joint Vision 2010 Relook (JV 2015)-ODQRPrcs
- DYNAMIC COMMITMENT- S DPrcs

________________________________- CJCS Risk Assessment
Process

JS QDR Organization (Prepare Phase)

"As Needed"
7 ~~d/I.-. (Service

Chief and
On-JS EXCOMk* * CINO
7(DJ-8 Chair) inputsPS1

Service andII
CINC inputs JS GOSC Service CDR

-(VOJ-8 Chair) ..............* L_ ý lea~ds

Director, JS QOR JS Itgrto Grop
Review Group (VDJ-8) A

Strategy and JJ~ Force GenerationJ 181 Sustainment, J4
IRisk Assesset Capability & Modernization Strategic Mobility

I ~ Structure &anrstutr

Readinss ~ Informationn, Human
ExperimentationReors
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PERSPECTIVES ON
ANALYSIS # I

-THE PURPOSE OF ANALYSIS IS TO IMPROVE INSIGHT
WITHIN THE DEBATE.

-THE DEBATE IS ALWAYS AMONG THE STAKEHOLDERS.

-INSIGHT FROM ANALYSIS FLOWS BEST FROM THE
"PROCESS" OF DOING THE ANALYSIS.

* NOT FROM THE ANALYSIS "REPORT'.

THEREFORE:
-THE BEST ANALYSIS PROCESS HAS PARTICIPATION;

COLLABORATION AMONG THE "STAKEHOLDERS".
-DEVELOPING AND MATURING THEIR SHARED

INSIGHTS AS THE ANALYSIS PROGRESSES.

PERSPECTIVES ON
ANALYSIS # 11

-MODEL CENTRIC METHODOLOGY IS THE DIRGE OF
EFFECTIVE ANALYSIS.

-BEST ANALYSIS FOLLOWS AN ANALYSIS RECIPE:
1. WHAT'S THE QUESTION?
2. WHAT'S THE REAL QUESTION?
3. WHAT MUST THE FINAL SLIDES LOOK LIKE?
4. WHAT DO WE ALREADY KNOW?
5. HOW DO WE GENERATE THE MISSING INFO?

(SURVEY,GAME, BACK OF ENVELOP, SIMULATION?)

Only the Last step involves picking tools (models) and
this step may not be necessary to do an effective analysis.

57



Some Potential JS QDR Issues
Role of US Nlilitarv Strate<,,

- What are costs, risks of what we do? Capability-based? Threat- based?

Force Structure • Combination?

"* Scenario-based planning...still viable?
"* Is 2 MTW the right sizing convention? - Topline: up, down or same?
"• Impact of modernization? Near vs. Far Term

Personnel - Balance between R&D and procurement?
* Impact of economy on recruiting? - How do we quantify risk?
* Impact of changing attitudes toward military?
- Will demographics support force structure? Modernization/Recapitalization

Reserve Component What are the strategy-based requirements?

"* Role and size? Political support for change? What is affordable? Bill payers?

"* Readiness and capabilities? Agencies

Enablers - Number and size

"* Incentives and metrics for change? Infrastructure
"* What management mechanisms will DOD use? • Political support for change?

Technologv Possibility of new BRAC?

• How do we discard legacy R&D? Departmental "Fratricide"
* Can we embrace emerging technology faster? - How can we avoid it among Services?
* How do Space / C41SR factor in our strategy? ' ... between active and reserve?

JS QDR Defense Agency Review

Director, JS QR JJS integration Group Cross-Functional
Revie Grou (VDJ8 udget. AnalysisReview Group (VDJ-8) J"• BAdgmin Support Revtew

I •I ,I * I *
Strategy and J5 Force GenerationJ J8 Sustainment, J4Risk Assessment Capability & Modernization Strategic Mobility

RsAseset Structure & Infrastructure

DSCA BMDO DCAA DLA
DTRA DeCA DSS

DFAS WHS
TRICARE

J3 Transformation, J1 Information J Human J1
Readiness Innovation, & Joint Superiority Resources

Experimentation Roc

DARPA AFIS NIMA DLSA

DIA NRO DOD HRA

DISA NSA DODEA
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JS QDR Organization (Execute Phase)

"Notional" Sevc

E r Assessments
0.C

OSD QDR
Service adAJO/PDP
CINC inputs Organization nps

I nputs DJB har Ta VD8le

Risk~~~~ A....ssessment Cpblt! .oenzto 'SrfgcMblt

Readnes *. nnvaton,& Jin'pt

JSJ- QDRir Prcs Phase I- Timelin
OCT~ JA APA ~i

Sr'ae 5 Src an deign at pae leds acivtes
QDRis s Phsmen I:Ppar PaeyJSAvc

Chrtr Du nfato the Sre cDef

Anlyi Defnition mto 7

,aCICyJoint~nfrmt Statg Reiwria 'M
Strategynayi JS Guidnceuan

Jointeio Visonou1rReco
______Service_______________ Publis

JS QDR Pocess Baseln 11am mein

______Phase _11 Elect~rionsinGm

Ryamcpomiten

QDRPhae 1 Orani S-rvi-e5an



QDR Timelines/Milestones

Inaug. ,NSSG Phase IIIRe
nReport N Report

QDR Phase III: Execute :...' i' ip; te 2

Finalize CJCS \J~alkyaayia 5
Assessments "actiities. v.

JCS TANK for Final IssuesA

Facilitated VCJCS/DCINC Workshop /
to Vet Risk Assessments

Preliminary Risk Assessment o
Game Serieso

AZJCS TANKs _\30Sp1

OSD QDR Report Preparation

(collaborative with JS, CINCs, Services)

Joint Staff QDR Objectives

Develop a QDR process that will
shape defense policies

Ensure the process is strategy-based,
not budget-based

* Define a force structure responsive
to the national military
strategy...including plans for
modernization, infrastructure, and
resources
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Analytical Perspective

Mr. Jim Johnson
OSD/PA&E

Not Approved for

Public Release
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Army QDR.
Ov e~rvi,,,ew

* MG Robert St Onge
Director, Strategy, Plans, Policy Unclassified

Oui Pojuuifir flte Nation, P, Peruasive in Peýace, Jnvh",che iii WIJn'

Agenda

*QDR '97 Perspectives

*Army Transformation

*QDR '01 Preparations

*Analytic Challenges

On PoInt for the Nathm.o Perwaasie hi Pt~ace. I4?Pibhkihi H~ibJur
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Army Related QDR 97 Findings

MOD1ERNýIZATION

REPORT OPTHE R 2001
QUADRENNIAL Force X)0 xoo

DEFENSE 2004
K> Mny let STRATEGY

Shape, Respond, Prepare Nowe

()])R 97 LEFT, ARNMY I'Rm.RAii 2 NITWý
IUNHA:I.ANCEf): IREADINESS

"Although these actions [accelerated fielding of I
digitized corps antd comtpletion of Arini Nationtal eonloofSo
Guard Redesignt ntore quickli,] will imtprove ithe
Arin's longer-term investment pragrant,
addttoslitiona ltterm e wits/ bte tŽ'qtlirrtl to a, hv a FORCE STRUCTUR SEN McCain
bloloited nittii'iyjotiion 1)tt'lrtili. ' oe-" R-AZ

"In tite mtiddle oif tite inetr decade, thte RAHl-66 10 AC 0 tAO

Comnttche helicopter and tite Crusazder self-
i propelled hiowitzer wrill entter production. Or ADRS . 2013 -2009 INFRASTRUCTUR

reviewr reaffirmns thtat botilt systems are necessu t
tire Fttrce XXI concept.

Staitgs fromt f/ali'lettiil' ttor rstincl redcioib
itloite itrill beintifi i' tont/tor bt hit pit"as.

rtilgitmetit!" an eoio alis res t critical to illoot in2

Iitei)~c~ nistte 'ocrtg- stt h4."- - e a ine h Pe'ace. - UJ7JJCI, in - a

QDR 97 ... Successes

Keys...
"* Army QDR Organizational Structure... .mimicked QSD/JS

"* Army Analytic Approach... .indepth, integrated, innovative

"* Telling the Army Story ... informed key audiences of Army
capabilities

..Results
* Led to responsive, quick turnaround assessments

* Quantified impact of SSC requirements on OPTEMPO,
PERSTEMPO, readiness and risk to MTW

* Quantitative analytic effort validated Army force
structure requirements..

- OSD/JS/Congress received new insights into total Army force
requirements

Oni Ioilitfoi, the ANratioi . .. Pcitwrius~ie in ,Peace, lin IwiWiL hin Jfiia;-
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QDR 97 ... Lessons§-Re7Learned

Strategy must be the driver...

* Early identification of information/data and analysis requirements is important

Solutions must be militarily sound and economically feasible

Army objectives must be defined up front and understood by all

Integration of functional areas is difficult...but essential

No ideal models are available.., work with what exists

* * Army must work together as "The Army"

Participation of Senior leadership is key

Joint solutions are preferred

But ultimately ... IT'S ABOUT RESOURCES

Ott titt fori the Nation, Pe's nasi,,e hi=i'ace.ii hpincild<! H inar

Agenda

QDR '97 Perspectives

QDR '01 Preparations

Analytic Challenges

Ont Pointfor the Nation . . Perstatstv i. Ptea celitwincte ipi f n4r.
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21st Century Security Requirements

Spectrum of Operations

Domestic Support Peace Operations Limited Conflict Nuclear War
Disaster Relief • Peace Building/Making Counter Terrorism Strategic Weapons
Civil Support * Military to Military * Raids * Tactical WeaponsContacts•Arms Control Strikes

•Nation Assistance °Insurgency and
•Peace Keeping Counte rinsurgency

,Security Assistance

Environmental n
Full Spectrum Oeain

Challenges .Rgoa

SNsingle threat; a Conventional
range of dynamic ', Cnlc

security challenges Lec nocmn

* Increased threat 
P Efre,

from:Humanitarian Show Sanctions Enforcement
- Asymmetrtc attacks Force

on critical nodes Assistance Force Counter Drug
- WMD proliferation REQUIRE:
- Terrorism - Broad range of capabilities
- Complex, Urban Strategic Responsiveness / Strategic Speed

terrain Dominance across the Ful Spectrum of Operations

The Objective Force Must Be: Responsive, Deployable, Agile, Versatile,
Lethal, Survivable, Sustainable

On Poioitt.fiir the NAatiw ... Per*'suasive in Peace. Inhijcihle in If tr

Strategic Vision Development

STRATEGIC
FACTORS

FNational Military Strategy
-Shape

-Respond
--Prepare Now

National Security Strategy
* Fundamental goals endure
* World remains volatile, uncertain,
complex, ambiguous 21 CHALLENGES
"Unbounded, full spectrum challenges FOR THE

-Failed and tailing states 21 st CENTURY
- Regional or state-centered threats 2 C
- Transnational threats
-Asymmetric threats
Rise of a major military competitor?

Joint Vision 2015 '
Full Spectrum Domir-nance

* Dominant Manieuver

* Precision Engagement
* Full Dimensional Protection

* Focused Logistics

On Point for the 'adtiow .n . Persufasive in Peace, Invincible in WVar
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Strategic Vision Development

It is the direct, continuing, and comprehensive control over
land, resources, and people that allows landpower to make
permanent the otherwise transitory advantages achieved by
air and naval forces.

ARMY's STRATEGIC PURPOSE UNCHANGED
Prompt, Sustained Land Dominance

COMPEL ENEMIES 5/

* REASSURE ALLIES/PARTNERS
• DETER POTENTIAL ADVERSARIES '•

* SUPPORT DOMESTIC COMMUNITIES: j

ARMY MISSION AREAS

PART OF Full Spectrum Requirements
INTERDEPENDENT Deploy, Fight, and Win Major Theater War

OPERATIONS IN A Promote Regional Stability
: COMINEDd~iN,:,!:• •Reduce Potential Conflicts and Threats

COMBINED JOINT Deter Aggression and Coercion

INTERAGENCY Conduct Small-Scale Contingencies (SSC)

TASK FORCE Support Homeland Defense
ENVIRONMENT • Provide Domestic Support to Civil Authorities

Why We Must Change

Existing force structure and supporting systems were designed
for a different era and enemy; lack the capability to operate
optimally across the full range of operations our Nation is calling
on the Army to perform.

'F Heavy forces need to be more versatile Light forces need increased lethality,
S with reduced logistical footprint. I mobility and survivability.

>- Achieve Full Spectrum Deterrence with a demonstrated capability
>:- Provide the NCA with a full range of Landpower options
:- Achieve greater simultaneity for large-scale operations
> De•ny an adversary's political and military objectives before he attains them
>-- Provide America the capability to shape the strategic environment -

On Poin ýforL the IN~tion , Persrasb' in Peae. h;bicibh' hin 0ir
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Enduring Truths

What will not change:

The Army will remain a professionally rewarding and

personally enriching environment within which people

take pride in being part of the Nation's most highly

esteemed institution.

We will not fail in fulfilling our non-negotiable
contract with the American people - fighting and

winning our Nation's wars.

The Army's Strategic Vision is about Transformation.. .and
taking care of People and preserving Readiness

On Pouiut fiur the/uNtioitn .l.Ir'tisi'e in PI'etc lt' ,incible in 11'ut

The Vision Process

CSA-Directed Task Forces and Study
Groups

Senior Army
"Plannin Grou

SecArmy/CSA Tapped Into the Entire Army to Develop the Vision
On Point fur the Nutiun , . . Pe'rsuasive in Peace,I', invcifle i'n War

70



SAricuaesin the Vision

Meanstan

Oui Poitiflr SpetrumEoaOpertiins

the ojectve foce wll acievetheAm'ransformation ojcie

Ful Spctrm Dmianc

TrnsforaionSt frategy NainPeruGei Pden'ndl nW

-Vivi Descipti1



Movingo Out

*Brigade conversion
at Fort Lewis

*S&T exploration

*Manning the Force X

*Transformation

Campaign Plan

Onl Poiltt/bi~ the Nation. .I.ersiuisive in IPeace,. n,h'incihlc ill Wa(r

Achieving The Tranisformation Over Timne
2003 Earliest Opportunity

REFOCUSJ RESHAPE REALIZE VISION

NEAR-TERMMU ~l FAR-TERM.

READY DEVCONCPT - INTERNALIZE DOCTRINE

READY and DOCTRINE

TRANSFORMING ~.--
THE 1 BDE CBT TEAM ~BETEOC

OPERATIONAL ANYWHERE IN 96 HRS

FORCE [ I DIVISION IN 120 HRS

S DIVISIONS IN 30 DAYS

FULL SPECTRUM
FORCE DESIGN

TRANSFORM-------
THE

INSTITUTIONAL REDESIGN THE RESHAPE THE
AMY INSTITUTIONAL INSTITUTIONAL ARMY
ARMY ~ARMY i-

Cam paign Plan Synchronizes the Transformation Axes,
On Point for the XNonit ... Prsuiasii'e in Peace, inrinicible it/ War
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Initial Brigades ...

r r

Validate the Concept Within A Joint Context- JV20XX ~<i

Oil Poult, fir the N~ation .. Perstuasive iti J-eace. 11bw liiinc'llN' I uir

The, Interim Force .. .

Colombia Liberia Somalia Iraq Panama
Rwanda Haiti Bosnia Ksv

DisasteKosovoe Desert Storm
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The Objective Force ...
A Multidimensional ForceNO

Peace Operations

Humanitarian
Assistance

Disaster
Relief

ATTACK PE

CIVIL Itreto
SUPPORT ? Itreto

Terrorism / Drug Nn
Combatant

WMD THREATS Evacuation

Versatile Enough to Handle Missions Across the Breadth
and Depth of the Spectrum

Oil Ploint for the Nation.. Pecrsuiasijve in J~'rC.Jiici/in Iltr

Agenda

QDR '97 Perspectives

Army Transformation

4~R '01 reparationsj

Analytic Challenges

.nJ'oufor the XNaton. Persu~asive in Pedace, Inviicible~l InV'i
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QDR 2001 -The "13 Questions"

Naiona DefensefAuthorizationAt, for Fiwsca ea i2000 wi~l /f

-*5ýiL Disi30 days1

1 Div in 120 hirs

-- ~Current Force ClosurerK
Requremntsas Validated

by MRS BURU

SrtgcResponsiveness
~-'~ ntire Across the O tae

EnieSpectrumn of Operations_

On Po' it fi'r 11 Alion ..
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Army QDR Assumptions...

Primarily The QDR Will....

* Be Strategy based and resource constrained

* Focus on the total range of requirements across the
full spectrum of conflict

* Seek to maximize Services' capabilities in support of
the National Military Strategy

Onl Poi•itt)r the ,Vation . .. Pe!tl'rasive ill Peace. lllinlciihle ill illr

QDR 2001 - Army Objectives
= Transformation is the centerpiece!. Gain

Congressional and DOD support for
Army transformation objectives and •,, _
requirements (including resources) :•

SDemonstrate value of land forces across the full spectrum of military
operations

=> Make the Army's case for requirements and resources -- base all
work on strategy

Ensure Army authorized personnel endstrength and force structure
are adequate to meet strategy-based requirements and achieve
PERSTEMPO objectives (including improved HD/LD posture)

SClearly articulate Army's contribution to SSC's and the impact of these
efforts on readiness

SIdentify and resource required concepts and capabilities for Homeland
Defense

On Pointjfior the 'tttiot ... Persuasive in Peace, Invincibte it, Wllr
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Developing Army Issue Sets...

Align rm o Ipt/re with A ddre ipuse

Rouint Staffw D QDR Lgsae
RAND and

Tans Armyttitfn Issueiile Development OIM

prd oeses P ofs AaTA dnn

and postratei communaation MUTG bee o drierVaidaio a
-Ce .l Staten Reuiem nt

-Ienf Wher to tak Risk ~ A

*lign with

arenemoto SroosI ttnutn Q uets io ns

(01 MGibtn for Otletn IACLOr

ICRP I nrDit

Or-an z, ti naln 4lile :DSP fQ R.BI(

Retain_ ___n~linmn oARSTAF x neet______

fouso itgrtorn a oisepsiatlao r. AI'eDCRPAIle ern ITd Cd, er w wa s

77 ynsItý,mb i w



QDR Cooperation...

Services, Joint Staff and OSD Cooperation and Collaboration
Should Maximize Synchronization and Integration of...

Scenarios
Analytical Tools

MOE and Metrics

Methodologies

- Data and Information

Resulting in a Collaborative Effort to Produce....

A Joint Mission Capabilities Baseline That Is Available For All Joint
And DoD Analyses. This Baseline Could Adequately Represent Joint
Capabilities For All Levels of War, Operations, Missions And Tasks.

01 Pwout.fifr the Vatioi. . .. lermsisive in Peace. In iincihle in JJtitr

Agenda

QDR '97 Perspectives

Army Transformation

QDR '01 Preparations

On Poiit./hr the Nadtin,. . .. I'strtuasile in P,-'Lce', Iwilicible hi Wiir
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Analytic Challenge...

TServices

OSD FFRDCs Modernization Models

Infrastructure,- Readiness
S-RaP.P Others

Force Structure Resources

" '• Joint Staff
Transformation ARSTAF Homeland Defense

Simulations Studies
Congress

On Point fior the Nation . rerstifisiriin Pecewsiwciite i J*,?i`0r

Analytic Gameplan

* Army Senior Analysts Advisory Group provides
analytical overwatch, advice and coordination

* We have good understanding of models available and
"strengths/weaknesses of each

* Leverage on-going analyses and shape pending
analyses to inform Army on possible QDR issues

* Service and OSD analysts have been meeting for over a
year to reach consensus on models

Bottomline

/ Conduct indepth and focused analyses by integrating-
and coordinating total operational and analyticat effort

Onl Poin t for the, Nlation Persi 11a, h Iln79
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Full Spectrum Analysis

Prepare Shape Respond
eResponsiveness,

Deployability M. m

Agility and
Versatili~ty uain

*•b "FORCE STRUCTURE - .. . . •

,S: MODERNIZATION . ,

. ..... READINESS "" ""•

e yNFRASTRUCTURE . Others

S* HOMELAND DEFENSE .FR.
. ". RESOURCES . ... ARSTAF

. .. . . .. &ace. inj /cithte i, lir

How You Can Help

* Serve as a communication and coordination agency

across the Services, JS, OSD

• Promote analytical integration across the Services, JS, ODS

• Assist in identifying analytical tools relevant to ODR issues

that span the full spectrum of conflict

* Assist ODR community in leveraging unique capabilities

On; Poiint/ r the Natuion.. Persuzsire in Peace, !1n'inciL, le inz W'ar
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Summary...

Army Strategic Vision and Transformation are the
overarching "lines of operations" for executing QDR '01

/ QDR '97 resulted in successes and lessons learned
that must be leveraged

" Preparations for QDR '01 must be early, integrated
and focused

.1 Analytic effort must be synchronized with operational plan

I Analytic effort must be indepth, integrated and relevant

On Point .fir the Nation .. e l1e in War

Questions?

On Point for the Nation, Persisipe tn Pea;ce,-oc. Imc~blitib War
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QDR 2001 ... and Beyond I
A Process Roadmnap

DRPhase 11 Update
t o

MORS ROutnlin

"* Where we are

"* Where we're going

The Bottom Line

We are executing a plan to position the Navy for
QDR '01 ... with a coherent message

N U N3/N5
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OPNAV QDR Organization

10 Subgroups

Staff Reorg.,
Staey& RBA &

Asymmetric Force Streamlined Nuclear
Warfare & Sizing Inf rastructu Deterrence Modeling
Homeland & NMD

Defense Strategy forBalance:

Readiness, Transfor- Total
eseSpace Recap. & mation ForcePrsneTransfor- St ratgyFoc

.. .m atio n t t

Zi W 4 'N3/N5

Issue Ident cation

IOSD CA

SNDUNPS

"NSSG"FEFs
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Lead-Upto DR '01

CPRCnANe
Ma0 y 00 Jul 00 "Se0 Nov M0Ja.0

JV21"EngagementuPlan

Revisio Rep85



Strategic Plan
Concept

Means

AMNidq/N

Informtdoyms A=aý l m

ZA-WW, V 3I NVJ15

N81 Efforts

Modeling capabilities
- Joint Campaign Analyses

- MTW (including RT-2 & RT-5), SSC, MOOTW

- Force Sufficiency Across the Spectrum

- Global Naval Force Allocation

- Support of JWARS Effort

* IWAR
* Participation in N51 Working Group

I6 . N3/N5
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Outline

p Wh•ew ~

]'he Bottom LiUe
We are executing a planto position the Navy for

ODR. '0!... with a coherent message

D .Them. es

* Through combat-credible presence forward, the
Navy provides our nation the means for both
continuous shaping and timely response to cris

"* The Navy's transformation into a knowledge-
superior force enables it to dictate the
operational tempo across sea, air, land, space,
and cyberspace -- an expanded battlespace.

"* New mission areas, such as TMD and land
attack, drive both new capabilitie - -

additional capacity. IM ES
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Backup

zV 3 N 3/N5

Roundtables

* Objectives
- Present Navy rationale to "larger" Defense Community
- "Early look" at criticism/counter-arguments of Navy

positions
- Gain supporters / "defuse" adversaries

* 18 Roundtables Scheduled

* Contact List of 240+
- Think tanks
- Academia
- OSD/Joint Staff
- Media
- Others...
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Pub licatins

• Have Full-time "PAO" (plus one)

• Monthly Articles Submitted by Working Groups

• 14 Articles and Interviews Published to Date

"* "The Show"
- A targeted publication plan
- Divided publications into four groups (Navy-oriented,

academic, general news, "adversarial")
- Identified and called over 40 select editors/journalists

"• Established liaison
"• Determined interest in type of articles

Leveraging and Outreach

"* Studies Initiatives
"• Outreach to Other Services Flag/AO Level
"* Outreach to OSD/Joint Staff* Other I 511NýtB

N51 WAR OFFICER NS1,JWCA OFFICR N1QO FIE

..... . . . ...8 9
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Engagement
,ýContainment-%,'

'1/3 Less
PeopleLarge Force '4ý

Structure 40% Les
Force Structure

Forward Basing 4 times more
deployments,

Robust
Infra truCtUre On Average 14,600 personnel

and over 220 Aircraft deployed
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The Military in the 21st
Century Information Age

A Perspective for the QDR

LtGen John E. Rhodes

CG, Marine Corps Combat

Development Command

Outline

* The 21st Century Environment

* Implications to the Defense Establishment

* USMC Challenges
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The Environment in
the 21st Century

INFORMATION ENVIRONMENT:
TECHNOLOGY

"* Global, Ubiquitous Communications
- Perspectives, Biases, and Influence

"* Merging of Civilian and Military Networks
"* Who drives / controls info-tech development?
"* Relevance of traditional organizational

and / or managerial principles?

Technology is not a panacea, and may even add to chaos and
unpredictability - adversaries will be able to obtain the same,
or better, info technologies than those available to the military.
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INFORMATION ENVIRONMENT:

RISKS

* Information addiction /dependence

* Technological blinders
- "Technophilia"
- "Technophobia"

* Shortened predictability cycle
- Obsolescence
- False starts
- Unexpected consequences

INFORMATION HUBRIS?

What has Info Superiority done for us lately?
* Pearl Harbor
* PLA Invasion of Korea
* Vietnam
• USS Pueblo / USS Liberty
* Beirut
* DESERT STORM
* Somalia
• A-IO crash in the Rockies
"• Saddam Hussein, bin Laden...
"• India / Pakistan Nuclear Tests
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Implications to
Defense Establishment

CHANGING ENVIRONMENT

"* Chaos in the Littorals
"* "Lesser" threats

" Asymmetrics
"• Decreasing Overseas Access

"• Homeland Defense
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Defense Strategy
Shape, Respond, Prepare Now

Shape
Forward presence/engagement increases in

importance. Dictates forces that are

"* More adaptable
"* More proactive
"* Prepared for a wider spectrum of engagement

Defense Strategy
Shape, Respond Prepare Now

Respond

To be most effective, forces must

"* Reduce predictability
"* Not rely on a rigid structure
"• Be believable
"* Be appropriate for threat

Forward presence leads to Speed of Response
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Defense Strategy
Shape, Respond, Prepare Now

Prepare Now
Can't be constrained by traditional
thought. Need to look toward

"* Experimentation
"• Overhauling acquisition system
"* "Fixing" PPBS

"* Improving training

and...

Defense Strategy
Shape, Respond, Prepare Now

Improving Analysis

"• Non-linearity

- Project Albert

"* Mission Area Analyses
"* New model developments
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USMC Challenges

Employ the MAGTF as a Sea Based
Operational Maneuver Element to...

