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Agenda

• Big “A” Acquisition
– Requirements, Resources, Acquisition

• Little “a” Acquisition

– DoDI 5000.02, Dec 2008                                           The 
Defense Acquisition Management System 

– Milestones, Phases and Key Activities 

• Public Law 111-23, 22 May 2009                                   
Weapon System Acquisition Reform Act (WSARA)

• Directive Type Memorandum (DTM) 09-027, 4 Dec 2009 
Implementation of the WSARA
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(WSARA)

• WSARA is a good thing, but much (or some) of this has been tried 

before, e.g. 

– There were substantial change around 1987 associated with the Packard 

Commission report and the Goldwater-Nichols Act.

– There was another around 1989-1990 when Donald J. Yockey was under 

secretary of Defense (Acquisition) from 1991 to 1993

– Also see “The Cost Analysis Improvement Group: A History”  by Srull, 

Margolis, and McNicol

• WSARA is being driven by the continued and “sometimes surprising 

growth” in the cost and schedule of Major Defense Acquisition Programs 

(MDAPs)

• The impact on estimating and analysis related to cost, schedule, and 

Earned Value is that this is a great opportunity for our community to 

have Milestone Decision Authorities (MDA) receive, understand, and 

utilize our products in the acquisition process



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Systemic Issues of Big “A” Acquisition

Small “a” Acquisition

Big “A” Acquisition*

Resources
(PPBE)

Defense
Acquisition

System
(DAS)

Requirements
(JCIDS)

•Funding instability
•Insufficient resource trade space 
•Budget not properly phased/magnitude to 

support planned development

•Immature technologies
•Inadequate systems engineering
•Inadequate requirements flow-down/     

traceability/ decomposition
•Insufficient schedule trade space
•Inadequate implementation of Earned 

Value Management System
•Lack of time and assets for testing

•Lack of JROC-validated requirements document 
for basic program (ORD, CDD, CPD)

•Inadequate requirements for basic program and 
any increments

•Critical dependence on external programs with 
developmental issues

•Lack of inter- and intra-departmental 
stakeholder coordination and support

Joint Capabilities Integration and Development System (CJCSI-3170)
Program, Planning, Budgeting, and Execution (DoD-7000, 

FMRs) 
Defense Acquisition System (DoDI-5000)

*Systemic Issues of Nunn-McCurdy “Class of 2007” Programs  Synchronize JCIDS, DAS, and PPBE to 
deliver capabilities to Warfighters. 
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Presidential Direction
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Chief among institutional challenges facing the Department is acquisition.” 

Secretary of Defense Direction
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“The key to successful acquisition programs is
getting things right from the start with sound
systems engineering, cost estimating, and
developmental testing early in the program cycle.
The bill that we are introducing today will require the
Department of Defense to take the steps needed to
put major defense acquisition programs on a sound
footing from the outset. If these changes are
successfully implemented, they should help our
acquisition programs avoid future cost overruns,
schedule delays, and performance problems.”
–Senator Carl Levin, Chairman, Senate Armed Services 
Committee

“The Weapon System Acquisition Reform Act of
2009 is an important step in efforts to reform the
defense acquisition process. This legislation is
needed to focus acquisition and procurement on
emphasizing systems engineering; more effective
upfront planning and management of technology
risk; and growing the acquisition workforce to meet
program objectives.”
–Senator John McCain, Ranking Member, Senate Armed 
Services Committee

Weapons Systems Acquisition Reform Act
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Bottom Line Up Front

BLUF*:  The New DoDI-5000.02 (Dec 2008/2015), the WSARA of May 
2009, and the DTM of Dec 2009 intend to move major defense 
acquisition programs (MDAPs) forward with: 

– Clearly defined and stable 
requirements

– Realistic program cost and 
schedule estimates

– Mature technologies

– Solid design and manufacturing 
processes

* BLUF – Bottom Line Up Front



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit IV - Module 12 9

The Defense Acquisition Management System
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Evolutionary Approach
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Key Acquisition Business Process Changes

Competitive Prototyping

Production & 
Deployment

MS CMS B

FRP DR

CPDCDD
Operations & 

Support

MS A

PDR PCDRATechnology 
Development

Materiel 
Solution 
Analysis

Engineering & 
Manufacturing 
Development

Enhanced Emphasis on:

• Technology Maturity

• Systems Engineering

• Integrated Testing and Test Planning

• Manufacturing and Producibility

• Logistics and Sustainment Planning

Re-structured “EMD” Phase

Effective Contracting via Pre-Award Peer Reviews

Increased Emphasis on Milestone A

• Mandatory for MDAPs with Technology 

Development Programs

• Likely for Most Programs

Preliminary Design Review (PDR) before Milestone 

B to Enhance Understanding of Derived 

Requirements and 

Improve Cost Estimation

When PDR is Conducted after Milestone B an MDA 

Post-PDR Assessment is Required 

PDR
P-PDRA

Materiel Development Decision –

Mandatory Process Entry Point

Post-Critical Design Review Assessment –

A Mandatory Decision Point to Review Progress

Configuration Steering Boards

Established to Stabilize Requirements

ICD

MDD

Competitive Prototyping
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• Signed by President May 22, 2009 (Public Law 111-23)
• Established requirements that directly impact operation of the 

Defense Acquisition System and duties of key officials
• Directive-Type Memorandum (DTM) 09-027, 4 Dec 2009, implements 

WSARA
• DTM amends Acquisition Policy in DoDI 5000.02 the Defense 

Acquisition Guidebook and the Defense Federal Acquisition 
Regulation Supplement (DFARS)

• The DTM is effective immediately and will be incorporated into the 
above within 180 days.

WSARA: 

WSARA DTM is available at http:www.ditic.mil/whs/directives

Implementation of the Weapon Systems 
Acquisition Reform Act (WSARA) of 2009
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Changes to Policy and Procedure

1. Analysis of Alternatives Study Guidance
2. Acquisition Strategies to Ensure Competition
3. Competition and Considerations for the Operation and Sustainment (O & 

S) of Major Weapon Systems
4. Competitive Prototyping
5. Cost Estimation
6. Developmental Test and Evaluation (DT&E)
7. Systems Engineering (SE)
8. Performance Assessments and Root Cause Analysis (PARCA)
9. Assessment of MDAP Technologies
10. Preliminary Design Reviews (PDR)
11. Certification IAW 10 USC 2366a and 2366b
12. Critical Cost Growth
13. Revised MDAP Definition

Most apply to MDAPs (ACAT I); some apply to MAIS (ACAT IA); some apply only to MDAPs/MAIS for which  
USD(AT&L) is MDA (ACAT ID/IAM); some apply to Major Weapon Systems (ACAT II); some apply to non-major 
programs
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Weapon Systems Acquisition Reform Act

• Title I. Acquisition Organization 
• 101. Cost Assessment and Program Evaluation

• 102. Directors of Developmental Test and Evaluation and 
Systems Engineering

• 103. Performance Assessments and Root Causes Analysis 
for Major Defense Acquisition Programs (MDAPs)

• 104. Assessment of Technological Maturity of Critical 
Technologies of MDAPs by the Director of Defense 
Research and Engineering

• 105. Role of the Commanders of the Combatant Commands 
in Identifying Joint Military Requirements
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Weapon Systems Acquisition Reform Act

• Title II. Acquisition Policy: 

• 201. Consideration of Trade-offs Among Cost, Schedule, and Performance

• 202. Acquisition Strategies to Ensure Competition Throughout the Life Cycle

• 203. Prototyping Requirements for MDAPs

• 204. Actions to Identify and Address Systemic Problems in MDAPs Prior to 
Milestone B Approval

• 205. Additional Requirements for Certain MDAPs

• 206. Critical Cost Growth in MDAPs

• 207. Organizational Conflicts of Interest in MDAPs

• Title III. Additional Acquisition Provisions: 

• 301. Awards for DoD Personnel For Excellence in the Acquisition of Products 
and Services

• 302.  Earned Value Management
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Evaluation

• Creates new position requiring confirmation by Senate: Director of Cost 
Assessment & Program Evaluation 

• Responsibilities and personnel of the office of Director, Program Analysis 
transferred to new position (to include the CAIG)

• Two deputies; Director, Cost Assessment; and Director, Program Evaluation

• Impact:  