• Maximize inherent flexibility to mystify,
mislead, and confuse

* Hit centers of gravity...Non-linear
• Enable decisive maneuver and

engagement at time and place of JTF
commander's choosing

* Protect the force
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MARINE CORPS C2
EXPECTATIONS

"° "Full Range of Operations" Effectiveness
"* Command and Coordination, vice

Mechanistic Control
"• Build Increased Tempo Through Key

Elements of Commander's Intent:
- Intuitive Decision Making (Refined Decision Making Process)

- Mutual Understanding (Common Educ. / Trng Experiences)

- Implicit Communications

"• Determine & Focus on Relevant Information
"• Secure, Reliable Info Systems

OMFTS
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IMPLEMENTATION
APPROACH

Full Spectrum of Expeditionary Operations
- STOM: (Demonstration, Operations, Raid, Withdrawal)
- Sustained Operations Ashore (SOA)
- Other Expeditionary Operations (OEO)
- MPF(F):, (Linchpin to future Warfighting Capability)

The Bottom lne. ;..M arineSt.Will:

O n o n E ff o rt 
A l b r

Si ;.;• : ~ ~ ~~~.. ....... : ..... ......

haveo one .oot firmly plantd in the past

and 1beconstantly leaning forward, with

One foot firmly aim ed<?toward: the future~:

i115
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NDU QDR '01 Working Group

NDU QDR '01 Working Group

Getting It Right:
Process and Analytic Challenges for

the Next QDR

Ms. Michele Flournoy
Institute for National Strategic Studies

National Defense University

NDU QDR '01 Working Group

Purpose

"* Identify significant process and analytic
challenges for QDR 2001

"* Suggest ways in which MORS can help
meet these challenges
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NDU QDR '01 Working Group

VI QDR, 01~rking Group Process Challenges:

7 The Big Four

* Compressed timeline

* Putting strategy in the driver's seat

* Integration

* Unknowable process design

NDU QDR '01 Working Group

Meeting the Process Challenges:
How OR Can Help

* Advance preparation

* More flexible, responsive analytic tools

* Analytic roadmaps
* Better use of decision support tools
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NDU QDR '01 Working Group

7 NDU QDR '01 Working Group

Advance Preparation

* Develop suite of methods and tools
- For full range of analytic tasks

- Conduct rigorous baseline analysis
- In all anticipated issue areas

- Test/refine analytic methods and tools

- Develop candidate issues and options based
on results

* Anticipate range of possible guidance and
develop associated analytic requirements

NDU QDR '01 Working Group More Agile

and Responsive Tools
" Better scoping tools

- Explore broader range of variables/options

- Identify areas that merit further analysis

" "Quick turnaround" tools
- Enable multiple runs within QDR timeline

* To investigate more variables and options, build
confidence in results

- Support ongoing dialogue between decision-makers
and analysts

* To respond to new/evolving policy guidance
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NDU QDR '01 Working Group

ANDU QDR '01 Working Group

Analytic Roadmaps

" Identify major issue areas and potential desired
outcomes in each area

"* Create draft analytic roadmap for each area
- Flow chart showing end-to end analytic process --

how issues/options will be framed, analyzed and
brought to decision

"* Develop cross-cutting analytic plan that
identifies how analysis in one area will inform
others and vice versa

" Anticipate gaps/shortfalls and develop
workarounds before review begins

NDU QDR '01 Working Group

Better Use of
Decision Support Tools

* Tools to organize complex decisions

- Identify key elements of decision

- Highlight relationships between different issues

- Collate and match disparate analyses across
organizational lines

• Tools to track the QDR's progress

- Manage complex process with many moving parts

- Ensure policy implementation and accountability

* Display tools

* Tools to facilitate integration and final decision-making
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NDU QDR '01 Working Group

NDU QDR '01 Working Group

Analytic Challenges:
The Big Four

"* Full spectrum analysis

"* Capturing how we actually fight -- now
and in the future

"* Analyzing TEMPO and force
management issues

* Supporting DoD transformation

NDU QDR '01 Working Group

Full Spectrum Analysis

Analyzing full range of what strategy may require
- Shaping

"* Peacetime engagement
"* Overseas presence

- Responding

"* Smaller-scale contingencies (SSCs)

"* Major Theater Wars (MTWs)

"* Countering WMD, 10 and other asymmetric threats

"* Homeland defense

- Preparing

* New operational concepts and organizational
arrangements for transformation

121



NDU QDR '01 Working Group

NDU QDR '01 Workitg Group

r Capturing How We Actually Fight -
Now and in the Future

* Attrition-based models vs. effects-based focus

* Show effects of evolving capabilities

- e.g. C4ISR, strategic interdiction, dominant maneuver

* Assume adversaries will use asymmetric approaches
- WMD, 10, terrorism and others

* Play actual and emerging operational concepts

* Assume US forces will transition from a posture of
engagement

"* Play allied/coalition capabilities more realistically
"* Incorporate broader scenario set

- e.g. delayed/denied access, urban terrain

\'NDU QDR '01 Working Group

Analyzing TEMPO and
Force Management Issues

" Need to understand what our forces are doing/how they
are spending their days away from home
- Historical TEMPO data not readily available

- Data spotty and often poor quality

" New TEMPO analysis tools required
- Analyze combined demands of:

" Full range of SSCs

" Peacetime engagement
" Away from home training

- Cover all personnel (including all CS/CSS)

- Assess impacts of TEMPO on readiness

Goal: Be able to analyze TEMPO and its impacts by type unit, type
weapon system, or type personnel as appropriate
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NDU QDR 10 1 Working Group

NDU QDR '01 Working GroupSM Supporting DoD's
Transformation

Need new analytic tools for assessing:

" New technologies and capabilities
" New operational concepts
" New organizational arrangements
" Alternative investment approaches to S&T,

R&D, and procurement
" Alternative approaches to streamlining DoD's

infrastructure and improving its business
practices

NDU QDR '01 Working Group

Conclusion

OR can make an enormous contribution to
quality of QDR analysis, process and decisions
Next 11 months are critical for addressing
important process and analytic shortfalls

A concluding challenge and call to action:

Develop an analytic gameplan for QDR 2001 that
the next SECDEF will find too good to refuse
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NDU QDR 01 Working Group

ADL QDJ? '01 Wo rking Grou p

k Back-up Slides

NDU QDR '01 Working Group

• NDU QDR Working Group Objectives

Phase I (Oct 98-Apr 99): Identify key issues for
next QDR to jump start Joint Staff and OSD
analytic preparation

* Phase II (Sept 99-Nov 00): Provide Joint Staff
and Services with insights, analysis, and
recommendations on:
- Defense strategy alternatives

- Criteria for sizing U.S. conventional forces

- Strategy-based force structure alternatives for
2005-2010
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NDU QDR '01 Working Group

. / NDU QDR '01 Working Group

STop 10 Desired Outcomes
Goal: A balanced, sustainable defense program that executes strategy

with acceptable risk
"* Refined strategy, including force sizing criteria
"* Reduced peacetime PERSTEMPO strains
"* Clear, concrete transformation strategy
"* Investment strategy that reflects transformation strategy
"* Interim vision for reengineering the Total Force
"* Consensus on DoD requirements of Homeland Defense
"* Strategy for maintaining nuclear deterrence and strategic stability

as U.S. deploys limited NMD
"* U.S. overseas posture that better positions U.S. for future

challenges
"• Streamlined infrastructure
"* Better business practices
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UNCLASSIFIED

M"II
DYNAMIC COMMITMENT

Wargame Series

Beyond 2000

Overview Briefing
UNCLASSIFIED

UNCLASSIFIED

DYNAMIC COMMITMENT SERIES

What models will be used in the QDR?

DYNAMIC COMMITMENT is one model.

DYNAMIC COMMITMENT provides an alternative
approach in that it looks beyond "warfighting,"
and the capabilities required to be successful.

Rather, the series looks in detail at the
availability of those capabilities and illuminates
the effects of performing SSCs on U.S. Forces.

UNCLASSIFIED
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UNCLASSIFIED

DYNAMIC COMMITMENT SERIES

Today's Briefing:

"* Background and Objectives

"• Mechanics of Playing the Wargame

"* Development Efforts

UNCLASSIFIED

UNCLASSIFIED

DYNAMIC COMMITMENT SERIES
n mmiimuuuulll

The DYNAMIC DYNAMIC
Cold War COMMITMENT 97 COMMITMENT

Ends Wargame Series Beyond 2000
Wargame Series

SSC Response Is the projected POM Force suitable to
Requirements Increase execute the current strategy or a

near-term alternative strategy?

A STRATEGIC-LEVEL, FORCE ALLOCATION WARGAME SERIES
THAT BRINGS THE RIGHT PEOPLE TOGETHER TO ASSESS THE

FORCE

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT

1997 Series- Huhnmmmlll~~

DYNAMIC Services and QDR panels used DC 97 to
COMMITMENT 97 shape their respective QDR inputs
Wargame Series . ,

* Provided quantitative data to analyze:
- Forward presence challenges
- OPSTEMPO/PERSTEMPO stresses,
-LD/HD shortfalls:

Provided forum for participants to develop
qualitative risk assessments ,

* Showed why the POM Force was suitable, though
stressed, to execute military response
requirements

* Reported the current force structure as fragile
and stressed - emphasized that any reductions,
especially in uniquely-configured platforms or
units must be considered carefully

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K
~The Legislation

ISSUES FOR INVESTIGATION:

1. Discussion of strategy and force structure best suited to implement.
strategy at low-to-moderate level of risk

2. Assumed or defined national security interests of the United States
3. Threats and scenarios used in the review

4. Assumptions
5. Effect of OOTW and SSCs on force structure readiness for high-

intensity combat
6. Manpower & sustainment policies needed to support > 120 day conflicts
7. Roles & missions of reserves/strength, capabilities, & equipment required
8. Tooth to tail ratio
9. Airlift, Sealift and ground transportation capabilities required
10. Anticipated requirement for forward presence, PREPO, & deployed force
11. Extent to which resources must be shifted between theaters
12. Advisability of revisions to UCP as a result of national defense strategy
13. Effect of anticipated technology advancements on force structure
14. Any other matter the Secretary considers appropriate

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT B2K

Objectives

A STRATEGIC-LEVEL, FORCE ALLOCATION WARGAME SERIES,
IN SUPPORT OF THE QDR, WITH FOUR MAJOR OBJECTIVES:

"* Identify the suitability of Projected US Forces (POM Force) to meet
future challenges

"* Identify key risks associated with the future employment of force

"* Building a baseline database for the QDR Process
"• Building a group of informed experts .•-•i"G--e.4•:•:@•

UNLSIFE DYN MI COMMITM ENT B2K:

Game rp t ofsisigtsaie

all~en conriut input

Game dataae fo akr folo-o anayi

Design/ GameRehearsal 24-28 July 00 .:.: .•

6-8 Jun oo S.,

UNCLASSIFIED

UNCLASIIED DYNAMIC COMMITMENT B2K
Outputs

Game report of insights gained

- JS,CINCs,Services,Agencies DC2
all contribute inputs C•on a'atg

Game database for follow-on analysis

UNCLASSIFIED



UNCLASSIFIED

-.. ..... M E MEN I I

Mechanics of Playing the Wargame

UNCLASSIFIED

UNCLASSIFIED

DYNAMIC COMMITMENT
Team Structure

Participants from JS, OSD, Services, CINCs, USCG,
DOD Agencies, and Coalition (UK & Australia)

"* Player team of Combatant CINCs, Services,
and Coalition

" Support teams
- Risk assessment team

- Support team (Lift, Log, C4ISR, Personnel)

- Resources team (STRATCOM, NORAD, SOCOM)

- Oversight/NCA team

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT B2K

Illustrative Vision of the Future

Start at
Current

Commitments

I_ r~mI EIII

1777;-T--

_______ t- 5 zT.'4t.m. g4i.i•tk 0' t-fl 'a o•.• . ..

I I I I I I I i I i • i I - I

.91 -92 '93 '94 '9 96 97 '98 9 99 '1 01 '0 3 2 05 ,6

SOver the Length of the 07 POM

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K

SSC Vignettes

* Illustrate full spectrum of US Military
commitments over recent history, as well as
capabilities addressed in strategy, short of
MTW

* Hypothetical locations balanced across all
regional CINC AORs

* Incorporate allied/coalition support, where
likely

Opposed Intprvention
Hu0 .ef Q I: No-Fly Zone

Peace Acoo 1h V d i Maritime Intercept Operations
FwW eSupport to Domestic AuthoritiesFollow-on q, exaqk op es NEO

InterposWti 4WbWi • qk' Show of Force

DomestiVt) St U&Cs/ Strike

Foreign Humanitarian Assistance

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT B2K
"Building the Future"

m i F,,,E EI IIII

* Event loading, by year, derived from historical
experience and Defense Planning Guidance

* Ongoing real-world events continue

* Specific event laydown randomly generated from
library of 63 :vignettes

• 2MTWs positioned as desired to test impacts

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K

DC is an Event Stepped Game

STEP Activitylnitiation. .
Each 'Move Begins

at the Start of aQuarter

Data is IVignette Initiation E
Cataloguedjln Dtby en Ex•traction

FDO Initiation Event Conclusion

=Exercise Initiat~ion

I • I :: •: " :• •: I A Move Ends at the

Force Rotation end of a Quarter
UNCLASSIFIED



UNCLASSIFIED DYNAMIC COMMITMENT B2R
The Future - Quarter by Quarter

alsOve tbe Length of thea 07 coneM
MNLSSFE
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UNCLASSIFIED

Development Efforts

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K

Study, Analysis & Gaming Div (SAGD) Goals

* To significantly enhance the DC gaming
process

* To allow the Services and other participating
organizations a long lead time to develop
analytic tools capable of supporting the DC
gaming process and to analyze resulting data

* To enhance our ability to explore an
alternative strategy, and/or force structure

Required an early start to the DCB2K development
process in order to develop new vignettes and

improve the game process

UNCLASSIFIED
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UNCLSSIIED DYNAMIC COMMITMENT B2K

Workshop I

Workshop I: 0-5/6 Level (Principal + One)

Purpose: DC "Development Kick-Off'

Objectives:

- To develop a common understanding, among
participants, of the DC series broad objectives

- To discuss desired areas of analysis for QDR Next

* To discuss data output for DC

- To develop common understanding of the way ahead

2-3 June 99 @ BAH, McLean, VA

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K

Vignette Concepts

• All game participants nominated ideas

* Resulted in 167 proposed vignettes

* Vignette working group reduced to 99

* Working group evaluated concepts based on criteria
they developed

- Plausibility

- Supports NSS and Defense Guidance
- Appropriateness of utilizing a military response
- Degree to which scenario facilitates response options
- Uniqueness

- Complexity

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT B2K

Worpan anagement

* J-8/SAGD established vignette development
workplan based on following criteria:
- Workgroup Evaluation
- DPG Requirements
- Game Balance Requirements
- DC97 Vignette Availability
- Coalition Input

• J-8 leadership approved vignette development
workplan

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K

Vignette Development Status

Final Vision:

• A library of -63 vignettes that will be used to
run all DC games required by the QDR process

Way Ahead:

/ Threat Review (DIA)

> CONOPs and required force capabilities (CINCs)

- Force review and effectiveness analysis (Services)

- Coalition contribution (UK, Australia)

- Support data, as required (CINCs, Services, and JS)

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT B2R
Vignette Development Time line

10SA 21 CONOPS eeom t

8/SAG e/SAGope

Coment. 2/F

"VTCT toAdrs; dior2 oliin orcn
r Srvies15c efctivness 26 eA djutmnt

UNCASIFED DYAMC COMTMN Adrss Calto
Impoveent Eniioe

near-term-- aleratv strteg and/o Force structurent

* Colitin - ncluion FinAustrali & UK

As Reaurdies-Icesdaiiytmesrredns

impactst Eviioe

*er Warlgtirngtv AnlsstraSrviesy pn/refgame foructue

"effectrc-Deivenes analsirs of sElecedtivignettssWS

"* Automate Game Management - Increased real-time
analysis during games, creation of a game results
database, real-time visualization of status

UNCLASSIFIED
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UNCSSIIED DYNAMIC COMMITMENT B2K

Including Coalition Participants
- ....... mmIm lumll~i

* UK and Australia have agreed to participate

- CINC will determine appropriate level of force
during game

* Unlikely that UK-AUS database will be interoperable

- May require White Team manual interface

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K

Workshop 11

Workshop II: 0-5/6 Level (Principal + One)

Purpose: DC "Metrics Development"

Objectives:

" To continue the development process started in
Workshop I.

" Brainstorm metrics and measures of effectiveness
that can be used to examine the POM force and any
near-term alternative strategy and/or force
structure proposed

27-28 October 99 @ BAH, McLean, VA

UNCLASSIFIED
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UNCLASSIFIED DYNAMIC COMMITMENT B2K

Metrics Development

Metrics refined into five categories

- Force availability/size and overall mix

- Availability of special resources

- Strategic mobility

- Adherence to OPTEMPO Rules

- Capability mismatches

UNCLASSIFIED

UNCLASSIFIED

DYNAMIC COMMITMENT B2K
Readiness Anal sis

Exploring the use of existing measures during
DC game

- JMRR
- GSORTS

"* JS J38, CINCs, Services involved in the process

"o Exploring (via SORTS) the historical effect of
ops on readiness

UNCLASSIFIED
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UNCLASSIFIED

DYNAMIC COMMITMENT B2K
Effectiveness Anal s'

Recommending Services analyze vignettes
in the following categories using existing
combat modeling tools.

- Opposed Interventions (3)

- Non-permissive NEOs (7)

- Strikes (4)

UNCLASSIFIED

UNCLASSIFIED DYNAMIC COMMITMENT B2K
Aao ss and Tools

During the Game
- Provide an automated environment to manage info
- Provide improved links between teams
- Provide visualization of game status

Post Game
- Game report with participant perspectives
- A database for each game series
- Archive DCB2K game database for each series
- All participants and QDR panels access to database

UNCLASSIFIED
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UNLASFID DYNAMIC COMMITMENT B21(
Time line
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Integration Working Group

Chair - Dr. Robin Buckelew

Co-Chair - Dr. Paul Davis

3 February 2000
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Integration Working Group
Participants

Dr. Robin Buckelew - Chair COL Greg Parlier - USAREC
Dr. Paul Davis - Co-Chair Kevin Saeger - OSD(OD)
Leroy Abner - USASOC Jim Prouty - Dynetics
Dennis Coulter- ABTECH Eileen Doherty - SY Tech
Chan Crangle - USMC Marilyn Macklin - HODA
Doug Matty - USMA Col Bruce Wong - USAF
Patricia Cook - AMSAA Royce Kneece - OSD/PA&E
Vicki Huo - CAS Peter Sharfman - MITRE
Judith Bundy - CAA Louis Moore - RAND
Roy Rice - TBE COL Bruce Palmatier - Army/PA&E
Bob Might - IMC Chris Wertman - BAH
LTC George Stone - CLW Richard Hillestad - RAND
Scott Conrad - OSD/PA&E Dave Waters - SY TECH
Patricia Hutzler - LMI Louis Bryant - SAIC

Key participants in the Integration Working Group are listed here.
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Integration Working Group Purpose

"* Gain an understanding of Services and Joint Staff
QDR integration challenges.

"* Identify and assess analytical models and processes
Designed to provide insights to QDR integration
challenges.

"* Provide recommendations for how best to leverage
models and processes presented.

The Integration Working Group purpose is shown here.
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QDR INTEGRATION Challenges...

[Info Opns- - Force -
•" , •:: : Structure _

Modernization

OthersCompeting NMVS Requirements

JV 2010....Joint Operations

S i Readiness ÷= Cause and Effect Relationships

[infrastructure I * Other Areas of Concern

QDR challenges facing the operations research community are vast. None
may be as important as developing tools and processes that serve to integrate
and synchronize OSD, the Joint Staff and Service efforts to get at one common
issue - how best to leverage and integrate all Service capabilities to
maximize performance in executing the National Military Strategy (NMS).

The Integration Working Group focused on identifying ways and means to
address challenges to QDR integration across three basic azimuths:

1. Analytic support for those challenges pertaining to competing NMS
requirements.

2. Integrating Service and Joint Staff efforts.

3. Looking at ways to address trade-offs and cause and effect relationships.
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Integration Challenges

- Nontransparency * Strategy vs Budget Driven
. Little Collaboration * Risk.. Define and quantify

Services " Little Coordination - Data..weak or none

- Service Parochialism - Service Trade-offs
- Little if any common - Investment Trade-offs

use of M&S - JS QDR Organization-I

Integration Analysis Challenge:
Joint Staff Making Sense Out of Apples and Oranges

US 0 Ils/ Int'l Enionment

"ULttle Collaboration ]W nrei &Threats

"* Limited Available M&S Primary
*QDR Organization QDR I- OSD nerae

CINGC Participation Concern!, -
*CINC EngagementV
Plans ~tp

*,Dynamic Commitment Defense Program

Services, Joint Staff and OSD participants identified a myriad of challenges
relating to QDR integration. Shown here are the primary QDR concerns and
issues raised.

Many of the concerns identified were primary concerns to all participants.
Issues such as Service collaboration and coordination, a strategy versus a
budget driven QDR process, and Service/investment trade-offs were clearly
the front runners for discussion.
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Service Integration Challenges

* Nontransparency - Strategy vs Budget Driven
* Little Collaboration * Risk .. Define and quantif

Services • Little Coordination • Data..weak or none

- Service Parochialism " Service Trade-offs
• Little if any common * Investment Trade-offs

use of M&S * JS QDR Organization

May Lead to:
"* Little communication between Services
"* Tendency to question all aspects of a Service's position
"* Distrust between Services

From the perspective of the four Services, key integration issues focused
primarily on still lingering concerns from QDR '97 of inadequate
communication and collaboration among Services and the lack of timely
access to information being used by others for decision making. The Services
also voiced their concerns for the common use and reuse of Models and
Simulations (M&S).

The Services were also concerned that possible required trade-offs between
Services coupled with little communication may foster parochialism and
nontransparency.

148



Joint Staff Integration Challenges

SJoint Staff

"" Little Collaboration
"" LimeINAvailable mn&S

"A .QDR Organization2;;
" CINC Participation.< A

~Plans
.Dynamic commitment (DC)~

May Lead to:
"* Perception of little collaboration with Services
"* Limited GINO involvement
"* Sense of inadequacy in addressing theater

engagement requirements

Discussion within the working group indicated that during QDR '97 the Joint
Staff was perceived as being isolated. Services perceived little collaboration
with the Joint Staff... and Joint Staff perceived little cooperation with the
Services.

Dynamic Commitment (DC), while being a key event for addressing concerns
associated with the force allocation to execute the NMS, was seen as not
robust enough to address theater engagement needs or force sufficiency
concepts.
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OSD Integration Analysis Challenge
Making Sense Out of Apples and Oranges

S US Goals/ In• , t'l Environ me•

Interests and Threats

D~efense Strategy1

Force Structure* a Rainess Modernization Infrastructure

FDefense Program1ý

The working group discussed a number of organizational issues that will affect
QDR 2001. A core issue relates to how QDR 2001 will be "approached."
Will it be seen as fundamentally a budget drill with winners, losers, and a zero-
sum game; will it be seen as focused on relating objectives, strategies, and

needs, but with an understanding that Services will be able to use savings
accomplished to pay for their other priorities; or will there be a combination in
which the more painful cross-service tradeoffs are accomplished in a first
phase?

As a practical matter, the ability to analyze, cooperate and integrate
cooperatively will depend on the approach taken because it will determine the
attitudes of participants.
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QDR Organization

Services and Joint Staff QDR organizations are designed to:

"* Integrate QDR activities throughout organization.
"* Help facilitate collaboration and cooperation between

one another and Congress.
"* Assist in focusing DoD QDR effort toward same end

state.

Many of the QDR integration challenges posed thus far can be mitigated with
coherent and synchronized Service and Joint Staff QDR organizations.

These organizations can facilitate collaboration between players, serve as a
conduit between respective organizations and Congress, and help minimize
process-related difficulties ranging from not understanding each others inputs
to providing a mechanism to formally address disagreements.
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Air Force QDR Organization

S~ Senior

Meetings

. Consistent Message JointIQDR

- Staff/MAJCOM Vetted AFSAA Studies
ILX XPM XPP

. Leadershp Approved SAFIPAX SAF/LL SAF/MI

* Supported by Analysis DPFX XOPS Q

S" ....... Ar S f .Ces I I(TBD) I
aXO Reps IXP Reps ýAQ Reps I IL Reps 'DP Reps Command Reps

The Air Force QDR organization is designed to integrate Air Force corporate
decision makers with actual Air Force (AF) QDR panels.

The Executive Committee (EXCOM) provides the mechanism for integrating
the QDR effort across the Air Force key agencies.
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Proposed Army QDR Organization

RTFmStatrding organization within
ADSP AalyI •:: Permoically rea igned under :

ThoughOtheArmy'szationl Q rg DCSRPA for QDRs. BGiMG
ifteOrganizationa wilbeverysimilartotheorgniz n teporarily assigned for QDRs.

"• Leverage existing organizations and ::vcsA :••

processes.

capabilities and responsibilities . ...:'•

"K Focus on integration of schemeis te External Review Inea

issues/positions and strategic LTo e Bns Integration a n

communications. ouilo

thece R nai M Susinent, ArmySt as ffR(ARSTAo

Transforaton S.- . InfrastctureDIS45,•MG St.Ong. 13G I OI / " I ADCSLOG " \1\

T i

F

Though the Army's QDR organization has not yet been approved, it appears as
if the organization will be very similar to the organization depicted here.

Key to the Army QDR organization scheme is the External Review Integration
Division (ERID) that is designed to ensure integration and collaboration across
the Army Staff (ARSTAF).
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JS QDR Organization (Execute Phase)

", "Notional" Service
and CINC

Z-1' "I!"(• I -,C 1 . ic Joint i nputs

2,: •i l Assessments Chiefs i

Service and tl O

CINC inputs i Organization i'npu. JROC/OPSDEPS
" 0i • (TBD),

............ Assessment

.................. ......... J...C.. * J ..

oc Generatio , .'" - ... ... *
Strategy and J5],," FreGnrto.J •*"."•° JI .'Sr 'l Mo i~ n•

Risk Assessment• Capability and |," .. todernization ty.a]n
Structure •" .. "Ifatutre / i

inut DJ' Char TemVJ- e

J3 ransoration, n rmation 'HumanReadiness .o|In~nova.'tio.n and0 Joint # ResoIforatoncesJ
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•ý Service P at cp io 16

The Joint Staff QDR organization is shown here. Note that the Joint Staff
looks for Service participation at the QDR panel level (1 Star).. .as opposed to
Service concerns that their participation also be at the JS QDR Assessment
level (2 Star).
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Methods to Deal with Risk and Uncertainty

* Fast-running mission-task-level models, with higher level
integration that involves optimized" tradeoffs across thousands
of vignettes.

* Exploratory analysis.
* Portfolio methods.
* New "inventory" models to track resources and reserves in

diverse sequences of SSCs, NEOs, presence missions, MTWs,
etc.

* MTOF-like processes - if extended and iterated - to create
basis for assumptions about resources needed for tasks.

"* "Firm-Handshake" gaming methods.

No one emphasized (or hardly
mentioned) use of big models

As emphasized by first-day speakers, there is considerable interest in explicit
discussion of risk. The analytic community now has a variety of related methods.
Robert Might discussed a tool for integrating work done at the mission/task level.
That tool does optimal allocation of resources as capabilities are assessed for
thousands of higher level, vignettes. Lou Finch also emphasized the importance of
such allocation methods, noting that, without them, analysis can be driven by low-
level subjective human decisions that confuse issues.

Exploratory analysis can help us understand risk and uncertainty. It can also help
identify strategies that are flexible, adaptive and robust - strategies that also control
risk and leave open the potential to exploit better-than-expected developments. The
DynaRank portfolio-analysis tool for decision support was discussed, and noted that it
or earlier variants have been successfully applied to a variety of policy problems.

The feasibility and value of an "inventory-like" model to track resources and reserves
in diverse sequences of SSCs, NEOs, MTWs, etc was also discussed. This would be
a valuable addition to the human-intensive Dynamic Commitment (DC) games.

Several speakers discussed the Army's development of MTOF knowledge bases,
which provide reasoned estimates of what is necessary militarily to accomplish a wide
range of tasks. A joint version of this would be quite valuable. Given such
knowledge bases, gaming methods such as "Firm Handshake" become possible and
powerful.
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Analytic Tools and Processes

Firm Handshake Wargame Simulation

These are current
DoD and COTS tools Full Spectrum Analysis Tool
and processes that
combine SME Army's MTOF Process
features with When combined with
quantitative Dynamic Commitment traditional attrition-
processes and based M&S...these
models that can Exploratory Analysis tools may provide a
provide insights into means to integrate
risk and uncertainty! DynaRank requirements across

the full spectrum of

FA&CT conflict!

JRAM

ACT

A primary thrust of the working group was to identify analytic tools and
processes that may be appropriate for use during the upcoming QDR. The first
point is probably that technology has improved a good deal in the last few
years. As a result, there now exist tools that could help the QDR 2001 process
materially.

These tools and processes, when used in conjunction with traditional M&S,
can provide a means to assess and gain insights to virtually all types of
operational requirements across the spectrum of conflict.
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__Recommendations

"• Understand QDR may be about Strategy but will be in
a resource "informed" environment:

- reduces Service parochialism.
- increases Service collaboration and coordination.

"* Make M&S utilization within Services transparent and
encourage cross-Service usage of M&S.

"• Update/complete data in Joint Data System to include
required data for SSC analysis and Theater
Engagement priorities.

"* Develop common Service MOEs to the degree feasible
for all missions across the spectrum of conflict.

"• Focus on maximizing integrated Service capabilities
required to execute the NMS..ala a joint task
organized force construct..Services complement vice
compete with each other.
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Eco mRecommendations

SEncourage Service participation in the JS QDR GOSC at
the two star level..ensures Service input.

* Develop a Joint Analytic Working Group (JAWG) to define
and implement analytical vision to get at M&S tools
pertinent to the full spectrum of conflict..not just
conventional warfare.

"* Maximize utility of QDR Dynamic Commitment Wargame
as venue for Service, CINC and Joint Staff integration
efforts..beginning with scenario development, metrics,
data.....

"* Develop web-based techniques to facilitate information
sharing.

"• Maximize use of technology and COTS tools and
processes to assist in understanding SSC requirements.

158



Action Item for MORS

Whereas WG saw many methods, tools, ideas,
models, and data bases with potential broad value
(e.g., CAA's predicting instability work, optimizers,
exploratory analysis,...).
WG recommends:
- MORS consider a web-based "library".

- No endorsement or advertising, but:
"° "publications," models, tools, etc.
"° links to organizations, people, documents,....

- Will require discussion with sponsors (e.g., J-8, PA&E).

The working group also identified an action item for MORS. Because it saw
so many opportunities for sharing ideas, knowledge, modeling, and data
(including CAA's work on tracking potential instabilities of countries), it
suggests that MORS consider developing a web-based library. It would not
contain endorsements or advertising, but there could be a great many
electronic files and links.
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Engagement/Overseas Presence

Chair: Mr. Dean Free

Co-Chair: LCDR John Ruck

3 February 2000
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Terminology

"* NSS and NMS both use the words "engagement" and "shaping."
"• There is a hierarchical difference in descriptive use of the terms.
"* Engagement is a broad NSS term

- Imperative for the strategy.

o Shaping is an integrated approach to the strategy
-Military activities are one aspect of shaping the international

environment.
"• In the NMS, Shaping is an element of the military strategy.
"* In the NMS, peacetime military engagement encompasses all

military activities involving other nations intended to shape the
security environment in peacetime:
- Particularly important task for our forces overseas - those

forward stationed and those rotationally or temporarily
deployed.

The first thing this group found was that any discussion about "engagement"
was hampered by confusion over the terminology used. The National Security
Strategy (NSS) and the National Military Strategy (NMS) both use the terms
"engagement" and "shaping" in slightly different ways. In the NSS,
engagement is a broad imperative for the strategy with shaping as the approach
to the strategy. In the NMS, shaping is an element of the military strategy, with
peacetime military engagement as one part of shaping.

According to the NMS, "peacetime military engagement encompasses all
military activities involving other nations intended to shape the security
environment in peacetime."
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Differences in Views of Engagement

"* Different CINCs interpret the term "engagement"
differently
- Southern Watch is engagement.
- Northern Watch is not.

"* Services view the world in light of military activities
- Navy/USMC: Think in terms of presence/response.
- USA/USAF: Think in terms of engagement activities.

"• Etc.

Makes Discussion Difficult....
Makes analysis problematic

Different players have different views of what constitutes engagement. Each
CINC defines which activities constitute engagement in their theater by what
they place in the Theater Engagement Plan (TEP). There is no requirement for
standardization among the CINC's plans. For example, Operation Southern
Watch is included in the CENTCOM TEP, but Operation Northern Watch is not
included in the EUCOM TEP.

Also each of the services views engagement uniquely. The Joint Staff does not
have a clear definition in CJCSM 3113.01, Theater Engagement Planning. It
states the key determinant of whether a specific activity is included in the TEP is
whether or not it is planned by the CINC to have a significant engagement role
in the theater strategy. (p. A-12)

These multiple definitions and multiple views of engagement make the
discussion of engagement more difficult.
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SCOPE
Relationship of Shaping to Engagement to

Overseas Presence

'_. :verse,

Overseas Presence enables
military to shape through

peacetime engagement activities
and facilitates military response

Imperative of Engagement

Overseas Presence does not fit neatly under the shape umbrella. Overseas
Presence enables the military to shape through peacetime engagement activities,
facilitates military response, and allows forces to prepare through training with
allies in regions in which forces may be called upon to fight. In the case of the
Navy, it is the combination of presence of combat-credible forces and
engagement activities that shapes the environment.

Overseas Presence also enables deterrence which itself falls both under Shaping
and Responding.
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Analytical Subject Areas/Approaches

• Connection between activities and objectives
• Quantifying effectiveness of deterrence and

engagement
* Prioritization of objectives
• Data analysis of past activities

* Cost benefit analysis of activities
- Assessing force structure to support a given level of

presence and/or engagement activities
- Projecting future level of effort
- Analysis of alternative futures

Analyzing engagement and forward presence can be broken down into a number of
areas.

The first area of analysis is the study of the linkage between the military engagement
activities and the objectives they are meant to achieve. Studies of the connection
usually either attempt to show a correlation or attempt to show cause and effect.

Related to the first area is analysis aimed at somehow quantifying the effectiveness of
deterrence and engagement. These areas could be aided with the analysis of data from
the past.

Given that the above problems can be solved, analysis could help prioritize the
objectives since the resources used to carry out the objectives will always be limited.

Another area in which techniques would be of benefit for the decision maker is cost -
benefit analysis. There is much work to be done in developing both costing and the
quantification of benefits.

Once the required level of activities is determined, the next area for analysis is to
determine the total force structure required to support these activities. This appears to
be the easiest area to quantify.

Since the Department of Defense (DoD) is interested in building the forces necessary for
the future, analysis must consider a range of possible futures. Additionally, some
method of predicting the level of effort which would be required of forces would be
useful to help plan the size and capability of future forces.
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Available Tools

- A Global Assessment Tool for Engagement (AGATE) - JS
* Theater Engagement Plan MIS (TEPMIS) - JS

- FORSAT - Navy Force Structure Analysis Tool - OPNAV
N8

* Force Allocation Comparison Tool (FACT) - Army Center
for Land Warfare

* Marine Corps Force Allocation and Deployment System
(MCFADS)

• Dynamic Commitment (DC)

• Historic Research
* Decision Aids
* Full Spectrum Analysis - USAF AF/XO

AGATE is a tool currently under development by the Joint Staff that will be used to analyze
peacetime engagement activities. The tool will show links from Prioritized Regional Objectives
(PROs) to Theater Objectives to planned engagement activities. It will also include force
availability, substitutability and assessment modules.

Theater Engagement Plan MIS (TEPMIS) was originally developed by EUCOM to support its
theater planning process. A working group is adapting the EUCOM TEPMIS for use by all
CTNCs as part of the JS/J7 TEP review process. The next version of TEPMIS (V 6.0) will be
installed for all TEP users to support electronic submission and review of the TEP as well as
providing a tool to track TEP execution. The AGATE tool will be modified and incorporated in
later versions of TEPMIS to allow assessment and evaluation to take place at CINC staff levels.

The Force Structure Analysis Tool (FORSAT) is under development by OPNAV/N8 1.
FORSAT is designed to analyze the effect on Naval forces of crisis response and peacetime
forward presence.

Force Allocation & Capability Tool (FA&CT) will be the gaming tool used by the Army in the
Joint Staffs Dynamic Commitment (DC) Wargames. It will allow the player to select the
Mission Task Organized Force (MTOF) for each scenario played from a MTOF Library,
apportion forces at UIC level of detail, and track on-going activities, deployment history and
reconstitution time for all Army units.

Marine Corps Force Allocation and Deployment System (MCFADS) model parallels the
functions of FA&CT for the USMC.

The Dynamic Commitment Wargame is a strategic-level, force allocation wargame series being
held in support of QDR with four major objectives: 1) to identify the suitability of the POM
force to meet future challenges; 2) to identify key risks; 3) to build a baseline database for the
QDR process; and, 4) to build a group of informed experts.

Full Spectrum Analysis was developed by USAF AF/XO.
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Existing/On-going Analyses

"* Dynamic Commitment (DC)
"* REPJWCA Assessment

- TEPMIS implementation study

- TEPMIS Assessment Tool

"* Navy Forward Presence Workshops

"* Ongoing TEP CINC analysis
"• USAF AEF implementation studies
"• European and Asian Posture Reviews (OSD)
"• Various studies at war colleges, etc

Many studies and analyses are underway in the area of Forward Presence and
Engagement.

Dynamic Commitment is a wargame sponsored by Joint Staff/J8 which studies
the allocation of forces to engagement and forward presence activities along
with response to crises.

The Regional Engagement and Presence Joint Warfare Capabilities Assessment
(REPJWCA) includes an effort to fully implement the TEPMIS which will be
useful for collecting data on engagement activities. The TEPMIS Assessment
Tool will build on AGATE to provide the tools necessary to begin the analysis
of many aspects of engagement.

The Navy Forward Presence Workshops are designed to trace the utility of
Naval Forward Presence from the Regional Strategic Interests and Threats to the
CINC's Regional Military Objectives to Military Tasks to Required Military
Capabilities.

Each CINC is constantly evaluating the ongoing engagement activities in his
AOR as well as planning future engagement activities.

The Air Force has a number of studies underway to determine how best to
implement the AEF concept

OSD has just completed the European and Asian Posture Reviews which include
the place of engagement and forward presence in the theaters in the future.
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Significant Analytical Issues Surfaced

"* Differences in use of terminology

"* Quality of data

"* Overlap of Areas of Analysis (AoA)
- Multiple dependencies
- Difficulty in assigning cost to activities

"* Quantification of Measures of Merit (MoM)
"* Difficult to determine correlation/cause and effect

"* Variable time delays between events and effects

"* Strategy to task linkage
"* Unknown end-states

"* Prioritization of objectives

During the course of the workshop, a number of significant issues surfaced.

First was the difficulty with terminology in this area, as discussed in the beginning of the
brief.

In order to conduct analyses, data about past engagement activities are required. The
opinion of the group was that these data were lacking, but while past data probably cannot
be recaptured, TEPMIS should go a long way to making these data available in the future.

Another issue was how to develop more quantifiable measures for valuing peacetime
engagement activities. Each CINC has staff activity underway to quantify the value of its
activities. Most are constrained to budget year or program year and emphasize the
execution year to refocus the efforts underway. Estimation of value in the out years is not
possible without significant improvement in data from each theater, to include resource
data for each activity.

Some CINCs have attempted to quantify end states for specific areas in their Country
Campaign Plans (CENTCOM). A set of measures of effectiveness is being implemented
but is subject to data limitations noted above.

Strategy-to-task linkage, based on AGATE results, show that theater inputs provide links
from multiple PROs to each activity, complicating the independence requirements of most
decision analysis applications. More selective association or linkage from PROs to theater
objectives to country objectives and activities is required.

Prioritization of objectives is not present at all levels. Currently, the national level PROs
are implemented in tiers (1, 2, or 3) but with no internal prioritization. There is a
mismatch between the geographic world sections of the State Department and the Unified
Command Plan (UCP) that must be coordinated between commands or by the Joint Staff.
Effective prioritization should begin with the national level and work downward.

The analytic task of cost benefit analysis cannot even begin until we can quantify the
benefit.
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SUGGESTED ANALYTICAL IMPROVEMENTS

" FOR QDR 2001 preparation
- Definition of Terms
- Continue service efforts towards quantifying the effect of

engagement and presence on PERSTEMPO/OPTEMPO
- Make latest TEP information available

"* For future Joint Analysis in 21st Century
- Complete and compatible databases

• Incorporate TEPMIS in future Dynamic Commitments (DC)
• CINC/JS/Service TEP data

- Improved Methods for Showing Effects of Engagement
Activities

A number of things help the analysis community in the near-term. First,
continued discussion among analysts from the Services, OSD, Joint Staff, and
other analysts will help with the understanding of definitions in this arena. The
development of tools to aid in quantifying the effects of engagement and
presence on the forces will be useful both during and after Dynamic
Commitment and should be continued.
Dynamic Commitment, which will have implications for the analysis of the
effect of engagement and overseas presence on PERSTEMPO and OPTEMPO,
will begin in June 2000.

Work on the new Theater Engagement Plans (TEP), already underway, will not
be useful to early QDR analysis (not due until October 2000). Existing TEP
data provided in October 1999 may be useful to set a better baseline for
Dynamic Commitment, but the data must be incorporated into AGATE by the
JS to translate force requirements and availability across all theaters
consistently.
In the long run, more complete data bases for engagement activities should be
developed to allow the CINC and the Services more visibility into theater
engagement activities. TEPMIS data should be specifically included in future
Dynamic Commitment games to explicitly capture the effect of these activities
and to track the effect of crisis response on the ability to carry out TEP's.
Historical information from past years must be accommodated in TEPMIS to
allow correlation analysis between objectives/activities supported and resources
expended.

Research should continue into methods that show promise in being able to
quantify the effects of engagement activities.
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Summary

"* Disagreement on definitions get in the way of
focusing discussion on analysis.

"* Tools for analysis of stress on forces given demands
are making progress.

"* (As always) data gathering needs improvement.

"• Methodologies for showing cause and effect are
immature or non-existent.

" Some areas of analysis will remain qualitative vice
quantitative.
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Small Scale Contingencies/
Operations Other Than War

Chair: COL Forrest Crain

Co-Chair: Dr. Dean Hartley

3 February 2000
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Whatever they are called, Small Scale Contingencies (SSC) or Operations
Other Than War (OOTW), their conduct and results shape our geopolitical
environment. Allies and competitors gauge our values and national will by the
size of our presence. They gauge our competence by the results. The results
also contribute to shaping the future. SSC/OOTWs are thus part of our

"Shape" strategy, as well as being part of our "Response" to events. This
subgroup, chaired by COL Forrest Crain and co-chaired by Dr. Dean Hartley,
explored the state of analysis for SSC/OOTWs.
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E Objectives

" Analytic Subjects: Identify potential analytic subjects in the
SSC domain.

"• Analytic Tools: Identify and assess available analytical tools
to address subjects (capability, limitations, etc) Highlight
analytic tool shortfalls.

"• Measure of Merit (MOM): Identify and assess MOMs for
analytic subjects in the SSC domain (appropriateness,
utility, etc).

"• Data: Identify and assess data needs to support analytic
tools to address subjects (robustness, limitations, etc).
Highlight data voids.

"* Suggest future Courses of Action to improve usefulness of
QDR 2001.

"* Suggest ways to improve joint analysis in the 21st Century.
"* Identify issues and concerns for QDR 2001

The objectives for the SSC/OOTW subgroup are based on the mini-symposium
Terms of Reference (TOR).

The "analytic subjects" are presented as ten analysis challenges and one set of
unresolved analysis issues. Except for the first challenge, the analysis
challenges represent analyses that will or might be required in QDR 2001. The
subgroup believes that the analyses of the first challenge should, but won't be,
part of the QDR process. This lack engendered a search for other missing
analyses, creating the unresolved issues slide.

The "analytic tools" are organized using the taxonomy of analysis tools
developed in two USPACOM workshops and one MORS workshop on OOTW
analysis support.

The "Measures of Merit (MOM)" are organized by four dimensions of interest.
Only a few examples are presented to help flesh out the concept. More
information is available in proceedings from a workshop held by The
Technical Cooperation Program (TTCP) (see references).

The "data" are described in terms of types of data required and issues of
concern relating to the data.

The remaining items are covered in the final slides.

173



SSC and OOTW: Goals and Composition

* Goals
- Explore analytic subjects, tools, data and MOEs for SSCs.
- Identify issues and concerns to improve QDR 2001 and 21st

century joint analysis.
0 Composition

- COL Forrest Crain - Chair
- Dr. Dean Hartley - Co Chair
- Dr. Warren Switzer
- Dr. Phil Barry
- Major Glen Roussos

- Ms. R. Beall

- Mr. Bruce Harris
- Mr. Karsten Englemann
- ...and the usual suspects

The goals are succinct expressions of the objectives. The listed participants
comprised the panel of knowledgeable people who formed the core of the
working group. Approximately 30 additional workshop participants completed
the membership of the working group. Known additional participants:

Akst, Dr. George Mahony, MAJ Michael F.

Allen, LTC James M. McKie, Mr. Franklin

Bower, MAJ Mark A. Mills, Mr. Giles HI

Brundage, Mr. William H. Moore, Ms. Brenda

Butt, Ms. Angela Ellen O'Brien, Mr. James R.

Favela, Mr. Richard E. Oyler, LtCol Roxanne A.

Gangsaas, LCDR Aasgeir Rothmann, Mr. Harry E.

Ghelber, Mr. Craig S. Sanders, Mr. Danny W.

Hope, LTC Timothy W. Schmith, LTC Stephen G.

Iwanski, Ms. Susan M Schwartz, MAJ Karl Otto

Kunder, Mr. James R. Simmons, Ms. Elaine R.

Lavoie, Mr. Kenneth E. Smyth, Mr. Edward A.

Lidy, Mr. A. Martin Steinrauf, LTC Robert L.

Loesekann, Mr. Michael R. Stephan, LtCol Bob

Loudin, Ms. Margaret M.
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OOTW Taxonomy

OOTWs Peace Operations National Integrity
Operations

Humanitarian Assistance/ Military
Disaster Relief' Contingency

_________iI Operations

Counter-. Counter-
Peace Keeping Terrorism Drug

Toward individual Counter- Nation

operations (which sasternei Insuge Assistan

will be unique domestie Noncombatant

D i s a t e r ei 
E v a c u a t i o n •

combinations of the t.erations No-

ty p e s) r A ssistance For

This OOTW taxonomy was created through the actions of two workshops
sponsored by USPACOM and one sponsored by MORS. Text versions include
a more detailed listing of "pure" missions; however, almost no actual mission
consists of a single "pure" type. Most missions begin as a combination of
types and most add or delete types over time. Thus, the taxonomy doesn't
prescribe types of OOTWs; it provides a vocabulary for describing them.
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Current SSC/OOTW Analysis Challenges:
SSC/OOTW Success

* How do we define ability to accomplish SSCs? How
does one define success, end state? Is the
nominated force sufficient for the particular vignette?
How do we measure the adequacy of projected DoD
program for achieving US objectives for SSC
operations?

* What is the effect of SOF engagement activities
(Peacetime PSYOP, FID, etc.) on NCA/Theater
CINC's flexible deterrent options and the likelihood,
intensity and duration of conflicts?

The next 10 slides describe the analysis challenges. Each contains a
description and an evaluation of where we are analytically. The first analytical
challenge begins with a simple question, "will we succeed?" Naturally, the
details and ramifications become complex.

The tools that are required to fully meet this challenge are inadequate: rated
LOW.

The data are inadequate, but can be created: rated LOW-MED.

The MOMs depend on the situation.

Overall rating: LOW.

Prospects for improvement, now technically possible: rated MED.

176



Current SSC/OOTW Analysis Challenges:
MTW Issues

"* What is the effect of SSCs on MTW?

"* What is the effect of POE movement vs.
simultaneous SSCs with an MTW (e.g., what if you
can't disengage from an OOTW to go to an MTW)?
What are the implications of rapidly disengaging from
SSC operations?

" What is the potential impact of SSC operations on
MTW posture?

" What MTW elements are most impacted by SSCs?

The second challenge addresses the question, "how do OOTWs affect our
ability to fight and win MTWs?"

The tools that are required to meet this challenge are adequate, but
uncoordinated: rated MED.

The data require work: rated MED.

The MOMs are fairly well developed: rated HI.

Overall rating: MED.

Prospects for improvement: rated HI.
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Current SSC/OOTW Analysis Challenges:
Readiness Issues

• What is an SSC's effect on TEMPO? What is the
tradeoff between PERSTEMPO or OPTEMPO vs.
Shortfalls? What are approaches for reducing
stress/tempo problems?

* What is the cumulative impact of SSCs on force
readiness?

• What is required for post-SSC reconstitution of units?

* What is an SSC's impact of readiness?

• What is the effect of force structure on readiness,
OPTEMPO, sustainability, mobility?

* What is the impact of contingency and other
operations on SOF readiness levels?

The third challenge revolves around readiness questions.

The tools that are required to meet this challenge are adequate, but
uncoordinated: rated MED.

The data require work: rated MED.

The MOMs are fairly well developed: rated MED-HI.

Overall rating: MED.

Prospects for improvement: rated HI.
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Current SSC/OOTW Analysis Challenges:
Structure and Doctrine Issues

" What is the relationship between the force posture
and force structure for SSCs?

" What changes to the force structure and/or doctrine
would better enable US military forces to successfully
conclude SSC?

" How many SSCs can be undertaken?

The fourth challenge is formed by grouping questions that relate to structural
and doctrinal issues.

The tools that are required to meet this challenge include the "success" tools:
rated LOW.

The data require work: rated MED.

The MOMs depend on the definition of success.

Overall rating: LOW-MED.

Prospects for improvement: rated MED.
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Current SSC/OOTW Analysis Challenges:
Constraint Issues

"* What is the tolerance for collateral damage and US
losses for a particular SSC?

"* What is the effect of force ceilings?
"* How does the analysis depend on the type of SSC?
"* How can the capabilities of global partners (military

and civilian) be factored into the analysis?
"• How can the division of responsibilities between the

military and other agencies be factored into the
analysis?

"* What are the capabilities and assigned
responsibilities of other US Government agencies,
other donor organizations 10 s, NGOs, commercial
businesses?

The fifth challenge is characterized by analysis problems caused by constraints
on the military solutions that might otherwise be proposed for OOTW
missions.

The tools that are required to meet this challenge are adequate, but
uncoordinated: rated MED.

The data require work: rated MED.

The MOMs can be developed: rated MED.

Overall rating: MED.

Prospects for improvement depend on a decision to work the problem: rated
MED.
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Current SSC/OOTW Analysis Challenges:
Special Resource Issues (1 of 2)

"• What are requirements for specialized units for SSCs?
(e.g., HUMINT, CA)? What critical equipment/skills
are required for engagement activities and various
contingency operations?

"* What are the specialized command and control
requirements? What are the C41SR requirements for
operations and "reach-back" if major support elements
remain outside an operational theater?

"* What are the resource needs e.g., PGMs for OOTWs
per year?

"• What are the relative importance of certain types of
DoD capabilities to support SSCs - Composition, size
and training for JTF HQ and rotational (on call) units
(CS, CSS and combat) to provide Joint capability to
respond to SSCs?
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Current SSC/OOTW Analysis Challenges:
Special Resource Issues (2 of 2)

What are the utilization rates and tasked
core/collateral missions for each SOF major force
element or platform? What are the reserve
components utilization rates and contribution to the
core/collateral mission?

What mission shortfalls occur in contingency and
theater engagement activities?

Is there sufficient lift to deliver SOF forces to the
operation in time to be effective? What are the
logistical requirements to sustain engagement
activities and conflict?

The sixth challenge concerns questions of resources needed to support
SSC/OOTWs, especially those resources that are particularly needed by these
types of operations.

The tools that are required to meet this challenge are adequate, but
uncoordinated: rated MED.

The data require work: rated MED.

The MOMs are fairly well developed: rated MED.

Overall rating: MED.

Prospects for improvement: rated HI.
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Current SSC/OOTW Analysis Challenges:
Unique Mission and Situation Issues

"* How should refugee resettlement be handled?
"• How should assisting in local elections be handled?
"* How should military support of civil laws and order and public

security, not just military security, be handled?
"° What are the roles, responsibilities and resources for liaisons to

support both SSC responses and engagement activities?
"* What is the role of contract support personnel and what military

forces can/should they replace?
"* What is the role of international, NGOs and private voluntary

organizations (IO/NGO/PVO) in contingency operations and
what military forces can/should they replace?

"* What is the effect of non-combatants/displaced persons in the
battle area and how does that affect civil affairs missions (civil-
military vs. civil administration operations)?

The seventh challenge concerns the unique or uncommon mission and situation
characteristics of OOTWs and the analysis problems that result.

The tools that are required to meet this challenge need development: rated
LOW.

The data require considerable work: rated LOW.

The MOMs are fairly well developed: rated MED.

Overall rating: LOW.

Prospects for improvement, require a decision to improve: rated LOW.
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Current SSC/OOTW Analysis Challenges:
Cost Issues

- What are funding requirements to support SSCs?
(Can projections be based on historical information
as to the cost of SS~s?)

- What is the additional cost of engagement and
contingency activities?

* What is the effect of forward basing on personnel,
operational costs, support costs, C41SR and mobility
requirements?

* Do engagement activities reduce the cost of
contingency operations by reducing the likelihood,
intensity and duration of conflicts?

The eigyhth challenge is comprised of analysis questions involving cost.

The tools that are required to meet this challenge are adequate: rated MED.

The data require work: rated MED.

The MOMs are fairly well developed: rated H-LI

Overall rating: MED.

Prospects for improvement: rated HI.
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Current SSC/OOTW Analysis Challenges:
Method Issues

"* What tasks are associated with SSCs (categorize
common and unique tasks)?

"* Is building alternative SSC management capacity a
good idea (such as the African crisis response
initiative)?

"* How should the
coordination/collaboration/command/control
arrangements between military force command and
civilian authority (e.g., UN High Commissioner) be
created?

The ninth challenge deals with the secondary analysis problems that result
from the methods needed to deal with more primary OOTW analysis problems.

The tools that are required to meet this challenge are inadequate, depending on
"success" tools: rated LOW.

The data require considerable work: rated LOW.

The MOMs are depend on the definition of success.

Overall rating: LOW.

Prospects for improvement depend on creating "success" tools first: rated
MED.
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Current SSC/OOTW Analysis Challenges:
Training Issues

"• Is more training needed on SSCs?
"* What training is needed?
"* How do you measure training effectiveness?
"* Does training for SSCs negate or enhance training

for war?

The tenth challenge concerns the analysis of training issues.

The tools that are required to meet this challenge are adequate, but
uncoordinated: rated MED.

The data require work: rated MED.

The MOMs are fairly well developed: rated HI.

Overall rating: MED.

Prospects for improvement depend on creating "success" tools: rated MED.
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SSC/OOTW Unresolved Analysis Issues

"* How can we restructure the US Government
interagency process to better manage SSCs?

"• How do we quantify the importance of SSCs to DoD's
mission as compared to MTW?

"* How do we balance low risk but high frequency
operation with high risk low frequency operations?

"* How do we recognize and measure success?

Some of the analysis issues require analysis extending beyond the military
framework. They cannot be resolved by the military, but must include the
military.
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Tool Taxonomy

Warnings and Resource Integrated
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the "disaster and other specialized impact models" category. The tentative

plan is evaluated for cost in the "cost tools" category and for effectiveness in
the "impact simulation" category.
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g Example Analysis Requirement:
Design Forces for an OOTW in Erehwon
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Currently, there are few analytical tools that are specifically designed to
address the problems of OOTWs; however, there are tools that are applicable.