• Should put more emphasis on the “CAIG estimate” vs. 
Component Cost Position/PM’s Estimate

• Requires annual report summarizing cost estimation and cost 
analysis activities (submitted to SECDEF, USD(Comptroller), 
USD(AT&L), and congressional defense committees)

• Requires report to SECDEF on tracking and assessing 
operations and support costs, including advisability of O&S 
cost baselines
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Evaluation
• Cost estimation and cost analysis for DoD acquisition programs

• Analysis and advice on matters relating to planning and programming phases of 
PPBE

• Analysis and advice for resource discussions relating to requirements under 
consideration in the JROC

• Study guidance for AoAs for MDAPs, and performance of such analysis as 
directed by the SECDEF

• Review, analysis and evaluation of programs for executing approved strategies 
and policies

• Assessments of special access and compartmented intelligence programs in 
coordination with USD(AT&L) and USD(Intel)

• Assessments of alternative plans, programs, and policies with respect to 
acquisition programs of the DoD

• Leading the assessment of improved analytical skills and competencies within 
the DoD cost assessment and program evaluation workforce
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Director of CAPE
• Prescribes policies and procedures for conduct of cost estimation and 

cost analysis within DoD

• Cost advisor to SECDEF, USD(AT&L), USD(Comptroller) and Component 
Heads for ACAT I and ACAT IA  Programs

• Issues guidance relating to proper selection of confidence levels in cost 
estimates

• Issues guidance relating to full consideration of life-cycle management 
and sustainability costs in ACAT I and IA programs

• Reviews all cost estimates and cost analysis conducted in connection with 
ACAT I and IA programs

• Conducts independent cost estimates for ACAT I and IA programs for 
which the USD(AT&L) is the MDA, in advance of Program certifications for 
Milestones A and B; LRIP Decision (Milestone C); and Full Rate 
Production
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Sec. 102.  Directors of DT&E and 

Systems Engineering

• Creates Director, DT&E  - Develops policies and guidance for DT&E; 
approves DT portion of TEMP for MDAPs

• Creates Director, Systems Engineering (SE) - Develops policies and 
guidance for SE; approves SEP for MDAPs 

• Requires joint coordination, joint DT&E/SE guidance, and joint 
annual report to Congress

• Requires CAE’s with MDAPs to appropriately resource DT&E and 
SE organizations, and report to the Directors within 180 days that 
they have done so
• Impact:  

• We need to improve our ability to estimate the 
TRL and the cost impact
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Root Cause Analysis
• Requires SECDEF to appoint a Senior Official in OSD as 

responsible for conducting and overseeing performance 
assessments and root cause analysis 

ـ Conducts performance assessments of MDAPs

ـ Conducts “root cause analysis” of increases in procurement costs per 
Section 206.  

• Impact:  

ـ Gary Bliss (long term OSD Cost person) was selected for this position

ـ Gary should bring a very analytic perspective to this analysis

ـ The “why” an estimate did not show the surprise

ـ I suspect the influence of this office will grow over time
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Root Cause Analysis
A root cause analysis with respect to a major defense acquisition program 

is an assessment of the underlying cause or causes of shortcomings in 
cost, schedule, or performance of the program, including the role, if any, 
of—

– Unrealistic performance expectations;

– Unrealistic baseline estimates for cost or schedule;

– Immature technologies or excessive manufacturing or integration risk;

– Unanticipated design, engineering, manufacturing, or technology integration issues 
arising during program performance;

– Changes in procurement quantities;

– Inadequate program funding or funding instability;

– Poor performance by government or contractor personnel responsible for program 
management; or

– Any other matters.
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Sec. 104 and 105 
• Section 104, Assessment of Technology Maturity, Requires Director, 

Defense Research & Engineering (DDR&E) to periodically review and 
assess the technology maturity and integration risk of critical technologies
of MDAPs

• Requires annual report to Congress on technological maturity and integration risk

• Requires report to Congress on additional resources required to implement the legislation 
to include TRAs and the “DoDI 5000”

• Requires DDR&E develop knowledge-based standards against which to measure 
technology maturity and integration risk

• Sec. 105.  Role of Commanders of Combatant Cmds, Requires JROC to 
seek and consider input from the COCOM commanders on projected 
missions and threats
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Sec. 201.   Trade-Offs in Cost, Schedule and 

Performance

• Requires mechanisms to consider cost, schedule and performance 
trade-offs during development of MDAPs 
–Cost and schedule matters must be considered before performance 
objectives are established

• JROC must consult with COCOMs, USD(AT&L), and Dir, CAPE to consider trade-offs in 
cost, schedule and performance and establish IOC for joint requirements

• Use evolutionary acquisition and defer immature technologies until later increments

• Dir, CAPE must develop study guidance for AoA that considers cost, schedule and 
performance trade-offs for each considered alternative

• MDA must certify at MS B that cost, schedule and performance trades were made to 
ensure affordability

• Impact:  
–No major change to current process.  Rather a push to fully implement DoDI 5000.02 to ensure 

the trade-off process is conducted

–AoA’s will become more influential
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Sec. 202.   Ensuring Competition…

• Requires acquisition strategies to ensure competition, or 
the option for competition, at both prime and 
subcontract level

• Adequate documentation is required for rationale for selection of subcontract 
tier or tiers

• Provides measures to ensure competition “if such measures are cost-effective”

• Requires fair and objective “make-buy” decisions by primes

• Contracts for maintenance and sustainment awarded on competitive basis to 
maximum extent practicable

• Impact: 
• Potential contracting and legal issues with the PM or others directly dealing 

direct with subs

• Do our estimates accurately reflect alternative acquisition strategies?
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for MDAPs
• Requires competitive prototyping of systems or critical 

subsystems before Milestone B approval, unless 
waived by MDA

• Congress must be notified within 30 days of waiver

• A prototype must be produced before Milestone B even if competitive 
prototyping is waived

• GAO must review waivers and submit assessment to Congress

• Impact: 
• Current policy calls for competitive prototyping “prior to or through 

Milestone B”

• Obtaining funds may be helped by legislative requirement
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Sec. 204.   Actions to Identify & Address Systemic 

Problems Prior to Milestone B

• Revises PM notification of failure to achieve MS A certification 
requirement of at least 25% for cost to include a schedule deviation of 
no more 25%.

• Requires MDA to determine “root cause” of cost or schedule growth as reported by 
PM and identify appropriate performance measures for remainder of development 
program, and report such to Congress

• Provides for termination or withdrawal of MS A approval if MDA determines in 
interest of national defense

• Also applies to programs that began prior to requirement for MS A certification and 
have not yet reached MS B

• Impact:  
• Amends Milestone A certification process; Invokes a “Nunn-McCurdy”-like review; 

documentation must be provided to Congress;  Milestone Decision Authority 
(MDA) must review the program and consider termination if 25% over the original 
cost or schedule target prior to MS B – MORE ANALYSIS EARLIER

• We must scrub our databases and document our estimates so that “root cause” 
can be determined
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Sec. 205.  Additional Requirements for Certain MDAPs

• Revises Milestone B Certification (10 USC 2366b)
ـ Completion of PDR and Post-PDR Assessment; completion of independent 
TRA by DDR&E; MDA waivers to be provided to Congress; Requires MDA to 
review waived programs annually until all waived certification areas are 
satisfied; Requires waiver status in all budget documentation

• Requires semi-annual reviews of programs that experience critical cost 
growth under Nunn-McCurdy provisions, until one year after date the 
program receives a new milestone approval

• Extends MS certification requirements to programs that received MS B 
approval prior to enactment of the requirement and have not yet reached 
MS C.

• Impact:  
ـ PDR, Post PDR assessment is now required by DoDI 5000.02

ـ Independent TRA by DDR&E is currently “optional” 
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Sec. 206.  Critical Cost Growth in MDAPs

• Adds new section 2433a to 10 USC 2433 (Unit Cost Reports). 
ـ Requires determination of “root cause” for critical cost growth threshold breaches 
(critical Nunn-McCurdy breaches)

ـ Adds need to reduce funding for other programs to assessment areas

ـ Adds Presumption of Termination:  SECDEF shall terminate program unless 
certified to Congress – adds program priority over programs that will loose funding 
as certification item

ـ Programs that are not terminated – certification and root cause analysis provided to 
Congress