These tools provide both a stop-gap means of performing analyses now and
provides prototypes for designing a better, more inclusive tool. (This slide
comes from work sponsored by OASD (SO/LIC) on OOTW Force Design
Tools.) Briefly, the Mission Requirements Module (MRM) of USJFCOM can
be used to create the task list for a mission. The Contingency Analysis and

Planning System (CAPS) of J-8 can be used to define tbhe(oint) military units
needed to accomplish the mission. The Joint Electronic Battlebook (JEB) of
USJFCOM can be used to define the logistics requirements. And the Joint
Flow and Analysis System for Transportation (JFAST) of USTRANSCOM can
be used to define the transport requirements. The Army, Air Force, Navy and
Marine Corps models contain additional desirable features (such as cumulative
degradation of equipment and readiness) that should be included in a unified

tool.
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f SSC/OOTW Tools: Force Design (1 of 2)

• SOFAS-DCBY2K Special Operations Force Allocation
System Dynamic Commitment Beyond Year 2000
(USSOCOM)

* FA&CT Force Allocation and Capabilities Tool (Army)
0 FSA - Full Spectrum Analysis Tool (USAF)

* MCFADS - Marine Corps Force Allocation and
Deployment System (USMC)

• MRM Mission Requirements Module (JWFC/J-7)
• SABRINA (UK/OSD PA&E)
• FORSAT Force Structure Analysis Tool (Navy)
• CMMS Conceptual Models of the Mission Space

(DMSO)
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SSC/OOTW Tools: Force Design (2 of 2)

* SEASTATE (Navy)
* ATP Anti-Terrorism Planner (US Army Corps of

Engineers)

* CAPS Contingency Analysis and Planning System (J-8)
• ELIST Enhanced Logistics Intratheater Support Tool

(USTRANSCOM)

* FALCON Force Allocation and Contingencies (Air Force)

* HART Humanitarian Assistance Requirements Tool
(ANSER)

"* JEB Joint Electronic Battlebook (USJFCOM)
"• JFAST Joint Flow and Analysis System for

Transportation (USTRANSCOM)

This list of force design tools is incomplete. More tools (of all categories) that
might be useful in OOTW analysis are described in a database maintained by
J-8. A copy of this database will be posted on the MSIAC website
(http://www.msiac.dmso.mil).
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SSC/OOTW Tools: Impact Analysis

"* GCAM SSC Applications General Campaign Analysis
Model (Navy)

"* CATS Consequence Assessment Tool Set (DTRA)
"* CMAC Counternarcotics Modeling and Analysis

Capability (USSOUTHCOM)
"• DEXES/CAM Deployable Exercise System/Civil

Affairs Module
"• NationLab (USSOUTHCOM)
"• SENSE Synthetic Environment for National Security

Estimates (IDA)
"• SIAM Situational Influence Assessment Module

(JWAC)
"• Spectrum (US Army National Simulation Center)

This list of impact analysis tools implies more capability than actually exists.
These tools either provide programming environments, specialized
functionality (e.g., counternarcotics) or training oriented models.
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- SSC/OOTW Tools: Indicators and Warnings

"* ALADUN Africa and Latin America Database
(Evidence Based Research, Inc.)

"* AVI Assessing Vulnerability to Instability (Evidence
Based Research, Inc.)

"* GDIN Global Disaster Information Network
(Department of State)

"* GEOWARN Global Emergency Warning and Relief
Network (NASA)

"* HEWS Humanitarian Early Warning System (UN)
"* PANDA Protocol for Assessing Nonviolent Direct

Action (Harvard)
"* PERICLES Political and Economic Risk in Countries

and Lands Evaluation Study (US Army Center for
Army Analyses)

These and other indicators and warning tools represent a beginning, not a
completion of research into this tool category.
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SSC/OOTW Tools: Data

"* UOB Unit Order of Battle Data Access Tool (DMSO)
* FDP KAT Formalized Data Products Knowledge

Acquisition Tool (DMSO)
"• DOD Capture, Knowledge Acquisition Tool (DMSO)
"• GEDS Global Events Data System (JWAC)
"* KEDS Kansas Events Data System (University of

Kansas)
"* VIC Virtual Information Center (PACOM)

"* JVAC Joint Virtual Analysis Center (J-8)

SSC/OOTW Tools: Cost

* COST Contingency Operations Support Tool (OSD-
C/IDA)

Data for OOTW tools are sparse, partly because OOTW tools and their
requirements for data have only recently been recognized as important.

The COST tool is new and is well done.
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SSC/OOTW Tool Notes (1 of 2)

" There are innumerable tools, versions of tools, models
and so forth that have varying degrees of applicability to
SSC analysis. Therefore, a list of tools is of limited use
both because of its size and complexity and because of
its continued growth and change.

" What is of greater utility is a typology of the tasks that
these analytic aids need to help us with. At its simplest
level this typology is:

- What: (Tasks etc. that need to be accomplished) - Action
Required: Identify tasks

- Who: (Capabilities to accomplish the what) - Action Required:
Identify Who

- How: (What is done by the capability to accomplish task) -
Action Required: Identify How

- Store: Archive the above in retrievable, analyzable, exportable
form that is compatible with other common systems (e.g.,
Microsoft PC- Based Systems).

The J-8-maintained database contains some of the required information about
the tools; however, it needs to be scrubbed by people who have used the tools
to increase its value.
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SSC/OOTW Tool Notes (2 of 2)

* Model development should focus on accurately capturing
service processes and data and producing joint level
results without losing service fidelity.

* Modeling SSC outcomes is a task for the future and it is
little comfort to realize that we aren't really that far behind
those who model major theater war.
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W SSC/OOTW MOMs (1 of 2)

Measures of Merit (MOMs) provide the rationale for
actions
- A complete and accurate set of MOMs, when functionally

connected to potential actions, indicates which actions lead to
desired results, which to undesired results, and what the
proportions are of mixed results.

- The process of determining MOMs for a particular SSC/OOTW is a
valuable team-building and mission-defining experience.
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SSC/OOTW MOMs (2 of 2)

MOMs may be categorized in four ways
- Measures of input (e.g., meals delivered) vs output (e.g, health

status)
- Time relationship: during an operation, prior (indicators and

warnings) and post (lessons learned)
- Whose value system is used

- the military mission
• the overall mission (e.g., UN or ethical mission definition)
• impact on US military forces and capabilities
• impact on US strategic goals

- Hierarchical status
• measure of state: observable facts
• measure of success: final value
* intermediate measures: measures of effectiveness (MOEs)

MOMs are critical for driving the performance of operations and should be
recognized as critical in the analysis, also.
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S Example Measures of Merit Hierarchy

*Measure of Success

Civil Order

Measure of Effectiveness Measure of Effectiveness Measure of Effectiveness

Reduced Crime Effective Judicial System Working Elections

Measure of State Measure of State Measure of State

Number of Arrests Number of Reported Crimes Estimated Number of Crimes

The measure of success depends on the mission. The things that can be
observed (measures of state) depend on the situation. The connections are
difficult to derive. Considerable controversy arose in the subgroup when one
of the measures of effectiveness was presented, showing actual calculations
from measures of state.
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SSC/OOTW MOMs

" Overall mission, success
- Regional stability, democratization, economics, etc.

" Intermediate measures
- Increased casualties

" State measures
- Measures of conditions within the affected country/countries

" Impact on US forces and capabilities
- Stress (caused by involvement in SSCs) on national defense resources
- OPTEMPO
- PERSTEMPO - PERSTEMPO for operators and support personnel

- Requirement usage of critical skills (LD/HD)
- Impact of SSCs on unit/force structure shortfalls
- Requirement for and usage of critical skills, units, platforms or equipment

(both SOF and Non-SOF unique)
- C41SR support rqmts. Generated within and between theaters by

contingency operations

The examples are provided to illustrate the categorizations.
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SSC/OOTW MOMs

Impact on US strategic goals
- How much does each SSC detract from the MTW?

- Measurable impact of SSC on the MTW risk to warfighter.

- Impact of SSCs on force projection capability to MTWs.

- Costs for deployment, operations in support of engagement
activities, contingency operations, contract support and other
incurred costs.

- Impact of varying levels of Peacetime engagement activities
(Peacetime, Psyop, FID, exercises, etc.) on frequency and
intensity of contingencies.

- Changes in infrastructure, recruiting, training pipelines, retention,
forward basing, PCS rates that affect operations.

* Input measures
- Measures of efforts to provide assistance.

- Coalition involvement/capabilities.
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SSC/OOTW MOM Issues

Notes on Measures of Effectiveness (MOEs):
- MOEs are intermediate MOMs between measures of success and

measures of state (observables).

- All MOEs are determined by results. Results may be end results or
step/phase results.

- Effectiveness and efficiency are not the same. Excessive
inefficiency may preclude effectiveness. In terms of finite resources
and a varying milieu, efficiency relates to effectiveness as a matter
of degree.

- Care must be taken to understand what the metrics actually
measure. Effectiveness often is a composite of a series, the
ultimate result of which may be expressed in widely different form.

• Indicators and warnings might lead to early intervention.

• MOEs are quantitative and measures of success are
qualitative (but may be converted to quantitative measures
with Lickert scales).

The decisions on which Measures of Merit (MOM) are important for a
particular operation and how they are related are difficult and critical
decisions.
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Representative SSC/OOTW Data Types

"• Intel Data
"• Force Availability

- POM Forces
- Status of Active/Reserve Component (AC/RC) units/platforms

accounting for location and type of activity

- Training/readiness status of units
"• Military capabilities required
"• Historical database SSC response, training, exercises,

maintenance, deployments and reasonable projections into the
future

"• Logistics and transport

- Consumption rates for selected logistical items
- Mobility/TPFDD to include relevant dates, numbers of PAX and

cargo tonnage/outsize Alternate force structure variations
(escalating forces)

"• Local infrastructure, climatology and geographic data
"• Local political, economic, cultural data

The data types are representative, not inclusive.
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SSC/OOTW Data Issues

"• What is the standard for readiness data?
"• How do you project readiness data?
"• Combat readiness vs. SSC readiness vs. peace time

engagement readiness?
"* Quality Database for postgame analysis.
"* Data exchange among participants (sharing with allies other US

agencies [FBI], NGOs, etc.) and security concerns/requirements
for planning, civil security.

"* Assumptions that drive particular pieces of data.
"* Who is using data and what is the purpose for which it is being

generated?
• How to define a standard template for database?
"• Clear definition of objectives before SSC begins.
"* Have we identified all responsibilities that the NSC has assigned

for each task?
"* Identify SSC on US-only and combined.
"* Intel - Quality/Detail of Intelligence input to each quarter of DC

play - each vignette sensitive to time at which it is played.

The same issues that arise in combat modeling data requirements also arise in
data requirements for OOTW modeling. However, there is additional
complexity due to non-military and non-governmental organization
involvement. Data requirements for soft factors also adds collection and
validation complexities.
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Assessment of Adequacy
of Current Approaches

Challenge Tools Data MOM Overall Prospects Comments

OOTW SuccessI O - M!ED Depends an
• • i i • ........ situation

CTonIssues MED ýMMED DI MED MED

This r sumres MED aMED MED 1 MED lysi c

accuntngurce impuerfet.Thse ars hatreuie asesmnt f hesuceso

MethoOW .... LOW- ** ME:D+ "success"Dpnd~

Cntraintnlse MED +MED HIMED+++:;• MED: MED

ac euntngurce Issuerfs .Toeprsta eureassmn ftesces

the SSCiOOTW mission are in the worst shape because we don't know how to
do the assessment. Their prospects are rated as 'medium' because there are
designs that build on academic knowledge and systems requirements that could
be undertaken.
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Suggested future Courses of Action
to improve usefulness of QDR 2001

"* One joint database (as opposed to separate Service
databases).

"* Create a joint, end-to-end force allocation tool.
"* Process matters - QDR process needs to be as

explicit as possible.

QDR 2001 will occur too soon to fully address SSC/OOTW assessment;
however, activities to improve the accounting processes can bear fruit. The
Service force allocation tools and the joint tools that are illustrated in the
Example Analysis Requirement slide (substituting the Air Force's new Full
Spectrum Analysis tool for the older FALCON), taken as exemplars, provide
an excellent starting point.
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Suggested ways to improve joint
analysis in the 21 st Century

"* Analytical "modules" (e.g., process, database, results)
on the shelf that can be used whatever problem is
posed to the analytical community.

"* Begin the development of impact analysis tools to
permit assessment of SSC/OOTW success. It is
estimated that this will bear fruit for QDR 2005.

" Make references available to resources, literature, etc.,
on the MSIAC web site http://www.msiac.dmso.mil.
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Summary

"* Basic calculations of SSC/OOTW resource requirement
impacts on MTWs can be done for this QDR; however,
improved tools can make the job easier.

"* These calculations are based on the assumption that the
force designs reflect the true needs of the SSC/OOTWs;
however, this assumption is tenuous at best. There is no
current ability to assess the capability of a given force
design to complete a given SSC/OOTW mission
successfully.

"• Creating an SSC/OOTW assessment capability is
possible, but will take time and effort.

"* Several other issues, such as constraint evaluation,
structure & doctrine, unique mission/situation issues, and
methodology issues, will also require work.

"* MSIAC can provide a continuity resource.

Continuity is needed to ensure that analysis improvements continue between
QDRs.
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MORS Mini-Symposium
Joint Analysis: QDR 2001 and Beyond

RESPOND Working Group

Chair - COL Robert D.
Clemence, Jr., USA, JCS/J-8
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Job #1: Warfighting Readiness

"The fundamental purpose of the armed forces is to fight
and win our Nation's wars. The military must never lose
focus on its fundamental obligations to be trained and
ready for war and to secure the American homeland. The
United States must continue to possess the capability to
respond quickly and decisively to the full spectrum of
threats and crises that may arise at home and abroad. The
capability to deter and defeat nearly simultaneous large-
scale cross-border aggression in two distant theaters in
overlapping timeframes is particularly critical to deterrence
and to America's credibility as an ally. "

CJCS, Joint Planning Document, October 1999

Given the frequency of peacekeeping, peacemaking and humanitarian
assistance tasks, it is plausible to argue that war is a rare event and should not
be the most important factor in structuring peacetime forces. None of the
Smaller-Scale Contingencies (SSCs) we face threaten our national existence or
require us to risk the lives of our sons and daughters to secure our posterity.
Still, we must be prepared to fight and win our Nation's wars. The alternative
is unthinkable. Thus, the focus of the RESPOND Working Group has been to
assess our ability to analyze and understand war in the context of an
environment of several SSCs.
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NMS: Other Missions

" "The US will be called upon to respond to crises across the full
range of military operations." In addition to two, nearly
simultaneous warfights:
- Multiple Smaller Scale Contingencies (SSCs)
- Posture of engagement
- Humanitarian Assistance (HA) Missions
- Required Homeland Defense Tasks

"• "Since the demand for US forces will remain very high, and
manpower and other resources are finite, the Department must
prioritize its peacetime activities to ensure its efforts are focused
on those that are of the greatest importance, without sacrificing
warfiqhtinq capabilities"

"° "Military missions must be clearly stated, with achievable military
objectives that support national political aims .... we must ensure
that the conditions necessary for terminating military involvement
and withdrawing military forces are clearly established."

Our interest in postures of engagement and smaller-scale contingencies is
motivated by their effects on our ability to conduct major theater wars. The
mission to deter and defeat nearly simultaneous large-scale cross-border
aggression in two distant theaters in overlapping timeframes has been the
hallmark of our National Military Strategy (NMS) for the past eight years.
The time delays imposed by SHAPING activities were considered for the first
time in the warfighting assessments performed for QDR 1997. The Mobility
Requirements Study 2005 is working today to better quantify the impact of
these ongoing commitments on our mobility forces. Much work remains to be
done to quantify the effects of SHAPING on combat readiness.
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Emerging Threats To Consider...

" Combination of political and military anti-access, PGM
damage mitigation, and asymmetric approaches the
enemy strategy of choice to avoid decisive US combat
power (JSR 99)
- Try to erode US presence overseas over time
- Politically/militarily deny short-leg bases for AC
- Avoid air-air, sea-sea, ground-ground vs US forces
- Be willing to take hits from some US PGMs but

• Mitigate exposure, damage (decoys, DUG, etc)
• Find ways to raise the stakes (passive coherent location,

other)
"• Political aversion to casualties, tendency to purchase

platforms vs. munitions, recent depletion of stocks
"* Perceived value of Weapons of Mass Destruction (WMD

and disruption to attack US national will

Emerging trends in political and social behavior may also affect the way we
conduct and study war, necessitating adjustments in our approaches and our
tools. For example, we have already incorporated detailed offensive and
defensive chemical warfare routines into many of our simulations to better
understand the consequences of executing our current plans in a contaminated
environment. Given recent experience in OPERATION ALLIED FORCE, it
is also reasonable to question whether political concern for collateral damage
would change the rules of engagement and the required mix of ordnance in a
major theater war. We are also becoming increasingly aware that our use and
growing dependence on computers and instantaneous, secure communication
is both a strength and a vulnerability of the American approach to war.
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, RESPOND WG Sub-Groups

* Cl: Combat Operations
- COL Andy Loerch and Col Rich Hanley

C C2: Information Operations
- Mr. Steve Myers and Dr. Bill Kemple

C C3: Asymmetric Challenges
- LTC Jerry Glasow and LTC Bruce Bowman

* C4: Readiness
- Dr. Laura Junor and Teresa Coady

The RESPOND Working Group was decomposed into four sub-groups to
address these issues.
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RESPOND Agenda

Wednesday, 2 February

0930-1200 Joint Data Support

Observations on JWARS
Presentations on Theater-level Models

TACWAR

1300-1715 IDA TACWAR

CEM
THUNDER
JICM

Thursday, 2 February
0800-1200 Sub-Group Separate Sessions

One of the charges given to this Working Group was to assess the status of the
key tools and data that support warfare analysis. Many improvements have
been made since the last QDR that are not known outside the immediate user
community. We devoted an entire day to overviews of JWARS and the
theater-level combat simulation models now in use.
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Working Group Objectives

"* Determine the status of key tools and data that
support analysis within our sub-group areas.

"* Enable A common understanding of what available
tools/databases can and cannot do.

" Identify deficiencies needing correction
- Before the QDR Analysis Campaign Begins
- For Joint Analysis Beyond QDR 2001

These presentations helped identify which sub-group issues were amenable to
analysis with simulation. They also motivated later discussions on how these
tools might be improved in the short-term.
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Data and Tools

"* The canonical 2-MTW scenarios are well-studied
- Current time frame: Service and CINC-commissioned

studies
- FY2005: MRS 2005

"* Service, Joint and FFRDC models and modeling
practices have been improved
- ISR and C2

- Logistics

- Chemical weapons
- Joint capabilities

"• Representation of information operations, readiness
and asymmetric operations is not believed to be
adequate for red or blue.

After nearly eight years of practice, we understand how to simulate the
execution of two, nearly simultaneous wars in Korea and Southwest Asia.
And, within the set of agreed assumptions, we understand the demands that
this event would place on our forces today and in the future. Some of those
assumptions, however, may not be well-founded. Although this scenario pair
is supposed to be a surrogate for the spectrum of regional conflicts we might
face, there is the real risk that we are tailoring our assumptions and our forces
to fit these cases too exactly.

The Sub-Group reports will address the improvements and continuing
weaknesses in our modeling and modeling practices for each of these domains.
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Things To Do Now

" Mr. Secretary: Set an interim framework today
- Establish the decision space

- Select time frames of interest

- Limit the scenario set

" Service and Joint analysis executives
- Establish working relationships between organizations to

facilitate balanced portrayal of Joint capabilities
- Determine a best practice

"* Within each Service for service-specific issues
"* Between the Services and OSD for issues that span DoD
"• For Portraying Chemical and Biological Effects on Individuals,

Weapon Systems, Units and Installations
"* For assessing and portraying risk in warfighting and other NMS

missions

If we could have a few words with Secretary Cohen, with the Joint and Service
Analysis Executives and with our colleagues, we would make the following
recommendations.

First, the Pre-QDR issue for operations research practitioners is not which
model to use, but what data is available to support the models we have. By
selecting the timeframes of interest and selecting a limited number of
scenarios to investigate now, we can make the best use of our time and
resources.

Second, now is the time to encourage collaboration between Joint and Service
analytic organizations and within service lines. Front-end consultation in the
next few months can improve the quality of our separate analytical work at the
height of QDR 2001 when service concerns might discourage sharing methods
and data.

We are also aware of a number of current initiatives to quantify the effects of
Weapons of Mass Destruction (WMD). A DoD position on WMD effects is
needed before QDR analysis begins in earnest to avoid increasing the exponent
on the number of cases we must consider.

Fourth, a common, useful definition of risk is needed for warfighting and other
NMS missions. The risk criteria used in end-of-POM warfighting assessments
by the J-8, for example, is different from the one used by J-3 in the JMRR.
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Things To Do Now

Service and Joint analysts
- Determine a service position on how to

- Translate system losses into personnel casualties

* Degrade performance due to readiness shortfalls, e.g.,
- Manning

- Spares

- Training

- Munitions

• Quantify Effects of Information Operations
- Collect data to support scenarios and timeframes selected

by the Secretary

Fifth, analysts know the shortcomings of the tools they use and have learned
how to use them wisely. The Defense Authorization Act that was signed on 5
October includes language that calls for an assessment of our ability to fight
major theater wars in Korea and Southwest Asia from our readiness posture on
that date. The measure of effectiveness of interest is casualties, a measure that
we know, from DESERT STORM experience, is difficult to predict reliably
with theater-level combat models. Since questions concerning unit readiness
impacts and casualties will continue to be asked, it would be prudent of us to
prepare now to answer those questions quantitatively and qualitatively.

Lastly, the importance of data collection, data validation and data verification
cannot be overemphasized.
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Things To Do Later

"* Establish a recurring joint analysis program, with
a two-year frequency, to perform a budget year
and end-of-POM /outyear assessment of
warfighting risk.

"* Use quantitative methods to inform the IPS
writing process.

We have two recommendations on how to improve joint campaign analysis
beyond QDR 2001.

By either careful planning or serendipitous fortune, the Mobility Requirements
Study 2005 (MRS-05) effort has given us a jump start on data collection and
collaborative process for QDR 2001. It has also provided a means to hone our
skills and train new analysts. We would endorse the establishment of a joint
analysis program to further these ends, perhaps on a two-year frequency.

As a Parthian shot, we also see merit in employing a fast-running warfare
simulation model, like RAND's JICM, to playout Illustrative Planning
Scenario (TPS) proposals during the drafting process. There are two significant
advantages to this approach. First, the scenario can be checked for internal
consistency and feasibility (e.g., deployment timelines). Second, key
assumptions can be varied to determine how sensitive outcomes are to them
(e.g., warning time, over-flight rights, etc.). Even more important than these
benefits, it would enable those who have to instantiate and analyze these
scenarios to advise those who design them.
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Combat Operation Subgroup

Chairs: COL Andy Loerch

and Col Rich Hanley

3 February 2000

The Combat Operations Subgroup of the Respond Working Group was chaired
by COL Andy Loerch and Col Rich Hanley. The group met as part of the
overall Respond WG on the second day of the conference, and the discussion
centered around the availability of analytical methodologies to study QDR
issues regarding theater campaigns for the Major Theater War (MTW)
scenarios. On the third day of the conference, the group focused on evaluating
the information they had received the previous day, as well as considering the
new Defense Planning Guidance (DPG) Illustrative Planning Scenarios (IPS).
A comparison of the existing theater level combat models was presented by
LtCol Al Sawyer, USMC, of the Joint Staff (J-8). This briefing is the product
of the discussion that followed the presentations.
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Working Group Members

. Ted Broyhil, Logicon * Sharon Nichols, HQ/AFTSE Center
o COL Ron Bertha, CAA * Robert Orlov, J-8
* James Brady, S31 • Jeff Paulus, GRCI
* LTC Pete Davidson, J-8 o Mike Poumade, GRCI
* LTC Pat DuBois, USSPACECOM * LTC Steve Read, CAA
0 LtCol Brian Griggs, J-8 - Jim Stevens, OSD (PA&E)
0 COL Rich Hanley, AFSAA - LtCol Paul Warhola, OSD
0 William Hulsey, GRCI, inc - MAJ Paul Webber, CAA
. LTC Bob Kazimer, USSTRATCOM - Charles Werchado, N81
0 COL Andy Loerch, CAA o MAJ Dan Zalewski, OSO
. MAJ William S. Murphy, DISA o Steve Stevens, USMC
0 LTC Bill Nanry, CAA

Theater campaign analysts from all the Services, as well as the Joint Staff and

OSD were well represented in the subgroup. Also, several members of the
JWARS Office, and the JWARS Study Team (JST) were in attendance, and
they contributed significantly to the discussion regarding the availability of
JWARS for QDR 01.
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Scope

• Performing theater campaign modeling to support two
MTW or Near Peer Analysis.

The subgroup focused on the various methodologies available to perform
MTW analysis in QDR 01. Some discussion centered on Near Peer Analysis,
but to a lesser extent. The group agreed that for any such analysis to be
conducted, early identification of the relevant scenarios is critical.
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Analytical Subject Areas

"• Examination of existing MTW modeling capabilities
"* Use of JWARS in QDR 2001

The topics on this slide were deemed most important by the group. Discussion
addressed the strengths and limitations of the existing models in some detail.
The next several slides represent group consensus in this regard. Quite a bit of
discussion arose concerning how the various models should be used, with
emphasis given to the concept of "Joint Collaborative Analysis (JCA)." This
discussion is also summarized on a subsequent slide.

The use of JWARS in the QDR is a controversial issue. The group addressed
this issue in detail. A summary of that discussion is provided in a subsequent
slide.
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Available Tools

"* TACWAR (configuration control)
"• JIOM

"• THUNDER
"• CEM

- Strong ground representation

- Part of modeling system

- Weak air representation

- Not widely used
"• GCAM - modeling environment

- Wide range of missions can be analyzed

- Naval capability

- Must develop algorithms - not responsive for new problem

"• IDA TACWAR

- Good representation of Chemical and Biological

- Used by IDA only

This slide presents the list of existing models that were considered by the
subgroup. Never was it suggested that any of the models be eliminated from
use in the QDR. Each has strengths as well as limitations. The group
overwhelmingly agreed that the analysis should drive the model, and not the
other way around. Thus, each model has its place depending on the analytical
issue being addressed.

The above summarizes the characteristics of CEM, GCAM and Institute for
Defense Analyses (IDA) version of TACWAR. These were considered to be
specialty models that could be used to address specific issues consistent with
their strengths, or for Service analysis. GCAM was identified as a potential
remedy to the lack of modeling capability in the area of maritime operations,
and IDA TACWAR had strengths in the Chemical/Biological analysis area
that could be extremely useful in augmenting other models during the QDR.

A more detailed evaluation of the Configuration Control versions of
TACWAR, JICM and THUNDER are in the following slides.
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Warfighting Assessment Criteria

1. Movement and Maneuver
2. ISR
3. Firepower G Adequate
4. Logistics and Support Somewhat Adequate
5. C2 Poor
6. Protection Not at All
7. Battle Outcome

Assess the capabilities of the simulations to provide
meaningful insight on these aspects of a joint campaign

within the next year.

This and the following two slides were prepared by LtCol Sawyers reflecting
his findings from his investigation of these models. The subgroup consensus
was that his findings were consistent with the beliefs of group.

228



Findings: Warfighting Representation

JICM TACWAR THUNDER
1 MOVEMENT AND MANEUVER

1.1 AIR&SPACE GG
1.2 LAND G Y Y
1.3 MARITIME Y-

ý2 INTEL, SURV, AND RECON
1 2.1 TARGETING __ ____Y+

2.2 INTELLIGENCE Y+
13 FIREPOWER

3.2 LAND G G G-
i 3.3 M A R ITIM E..... :......... .. . .... .. . .... .

rW-P Adequate
Somewhat Adequate

U Poor
Not at All

This slide reflects the general weakness in the representation of maritime
operations in most theater campaign models. Also noted was inadequate
representation in the area of Intelligence, Surveillance and Reconnaissance
(ISR).
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Findings: Warfighting Representation

JlCM TACWAR THUNDER
4 LOGISTICS AND SUPPORT
"*4.1 STRATEGIC G
-4.2 THEATER Y Y G
4.3 O PERA TIO NAL Y Y

:5 COMMAND AND CONTROL
5.1 OBSERVE, DECIDE, ACT Y+
5.2 AIR
5.3 LAND 'GI: Y Y
5.4 MARITIME

16 PROTECTION
6.1 SSM DEFENSE Y Y Y
6.2 NBC DEFENSE G-. .
6.3 ASYMMETRIC THREATS

7 BATTLE OUTCOME G G. : Gý :
_-iAdequate

Somewhat Adequate
Poor
Noot at All

As stated previously, the group was in general agreement with this evaluation.
Note that shortcomings exist in all the models evaluated. Thus, no single
model will be sufficient to answer all possible questions that might arise in the
QDR. Also, the point was repeatedly made that experienced analysts, with
comprehensive knowledge of the workings of a particular model, could
incorporate the effects of functions not explicitly portrayed into their analysis
if these effects could be described and quantified. This led to the conclusion
that, although enhancement of these models was desirable, no real "show
stoppers" existed.
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Data Sources

"* Many sources
"* Long lead-time

"* Values are inconsistent across the models -
transformations

"* Subjective inputs needed

The process of obtaining and developing data for theater campaign analysis
was well understood by the participants of the subgroup. This slide
characterizes some of the difficulties involved in populating the various
models with data. The overwhelming consensus of the group was that it would
be imprudent to wait to the last minute to collect needed data. In particular,
COSAGE model output, produced by the Center for Army Analysis (CAA),
and used to calibrate the ground attrition representations in virtually all the
considered models, needs to be completed and distributed as soon as possible.
Early data development will facilitate the validation process, and allow for
operational checks to be made.
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Significant Analytical Issues Surfaced

Use of JWARS in QDR

" Unlikely to be able to replace TACWAR for QDR 01

- Training

- Data collection

- Lack of familiarity

" Possible contribution

- Use JWARS as feeder model to inform other analysis
efforts

"* Intra- and inter-theater logistics

"* C41SR

"* Ship-to-shore operations

Based on the evidence presented regarding the progress that has been made in
the JWARS development effort, the group agreed that it is unlikely that a fully
functional version of JWARS will be ready for use in the QDR. Thus other
models will have to be used to perform analysis concerning the MTWs. This
conclusion was reached based on the expected time and resources needed for
analysis activities to achieve an acceptable level of competence with the
model, as well as the increased quantity and quality of data needed for
JWARS.

However, suggestions were made regarding potential uses of JWARS even if it
cannot completely fill the role that TACWAR played in QDR 97. Above are
listed some areas in which JWARS is well developed, and where limitations
exist in the other models that are available. The idea is that JWARS would
serve as a "feeder model" that could be used to inform the others. For
example, JWARS might be useful to quantify the effects of various levels of
C4ISR capability in the force. The results could then be used to set the values
of the appropriate parameters in other models. Since these values are
frequently subjectively determined, or parametrically analyzed, a higher level
of quantification could be achieved. The same is true for the other areas listed
above.

We note that the group was supportive of the JWARS development effort.
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Significant Analytical Issues Surfaced

Joint Collaborative Analysis
"* Works best at "worker bee" level.

"* Works best before resources are at risk for
organization.

" Potential methods
- Analysis centrally performed
- Each service has access to all data and models to perform

parallel analysis
- Services resolve differences and bring insights to joint forum

for consideration
-or-

- Analysis performed by group composed of representatives of
interested organizations (DAWMS)

This slide summarizes the discussion on how all the available theater models
can be used to perform theater campaign analysis for QDR 2001. While
everyone agreed that a totally cooperative effort involving all the participants
(Services, Joint Staff and OSD) would be ideal, everyone recognized the
difficulty in achieving this high level of cooperation due to the prevailing
political environment and the resources that are at stake. Therefore the above
suggestions were made regarding how best to proceed. Note that both of these
suggested courses of action assume complete openness in the analyses,
including total availability of the data and models. It is interesting to note, that
the first scheme shown above was articulated by the Air Force representative,
and was supported by the Army representative.

Concern was voiced by some of the participants that the second method would
get bogged down due to Service rivalries, and fall victim to some of the
problems experienced in the conduct of the Deep Attack Weapons Mix Study
(DAWMS).
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Key Deficiencies

" Inadequate representation of maritime operations in
available suite of models.

"* COSAGE input needed to support all theater level
modeling.

"* Improve Chemical/Biological representation in JICM
and THUNDER.

" Enhance THUNDER to allow warfights longer than
99 days.

This slide lists some of the limitations that exist in the available models that
could be addressed prior to QDR 01. Note that some investment in time and
funds would be needed to accomplish any of these model enhancements.
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INFORMATION OPERATIONS

Chair: Steve Myers - JHU/APL

Co-Chair: Bill Kemple - NPS

3 February 2000

Information Operations, Sub-Group of Respond Working Group.

Thanks to COL Clemence for clear direction and guidance.

Thanks to my co-chair Bill Kemple for his assistance.
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Information Operations Sub-group

* Steve Myers, JHU/APL • Al Klee, HQDA DCSOPS

• Bill Kemple, NPS • Zadil Ansari, HQDA IAS
• Gordon Miller, Signal Corp • Trevor Laine, Air Force

* Steve Petty, Signal Corp * Kevin White, MCCDC
* Steve Olechnowicz, IDA
* Alex Levis, George Mason Component Coordinators:
• Doug MacKinnon, NPS
• Mark Youngren, MITRE Captain John Yurchak, USN
• Ric Blacksten, CACI Colonel Roger Gaebel, USAF
* Tom Denesia, SPACECOM LTC Hozie Pennington, USA
• Mike Ottenberg, GRCI
• Crisanna Shackelford, LIWA Captain Tim McCully, J-39
• Bob Sheldon, S31

• Susan Wright, IDA Other interested parties:

Captain Jim Powell, USN NPS

Lt Ray Buettner, USN NPS

The participating members of the group are listed above. My apologies for
any individuals overlooked or errors in spelling or organization.

I also acknowledge and thank two individuals from NPS (Powell and Buettner)
for their assistance in preparing for the workshop, even though they could not
attend.
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Information Operations -- Agenda

, 0800-0810 Introductions/Objectives/Overview

0 0810-0830 1O in Previous QDR -- Lessons Learned

Steve Olechnowicz - IDA
a 0830-0910 Courses of Action for Information Operations

Alex Levis - George Mason University (GMU)
0 0910-0920 Break
• 0920-1010 Information Warfare and SIAM Model

Doug MacKinnon - NPS
0 1010-1030 Service Comments
0 1030-1040 Break
* 1040-1200 Discussions
0 1200-1300 Lunch
* 1300-1415 Respond Working Group

February 3 agenda.

We were fortunate to have Steve Olechnowicz, IDA, a participant on the first
QDR in the Information Assurance (IA) area as our first speaker. He noted
that even though they had little "hard" data to analyze, they were able to come
through the process with funding support intact.

Our next two briefers, Dr. Alex Levis of George Mason University, working
with Service Research Labs, and LCDR Doug MacKinnon of the Naval
Postgraduate School focused on the use of influence models, or effects-based
analysis. The 1O group is convinced that these tools hold significant promise
for improving analytical capabilities for QDR 10 analysis. One challenge will
be (as usual), linking these models with traditional force-on-force models, and
separating/interpreting the specific 10 contribution. Both efforts are being
performed with significant "operator" oversight and input.

237



Information Operations (10)

SQDR 97

"...current capabilities adequate to defend..."

"Critical.. .will be institutionalization of 10."

*NDP

"Essential.. .will be development of a 'knowledge
system.'

"..exploit advances in commercial technology."

As stated, we started with Steve's observations on the first QDR. It included a
review of the treatment of 10 in the final reports for the QDR and NDP. While
the statement on capabilities adequacy was more or less true at the time, the
group generally felt that the situation is worse at present. Technology
advancements are accelerating, and there is probably less overall
understanding of exactly where DoD stands. Clearly, vulnerabilities exist.
There has been significant progress within DoD with respect to
institutionalizing 1O, but there is still more work to be done.

Regarding the NDP comments, development of a comprehensive "knowledge
system" remains a significant challenge. Likewise, though DoD has made
significant progress teaming with commercial concerns, there remains much
room for improvement.
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Information Operations -- Scope

Offensive 10 - "...across the range Defensive 10 - "ensure the
of military operations at every necessary protection and defense of
level of war." information and information systems"

Information Warfare (IW) Information Assurance (IA)
OPSEC OPSEC
Military deception Physical security
PSYOPS/Civil/Public Affairs Counter-intelligence
Perception management Counter-propaganda
EW (including SEW) EW (including SEW)
Physical attack/destruction Special 10
Special 10 INFOSEC
Intelligence COMSEC
CNA/D Computer/Network management

Also can divide into Operational/Tactical and National/Strategic

1O is normally divided into Offensive and Defensive categories. This listing
reflects JCS Pub 3-13, with a few additions/modifications. It is not complete,
as there are certainly additional areas (C4ISR, etc.). Note that 10 impacts
every traditional warfare area, hence the scope is large.

Because 1O's scope is so broad, it is also worthwhile to consider other ways to
characterize 10, which the group did. A breakdown into categories such as
tactical versus strategic was proposed as perhaps a more useful context for
analysis efforts, and should be considered.

It is also important to note, as is true with several other working groups, 10's
scope clearly reaches well beyond DoD. It is an area of our national strategy
that requires coordination with many other government entities, both federal
and non-government (financial networks).
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Analytical Areas

* Human decision making
a Decision making under uncertainty

• Optimization under uncertainty - yield management

• Game theory
0 Network analysis
a Decision trees

• Modeling and Simulation (M&S)
• Marketing strategies

• System engineering
• Influence diagrams/Bayesian Networks

- Wargaming
a Risk management/vulnerability analysis

This is the listing of analytical subject areas. For MORS, the group opted to
display those requiring OR tools/techniques, though there are clearly many
additional areas, technical and not-so-technical that could be included.
"Human decision making" is considered one of the most important, yet least
understood areas. There is a tendency to push selection of appropriate
analytical techniques towards qualitative assessments.
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Information Operations - Existing Tools

"• Accepted Joint and Service models address 10 in a
cursory manner or not at all, data integration is a
problem

"* Exercises/Training -- anecdotal

"• IW/IO M&S

- SIAM (top-level influence)
- VITE (process)
- CAESAR II/EB (process and influence)

" JWARS -- Question availability for QDR. Good C41SR
and simulation infrastructure including some 10
modeling

" Mostly qualitative structured analysis, not model based

The Respond Working Group received briefings all day Wednesday on the
various models that DoD could use to analyze force effectiveness in the next
QDR. These models do not do IO well. Several of them address it in a
cursory manner, or attempt to answer TO questions via analyst workarounds;
the models were designed to focus elsewhere.

Good information is being developed via exercises, and actual operations, but
this tends to be anecdotal, or "single data point" in nature.

The subgroup reviewed models that used influence mapping and effects based
concepts. The group strongly believes these types of tools are required to
properly analyze 1O. The models presented have been developed to their
present maturity with significant "operator" input and guidance, and clearly
can contribute to the upcoming QDR analysis. As noted, integration with
conventional models to create a model of the entire battle space remains a
challenge.

JWARS availability remains a significant risk area for this QDR. It will
provide a significant step forward in understanding some areas relevant to IO.

The bottom line is that IO analysis can not depend on model-based
approaches, and will require more "old fashioned" structured qualitative
("thought-based") assessments, based upon experts' inputs. We must ensure
decision makers are prepared for this type of product.
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Information Operations - Data (1 of 2)

" Volumes of data available
- Hard to extract what we need

- Not everything we want available, e.g.
"• Specific decisions by specific individuals unknowable
"° Parameters for analysis tools/methods

"* No coordinated collection plan

There are significant data "out there." Most, however, are empirical, one-time
or qualitative in nature. I have already alluded to the expected difficulties in
separating data relevant to specific 10 questions from the entirety of exercise
or campaign model runs.

The 1O community needs to establish coordinated requirements and plans for
collecting data to support analysis. The JDS presentations testify to the
difficulty of this undertaking, but also highlights the potential for improvement

-given sound guidance and leadership.

Also listed are a few of the sources for 10 data.

Another data-related problem (no solution proposed) is the high-level security
classifications in some 10 areas, as well as legal and bureaucratic concerns in
areas outside traditional military warfare arenas.
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Information Operations - Data (2 of 2)

Sources, Collectors
- CINCs engagement analyses (e.g. Joint Forces Command J9)
- NSA -- INFOSEC and OPSEC

- DIA

- DISA

- JIOC (aka JC2WC)
- JWC

- DMSO

- Service Information Warfare Centers(AFWIC,
LIWA/IDC,FIWC)

- Joint Battle Center (Suffolk, VA)
- Service Research Labs

• Security / Legal / Law Enforcement Issues
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Existing/On-Going Efforts

* Naval Postgraduate School SIAM model (with
PACOM)

"* JWAC
"* CINCs

"* J-6 Analysis

"• Information Superiority Investment Strategy (ISIS)
(ASD(C31))

"• Bosnia/Kosovo Lessons Learned

"* OOTW operations include 10, thus data issues are
very similar

• Others?

This is a listing of known efforts that focus on the 10 area. There are many
other efforts for which at least some treatment of 1O issues will be a by-
product. This, again, illustrates the inherent difficulties in separating 10
analysis from that of the traditional warfare areas.

10 is not addressed in Dynamic Commitment (DC). DC is a force structure
analysis. This highlights a concern. 10 is not about force structure or
acquiring platforms or systems. Right or not, realistically much QDR analysis
and debate will, however, fall along these lines.
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Significant Analytical Issues Surfaced

* 10 extends beyond DoD
- Legal implications/ramifications

- Coordination with other government agencies -- ROEs

* Area not well defined (similar to OOTW)
* Lack good measures
• Inadequate and uncoordinated data support
* Some data will never exist -- subjective
0 Difficulty in defining and analyzing interaction of

combined IW/IO and conventional forces
a Network Centric Warfare and effects-based

operations difficult to analyze

Most of these items have already been discussed, but they clearly are
significant issues regarding analysis supporting the QDR.

It is difficult to define good measures of effectiveness for many 1O areas.

245



Key Deficiencies

• Methodology

• Metrics

* Models

* Data

• Costing

This chart lists areas with key deficiencies in the analysis of 10.

We did add Costing. This is a significant risk area in 10 analysis. The
qualitative nature of analysis will dictate problems in assessing cost
effectiveness and building business cases for 10 capabilities. Though there is
clear agreement that 10 is necessary, weighing costs versus benefits is
problematic, to say the least. Putting a value on avoiding the costs of a
computer network attack (cost avoidance) is similar to the problems faced in
determining return on investment in many other areas relevant to DoD,
particularly acquisition. Decision makers must be prepared to accept
qualitative judgments in 10 analysis.
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Suggested Analytical Improvements

" For QDR 2001 preparation
- Incorporate 10 (as defined in Joint Pub 3-13 Joint Doctrine

for Information Operations) into COAs
- Develop coordinated data collection and sharing
- Incorporate subjective analysis tools and methods

"* For future Joint analysis in the 21st century
- Partner with joint and service doctrine commands and

others
- Ensure joint and service models incorporate 10, to include

data support and measures
- Include 10 in joint and service experimentation

This chart lists the recommendations of the 10 subgroup. Obviously, many
other details mentioned in the previous slides may be taken by working level
analysts as suggestions for improved QDR analysis.

To summarize the consensus of the 10 Sub-Group's discussions:

(1) The importance of 10 is appreciated in most of DoD. Aspects of 10 impact
everything we (DoD) do in the scenarios being considered, as well as some
developing scenarios of potential interest. It does not, however, fit the DoD
construct of warfare areas. 1O extends beyond many traditional DoD areas of
responsibility. Also, it is not force structure, per se. Thus, 1O is hard.

(2) Our present models and analysis tools do not adequately represent IO.
Much of the analysis required for the QDR will be qualitative in nature.
Decision makers must be prepared for this type of result.

(3) Exercises and research addressing TO show promise and deserve continued
support. A goal of the QDR analysis should be to develop the more specific
recommendations necessary to continue moving forward in the 10 arena.
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Asymmetric Challenges Subgroup

Chair: LTC Jerry Glasow
Co-Chair: LTC Bruce Bowman

3 February 2000

This is the outbrief for the Asymmetric Challenges Sub-Group under the Respond
Working Group during the Joint Analysis: QDR 2001 and Beyond Mini-
Symposium.

LTC Glasow Chaired the sub-group and LTC Bowman was Co-Chair.
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Working Group Members

* COL Bruce Palmatier, Army PA&E
* Jeff Grotte, IDA

* Gary Paul, CAA
* Larry Willis, DARPA
* Tom Allen, IDA

* Jim Davidson, MCCDC
* Craig Reichow, Anser

* MAJ James Hammett, USAFIXONP
* Jim Velezis, BAH

* Kevin Murray, BAH
* C. Parks Schaefer, GRCI

* Pat Cooper, BAH
* Joan Wendland, BAH
* MAJ Michael McCaffery, Army PAE
• Robert Osipov, OSDIPA&E
* Leroy Abner, USASOC

These were the sub-group participants. The sub-group had good participation in
numbers, a good cross section of DoD, and lively discussions.
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M Sub-Group Agenda

1 February: Symposium Level Plenary Sessions
2 February: Respond Working Group Plenary Sessions on Theater

Modeling
3 February:
0800-0900

LTC Rick Reece, 1999 Joint Strategy Review: Asymmetric
Approaches to Warfare

0900-1000
Dr. Jeffrey Grotte, Analysis of Issues Pertaining to WMD and
the QDR

1000-1100
Larry Willis, Wargaming the Asymmetric Environment

1100-1200
Discussions and Conclusions Formulation

1430-1700
Outbrief (-15 min) in Working/Sub-Group order, exact time TBD

The sub-group met in plenary with all Respond sub-groups during Day 2,
leaving only one-half of the last day to meet as a sub-group.

LTC Reece of J5 provided a classified briefing on the Chairman's 1999 Joint
Strategy Review (JSR) which focused specifically on asymmetric challenges.
The sub-group accepted this document as the basis for defining asymmetric
warfare and the approved joint strategy related thereto.

Dr. Grotte, of the Institute for Defense Analyses, provided a classified briefing
on an OSD(S&TR) study chartered specifically for the "Analysis of Issues
Pertaining to WMD and the QDR." This study is reviewing the input data and
data sources from recent WMD studies. The intent of this study is to provide
data inputs and/or resolve data controversies for the upcoming QDR.

Mr. Willis, of DARPA, provided a briefing on a recently started, long term
(five year) study to build a model for predicting who might employ
asymmetric weapons. This effort has many similarities with personality
profiling by a criminal psychologist.
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Scope/Analytical Subject Areas

* Definition: Asymmetric approaches are attempts to
circumvent or undermine US strengths while exploiting
US weaknesses using methods that differ significantly
from the United States' expected method of operations.

Asymmetric approaches:
- WMD

- Information Operations (10)

- Terrorism

- Missiles

- Mines

- Hybrid Tech

- Mass

- Political manipulation

- Environment

- Other

The 1999 Joint Strategy Review (JSR) defined and listed asymmetric approaches as

shown here.

A key finding in the Joint Strategy Review was that there is nothing new about
asymmetric warfare. What is new is the realization on the part of potential opponents
that going head-to-head with US military power is a recipe for failure. This forces
potential opponents to devise asymmetric means.

The sub-group strongly recommends that everyone conducting QDR analysis read the
1999 Joint Strategy Review.
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Existing/On-Going Analyses

"* WMD: Multiple related studies
- IDA
- DTRA
- UK/US
- AMC
- DARPA

"• Non-WMD: None identified

The sub-group members had knowledge of multiple and varied existing and on-going
studies associated with WMD; too many to list here.

On the other hand, the sub-group members had no knowledge of any studies
specifically considering non-WMD asymmetric warfare.

During the sub-group out-brief at the end of the mini-symposium, a Navy
representative indicated they had performed one such study.
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Key Deficiencies

* Non-WMD
- Little non-WMD asymmetric analytical methodologies/metrics
- Lack of ability to model non-physics phenomenon.

WMD
- Lack of agreement on some WMD methodology/metrics/data

"* High resolution installation level models?
"* Aggregation of performance degradation data

"• Effects (traditional, toxic industrial chemicals, novel agents)
"* Little structured data quality/collection efforts

- JWARS capability/limitations for QDR?
* Acceptable substitute models?

These are the key deficiencies noted by the sub-group.

The Non-WMD area is suffering from the lack of an organized comprehensive effort
to identify vulnerabilities, assess the impacts of attacks on those vulnerabilities, and
integrate the impacts of those attacks into a theater campaign.

On the other hand, much work has been conducted on WMD vulnerabilities, but there
is significant disagreement on the impact chemical and biological weapons will have
on aggregated unit/facility/base performance. JWARS remains an open question with
regard to chemical and biological representation. While the capability is advertised as
one that will be available for the QDR, there is concern about links and data to support
the interaction of chemical and biological hazards in JWARS.
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Suggested Analytical Improvements

"* For QDR 2001 preparation
- Common basis: 1999 JSR: Asymmetric approaches to warfare
- Mainstream QDR efforts need to fold in JSR asymmetric

aspects.
- Include specific asymmetric events in Dynamic Commitment (DC)

- Asymmetric experiment (near term low hanging fruit)
- Red team specific vulnerabilities (LD/HD, AWACS, HNS, "Red

Line")
- Assess impacts and mitigation measures
- Literature search past studies (sparse)
- JDS oriented group for QDR standardized CB data

(methodology/doctrine/policy)

" For future Joint analysis in 21st Century
- MORS Working Group for MORSS
- Institutionalize experimentation
- Asymmetric mini-symposium

We need to ensure the 1999 Joint Strategy Review forms the basis by which
asymmetric approaches to warfare are included in the upcoming QDR.

We should include specific asymmetric events in Dynamic Commitment (DC).

We need an experiment or POL-MIL game to Red Team specific asymmetric
vulnerabilities and likely attacks as well as to assess the impacts of those attacks with
and without mitigation measures.

We need to update JDS WMD data.

We should consider future methods to institutionalize the analysis of asymmetric
warfare, to include possibly a working group for the MORS Symposium, a series of
warfighting experiments, and/or an asymmetric mini-symposium.
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Readiness Subgroup

Chair: Laura Junor

3 February 2000

The readiness subgroup met from 0800 to 1200 on 3 February. This briefing outlines
the highlights of our discussion.
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Working Group Members

"* Julianne Allison, US Center for Army Analysis
"* Joseph Angello, Jr., ODUSD(R)RP&A
"• Roger Burley, Logicon at OSD PA&E (SAC)
"• Louis Finch, STR Corporation
"* James Jondrow, CNA Corporation
"* Laura Junor, CNA Corporation
"* James Metzger, OSD (PA&E) JWARS
"* Allen Miller, US Army War College
"* COL Forrest Newton, DAMO-ODR
"* Michael Parmentier, ODUSD (Readiness)
"* David Thaler, RAND

Eleven people registered for the subgroup but about 17 in attended. We had
representation from each Service and the Joint Staff (JS). We were also fortunate to
have Joe Angello and Lou Finch (former DUSD, Readiness) who supported the last
Quadrennial Defense Review (QDR) process.
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S~ Analytical Subject Areas

"• Strategy drives resource allocation
- Readiness measures resources against strategy

"• Quantifying the effect of changes in drivers
- Aging equipment
- Spares
- Personnel issues
- PERSTEMPO/OPTEMPO
- Alternative training concepts
- Infrastructure/Industrial base (competitive sourcing)

"• Quantifying pros and cons of competing readiness
postures

Three themes dominated our discussion. The first was the unanimous agreement that
readiness cannot be analyzed in a vacuum. At the least, readiness should be measured
against a given strategy. The readiness of the forces to fight two simultaneous Major
Theater Wars (MTWs), two consecutive MTWs or an MTW and a Small-Scale
Contingency (SSC) will vary widely. Readiness will also depend on force structure,
infrastructure and personnel decisions. If these areas are not analyzed as part of a
system, the results are not likely to be sustainable.

The last two themes have to do with managing readiness. One aspect of management
has to do with understanding the relationship between drivers and measures of
readiness. With this type of information, the military can more easily determine the
cause of declines in readiness and the remediation options.

The other aspect of management, perhaps the more difficult of the two, is to determine
how much readiness is enough. There is simply not enough money or resources to
maximize readiness for all units all of the time and to finance planned modernization
and recapitalization. The last QDR asked what different readiness postures (always
ready, tiered readiness, cyclical readiness, etc.) implied in terms of the supply and
demand for ready forces. The analysis at that point was a good start, but the group
agreed that this type of question is likely to come up again and that the analysis could
be improved.
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Analysis Approaches and MOEs

Measures
- Readiness

"* SORTS (commander's assessment, reason codes)
"• MC/FMC rates
"• Equipment casualty reports
"* Duration measures (logistics, maintenance)
"• Personnel data

- Cost
"* O&M expenditures
"• Manpower
"* Procurement

• Approaches
- Understanding changes in readiness
- Calculating supply and demand of forces

There are measures of readiness and measures of things that drive readiness. The
standard readiness measures are familiar to most. The most important of these is the
Status of Resources and Training System (SORTS). SORTS has its critics, but it is the
one metric that each Service uses to depict readiness. The group reminded us that there is
more information in SORTS data than we see in the overall - or even the resource area
- ratings. For example, there are commanders' assessments with notations in the data
that tell when a commander has upgraded or downgraded their scores and reason codes
that tell why a unit was less than C l in a given resource area. Equipment availability
rates are also a standard measure of readiness. The most common are Mission Capable
(MC) and Fully Mission Capable (FMC) rates for aviation and ship casualty reports
(CASREPS). Duration measures make excellent measures of supply readiness. The best
of these measures track the time that an operator waits for a spare part. There is an
important distinction between this type of metric and one that measures, for example,
wholesale shelf fill rates. A good readiness metric shows the direct impact on the
operator. Shelf fill rates provide little readiness information. Duration measures (such as
time to complete maintenance) also make good measures of readiness drivers. The last
category of readiness measures comes from the personnel databases. These data can
directly measure the number of bodies relative to requirements and the quality of the
match between bodies and billets (accounting for experience and qualifications).

There are two general approaches to analyzing readiness: 1) understanding readiness
changes; and, 2) calculating the supply and demand of forces. Understanding readiness
means monitoring readiness in a way that signals changes that require intervention. The
inherent noisiness of readiness data makes monitoring hard. Understanding readiness also
means understanding what is causing recent degradations and creating remediation
strategies. Calculating the supply and demand of forces is a necessary part of evaluating
the readiness consequences of changes in strategy, force structure or competing readiness
postures. 260



Existing/On-Going Analyses

"• Monitoring readiness
- SROC, JMRR, QRRC, many service programs

"• Understanding changes in readiness
- Substantial literature

"* Calculating supply and demand for forces
- Work from last QDR (Dynamic Commitment (DC))

Readiness, especially in the last five years, has been the subject of many analyses,
conferences and high-level forums. Examples of standing high-level forums that
monitor current readiness status include the Senior Readiness Oversight Council
(SROC), the Joint Monthly Readiness Review (JMRR) and the Quarterly Readiness
Report to Congress (QRRC). There are other service-specific examples. A number of
analyses have empirically derived relationships between readiness drivers (like spares
on-hand, operations tempo and personnel) and readiness measures (like SORTS). The
Federally Funded Research and Development Centers (FFRDCs), such as CNA,
RAND and IDA, and the military post graduate schools are good sources for such
research.