ـ For restructured programs, most recent milestone approval is rescinded and new 
milestone review must be conducted

ـ New contractual actions prohibited prior to receiving new milestone approval –
unless MDA grants an exception

ـ Both certification and termination actions require reports to Congress

• Impact: Slightly more rigorous than current UCR breach requirements
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Interest 
• For MDAPs, requires revisions to DFARS to provide uniform 

guidance and tighten existing requirements for organizational 
conflicts of interest by contractors

• Requires Panel on Contracting Integrity (established by NDAA FY 
2007) to recommend to SECDEF measures to eliminate or 
mitigate organizational conflicts of interest

• Panel on Contracting Integrity may be terminated when SECDEF 
determines that concerns about contracting integrity have been 
mitigated, but not until after 31 Dec 2011

• Impact:  TBD
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Sec. 301 and Sec. 302

• Sec. 301.  Awards for DoD Personnel for Excellence in Acquisition 

of Products and Services 

• SECDEF to establish award program for individuals and team, civilians 
and military - Includes cash bonuses authorized by any other provision 
of law

• Impact:  TBD - the DoD has numerous existing award programs

• Sec. 302.  Earned Value Management 

• Modifies NDAA FY 2009, Section 887, Report to Congress on 
Implementation of EVM in DoD (Seven elements in NDAA 2009; deletes one, 
adds four)

ـ Additional elements focus on methods used to 
establish EVM baselines, ensuring training and 
qualifications, discussion of contractor EVM 
systems, discussion of merits of alternatives and 
plan for implementing recommendations

–Impact:  Increases scope of report to Congress
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Sec. 303 and Sec. 304

• Sec. 303.  Expansion of National Security Objectives of the 

National Technology and Industrial base 

• Adds objective of “Maintaining critical design skills

• Adds requirement to assess effect of termination of MDAPs to 
annual defense capability assessment 

• Sec. 304.  Comptroller General Reports on Costs and Financial 

Information Regarding MDAPs

• Adds objective of “Maintaining critical design skills to ensure that 
the armed forces are provided with systems capable of ensuring 
technological superiority over potential adversaries”

• Adds requirement to assess effect of termination of MDAPs to 
annual defense capability assessment
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Required Reports

Annually NLT Mar 10

Report From Due DateTo

Assessment of previous years cost estimation and analysis activities 
(unclassified ver. Must be posted to DoD public web site)

CAPE Concurrently to:
SECDEF, USD(AT&L), USD(C) 
and Congress

Annually within 10 days of 
President’s Budget 
submission

O&S Costs for MDAPs, including advisability of establishing O&S 
cost baselines

CAPE SECDEF; SECDEF to 
Congress

May 2010

Joint Report on DT&E and Sys Engineering Activities DT&E & SE Congress Annually NLT Mar 31

Implementation of Resource Planning for DT&E and Sys 
Engineering Activities 

CAEs 
w/MDAPs

Congress Nov 2009

Performance Assessments and Root Cause Analysis Activities OSD (TBD) Congress Annually NLT Mar 1

Technology Maturity & Integration Risk of MDAPs DDR&E Congress

Resources Needed to Implement Technology Maturity and 
Integration Risk Assessments 

DDR&E Congress Nov 2009

GAO Congress May 2011Role of COCOMs in Joint Requirements Process 

OSD Congress First SAR in CY after  
program restructure

Funding Changes Due to Critical Cost Growth in MDAPs 

GAO Congress May 2010Growth in O&S Costs of Major Systems 

GAO Congress May 2010Review of Weaknesses In Operations Relating to Financial 
Information for MDAPs 

MDA Congress and GAO 30 Days after waiverNotification of Waiver for Competitive Prototyping
Due to Excessive Costs 
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Summary

BLUF:  The New DoDI-5000.02 (Dec 2008), the WSARA of May 2009, 
and the DTM of Dec 2009 intend to move major defense acquisition 
programs (MDAPs) forward with: 

– Clearly defined and 
stable requirements

– Realistic program cost and 
schedule estimates

– Mature technologies

– Solid design and 
manufacturing processes



© 2002-2013 ICEAA.  All rights reserved.

v1.2

The Key Estimating Challenges

• Getting better at documenting, presenting, 

and defending our estimates

• Requirements Growth

• Parametric Relationships and Databases

• Basis of Estimate

• Assess Risk in multiple ways

• Models that can reflect dynamic and changing 

acquisition processes

• Organizational Conflict of Interest
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Document – Present - Defend

• Process is the Key

• Everyone realizes the importance of having a motivated, quality 
work force but...