Little has been done to calculate the supply and demand of forces except for the work
done during the last QDR. That said, Dynamic Commitment (DC) provides useful
information on the demand for ready forces under specific assumptions, and that
model has been significantly improved in the last few years.
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Significant Analytical Issues Surfaced

Articulating and understanding competing readiness
postures

- Articulating the amount of readiness (including
measures and roles) for full spectrum response under
various conditions
- MTW
- SSC

- Homeland defense

The prevailing theme in the readiness subgroup was that there are not enough
resources to ensure that all units are ready for any type of mission all of the time and
to invest in tomorrow's force structure as well. Given this imbalance between ends
and means, readiness-related QDR issues are likely to ask how much readiness is
required and whether there is a better way to ensure that national security concerns can
be addressed with the resources we have on hand.

That brings up two analytical issues: 1) how to analyze alternative readiness postures;
and, 2) how to measure the amount of readiness we have given the range of
operational employments and conditions we may encounter in the future. We
addressed the supply and demand issue earlier in the brief. Aside from the efforts in
the last QDR, little has been done to directly analyze this issue. This is difficult
analysis even with a correctly specified model in place. The analysis is extremely
dependent on the starting assumptions of strategy (two simultaneous MTWs, two
consecutive MTWs, one MTW and one SSC, etc), available force structure, and a
variety of operational assumptions. And to offer a complete answer, we must be able
to replicate the analysis using a variety of assumptions.

The second analytical issue addresses the complexities of assessing the amount of
readiness desired for a full spectrum response. DoD is used to thinking about its
requirements for an MTW, and in fact this is built into many readiness metrics
(SORTS, for example). DoD is not as experienced in articulating readiness measures
or requirements for SSCs, but there has been progress. However, little thinking has
been done on measuring the readiness for homeland defense or even our readiness to
fight MTWs or SSCs given the complexities of varying conditions (like the use of
chemical or biological weapons).
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Key Deficiencies

* Metrics
- On direct measures: Incomplete coverage of infrastructure

and training
- On drivers: Often not customer (warfighter) based

* Models
- There is not a readiness model
- Need a model that will produce output quickly

* Data
- Budget data aren't organized in any useful way
- Failure to archive and consider importance of historical data
- Failure to take advantage of advances in database

technology
- Failure to take advantage of web-based technology

The largest deficiency for readiness measures is for infrastructure (measuring the
ability of the infrastructure to support the warfighter) and unit training (other than
SORTS). The services are working on better measures of the first, and there is hope
that they will yield useful information soon. The training accomplishment of a given
unit is something that is theoretically addressed in the training resource area within
SORTS. Often this amounts to translating the percentage of events a unit successfully
completed (given the number it was required to perform) into scores for each mission
area. Mission area scores are then translated into an overall training score (typically
using the worst or second worst mission area score). It would be far more informative
(and useful for analysis) if the actual percentages were retained and archived. The
main deficiency for drivers is that they are often not measured from the perspective of
the warfighter and that is the primary (if not the only) perspective relevant for
readiness. Logistics measures, for example, should measure the amount of time the
operator is waiting for a spare part. Any other measure is secondary at best.

Several analyses have related measures to drivers, but there is no standard model for
calculating the supply and demand for ready forces outside of the effort from the last
QDR. Such a model should be capable of being run quickly to explore the
consequences of a variety of initial assumptions (strategy, force structure,
environment, etc.).

Data is the last category of deficiency. Our first observation is that budget data aren't
organized in a way that allows analysts to easily match money to readiness
deficiencies. The remaining items highlight data deficiencies that generally arise from
a failure to take advantage of incredible advances in database technology. Archiving
historical data, for example, is easy to do and relatively inexpensive.
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Suggested Analytical Improvements

"* For QDR 2001 preparation
- Continued database development for PERSTEMPO
- Continued monitoring by readiness analysts of other QDR

activities
- Continued improvements in Dynamic Commitment

"* For future joint analysis in 21 st Century
- Development of readiness models for use in comparing

readiness postures

Our suggestions for QDR 2001 preparations are in line with what the department is
already doing. Continuing the development of PERSonnel TEMPO (PERSTEMPO)
measures will help identify the magnitude of OPerations TEMPO (OPTEMPO)
problems. The group stressed that the readiness team (if one is established) should
remain closely tied to the activity in other QDR cells (such as force structure and
infrastructure). The idea, again, is that readiness analysis cannot be done in isolation
and the only guarantee of a viable result is to remain aware of decisions and
assumptions in other dimensions. The group supported the continuing development of
the Dynamic Commitment (DC) model which would provide valuable input into
readiness analysis.

The group felt that a complete readiness model was not likely to be developed in time
for this QDR, but encouraged its development in the early 2000s.
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MORS Mini-Symposium
Joint Analysis: QDR 2001 and Beyond

Prepare Working Group

Chair: Dr. Jackie Henningsen, FS

Co-Chair: Mr. Vern Bettencourt, FS

Service Advisor: DCS OPS

The Prepare Working Group had two sub-groups; Modernization chaired by Mr. Eric
Coulter, OSD/PA&E and Infrastructure chaired by Mr. Sam Kleinmann of the Center
for Naval Analysis. Before they provide a summary of the work of their individual
groups, I would like to comment on a couple of themes in the area of Prepare
(implied when not explicitly stated) that have emerged since the MORS special
meeting on QDR Lessons Learned and the Way Ahead in 1998.

There seems to be an understood need for a joint capabilities baseline linked to the
transformation planning process. This baseline, whether virtual or real, would
encourage the examination of QDR decisions based on what is needed to achieve the
visions first set out in JV2010 and now echoed in JV2015 and beyond. Development
of a joint capability requirements baseline involves a conscious collaborative effort
among the strategic planners, the operational experts and the analysts (to include
program, cost, infrastructure and various other types).

Finding ways to increase the likelihood that all the effort involved in preparing for and
executing studies, reviews, panel work and the multiple aspects of the QDR was a
somewhat different, but interesting theme. Lou Finch, former Deputy Under
Secretary of Defense for Readiness had an interesting recommendation as we work to
accomplish these efforts. -He suggested that we look carefully at the feedback loops
that are in place to see whether there is a mechanism to influence change in place.
This suggestion should lead us to go back to our organizations and examine how we
structure feedback loops in our modernization and the infrastructure processes.
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Prepare Working Group

Modernization Subgroup
Chair: Eric Coulter

Infrastructure Subgroup
Chair: Sam Kleinmann

Another theme was the recognition that constrained planning is at the heart of what we do,
so it becomes critical that we more broadly define our resources. One of the briefer
suggested that we would still do analysis the same way if we start with strategy or if we start
with budget. This returns us to Vince Roske's theme for beginning an analysis that starts:
What is the question? What is the real question? The idea that the analysis would not
change seemed problematic to me (a dialogue on this topic using the MORS web-site based
Joint Senior Advisory Group reflector is encouraged).

A third theme that was evident in the prepare sessions revolved around the nature of risk.
The QDR guidance from Congress specifically directs an examination of a Force Structure
providing a low to moderate level of risk. Inherent in our discussions of what we do and
don't choose to support must be the effects of these choices. Frustration with the current
methods of examining risk led us to call for a near-term MORS symposium on innovative
methods for dealing with risk.

Finally, the interest in how to effectively perform Joint Collaborative Analysis (JCA) was
continuously mentioned during this special meeting. A plan to examine this question during
the upcoming meeting on the Future of DoD Analysis is in planning. The benefits of JCA,
and the challenges of turning theoretical operations research techniques into practical
applications for the QDR is worth our community consideration.

With these opening remarks, I turn the rest of the Prepare Working Group over to Eric and
Sam would each prepared and led outstanding sessions focused on the exploration of two
key Prepare issue areas.
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Force Modernization Subgroup

Chair: Eric Coulter
Co-Chair: George Koleszar

3 February 2000
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Craig Bernhard, Boeing Maj James McMullin, Army
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Robert Holz, Army ODCSPER Phil Rogers, OSD AT&L
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Maj Joe Shrader, MCCDC

268



Scope

"• How analysis may help in the modernization and
force size decision.

"• Determining the effectiveness of new operational
concepts.

"• Drawing lessons from Joint and Service "advanced
warfighting experiments."

"• Incorporating advanced technologies into
modernization planning.

We defined the scope of the two working sessions of the force modernization subgroup
according to the mini-symposium terms of reference (bullets 1-3), with particular
emphasis on how planners intend to adapt to emerging, advanced technologies (bullet 4).

Day 2: Representatives from the Army, Navy, Air Force and Marine Corps described the
analytic methods, operational concepts, experiments and technologies which were
influencing how they shaped their future modernization. IDA presented a desktop
modeling technique optimizing the application of existing or new C4ISR technologies.

Day 3: OSD PA&E described the methodology for constructing an annual Defense
Program Projection (DPP) from historical and projected program data. The DPP is used
by Pentagon decision makers to extend the planning horizon for modernization and
related investments 12 years beyond the current FYDP to examine the long term
consequences of current decisions. It projects key large modernization programs (F-22,
CVN-X) and selected support accounts (BRAC, medical). The resource topline is an
output from, not an input to, the DPP. Thus, it is a good tool for identifying where near-
term decisions may raise outyear affordability questions.
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Modernization Drivers

* Strategy
- Force application
- Mission requirements/capabilities
- New service/joint CONOPS/visions

"* Threat
- Uncertainty (MTW vs SSC vs Near Peer)
- Asymmetrical

"* Aging platforms
- Aircraft, ships reaching end of useful life
- Replacement systems more capable, offer trade-offs
- Reduce O&S (manning, support)

"* Because we should....
- Available technology
- Industrial base

We modernize for four main reasons:

(1) Strategy changes: New military missions (e.g., prepositioning for rapid
force projection), new capabilities (e.g., precision munitions, non-lethal
weapons), or new operational doctrine (e.g., coercive campaigns) usually
demand a change in investment priorities - especially when such change is
pursued through formal service or joint transformation plans/vision which
redefine and remix the NCA's options for applying force.

(2) Threat changes: We invest to counter our opponents technology and
tactics. However, the post-Cold War threat environment remains problematic.
We still plan and invest for large wars, yet near- and mid-term threats appear
to be mainly asymmetric: numerous smaller, intense conflicts of short
duration, or catastrophic terrorism on US soil employing Weapons of Mass
Destruction (WMD).

(3) Aging Platforms: Perhaps the largest portion of our investment accounts go
to replace old systems - old in both calendar and technological terms. The
challenge is to to leverage leap-ahead technologies to replace old systems with
ones that dramatically enhance combat effectiveness, yet require fewer
resources (manpower and sustainment) to operate and maintain.

(4) Because we should: When the technology is better, when we need to buy
more to preserve a unique capability in the industrial base, we must invest to
ensure we stay ahead of competitors.
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Modernization Dilemma

"• Full-spectrum force perspective
- Crisis involvement worldwide likely (high frequency)
- OPTEMPO and PERSTEMPO remain high
- Current mod plans optimized for MTW

"• O&M accounts are stretched
- Lack of spare parts, low mission-capable rates
- Pay and other personnel accounts (e.g., health care) must

compete with booming economy to draw and keep good
people

"* SLEP or new? Tactics or technology? Leverage joint
capabilities?

"* Synchronization with allies, coalition partners
"• Affordability

Our current modernization plans remain optimized for large wars, yet the
security forecast seems to be for continued, multiple response missions to
frequent crises world wide - with all the attendant problems of equipment
strain, re-supply and personnel tempo. Even as we contemplate what
technological investments are needed to "transform" the "tooth" of the force,
we face persistent, fast-growing shortfalls in our sustainment accounts
(weakened by the frequency of humanitarian and small war operations), and
the need to significantly bolster pay and quality-of-life investments (as an
incentive to recruit and retain quality personnel).

Thus, we need to understand what is effective modernization? Old systems do
not necessarily mean incapable systems: Service Life Extension Programs
(SLEP) can make an old aircraft "young," and may be a better choice than a
new major system purchase. In some cases, fighting smarter - with more
flexible, adaptable force structures - may bring better combat effectiveness
than new technology. And do we know when the technological gap between
how US forces and our coalitions partners fight ceases to be an advantage and
becomes a vulnerability?

How we answer these questions in combination is our modernization dilemma.
Our choices will determine how much change we can afford, and how well our
investment choices will translate into operational effectiveness on the
battlefield.
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Analysis Challenges

"* Demonstrate the military worth of mod initiatives
- Avoid optimizing for narrow set of conditions

- Quantify value/impact of new capabilities (lack of data)

"* Adapt analysis tools/data to reflect new technologies,
systems, capabilities (organizational)

"* Identify and assess trades among functional areas
- Platforms vs. munitions
- Sensors vs. shooters
- System-of-systems vs. discrete technologies
- Above-the-line vs. below-the-line forces

"* Identify framework constraints (scope, data)
"• Lack of agreement on current and future system

performance

Given the timelines we face for the QDR, it is unlikely we will be able to employ the
large theater-level models (CEM, TACWAR, THUNDER), since all impose onerous
preprocessing penalties. COSAGE boards take 6 months or more to assemble - even
if the data were available. For example, the most recent mobility study (MRS-05) took
2 years to complete; much of that time was spent achieving consensus on study
assumptions and data configuration.

But perhaps more constraining, because large campaign models are optimized for
examining large wars within a narrow set of assumptions, they are inflexible tools ill-
suited for examining some of the more interesting issues for QDR 2001 which are
emerging from operational lessons and transformation proposals. It may be that other
tools, such as JICM, may be better suited for attacking the smaller questions which
may be the key analysis nodes for this coming QDR.

But this does not mean analysis - or the big models - do not have a role in the
QDR. Instead, we must focus our efforts carefully on the most pertinent, important
issues; we must identify specific areas to examine, then we must apply our existing
tools carefully - to include the big models.
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Analysis Challenges (Cont.)

" Demonstrate the military worth of mod initiatives
- Avoid optimizing for narrow set of conditions

- Quantify value/impact of new capabilities (lack of data)

"* Adapt analysis tools/data to reflect new technologies,
systems, capabilities (organizational)

"* Identify and assess trades among functional areas
- Platforms vs. munitions
- Sensors vs. shooters
- System-of-systems vs. discrete technologies
- Above-the-line vs. below-the-line forces

* Identify framework constraints (scope, data)
* Lack of agreement on current and future system

performance

By using smaller optimization models and other quick-turnaround techniques, we bore
in on key issues which need to be addressed by the QDR 2001 analysis campaign
plan.

For example, facing a smaller war in Africa, we know if we get to the fight we will
win - but how is the timeliness of our response and the risk to a speedy termination
to the conflict compromised by our limited ability to deploy to and through an
immature theater? Or given a more conventional large-war scenario, do more sensors
buy more combat power than more shooters? Do too many (or too few or the wrong
kind) below-the-line forces limit operational effectiveness under quick-response crisis
conditions?

Within this context, JWARS may prove to be a useful resource, even though it may
not be fully ready to take over from the legacy systems within the QDR timeframe.
For example, JWARS can look at C4ISR questions better than current tools (again, the
sensor vs. shooters question). JWARS can also undertake assessments the legacy
tools cannot, especially logistics effects and intra-/inter-theater lift demands, which
can be used to inform other model or analysis results.

Finally, we need to work in a focused and deliberate manner to begin to arrive at some
consensus on how to characterize the combat performance of current and future
systems.
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S~ Analytical Tools

"* Last QDR recognized the need for better analytical
models and simulations
- Lot of work and money expended on JWARS, JMASS and

JSIMS - but development and test timelines problematic
- SSC-focused tools have been developed

"* Legacy models will still be needed for next QDR
"• Optimization models and other quick-running tools will

be useful
" Limited data available for models

- Canonical MTWs and SSCs

- Preprocessing times

We will need the legacy systems for the next QDR. However, the time needed
to process data for the big war fight models - and the very limited availability
of data for just the new issues our group identified as key to useful analysis -

means we must use the legacy models in smarter, more limited ways.

As an example, we could begin by examining the currently listed, but mainly
ignored, excursions to the existing "canonical" large-war scenarios to identify
if they offer opportunities for better exploring the full-spectrum modernization
dilemma we highlighted earlier.

By rolling up our sleeves and being creative, we can find ways to use the
larger models to do useful, limited analysis of key warfight enablers, and
disablers.

274



General Recommendations

"• Agree on scope of analysis (bound the questions)
- Develop analysis "campaign plan"
- Identify which MOEs should be used
- Determine which/whether models will be used
- Identify scenarios
- Update/develop databases

" Identify key Essential Elements of Analysis (EEA)
- Access/deployment
- Engagement sequence/sustainment
- Force mix/unique operating capabilities

" Develop support tools to:
- Capture the results of all major studies done since last QDR

(MRS-05, DAS, AOAs, JWCA, AWEs, Kosovo Lessons Learned)
- Track the status of directed joint programs, transformation

activities

The issues highlighted in the previous slides can be summarized into a design
for an "analysis campaign." Decide what the question is, settle on EEA, and
cast around for simple, accessible support tools to keep the decision-makers on
track throughout what is likely to become a confusing and frenetic process.

We think it especially useful to establish a baseline of existing expert
knowledge - to make accessible all the key and recent analysis, so we can
bring that information to bear to frame our choices in what models to use for
the QDR, and what MOEs and EEAs should be given priority in decisions.
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Suggested Analytical Improvements

" Develop a modernization taxonomy based on components'
transformation commitments
- Include below the line forces (e.g., promise of Focused Logistics)

"* Rely on scoping analysis to limit the number of
modernization alternatives (consider both capability and
affordability)
- LP, spreadsheet models
- Leverage current and ongoing analysis

"• Use long-range planning tools (e.g., DPP) to identify key
modernization drivers for transformation (e.g., affordability,
timing, range of capabilities)

"* Assess military worth of key alternatives
- Assess robustness across wide range of scenarios
- Limit analysis to answer specific question
- Lack of data and limited analytical resources require use of other

tools/techniques

We should begin preparations for the QDR carefully identifying and defining
in common terms key capabilities that will be retained or developed as part of
service transformation activities. We need to understand how new force
structures or mix (e.g., the new fast-deploying Army combat brigade) and new
technologies or modes of operation (e.g., focused logistics) will re-baseline the
core competencies of the services, and the menu of military capabilities
available to the NCA.

After we understand these key changes, we should use fast, "quick-thinking"
models and techniques (e.g., linear programming) to focus on those
modernization initiatives -- major systems or enabling technologies -- which
will leverage transformation activities. We could also use the DPP to identify
what are the key modernization drivers for transformation over the long term
(e.g., aircraft or C4ISR investment). A DPP-like analysis can also test the
timing and affordability of independent transformation activities among the
services and the defense agencies, and suggest where choices may have to be
made, or how adjustments to out-year plans can leverage among different
organizations' development programs.

But most important, we need to use these next few months to develop agreed
upon means to assess the worth of change -- after we focus on the "right"
questions, we need to develop the data and right analytic tools to test the
relative robustness of new capabilities across a range of scenarios,
representing the full spectrum of conflict, and thus the comparative militaly
utility of competing modernization visions.

276



Infrastructure Subgroup

Chair: Sam Kleinman

Co-Chair: Frank Camm

3 February 2000

Many studies question the efficiency of the infrastructure. Common charges are
that there is excess capacity, duplicative services, non-value services, dated
technology and poor use of people. This has led to major efforts to cut costs and
shift resources to new procurements. These efforts include base closures, wider
use of the private sector, consolidations of organizations and revisions to the
acquisition process. Most empirical work confirms the value of these efforts, yet
the savings do not appear to be of the magnitude anticipated.

The services that the infrastructure provides enhances the readiness of our
forces. Although overall readiness remains high by historical standards, it has
declined in some areas. The modeling challenge is to better capture the impact
of infrastructure services on both costs and readiness. Cost reductions are
designed to cut resources without reducing readiness. In fact, we cannot claim
that a savings improves efficiency if it also lowers readiness. We may be willing
to accept less readiness, just as we have accepted smaller forces, but that saving
is not an efficiency in the strictest use of that term.
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Infrastructure Subgroup Members

* Glenn Ackerman, CNA * Lou Finch, STR Corp

* Dan Barker, Air Force, AFSAAISAQ • Sam Kleinman, CNA

* Jeff Bennett, LMI • CPT Doug Matty, Army, USMA

• Richard Berg, Army, SMDC-BL-SS 0 Jeff McManus,JPO-STC

* Greg Brewer, DoA, OACS (Installation • Ron Nickel, CNA
management) * T.J. O'Malley, LMI

• Frank Camm, RAND • Eric Peltz, RAND

• Bill Chiaremonte, GRCI • Maj Greg Rau, Air Force,

• Dan Cuda, IDA USTRANSCOM

* Carl Dahlman, RAND • Maj Curt Rogers, USMC, MCCDC

• LCDR Mark Deibert, Navy, N81 * Carla Tighe, OSD(PA&E)

* Capt Pete Eltringham, USN, OJCS(J4) - Jack Ward, JDS/JWARS

• Mac Fairchild, ACS Defense

• Col Ryan Ferrell, USAF, AF/ILX

Here are the members of the infrastructure subgroup. They represented all the
Services, JCS, OSD, analytical organizations and private support organizations.
The group included individuals who examined infrastructure in the last QDR.
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Scope (1 of 2)

* Addressed the broad infrastructure
- Generally nondeployable activities
- But also examined support in forces
- "Derived demand"

* Emphasized the support processes provided by
infrastructure

- Materiel support, personnel support,facility management

• Infrastructure/force dichotomy is often arbitrary
and obscures trade-offs

* Had to consider potential issues before we could
discuss analytical contributions

The military's infrastructure consists of those resources, facilities and
organizations that don't deploy during operations.

The working group focused on the processes performed by the activities in the
infrastructure. We examined the processes in three areas: materiel support,
personnel support and facility management. To address efficiency and
performance in the use of resources, we need to understand the processes by
which we decide how to use them. It is these processes that determine how much
we spend and how much value we get out of the infrastructure. We need to
understand where processes break down, or fall short, in providing value to the
military, and we need to evaluate the processes in the context of both warfare
metrics (readiness, delivery of ordnance and troops, flexibility, surge) and
efficiency. The components to the processes are surprisingly similar across the
different types of support services: the setting of requirements, acquisition of
resources, making best uses of the available resources, maintaining the
productive value of those resources, separating resources and replacing them. In
fact, facilities, materiel and personnel are each managed as life-cycle processes
with comparable phases.
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Scope (2 of 2)

"* Addressed the broad infrastructure
- Generally nondeployable activities
- But also examined support in forces
- "Derived demand"

"* Emphasized the support processes provided by
infrastructure

- Materiel support, personnel support,facility management

"• Infrastructure/force dichotomy is often arbitrary and
obscures trade-offs

"* Had to consider potential issues before we could
discuss analytical contributions

We believe that the division between infrastructure and force structure is often
arbitrary and can lead to poor management and analytical models. Many of the
potential trade-offs are between components of the forces and components of the
infrastructure. For example, technology may allow shifting support from inside
the forces to a base back in CONUS. This could reduce lift requirements, make
the forces more responsive and flexible, and reduce overall costs. Yet, it could
also increase the size of the infrastructure and the ratio of infrastructure costs to
force levels. We must recognize these types of trade-offs and not allow our
infrastructure classification to mislead us in evaluating alternatives.

To evaluate the state of infrastructure analysis and its ability to contribute to the
QDR, we need some sense of what the QDR will review. This is because
models and data may be good enough to address some issues but be inadequate
for other issues.
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Potential QDR Areas That May Need Analytical Support (1 of 2)

* Consolidation
- Installation,organizational, geographical

* Privatization,

* Compensation and benefits
- Build on QRMC work

- Retirement, in-kind benefits

* Reengineering business processes

"* Supply chain management
"* Examination of oversight

- How much, where

" Infrastructure protection

This list is merely an educated guess. But, to discuss an agenda for analysis and
modeling, it has to be in the context of what the questions are. Several of these
areas have been addressed before.

The value of additional consolidation of facilities and organizations needs to be
further examined. The merits of additional privatization and best practices remain
potential key areas for the QDR.

With potential manning shortfalls, compensation and benefits could be a major
focus area. Although not immediately obvious, compensation policy is closely
linked to infrastructure costs. Recruiting, retention, choices of career paths, family
decisions and retirement will impact the costs and productivity of our personnel.
There are many fringe benefits and delayed compensation, and there is an issue as
to whether personnel view the in-kind and delayed benefits as having full value.
That is, do service members see a billion dollars of in-kind benefits as being equal
(or greater) than a billion dollars in pay?

The QDR may also want to look at the need for introducing greater flexibility to
the compensation structure. By flexibility, we mean the ability to target pay and
benefits to occupations and billets that are unattractive and difficult to fill.
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Potential QDR Areas That May Need Analytical Support (2 of 2)

Consolidation
- Installationorganizational, geographical

• Privatization

* Compensation and benefits
- Build on QRMC work

- Retirement, in-kind benefits

* Reengineering business processes

* Supply chain management
• Examination of oversight

- How much, where

Infrastructure protection

There are many efforts to improve internal business practices and management of
resources. Many of the efforts focus on technology and data integration. Yet, there
are many other opportunities for reengineering the management of resources. It
can be argued that the heart of business reengineering is: aligning budgets with
command responsibilities, improving decision maker flexibility, aligning command
and individual incentives with command missions and cost and performance
visibility. The QDR could well take on these issues in its review.

Logistics support includes the full range of activities that keep the military's
operational equipment working. Improving the integration of reliability
improvements, supply, transportation, maintenance, test equipment and training
could well be one of the QDR's focus areas.

One of the most challenging areas to evaluate is oversight. Most of OSD and much
of the headquarters in the military departments and services are engaged in
oversight. Yet how much is enough and the implications of more or less are never
really captured in models and and empirical work.

Finally, the military must worry about the vulnerability of its infrastructure to
terrorism, natural disasters and catastrophic accidents. Redundancy, additional
security and disruption containment could be included in the QDR's review.
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Use of modeling and empirical analyses
to evaluate previous initiatives

"* Modeling/empirical analysis used in examining
- Base closure
- Competition and outsourcing
- Inventory management
- Some compensation policies

"* Modeling/empirical analysis not used in examining
- Organizational changes
- Geographical consolidations

- Some compensation policies

Analysis has supported major infrastructure decisions in DoD. For base closure,
the Department of the Navy developed mathematical programming models to
measure the military value associated with each set of retained bases.
Compensation and outsourcing initiatives have been backed by a large number
of empirical studies. Inventory management decisions, such as readiness based
sparing, draw on optimization models that have been honed over the last forty
years.

In other areas, analysis has contributed little. Organizational changes and
regional consolidations do not generally build on empirical analysis and the
models, when used, only address the economies associated with scale. Some
compensation policies, like recent changes to the retirement system, drew little
on the potential of the analytical community to address the merits of the options.
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If Areas to improve infrastructure models (1 of 4)

Need to link infrastructure to mission effectiveness.

As noted, analysis, modeling and empirical research has provided significant
insight into ways for improving the infrastructure. On the other hand, limitations
in these frameworks and models lead us to ignore or undervalue critical factors.
We believe analysis can be improved in five areas.

Linking infrastructure to mission effectiveness. Infrastructure resources
contribute to both present and future military capabilities. However, there are
limited measures for capturing those contributions. The difficulty in constructing
metrics for support organizations, in some sense, reflects the problems in
defining final operational effectiveness. Most operational units are not engaged,
and even when engaged, we have trouble assigning performance metrics to those
units. In one sense, support organizations have a considerable advantage over
operational units. Once you accept the size and configuration of operational
units, keeping the equipment working and manned with trained personnel are
reasonable and well-defined metrics.

Models of material management seem the best at providing the linkage. In
particular, models of supply and transportation often link equipment availability
to parts availability. However, linking depot maintenance, logistics
headquarters, or the condition of facilities to operational equipment availability
is not supported by empirical work and is rarely modeled.
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i Areas to Improve Infrastructure Models (2 of 4)

"* Need to link infrastructure to mission effectiveness.
"* Need to model organizational behavior.

Modeling organizational behavior. Models generally fail to capture the impact
of infrastructure changes on a command or facility's behavior. This is because
proposed changes in the infrastructure often build on structural models of
organizations and facilities. For example, the consolidation of facilities and
organizations usually is linked to scale economies, reduced duplication and
improved interoperability. Counterproductive behavior by the organizations is
seldom addressed. The fact that DoD-wide support organizations are monopolies
is never considered in evaluating such a consolidation. Yet, organizations with
monopoly power tend, over time, to be unaware of internal inefficiencies and
become insensitive to the diverse needs of their customers. They may be less
responsive to workload requirements of distant customers. Larger organizations
also tend to be less flexible and responsive to changes.

Organizational responses to prices are also ignored. Large portions of the
material support chain are under a reimbursable system and the effects of the
prices, particularly the distorted rates we often see, are not captured. Incorrect
costs could lead to the misuse of resources.

Most analyses relate surge to the size of the facility and workforce. Yet, even
surge capacity is related to management and organization behavior. Surge
depends on the nature of contracts with suppliers, flexibility of workload
processes, and cross-training of the workforce, to cite a few factors.
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Areas to Improve Infrastructure Models (3 of 4)

- Need to link infrastructure to mission effectiveness.
* Need to model organizational behavior.
• Need to model individual behavior.

Modeling individual behavior. Individual behavior must be incorporated into
the analysis. Within organizations, individual incentives must be aligned with
organization needs. Compensation, promotion and recognition must be linked to
improvements in mission effectiveness. There is now an appreciation that the
current compensation system does not properly reward innovation and efforts to
use less resources for the same level of support. Models and empirical work
examining these issues are rare. The few analyses that exist are of the private
sector.

One area that often models and empirically estimates individual behavior is
manpower compensation. Empirical work shows how enlistments and
reenlistments respond to compensation. However, many military pays are
driven by concern for "equity" across groups although mainstream theory tends
to discount this and there seems to be no empirical basis for it.
In other areas, traditional "inequities" are accepted without any modeling or
empirical justification. Examples could be differences in benefits for single and
married personnel and differences between officers and enlisted. These policies
for equity in some area and inequity in others could result in additional costs
with little return. There has been little work in this area.
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Areas to Improve Infrastructure Models (4 of 4)

"* Need to link infrastructure to mission effectiveness.
", Need to model organizational behavior.
", Need to model individual behavior.
"* Capturing flexibility.
"* Integration/trade-offs.

Capturing flexibility. Traditional structural models evaluate infrastructure
against workloads associated with scenarios. Much of the infrastructure receives
funding based on structural models and then tries to maintain a level workload.
Deviations in work requirements translate into either shortages or increased
average costs (with costs spread over a smaller workload). Models are needed
that show the value of flexible processes that can adjust to workload changes.
There is a trade-off between performance in individual scenarios and ability to
shift quickly across scenarios.

Integration. It is rare to find models that capture the contributions of all
resources. The truth is that it is unlikely that any one model could do that. Such
a model would either become too large and convoluted, or become simplistic
with tendencies toward corner solutions.

Yet models that integrate both the support infrastructure and force levels are
needed to evaluate the alternative ways to perform missions. Most important is
the trade-off between the number of systems and the readiness of those systems.
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But Analysts Can Provide Far Greater
Range of Support (1 of 2)

* Examining the QDR process itself

- Developing framework for evaluating infrastructure
- What are the right questions to ask?
- What are the trade-offs?
- What are the metrics?

- Empirical analysis
- Particularly for compensation and reengineering

Analysts can contribute in many ways to the QDR. Here are some areas we
discussed in our working group. The most valuable part of the QDR may be the
process itself and not any formal outcomes. Although it may sound somewhat
self-serving, we believe that analysts can help set up the QDR process itself. Are
we getting the most out of this review and, if not, why not? Analysts can help
shape the QDR decision-making process, organization and information flow.

Analysts often seek to answer the decision-maker's questions, but they can also
help improve the questions that are asked. A misstated question could eliminate
many good options and lead to the selection of the ineffective option.

Analysts can do more empirical work, particularly in compensation and
reengineering. In compensation, for example, the merits of changing contract
lengths, or possibly even eliminating contracts could be examined. In the area
of reengineering, the impact of different incentives and costs can be captured
from the different ways things are done across the services.
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But Analysts Can Provide Far Greater
Range of Support (2 of 2)

* Examining the QDR process itself

* Developing framework for evaluating infrastructure
- What are the right questions to ask?
- What are the trade-offs?

- What are the metrics?

* Empirical analysis
-Particularly for compensation and reengineering

Analysts can help by setting up better tracking systems. DoD currently initiates
programs and then doesn't follow up to see if they provide the intended results
and develop lessons for future programs.

Finally, in many areas, the impacts of programs are sufficiently unknown that
neither empirical work nor traditional modeling can be of much help. In these
cases, analysts can help develop games, simulations and experiments. Properly
done, these tools can provide tremendous insight into how organizations and
individuals would respond to changes. An example would be to have a game
with budgets aligned a certain way, and then to run the game with a different
alignment of budgets. Much could be learned by how individual behavior
changes with budget alignment.
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. Data May Be Poor, But Need to Understand Why

I - Poor definitions provide inconsistent databases.
- Disagreement on measures of effectiveness.
* Poor use of information technology.
* Time and cost to collect data.
* Poor organizational incentives.
* Organization distrust limits access.

Finally, many complain about the quality of the data. The appropriate data is
not always collected. This limits the ability to manage resources to improve
readiness. All would agree that data reporting can be improved and that more
information could be gleaned from existing data. Yet, there are many reasons for
poor data and we must be careful to identify those reasons, for we can be
focusing on the wrong solutions. Here is a partial list.

Recent focus is on technology. Yet, solutions that focus on information systems
will provide limited improvements if reporting organizations see no value to
their effort and there is a fear that others will use it against them. Poor data are
often the symptoms of deeper problems. Also, additional reporting requirements
could provide little return and burden operational units.
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Appendix A - Terms of Reference
Joint Analysis: QDR 2001 and Beyond

Mini-Symposium and Workshop

A. BACKGROUND

The Quadrennial Defense Review (QDR)

The "Military Force Structure Review Act of 1996," which was part of the FY 97
Defense Authorization Act, required the Department of Defense to carry out a
fundamental and comprehensive examination of America's defense needs from 1997 to
2015. This review included analysis of anticipated United States national security
requirements, the defense strategy to meet these requirements, and the force structure,
capabilities, and investments needed to implement this strategy. In addition, the
legislation established a "National Defense Panel" to perform an independent analysis
from outside DoD. The work of the NDP followed the QDR and focused on the
challenges from the present to the year 2020. It assessed the implications of future
threats for DoD and addressed ways DoD could better prepare for the future. The
National Defense Authorization Act for FY 2000 requires that a comprehensive
examination of the defense program be conducted every four years. The next review will
be conducted during 2001 with the report due to Congress on September 30. There is no
provision for the NDP in this legislation.

The National Security Study Group

A major new defense blue-ribbon study kicked off in October 1998 called "United States
Commission on National Security/21st Century." This panel is also known as the
National Security Study Group (NSSG). It follows the basic concept formulated by Newt
Gingrich and is chaired by two former senators, Gary Hart and Warren Rudman. It will
operate in three phases. Phase one examined the kind of nation the U.S. will be in the
early 2 1st century and the likely global security environment it may face. A report on this
phase was submitted to the Secretary of Defense on September 15th.

The second phase will postulate the character of the U.S. through about 2030 and propose
appropriate national strategies. It is scheduled to finish in April 2000. The final phase
will propose changes, as needed, to the national security structure and suggest
implementation procedures. The end result, an institutional roadmap, is due in February
2001.

Dynamic Commitment

During the 1997 QDR, the Joint Staff developed and led a new and innovative approach
to assessing the ability of our forces to respond to various contingencies around the world
- the Dynamic Commitment series of wargames. Basically, the Joint Staff, in
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conjunction with the services, built about 50 "vignettes", which ranged from
humanitarian assistance and disaster relief operations all the way up to major theater war.
During actual game play, these vignettes were selected at random, and the services
"responded" with forces that were both available and ready.

For the next QDR, the Joint Staff has already begun planning for a series of Dynamic
Commitment Beyond 2000 wargames, which will take place between June 2000 and July
2001. The objectives of this effort are to continue the work begun in the original
wargame series, and improve upon it in the areas of:

"* Metrics: Define measures of effectiveness that can be used to examine near-
term alternative CONOPS and force structures.

"* Coalition: Include the UK, and possibly other allies, in game planning and
play.

"* Readiness: Focus on readiness impacts of responding to contingencies, and
transitioning between them.

"* Computer analysis: Assess effectiveness of selective forces for each vignette
in advance of game play, and improve real-time analysis during game play.

Recent MORS Activity

On 7-9 April 1998 MORS sponsored a mini-symposium titled "QDR Analysis: Lessons
Learned and Future Directions" at the John Hopkins University Applied Physics
Laboratory in Laurel, Maryland. The purpose of the mini-symposium was to identify
actions that could be taken, and research that could be carried out over the next 2-3 years,
in order to maximize the quality and the utility of the projected 2001 QDR. Lessons
learned from the 1997 QDR and similar large scale planning efforts served as a starting
point.

There were several talks at the June 1998 6 6 th MORS Symposium relating to joint
analysis and QDR preparation. They include
- "Making OR Relevant to 21st Century Decision Making," Lou Finch (STF

Corporation)
"- "Defense Program Projection (DPP) - Robust Analysis of OSD Programming," Dr.

Michael Gilmore (OD PA&E)
"- "Quadrennial Defense Review Alternative Assessment," Col Forrest Crain (Center

for Army Analysis)

At the 67th MORS Symposium in June 1999 there were several model-related talks that
advertised improvements in the joint analysis tool set. In addition, there was a
presentation by Robbin Beall and Chuck Werchado from N81 that described Navy QDR
preparation in the OOTW area titled "Evaluating Force Sufficiency in Operations Other
Than War."
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B. PURPOSES

This mini-symposium/workshop will
- Examine DoD assessment capabilities for performing QDR 2001 (to include

such activities as gaming of advanced operational concepts).
- Provide a non-confrontational environment in which OSD, the Joint Staff,

Defense Agencies, Unified Commands, and the Services can discuss
analytical plans and preparations for QDR 2001.

- Provide ideas and analytical status to OSD/JCS decision makers that are
planning and structuring QDR 2001.

- Identify other activities that can help joint analysis in the 2l't century

The following areas will be addressed:
- Analytical Subjects. It is expected that these will be derived almost entirely

from DoD sources. They will be based on existing strategies, missions,
operational concepts, and forces; and on suggestions concerning feasible
changes required to deal with evolving security challenges of the 21" Century.

- Analytical Structure and Processes. This includes how the analysis is being
structured to support the QDR and the processes that support this structure,
including status and plans for "collaborative analysis."

- Analytical Tools. This is a significant focus of the workshop. It will examine
the status of key tools and methodologies that support joint analysis. Identify
limitations and suggest remedies/work-arounds.

- Data Collection. The role of Joint Data Support (JDS) and other sources of
data. Identify limitations and suggest remedies/work-arounds.

- Analyst-Decision Maker Interactions. Carefully informing the decision maker
of what to expect from analysis and educating the analysts on the needs of the
decision makers.

- How the MOR Society can help.

C. ADMINISTRATIVE

Dates: Feb 1, 2, 3, 2000
Place: Booz Allen & Hamilton, Tysons Corner, VA
Classification: SECRET
There may be a limited number of first-day only participants selected. However,
preference for attendance will be given to those who register for all three days.
The registration fees are as follows: Mini-Symposium only (Day 1): U.S.
Federal Government $90; all others $180. Mini-Symposium and Workshop
(Days 1, 2 and 3) - U.S. Federal Government $190; and others $380.
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D. TENTATIVE AGENDA

A three-day program is planned; a one-day Mini-Symposium and a two-day Workshop.

Section 1. (Mini-Symposium). All of the first day will be devoted to a series of
speakers, who will address plenary sessions. (NOTE: The order below may be adjusted
based on speaker availability.)

Call to Order

Program Chair Mr. Mike Leonard

MORS President Dr. Bob Sheldon (5 minutes)

Workshop Overview and
Background Mr. Mike Leonard (15 minutes)

Keynote Presentations

Moderator Dr. David Chu, RAND

"* Congressional Perspective Mr. Christopher Jehn, CBO (30 min)

"* Environment Admiral Harry Train, (USN, Ret), SAIC (30min)

"* Baseline Strategy Mr. Andy Hoehn, OUSD (Policy) (30 min)

"* Analytical Approach Mr. Vince Roske, JS/J8 (30 min)
Mr. Jim Johnson, OD(PA&E) (30 min)

"* Panel (45 min)

Guest Presentation Michele Flournoy (45 min)

Service Presentations

Moderator General Larry Welch (USAF Retired), IDA

Army LTG Kevin P. Byrnes (30 min)

Navy VADM Conrad C. Lautenbacher, Jr. (30 min)

Air Force Lt Gen William J. Begert (30 min)

Marines LtGen John Rhodes (30 min)

Panel (45 min)

Analysis of SSCs and Engagements LTC Charles Bruce, JS/J8 (45 min)
(Dynamic Commitment)

Mixer
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Section 2. (Workshop). The Workshop portion is split into four working groups, with
three having additional breakouts called subgroups. Some sessions will take place at the
working group level and others at the subgroup level. Featured presentations will tend to
be at the working group or combined working group levels. The subgroups will include
both presentations and problem-solving discussions. The entire conference will meet in
the late afternoon of day 3 for presentations by the working groups and a summary by the
synthesis group.

The Working Groups are Integration, Shape, Respond, and Prepare.

a. Integration: Chair: Dr. Robin Buckelew, Center for Land Warfare;
Co-Chair: Dr. Paul Davis, RAND

This working group will focus on overall force planning concepts. It will address the
analytical support that the operations research community can offer to help balance the
often competing demands emanating from the Shape, Respond and Prepare activities. A
special emphasis will be placed on developing integrated approaches for making difficult
tradeoffs involving strategic objectives, costs, and other considerations. More
specifically, an analytical understanding of the cause and effect relationships that exist
between and among strategy, force structure, readiness, modernization, infrastructure,
human resources, and information operations and intelligence will be the focus of this
working group. We will also review and discuss conclusions and recommendations from
prior studies (Defense Science Board, National Research Council, and others) regarding
the nature of DoD's approach to analysis and how it might be improved in the future.
Finally, the working group will explicitly discuss the special analytic problems associated
with DoD's efforts to "transform the force" to exploit the revolution(s) in military affairs.
This includes addressing the conceptual template for joint operations provided by JV
2010; supporting the development of future joint capabilities through studies and
experiments in Joint Forces Command; and integrating allied, interagency, and industry
contributions into force planning analysis.

b. Shape: Chair: Dr. Dave Perin, CNA; Co-Chair: Dr. George Akst,
MCCDC

According to the National Security Strategy, the U.S. military "plays an essential role in
building coalitions and shaping the international security environment in ways favorable
to U.S. national interests." This wording acknowledges that shaping is a broad task that
involves the cooperative effort of many other U.S. and international agencies. These
shaping activities include "efforts to promote regional stability, prevent or reduce
conflicts and threats, and deter aggression and coercion on a day-to-day basis in many
key regions of the world."

The above description leaves a lot of room for interpretation about what to include in the
shaping category, and what not to include. The reference to "reducing" conflict implies
that shaping can include certain levels and types of conflict. For the purposes of this
workshop, we include those conflicts that either arise from an escalation of a
predominantly shaping mission, or where the main goal is limited warfare to achieve a
certain shaping function. What about humanitarian assistance efforts, such as disaster
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relief? These can be characterized legitimately as responding, but we include them in
this section because a major goal of these operations is also shaping: winning friends and
influencing people around the world. This working group will focus on the two primary
categories, engagement/overseas presence and small-scale contingencies and operations
other than war.

Because the upcoming Dynamic Commitment, 2001 and Beyond wargame/exercise is
designed to get at the operating tempo (OPTEMPO) and force structure implications of
many of these shaping operations, as well as our ability to respond to crises. We plan to
set aside a morning to discuss the tools and approaches associated with this effort. This
session will be a joint session with the Respond working group, and will review and
assess the many tools being developed for Dynamic Commitment.

1. Engagement/Overseas Presence. The National Security Strategy clearly articulates
the "imperative of engagement," which states that the strategy of engagement will
take us into the next century. The concept and strategy for overseas presence, on the
other hand, is not nearly so well articulated. The objective of an engagement strategy
is to provide proactive leadership in world affairs to influence the actions of other
states and non-state actors. The concept of engagement, and the activities it
encompasses, are closely tied with the overseas presence of deployed military forces,
both permanent and rotational. This can cause confusion if engagement and overseas
presence are viewed as being the same, which they are not. Engagement and overseas
presence operations are not conducted for precisely the same reason. The Unified
Commanders have developed theater engagement plans (TEPs), under the direction of
the CJCS, which articulate security challenges and engagement goals for their areas
of responsibility. Included in the plans are activity annexes that describe the
resources (in most cases represented by forces necessary in theater) that are required
to execute the plan. Because the TEP process is immature, the Joint Staff (J-5) is
conducting an assessment of our worldwide engagement activities to help guide
future TEP development. This assessment has identified several areas in which the
operations research community might help, including the development of activity-to-
objective linkage methodologies and cost-benefit analysis. Further, understanding the
relationship between the larger objectives of overseas presence and those of
engagement will be critical to the future employment of our engagement strategy.
This subgroup will focus on methodologies for assessing engagement and overseas

presence, and on the integration of engagement and overseas presence.
(Chair: Mr. Dean Free, N81; Co-Chair: CAPT (Sel) Spencer Tolis, N81)

2. Small-Scale Contingencies and OOTW. These types of operations include such
efforts as: reducing the production and flow of illegal drugs into the U.S. by military
support to joint interagency task forces; providing humanitarian assistance operations,
such as earthquake and famine relief; and bolstering regional stability. This session
will examine existing and new frameworks for assessing the effectiveness of such
operations, to include special information and data needs, possible MOEs, and models
and simulations. (Chair: COL Forrest Crain, DMSO; Co-Chair, Dr. Dean
Hartley, ORNL)
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c. Respond: Chair: COL Bob Clemence, JCS/J8

U.S. forces must be able to execute the full spectrum of military operations, from
deterring adversary aggression and conducting concurrent smaller-scale contingency
operations to fighting and winning major theater wars. The ability to respond will focus
on four areas. First, the Combat Operations Subgroup will address the present and future
states of that field, focusing on modeling to support the QDR. It will examine DoD
modeling capabilities available for use in the next QDR, and suggest near-term
investment options to enhance those capabilities. Second, the Information Operations
Subgroup will identify opportunities that exploit U.S. information dominance, as well as
the risks. It will simultaneously identify concepts, models, and measures-of-merit needed
to support the acquisition and use of information warfare capabilities. Third, the
Asymmetric Challenges Subgroup will examine the threat or use of weapons of mass
destruction (WMD) in an asymmetric fashion. The United States must anticipate and
confront such threats with a range of actions potentially including declaratory policy,
operational concepts for frustrating such attacks, and changes in force posture that would
both reduce U.S. vulnerabilities and render such policies and concepts more effective.
This work group will focus on the emerging contribution of operations research to these
challenges. The fourth group will address readiness with a concentration on the CINC's
perspective. It will also examine the impact of the recent increases in operations tempo
on force readiness.

1. Combat Operations. This group will focus on the DoD's ability to analyze combat
operations, especially in a 2-MTW context. This subgroup will examine the present and
future state of campaign modeling. It will explore the value of JWARS to QDR 2001
along with alternatives. The final product will include an estimate of the likely DoD
modeling capabilities available for use in the 2001 QDR, and options for near-term
investment to enhance these capabilities. (Chair: COL Andy Loerch, CAA;
Co-Chair: Col Rich Hanley, AFSAA)

2. Information Operations. For the foreseeable future, the U.S. will not only be more
capable than any possible adversary in the technical use of information to support
warfare, but will also be more dependent on its successful use. This creates both
opportunities and risks--opportunities to exploit information superiority (or even
information dominance) in the battlespace, but risks that attacking information systems
may prove to be much cheaper and easier than building and using them. This subgroup
will identify concepts, models and measures-of-merit needed to support the acquisition
and use of information warfare capabilities. (Chair: Mr. Steve Myers, JHU/APL;
Co-Chair: Dr. Bill Kemple, NPS)

3. Asymmetric Challenges. While U.S. military forces appear dominant across a range
of potential conflicts, serious threats to these forces and U.S. national security have not
disappeared. They now will likely take the form of asymmetric challenges that would
attack the vulnerabilities of U.S. forces, the forces of U.S. allies, and to the United States
and its allies more generally. Asymmetric threats could come in various forms, including
weapons of mass destruction (WMD), theater missiles, special forces, terrorism, deep sea
mines, diesel submarines, and information warfare. These threats are particularly
dangerous if they are not recognized and prepared for. This subgroup will explore how
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these threats affect U.S. strategy and force requirements (especially relating to "full-
dimensional protection" and the "shape" strategy element). It will identify alternative
strategies and operational concepts that respond to such threats together with the U.S.
force structures/postures that would make these responses more effective.
(Chair: LTC Jerry Glasow, DUSA(OR))

4. Readiness. This subgroup will address readiness issues to include how to measure it,
cost it, and how much is enough. One of the current problems for the CINC's is
assessing the readiness at their level. How does one assess the readiness of a Joint Task
Force (JTF)? We are no longer determining whether a unit is ready to do the job it was
designed to do - but rather whether the CINC has the necessary assets to accomplish his
Unified Joint Task List (UJTL). This is a crossover issue between force structure and
readiness. A related readiness problem, increased operating tempo, is manifested
differently across the Services, and is impacting different types of units within Services
differently. Some specific units are being overburdened to the point of impacting Quality
of Life and ultimately personnel readiness. Personnel (to include both quantitative and
qualitative dimensions) is a basic readiness driver. Another important issue (particularly
in naval aviation) is the impact of "new" business practices on stockage-levels and the
procurement of spare parts. The impact of new concepts such as distributed mission
training and joint experimentation will also be addressed. (Chair: Mr. Fred Hartman,
IDA: Co-Chair: Dr. Laura Junor, CNA)

d. Prepare: Chair: Dr. Jackie Henningsen, AF/XOC, Co-Chair: Mr. Vern
Bettencourt, HQDA, DCSOPS

Beyond seeking forces robust enough to respond to a daunting menu of challenging
scenarios and to support our efforts to shape our security environment to best meet
national needs, we must prepare ourselves for an uncertain future going out well beyond
a usual programming horizon of a half a dozen years. This is sometimes termed strategic
adaptiveness. It may start with conventional studies of how we change our present
forces of divisions, carrier groups, wings, etc. via modernization (improvements in
weapon systems), sizing changes, and new operational concepts, but much more is
involved. We should include the possibility of drastic changes in the way we fight and/or
in the way we organize our forces in order to exploit technological opportunities, cope
with geopolitical changes and shifts in alliances, adapt to economic and social
fluctuations, etc.

For purposes of this workshop, we have divided the discussion of preparing into the two
subgroups described below:

1. Force Modernization. This subgroup will focus on analyses that support force
modernization. It will address ways that analysis may help in the modernization versus
force size decision and in determining the effectiveness of new operational concepts. It
will also address the challenge of drawing lessons from the "experiments" the Services
and Joint Staff are conducting. (Chair: Mr. Eric Coulter, OSD/PA&E; Co-Chair:
Dr. George Koleszar, IDA)

2. Infrastructure. The support infrastructure must be capable of supporting the full
range of potential operations and it must provide that support as efficiently as possible.
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Most initiatives seek to reduce costs, but any change must also provide the necessary
readiness and responsiveness. This session will examine issues in several areas where
changes have been proposed: consolidation, alternative ways to provide support,
manpower management, and resource management. In particular, we will examine the
merits of three types of consolidation: organizational, budgetary, and physical. In the
support area we will review the relative values of using military personnel, civil servants,
and commercial contractors in providing support services away from the front line. It has
been argued that both military personnel and civil service systems tend to limit our
making the best use of the people in DoD. We will examine compensation policies and
assignment policies and how these policies shape the workforce we have. Several recent
resource management initiatives include cost visibility, greater budget flexibility for
command and field activities, and incentives that reward good resource management. In
all areas, we will have presentations on the issues, review any theoretical or empirical
work, and discuss the available models. More importantly, we will examine the
constraints to making changes in these areas. We will discuss the concerns of the
individual military services and how best to address those concerns. (Chair: Dr. Sam
Kleinman, CNA; Co-Chair: Dr. Frank Camm, RAND)

Working Group Guidance

Each of the working groups will address the following:

"* From the list of analytical subjects, identify those in your domain. They may be
expanded to achieve the needed level of detail.

"* Identify potential QDR analysis relationships and measures in your area

"* Identify available tools and assess their capability to address each of the potential
analytical subjects

"* Identify sources of data - propose new sources

"* Suggest future courses of action to improve the usefulness of QDR 2001

"* Suggest ways to improve joint analysis in the 2 1st century.

It is anticipated that the break-out sessions will include a few papers together with a
significant amount of time allocated to discussion. The discussion will focus on
recommendations for the future. The above guidance is not rigid or all inclusive.
Working groups and subgroups are encouraged to explore any topic that may provide
valuable analytical insights relative to the next QDR.

There will be a briefing on facilitation skills for working group and subgroup chairs prior
to the start of the mini symposium. (Tentative: Hank Dubin)

Component Coordinators

Each Service, OSD, and the JCS will be given the opportunity to provide a coordinator
for each subgroup and the Integration Working Group. The coordinator would, at a
minimum, solicit appropriate subgroup membership from their component. In addition,
they may be asked to provide a short presentation on their component's perspective and
participate in the pre-workshop planning for the group.
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Plenary Sessions on days 2-3

"* Models, Data and Analysis (Day 2, 0800 - 0900)

"• JWARS Overview

"* JDS Overview

"* Comments From a Case Study on Collaborative Analysis

"* DARPA Future Technologies (Day 3, 1300 - 1415)

"* Tactical Technology Office

i, Air, Space and Land Platforms

3 Future Army System

r Precision Attack

"* Special Projects Office

)- Chem-Bio Defense Systems

3- Attack of Mobile Targets

, Counter-Underground Facilities

Synthesis Group (Chair: Dr. Stuart Starr, FS, Mitre; Co-Chair: Dr. Cy Staniec,
Logicon)

The final session at the workshop will include a presentation by this group that
summarizes and integrates the topics discussed in the working group.

Workshop Products

"* Executive Summary and briefing for sponsors (due 10 March 2000)

"* PHALANX article (due 1 April 2000)

"* Briefing at 6 8Eh MORSS (due June 2000)

"* Report to MORS Office (due 1 May 2000)

Note: There will be a meeting of the working group and subgroup leaders early the week
of 7 February to facilitate the preparation of these products.

Read Ahead

1. 1997 National Defense Panel Report

2. 1997 QDR report
3. 1999 Congressional Language

4. NSSG Phase I Report
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Appendix B - Plenary Speaker Biographies
Joint Analysis: QDR 2001 and Beyond

Mini-Symposium and Workshop

Amy E. Alving, Deputy Director
Special Projects Office (SPO)

Dr. Alving is the Deputy Director and Chief Scientist of the Special Projects Office. In this
capacity, she assists the Director, SPO, in the monitoring, analysis, and evaluation of research
projects directed by the SPO Program Managers. In addition, she is responsible for the
conceptual planning necessary to lead SPO into new program areas far in advance of the current
state-of-the-art.