• ...even our finest people can’t perform at their best when the 
process is not understood or operating 
“at its best.”

PROCESS

Major determinants of 
product cost, schedule, 
and quality

PEOPLE

TECHNOLOGY
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Requirements Growth
• Inaccurate estimates can reduce project success:

– Poor implementations

– Critical processes don’t scale

– Emergency staffing

– Cost overruns caused by underestimating project needs

• Scope creep from lack of well defined objectives, requirements, & 
specifications

– Forever changing project goals

– Frustration

– Customer dissatisfaction

– Cost overruns and missed schedules

– Project Failures

• Poor estimates & plans are a “root cause” of program risk

However, the most important business decisions about a software project are 

made at the time of minimum knowledge and maximum uncertainty
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Parametric Relationships and 

Databases

37

SEER-SEM Estimate

Your Data 

Regression 

Trendline

Galorath 

Benchmark 

Trendline

Your History Data
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Basis of Estimate

SEER allows you to 

document the Basis of 

Estimate as you 

develop the estimate
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39

$

Cost Driver

Cost

Estimate

Input variable

Provides Multiple Solutions to the RISK Problem

Historical data point

Cost estimating relationship

Standard percent error bounds

Cost = a + bXc

Cost Modeling Uncertainty

Cost Driver Uncertainty

Combined Cost Modeling and Cost 

Driver Uncertainty

Source:  Timothy P. Anderson, The Aerospace Corporation, 2005 DoDCAS Symposium

"It's tough to make predictions, especially about the future." -- Yogi Berra.
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Changing Acquisition Processes

• Software Developmental Processes

– Waterfall

– Spiral

– Salvage

– Unified

– Evolutionary

– Reengineer

– Modified

– Etc
• Spiral

• Evolutionary

• Alpha

• Sole-source
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Organizational Conflict of Interest

• A conflict of interest (COI) occurs when an employee 

and/or a business element of is involved with multiple 

interests, one of which could possibly corrupt the 

motivation for an act in the other.

• A conflict of interest can be discovered and 

voluntarily defused before any corruption occurs.

• OCI is everyone’s business

• Do you or your Corporation have an 

established COI Policy?
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Not Everyone Is Happy
NDIA; Defense Watch, Acquisition Reform Act: The Backlash Has Begun 

(Sandra I. Erwin)  - Heavily excerpted by Bob Hunt

“This is a bill that by most accounts was conceived with noble intentions….  But … “unintended 

consequences” of WSARA. 

… WSARA duplicates existing regulations, adds fresh layers of bureaucracy and piles of new 

reporting mandates that could have paralyzing effects on a system that already is sluggish and 

unresponsive. 

… the creation under WSARA of a director of cost assessment and program evaluation … creates a 

chain of command that operates in parallel to the undersecretary of defense for acquisition, so there 

is much confusion at the Pentagon ….. 

The law modifies the previous Nunn-McCurdy legislation… to make it easier to terminate ..., but 

insiders say the legislation could unintentionally drive up the price of weapons by creating incentives 

for … keeping alive programs by cutting quantities, which increases unit cost. 

… said Stan Soloway, president of the Professional Services Council and a former Pentagon official 

in charge of acquisition reform. “…It added a few layers of oversight and reporting but didn’t 

dramatically change the process”. 
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WSARA Challenges
• Increased Workload Requirements 

– Increased Number of Independent Cost Estimates 

– New Requirement for continuous cost monitoring of MDAP Costs 

– New Requirement for Performance Assessments & Root Cause Analyses to 

be conducted

– New Annual Congressional Reporting Requirements

– “Retroactive” MS A & B Certification Reviews (to be conducted in less than a 

year timeframe)

• Organizational/Personnel Issues

– Current “on-board” strengths inadequate to execute increased workload in 

specified timeframes

– Lead time for identifying “right skill set” candidates and completing hiring 

activities is problematic

– Organizational upheaval due to restructure necessary to establish four new 

directed positions and properly staff them.

• Some Ambiguous Language

– OSD and the Services are still working out the details
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Backups
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v1.2Implementation of WSARA
AoA Study Guidance

• Director, Cost Analysis and Program Evaluation (DCAPE)
Leads development of AoA Study Guidance, forـ
ـ Joint requirements for which JROC is validation 
authority

• Milestone Decision Authority (MDA) directs initiation of 
the AoA in Materiel Development Decision (MDD) 
Acquisition Decision Memorandum (ADM) 

• AoA Study Guidance is attachment to the ADM
• DCAPE consolidates the responsibilities of  Dir, Program Analysis & Evaluation (Dir, PA&E) 

and Chairman, Cost Analysis Improvement Group (CAIG)
• JROC Validates “JROC Interest” requirements - applies to all potential and designated ACAT 

I/IA programs and capabilities that have a potentially significant impact on interoperability in 
allied and coalition operations.  

• Policy Impact:  MDA no longer approves AoA Study Guidance
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Acquisition Strategies to Ensure Competition

• Acquisition strategy for MDAPs must describe measures to ensure 
competition, or option of competition, at both prime and subcontract 
level throughout life-cycle

• Measures may include (if cost effective):
ـ Competitive Prototyping
ـ Dual-sourcing
ـ Unbundling of contracts
ـ Funding of next-generation 

prototypes or subsystems
ـ Modular, open-architectures

ـ Built-to-print approaches
ـ Acquisition of complete Technical Data 

Package (TDP)
ـ Competition for subsystem upgrades
ـ Licensing of additional suppliers
ـ Program reviews to address competitive 

long-term effects of program decisions
• Strategy must document rationale for selection of subcontract 

tier or tiers, and indicate that primes must give consideration to 
sources other than the prime for development/ construction of 
major subsystems and components of major weapon systems

Policy Impact:  More detailed discussion of competition in acquisition strategy; planning for 
competition must provide small business with maximum practical opportunity to 
participate
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Competition & Considerations for O&S

• Acquisition strategy for Major Weapon Systems must 
describe plan for identifying/selecting source of repair

• MDA will ensure that, to the maximum extent practicable, 
and consistent with statutes, maintenance and sustainment 
contracts are competitively awarded, and

• Full consideration for contract award to all sources, to 
include sources that partner or subcontract with public or 
private sector repair activities

Policy Impact:  More detailed discussion of maintenance and sustainment strategy 
and contracting approach in the acquisition strategy for ACAT I and II programs.
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Competitive Prototyping

•Technology Development Strategy (TDS) for MDAPs shall 
provide for prototypes of the system or, if system prototype is not 
feasible, for prototypes of critical sub-systems before MS B 
approval

•MDA may waive if
ـ Cost exceeds life-cycle benefits (constant year dollars), including benefits of 
improved performance and increased technological and design maturity

ـ DoD would not be able to meet national security objectives without a waiver.
ـ If waived, a prototype still must be produced before MS B approval if 
expected life cycle benefits exceed cost of the prototype, and production of 
prototype is consistent with national security objectives

•If MDA waives competitive prototyping  for a MDAP 
congressional defense committees and Comptroller General must 
be notified NLT 30 days after the waiverPolicy Impact: Unless waived under conditions described, competitive prototyping now a 

statutory requirement for MDAPs
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Cost Estimation:  Role of Director, CAPE

•Provides policies and procedures for conduct of all DoD cost 
estimates

•Reviews Component cost estimates/analysis conducted for 
MDAPs & MAIS

•Conducts ICE and cost analysis for MDAPs for which 
USD(AT&L) is MDA in advance of:
ـ Certifications pursuant to 10 USC 2366a (MS A), 2366b (MS B), or 2433a 
(critical cost growth in MDAPs);

ـ Any decision to enter LRIP or full rate production
ـ As requested by USD(AT&L) or considered appropriate by DCAPE

•Conducts ICE and cost analysis for MAIS programs for which the 
USD(AT&L) is MDA in advance of:
ـ Any report pursuant to 10 USC 2445c(f) (critical program changes)
ـ As directed by DCAPE or requested by USD(AT&L)
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Cost Estimation:  Role of DCAPE, continued..