Her technical background is in the area of experimental fluid mechanics, especially in turbulent
and transitional flows. Areas of interest include transport phenomena; separating flows; film
flows; drag reduction; stochastic processes; signal and image processing. Prior to coming to
DARPA in November, 1998, she served for three years on the Army Science Board,
participating in studies on Unmanned Aerial Vehicles; Battlefield Visualization; and the
Crusader Liquid Propellant Gun. In addition, she reviewed studies on Army Beyond 2010;
Prioritizing Army Space Needs; and Distance Learning.

Dr. Alving is on leave from the University of Minnesota, where she is a tenured professor in the
Department of Aerospace Engineering & Mechanics. In 1997, she was appointed by the
President to a one-year position as a White House Fellow, serving as Special Assistant to the
Deputy Secretary of Commerce. She worked in a number of technical areas including space
commercialization; critical infrastructure protection; the Partnership for a New Generation of
Vehicles; and the Advanced Technology Program. She is a member of the board of directors of
the Hertz Foundation and is an associate editor of the International Journal of Experimental and
Thermal Fluid Science. She received her Ph.D. in Mechanical and Aerospace Engineering from
Princeton University and her B.S. in Mechanical Engineering from Stanford University.
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David S.C. Chu, Vice President Army Research Division
RAND

Mr. Chu is currently the Vice President responsible for RAND's Arnmy Research Division and
Director of the Arroyo Center. Previously, he was Director of RAND's Washington Office and
Associate Chairnan of RAND's Research Staff.

Mr. Chu served in the Department of Defense as Assistant Secretary and Director for Program
Analysis and Evaluation (1981-1993). Earlier, Mr. Chu was the Assistant Director of the
Congressional Budget Office for National Security and International Affairs (1978-198 1).

Mr. Chu was an economist with RAND from 1970 to 1978, and served in the U.S. Army from
1968-1970.

Mr. Chu was educated at Yale University, receiving his BA in Economics and Mathematics, and
his Ph.D. in Economics. He has been awarded the Department of Defense Medal for
Distinguished Public Service with Silver Palm and the National Public Service Award of the
National Academy of Public Administration, of which he is a Fellow, and on whose Board he
serves as Treasurer.
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Christopher Jehn, Assistant Director
for National Security of the US Congressional Budget Office

Christopher Jehn is Assistant Director for National Security of the U.S. Congressional Budget
Office, responsible for directing CBO's National Security Division. He has been an executive
with the Center for Naval Analyses, the Institute for Defense Analyses, and ICF Kaiser
International, Inc. During the Bush Administration he served as the Assistant Secretary of
Defense for Force Management and Personnel.

An economist, Mr. Jehn was educated at Beloit College and the University of Chicago. At the
Center for Naval Analyses, he directed projects analyzing manpower and personnel policies,
logistics practices, and budget and procurement policy for the Navy. Before he joined the Bush
Administration in 1989, he was Vice President and Director of the Marine Corps Operations
Analysis Group at CNA, responsible for all CNA's workXweapon systems assessments, human
resources analyses, program evaluations, and operational and tactical analysesXfor the U.S.
Marine Corps.

As Assistant Secretary of Defense (FM&P), Mr. Jehn was the senior human resources executive
in the Defense Department, responsible for policy and oversight of the recruiting, training,
compensation, support, and management of the then more than three million military and civilian
personnel in the Department. He planned the substantial downsizing of the Defense Department
and managed its initial implementation. The plans and special tools developed under his
direction are still being used by the Clinton Administration to achieve further reductions in the
Defense Department.

Mr. Jehn was named Senior Fellow at the Institute for Defense Analyses in 1993 and was
Director of IDA's Strategy, Forces, and Resources Division when he left to join ICF Kaiser in
1995. His responsibilities there included leading ICF Kaiser's benchmarking and human
resources management consulting practices. As an independent consultant, in 1995 Mr. Jehn led
an intelligence community task force that developed a framework for sweeping reform of the
personnel systems for the U.S. government's civilian intelligence professionals; and he organized
and led a team of consultants that successfully defended the Great Lakes Naval Training Center
before the 1993 Base Closure and Realignment Commission. In 1997 he served as the Executive
Director of the National Defense Panel and, through 1998, as a member of the Commission on
Servicemembers and Veterans Transition Assistance. He joined the Congressional Budget
Office in 1998 as its Assistant Director for National Security.

Mr. Jehn, a National Merit Scholar, was a University Fellow at the University of Chicago.
Among his other awards and honors are the Benjamin Hooks Distinguished Service Award from
the NAACP, the Distinguished Public Service Medal from the Department of Defense, and the
Meritorious Police Cross from the government of Spain. He was appointed to the Commission
on Servicemembers and Veterans Transition Assistance by the Senate Armed Services
Committee.

Appendix B - 3



James J. Metzger

Jim Metzger received a Ph.D. in mathematics from the University of Michigan in 1970. He has
been an operations research analyst for 25 years, initially for the Department of the Army and
later for the Office of the Secretary of Defense (OSD). Since November 1995 he has been
Director of the Joint Warfare System (JWARS) Office which reports to the Director, Program
Analysis and Evaluation, OSD.

Elaine Simmons

Elaine Simmons received her MA in Defense Policy Analysis from The George Washington
University in 1984. She was an Operations Director for GRCI International before joining
Program Analysis and Evaluation in OSD. Ms Simmons has directed the Joint Data Support
(JDS) organization since 1997.
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Admiral Harry D. Train II

Retired Admiral and former Supreme Allied Commander Atlantic

US Commision on National Security - COMMISSIONER

EDUCATION
Bachelor of Science, United States Naval Academy
Additional course work completed at Submarine
School New London and US Naval Postgraduate School

PROFESSIONAL EXPERIENCE - HIGHLIGHTS
Commander-in-Chief, United States Atlantic
Command/ NATO Supreme Allied Commander, Atlantic
Commander, United States SIXTH Fleet
Director of Joint Staff
Senior Fellow, CAPSTONE Flag & General Officers Course, National Defense University
Senior Fellow, Joint & Combined Warfighting School, Armed Forces Staff College
Member of Defense Science Board Task Force on Information Warfare Defense
Mentor, Defense Science Studies Group
Professor of Military Professionalism in the Henry Clay Hofheimer Chair of Military
Professionalism, Armed Forces Staff College
Board Affiliation: Aydin Corporation, Institute for Defense Analyses, American Cancer Society,
Future of Hampton Roads, and Chairman of the Board of Governors of Town Point Club

AWARDS
US Defense Distinguished Service Medal
US Navy Distinguished Service Medal (with Three Gold Stars)
US Navy Legion of Merit (with Three Gold Stars)
US Navy Meritorious Service Medal
US Joint Services Commendation Medal (with Oak Leaf Cluster)
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General Larry D. Welch, USAF (Retired)

Education:
B.S. - Business Administration - University of Maryland
M.S. - International Relations - George Washington University
Armed Forces Staff College (Intermediate Professional Education)
National War College (Senior Professional Education)
Harvard National Security Seminar (Graduate Seminar)

Professional Experience: President and Chief Executive Officer of The Institute for Defense Analyses
(IDA) in Washington D.C. -- a federally chartered research center providing operations and technical
analysis, and management and information systems design and development for the Department of
Defense and other U.S. government agencies.

Chief of Staff. United States Air Force 1986-1990: Senior uniformed officer responsible for organizing,
equipping, and executive direction. Member of the Joint Chiefs of Staff, serving with the Chairman and
other service chiefs as military advisors to the Secretary of Defense and the President on National
Security Matters.

Commander in Chief. Strategic Air Command 1985-1986: Joint Specified Command responsible for
operational planning for all U.S. strategic nuclear systems. Air Force field command responsible for the
operational readiness of the bomber and ICBM legs of the strategic nuclear deterrent.

Vice Chief of Staff. U.S. Air Force 1984-1985: Responsible for the day to day work of the Headquarters,
USAF staff and coordination with other services and other government agencies.

Deputy Chief of Staff. Programs & Resources, Jtq. USAF 1982-1984: Responsible for formulating
program proposals; long range programming; and manpower and organization. Also responsible for
programs for sales of military equipment, and associated training and logistics support plans to foreign
nations.

Commander. Air Force Central Command and 9th Air Force 1981-1982: Responsible for the daily
command and management of USAF tactical forces in the eastern half of the U.S. Also serves as air
component commander to the United States Central Command.

Headquarters Tactical Air Command 1977-1981: Served successively as inspector general, deputy chief

of staff (DCS) for plans and deputy chief of staff for operations.

Tactical Fiehter Wine Commander 1974-1976: Commanded the first operational F-15 Wing.

Professional Associations and Activities: Aerospace Education Foundation, Director; Air Force Academy
Foundation, Director; Atlantic Council, Councilor; Boy Scouts of America, National Capitol Area
Council Executive Board, Member; Commission on Maintaining US Nuclear Weapons Expertise,
Member; Commission to Assess the Ballistic Missile Threat to the United States, Member; Council on
Foreign Relations, Member; Defense Intelligence Agency Science and Technology Advisory Board,
Member; Defense Science Board, Member; Henry L. Stimson Center, Board of Directorsm; Institute for
Defense Analyses, Board of Trustees; Joint Committee on Nuclear Weapons Surety (DOD/DOE),
Chairman; Joint Security Commission, Chairnan; Lawrence Livermore National Laboratory National
Security Advisory Committee; National Eagle Scout Association, Member: President's Security Policy
Advisory Board, Chairman; Threat Reduction Advisory Committee, Chairman; U.S. Strategic Command
Strategic Advisory Group, Member.
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Dr. David Whelan

Dr. David Whelan was appointed as Director of the Tactical Technology Office (TTO) of the Defense
Advanced Research Projects Agency (DARPA) in 1996. TTO is chartered to develop advanced military
technology across a broad range of aerospace, land, and embedded processor and control system
applications. As the director, Dr. Whelan is responsible for both the technical and financial aspects of
TTO. Prior to joining TTO, Dr. Whelan served one year as Deputy Director then as Acting Director of
DARPA's Sensor Technology Office, which develops advanced surveillance radars, fire control radars,
and missile seeker technology for air defense systems. Several key projects conceptualized and
developed under his administration include:

"* Discoverer II, a constellation of space-based, tactical, GMTIiSAR radar platforms providing high
revisit imagery, precision targeting, and continuous high resolution-ground moving target imaging
(HR-GMTI),

"* Unmanned Combat Air Vehicles (UCAV), a lethal air vehicle designed to provide persistent
suppression of enemy air defenses and deep strike capability,

"* Arsenal Ship, a very low manned land-attack cruiser providing 512 vertical launched weapons in a
very low signature design.

Dr. Whelan started his professional career with Northrop Corporation in 1983 where he led the effort to
design, develop and test the B-2's low-observable propulsion system and propulsion-airframe integration.
While at Northrop he pioneered the development and use of inverse synthetic aperture radar as a low-
radar-cross-section diagnostic tool for the development of the B-2 and YF-23 aircraft programs.

In 1985 Dr. Whelan joined the Lawrence Livermore National Laboratory (LLNL) as a research physicist
and member of a team developing soft-x-ray lasers. He worked at LLNL for three years designing and
managing experiments on advanced nuclear weapons with emphasis on high-bandwidth, high-sensitivity,
x-ray detectors and spectrometers used to characterize laser sources. He co-authored several papers on
soft x-ray lasers and their characteristics.

In 1988 Dr. Whelan joined the Radar Systems Group at Hughes Aircraft where he was Program Manager
and Chief Scientist for the B-2 Bomber Air-to-Air Radar Imaging Program. In this role he made
significant contributions to stealth diagnostic technology by developing airborne radar testbed of air-to-air
imaging in the VHF, S, X, and Ku bands. Additionally, he served as Lead Low Observables Scientist on
the engineering team developing the Low Observable Active Array Radar System designs for fighter
aircraft.

While at Hughes, Dr. Whelan started a successful scientific instrument company, Current Research. The
principal products of this company were state-of-the art, high-speed X-Ray Framing Instruments, and
some of the world's fastest high-voltage short-pulse generators.

Dr. Whelan returned to LLNL in 1994 and worked on the Director's staff at the Lasers Division, where he
became technical advisor to DARPA STO on advanced air vehicles and radar-system technologies.
During this period he also investigated radar imaging of ocean-surface scattering for non-acoustic ASW
and he worked on an initiative to develop adaptive-optical compensation of atmospheric refraction for
large, terrestrial observatories.

Dr. Whelan earned his Ph.D. in Physics from the University of California at Los Angeles in 1983 and his
Master's of Science degree in Physics in 1978. He received his B.A. degree in 1977 from the University
of California at San Diego. He has numerous publications on electromagnetic radiation and laser
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phenomena and holds several patents on antenna and low-observable technology. He is a member of the
American Physical Society, the IEEE, and the AIAA.

Dr. Whelan was honored in 1998 as the recipient of the Secretary of Defense Medal for Outstanding
Public Service for his innovation, design and development of space-based surveillance and unmanned
stealth combat aircraft. He has also received various other awards from Hughes Aircraft and Northrop-
Grumman.
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Appendix C - Acronyms
Joint Analysis: QDR 2001 and Beyond

Mini-Symposium and Workshop

A&T Acquisition and Technology
AAA Anti Aircraft Artillery
AAW Anti Air Warfare
AC Active Component
AC/RC Active Component/Reserve Component
ACC Army Component Commands
ACSIM Assistant Chief of Staff for Installation Management (Army)
ACT Analysis of Complex Threats
ACTD Advanced Concept Technology Demonstration
ADRS ARNG Division Redesign Study
AEF Air Expeditionary Force
AEW Air Expeditionary Wing
AF Air Force
AFIS Armed Forces Information Service
AFR Air Force Reserve
AFSAA Air Force Studies and Analyses Agency
AGATE A Global Assessment Tool for Engagement
ALADUN Africa and Latin America Database
AMC Air Mobility Command
ANG Air National Guard
AO Area of Operations
AOA Analysis of Alternatives
AOR Area of Operational Responsibility
AQ Acquisition (Air Force)
ARNG Army National Guard
ARSTAF Army Staff
ASARS Advanced Synthetic-Aperture Radar System
ASPG Army Strategic Planning Guidance
ASUW Antisurface Warfare
ASW Antisubmarine Warfare
ATF Department of Alcohol, Tobacco and Firearms
ATP Anti-Terrorism Planner
AVI Assessing Vulnerability to Instability
AWACS Airborne Warning and Control System
AWE Advanced Warfighting Experiment
AWOS Air War Over Serbia
BAH Booz Allen & Hamilton
BDE Brigade
BDI Bomb Damage Indication
BMDO Ballistic Missile Defense Organization
BRAC Base Realignment and Closure
BUR Bottom Up Review
BW Biological Warfare

Appendix C - 1



C1 Resourced and trained for full wartime mission; highest state of readiness
in SORTS

C2 Command and Control
C3 Command, Control, Communication
C4 Command Control, Communication, Computers
C4ISR Command Control, Communi cation, Computers, Intelligence,

Surveillance and Reconnaissance
CA Civil Affairs
CAA Center for Army Analysis
CALCM Conventional Air Launched Cruise Missile
CAOC Combined Air Operations Center
CAPS Contingency Analysis and Planning System
CASREPS Casualty Reports
CATS Consequence Assessment Tool Set
CBMR Capabilities Based Munitions Review
CBO Congressional Budget Office
CBT Combat
CBW Chemical and Biological Warfare
CEM Concepts Evaluation Model
CENTCOM Central Command
CG Commanding General
CINC Commander in Chief
CJCS Chairman of the Joint Chiefs of Staff
CMAC Counternarcotics Modeling and Analysis Capability
CMMS Conceptual Models of the Mission Space
CNA Center for Naval Analyses
COA Course of Action
COMSEC Communications Security
CONOPS Concept of Operations
CONUS Continental United States
COSAGE Combat Sample Generator
COST Contingency Operations Support Tool
COTS Commercial Off the Shelf
CPA Chairman's Program Assessment
CPAM CNA Program Analysis Memorandum
CPR Chairman's Program Review
CS/CSS Combat Support/Combat Service Support
CSA Chief of Staff Army
CVA Air Force Assistant Vice Chief of Staff
CVBG Carrier Battle Group
CW Chemical Warfare
DARPA Defense Advanced Research Projects Agency
DAS Deep Attack Study
DASD Deputy Assistant Secretary of Defense
DAWMS Deep Attack Weapons Mix Study
DC Dynamic Commitment
DCAA Defense Contract Audit Agency
DCB2K Dynamic Commitment Beyond Year 2000
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DCINC Deputy Commander in Chief
DeCA Defense Commissary Agency
DEXES/CAM Deployable Exercise System/Civil Affairs Module
DFAS Defense Finance and Accounting Service
DIA Defense Intelligence Agency
DIRMOBFOR Director Mobility Forces
DISA Defense Information System Agency
DIV Division
DLA Defense Logistics Agency
DLSA Defense Legal Services Agency
DMSO Defense Modeling and Simulation Office
DoD Department of Defense
DoD EA DoD Education Activity
DoD HRA DoD Human Resources
DP Personnel (Air Force)
DPFX Plans and Requirements Division (Air Force Personnel)
DPG Defense Planning Guidance
DPP Defense Program Projection
DSB Defense Service Board
DSCA Defense Contract Audit Agency
DSS Defense Supply Services
DTIC Defense Technical Information Center
DTRA Defense Threat Reduction Agency
DUG Deep Underground
DUSA Deputy Under Secretary of the Army
EADSIM Extended Air Defense Simulation
EEA Essential Elements of Analysis
ELIST Enhanced Logistics Intratheater Support Tool
ERIID External Review Integration Division
EUCOM European Command
EW Early Warning
EXCOM Executive Committee
FA&CT Force Allocation and Capabilities Tool
FACT Force Allocation Comparison Tool
FALCON Force Allocation and Contingencies
FBI Federal Bureau of Investigation
FDP KAT Formalized Data Products Knowledge Acquisition Tool
FEF Federal Executive Fellow
FEMA Federal Emergency Management Agency
FFRDC Federally Funded Research Development Center
FID Foreign Internal Defense
FMC Fully Mission Capable
FORSAT Force Structure Analysis Tool
FS Force Structure or Fellow, Military Operations Research Society
FSA Full Spectrum Analysis
FYDP Five Year Defense Program
GCAM General Campaign Analyses Model
GDIN Global Disaster Information Network
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GEDS Global Events Data System
GEOWARN Global Emergency Warning and Relief Network
GMU George Mason University
GOSC General Officer Steering Group
GPS Global Positioning System
GSORTS Global Status of Resources and Training Systems
HA Humanitarian Assistance
HART Humanitarian Assistance Requirements Tool
HD/LD High Demand/Low Density
HEWS Humanitarian Early Warning System
HNS Host Nation Support
HQ Headquarters
HULMINT Human Intelligence
I&W Indications and Warning
IA Information Assurance
IADS Integrated Air Defense System
IDA Institute for Defense Analyses
IL Logistics (Air Force)
ILX Directorate, Plans and Integration (Air Force Logistics)
IMMACCS Integrated Marine Multi-Agent Command and Control System
INFOSEC Information Security
INSS Institute for National Strategic Studies
JO Information Operations or International Organizations
IPR In Process Review
IPS Illustrative Planning Scenario
IS Information Security
ISIS Information Superiority Investment Strategy
ISR Intelligence, Surveillance and Reconnaissance
ISRSLM ISR Simulation
ITEM Integrated Theater Engagement Model
1W Information Warfare
IWAR Integrated Warfare Architecture
J-8 Director for Force Structure, Resource and Assessment, Joint Staff
JAMIP Joint Analysis Model Improvement Program
JAWG Joint Analytic Working Group
JCA Joint Collaborative Analysis
JCS Joint Chiefs of Staff
JD Julian Date
JDAM Joint Direct Attack Munitions
JDS Joint Data Support
JEB Joint Electronic Battlebook
JFAST Joint Flow and Analysis System for Transportation
JFCOM Joint Forces Command
JHU/APL Johns Hopkins University/Applied Physics Lab
JICM Joint Integrated Contingency Model
JIOC Joint Information Operations Center
JMASS Joint Modeling and Simulation System
JMRR Joint Monthly Readiness Review
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JROC Joint Requirements Oversight Committee
JS Joint Staff
JSF Joint Strike Fighter
JSIMS Joint Simulations Systems
JSR Joint Strategy Review
JST JWARS Study Team
JSTARS Joint Surveillance Target Attack Radar System
JTF Joint Task Force
JV Joint Vision
JVAC Joint Virtual Analysis Center
JWAC Joint Warfare Analysis Center
JWAG Joint Analytic Working Group
JWARS Joint Warfighting System
JWC Joint Warfare Center
JWCA Joint Warfare Capabilities Assessment
KEDS Kansas Events Data System
KFOR Korean Forces
KPP Performance Parameters
LAD Latest Arrival Date
LD/HD Low Density/High Demand
LIC Low Intensity Conflict
LMSR Large, Medium Speed Roll-on/Roll-off (Sea Mobility Platform)
LOG Logistics
LP Linear Program
M&S Modeling and Simulation
MAJCOM Major Command
MANPAD Man Portable Air Defense
MC Mission Capable
MCCDC Marine Corps Combat Development Command
MCFADS Marine Corps Force Allocation and Deployment System
MEF Marine Expeditionary Force
MIW/MCM Mine Warfare/Mine Countermeasures
MOE Measures of Effectiveness
MOFE Measure of Force Effectiveness
MOFP Measure of Force Performance
MOM Measures of Merit
MOOTW Military Operations Other Than War
MOP Measure of Performance
MOPE Measure of Policy Effectiveness
MORS Military Operations Research Society
MOSP Measure of System Performance
MPF (F) Mission Planning Forecast OR Maritime Prepositioning Force
MRM Mission Requirements Module
MRS-05 Mobility Requirements Study 2005
MRS-BURU Mobility Requirements Study/Bottom Up Review Updated
MSIAC Modeling and Simulation Information Analysis Center
MTOF Mission Task Organized Forces
MTW Major Theater of War
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N81 Assessment Division, Office Chief of Naval Operations
NATO North Atlantic Treaty Organization
NBC Nuclear, Biological, Chemical
NCA National Command Authority
NDP National Defense Panel
NDU National Defense University
NEO Non-combatant Evacuation Operation
NGO Non Governmental Organization
NIMA National Imagery Management Agency
NMD National Missile Defense
NMS National Military Strategy
NORAD North American Aerospace Defense Command
NPGS Naval Postgraduate School
NRO National Reconnaissance Organization
NSA National Security Agency
NSS National Security Strategy
NSSG National Security Study Group
NWC National War College
O&M Operations and Maintenance
OEO Other Expeditionary Operations
OOTW Operations Other Than War
OPLAN Operations Plan
OPNAV Chief of Naval Operations
OPS Operations
OPSEC Operational Security
OPTEMPO Operational Tempo
OR Operations Research
ORNL Oak Ridge National Laboratory
OSD Office Secretary of Defense
OUSDP Office of the Under Secretary of Defense Policy
PA&E Program Analysis and Evaluation (Directorate)
PANDA Protocol for Assessing Nonviolent Direct Action
PAO Primary Action Officer
PAX Passengers
PCS Permanent Change of Station
PERICLES Political and Economic Risk in Countries and Lands Evaluation Study
PER Personnel
PERSTEMPO Personnel tempo
PGM Precision-Guided Munitions
PLA People's Liberation Army
PMAI Primary Military Aircraft Inventory
POE Posture of Engagement
POM Program Objective Memorandum
PPBS Program Planning Budgeting System
PREPO Prepositioned Supplies
PRO Prioritized Regional Objective
PSYOP Psychological Operations
PVO Private Voluntary Organizations
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QDR Quadrennial Defense Review
QOL Quality of Life
QRAM Quick Response Analysis Methodology
QRRC Quarterly Readiness Report to Congress
R&D Research and Development
RBA Revolution in Business Affairs
RC Reserve Component
REP JWCA Regional Engagement and Presence Joint Warfare Capability Assessment
RMA Revolution in Military Affairs
ROE Rules of Engagement
RSP Readiness Spares Package
RSTA Reconnaissance, Surveillance & Target Acquisition
RTIC Real Time Information in the Cockpit
S&R Storage & Retrieval
S&T Scientific and Technical, and Science & Technology
S&TR Surveillance & Tracking
SAF Secretary of the Air Force
SAF/LL SAF/Legislative Liaison
SAF/MI SAF/Manpower, Reserve Affairs, Installations, and Environment
SAF/PAX SAF/Public Affairs Planning Directorate
SAM Surface-to-Air Missile
SAR Synthetic Aperture Radar
SATCOM Satellite Communications
SBIRS Space Based Infrared System
SCN Satellite Control Network
SEASTATE Sea State Model
SecDef Secretary of Defense
SENSE Synthetic Environment for National Security Estimates
SEW Space Electronic Warfare
SIAM Situational Influence Assessment Module
SLEP Service Life Extension Program
SME Subject Matter Experts
SO/LIC Special Operations/Low Intensity Conflict
SOA Sustained Operations Ashore
SOCOM Special Operations Command
SOF Special Operations Forces
SOFAS-DCBY2K Special Operations Force Allocation System Dynamic Commitment

Beyond Year 2000
SORTS Status of Resources and Training System
SPC Satellite Processing Center or Signal Processing Center
SROC Senior Readiness Oversight Council
SSC Small Scale Contingency
SSM Surface-to-surface Missile
STOM Ship-to-Objective Maneuver
STRATCOM Strategic Command
SWA Southwest Asia
TACAIR Tactical Air
TACON Tactical Control
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TACWAR Tactical Warfare Model
TALCE Tactical Airlift Control Center
TAMD Theater Air and Missile Defense
TBD To Be Deternined
TBM Tactical Ballistic Missile
TBMD Tactical Ballistic Missile Defense
TEP Theater Engagement Plan
TEPMIS Theater Engagement Plan MIS
TFW Tactical Fighter Wing
TMD Theater Missile Defense
TNMCM Total Not Mission Capable Maintenance
TNMCS Total Not Mission Capable Spares
TOR Terms of Reference
TOT Time on Target
TPFDD Time Phased Force Deployment Data
TRADOC Training and Doctrine Command
TRANSCOM Transportation Command
TRS-05 Tanker Requirement Study 2005
TTCP The Technical Cooperation Program
UAV Unmanned Aerial Vehicle
UCP Unified Command Plan
UK United Kingdom
U-N United Nations
UOB Unit Order of Battle Data Access Tool
USAFE United States Air Force Europe
USCG United States Coast Guard
USCNS-21 US Commission on National Security in the 21st Century
USD Under Secretary of Defense
USG United States Government
USJFCOM United States Joint Forces Command
USMC United States Marine Corps
USN United States Navy
USPACOM United States Pacific Command
USTRANSCOM United States Transportation Command
VCJCS Vice Chairman of the Joint Chiefs of Staff
VIC Virtual Information Center
VITE/VDT Virtual Design Team
VTC Video Teleconference
VV&A Verification, Validation and Accreditation (model)
VV&C Verified, Validated and Certified (data)
WHS Washington Headquarters Service
WMD Weapons of Mass Destruction
XO Air & Space Operations (Air Force)
XOJ Directorate, Joint Matters (Air Force)
XOJS Joint Studies Division (Air Force)
XOPS Strategy Concepts and Doctrine Division (Air Force)
XP Plans and Programs (Air Force)
XPM Directorate, Manpower Organization and Quality (Air Force)
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XPP Directorate of Programs (Air Force)
XPX Strategic Planning Directorate (Air Force)
XPXQ Quadrennial Defense Review Division (Air Force)
XPXS Strategy and Policy Division (Air Force)
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