•Receives results of all cost estimates/analysis and associated studies 
conducted by Components for MDAPS and MAIS; has access to all DoD 
data necessary to review cost analyses and execute DCAPE responsibilities

•Participates in discussions of discrepancies related to MDAP and MAIS cost 
estimates and comments on deficiencies related to methodology or execution 
of the estimates

•Concurs with choice of cost estimate used to support the APB and in support 
of MDAP and MAIS requirements

•Participates in decisions to request multi-year contract for a MDAP

•States, along with Component cost agencies, confidence level used in 
establishing cost estimates for MDAP & MAIS, and if less than 80%, why

Policy Impact:  Adds requirement for ICE for MDAPs for which the USD(AT&L) is the MDA in advance of 
MS A Certification, Full Rate Production Decision, and in support of indicated certifications and reports. 
An ICE will be required for MAIS programs for which USD(AT&L) is the MDA only if there has been a 
Critical Change
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Dir, DT&E and Dir SE

• Role of Director, Developmental Test & Evaluation (DT&E)
ـ Reviews and approves DT&E plan in the TES and TEMP 

for MDAPs and all programs on the OSD DT&E 
Oversight List

ـ Monitors and reviews DT&E of MDAPs
ـ Has access to all Component records and data necessary to 

carry out duties
• Role of Director, Systems Engineering

ـ Reviews and approves the SEP for MDAPs
ـ Has access to all Component records and data necessary to 

carry out duties
Policy Impact: Dir, DT&E (instead of USD(AT&L) reviews and approves DT portion of 
the TES and TEMP;  Dir, SE (instead of DUSD(A&T)) reviews and approves SEPs for 
all MDAPs.
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Performance Assessment & Root Cause Analysis (PARCA)

Role of the senior official for PARCA:
• Conduct performance assessments for MDAPs periodically or 

when requested by SECDEF, USD(AT&L), Secretary of 
Military Dept, or head of Defense Agency

• Conduct root cause analysis for MDAPs as required by 10 
USC 2433a, or when requested by SECDEF, USD(AT&L), 
Secretary of Military Dept, or head of Defense Agency

• Advise acquisition officials on MDAP performance issues:
ـ Prior to certification under 10 USC 2433a (critical cost growth in 

MDAPs);
ـ Prior to entry into full-rate production; and
ـ Upon consideration of decision to request authorization for multi-year 

procurement contract
Policy Impact: Newly established position to perform required functions 
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• Evaluate the cost, schedule, and performance of the program, 
relative to current metrics, performance requirements, and 
baseline parameters 

• Determine the extent to which the level of program cost, 
schedule, and performance relative to established metrics is 
likely to result in the timely delivery of a level of capability 
to the warfighter that is consistent with the level of resources 
to be expended and to provide superior value to alternative 
approaches that may be available to meet the same 
requirement

Implementation of WSARA
Performance Assessments
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Considers the underlying cause or causes for shortcomings in 
cost, schedule, and performance including the role, if any, of: 

ـ Unrealistic performance expectations; 

ـ Unrealistic baseline estimates for cost and schedule; 

ـ Immature technologies or excessive manufacturing or integration risk; 

ـ Unanticipated design, engineering, manufacturing, or integration 
issues arising during program performance; 

ـ Changes in procurement quantities; 

ـ Inadequate program funding or funding instability; 

ـ Poor performance by government or contractor personnel responsible 
for program management; 

ـ or any other matters.

Implementation of WSARA
Root Cause Analysis
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Assessment of MDAP Technologies

Director of Defense Research and Engineering (DDR&E) shall:

• Independently review, assess, and report on the technological 
maturity of MDAP technologies in support of MS B reviews, 
associated statutory certifications, and at other times 
designated by the USD (AT&L).

• Develop knowledge-based standards against which to 
measure the technological maturity and integration risk of 
critical technologies at key stages in the acquisition process 
for the purposes of conducting the required reviews and 
assessments of MDAPs.

Policy Impact: DDR&E to independently review, assess, and report the 
maturity of MDAP technologies prior to MS B Certification. Also, 
DDR&E will develop standards that will be used to measure and assess 
the maturity of critical technologies and integration risk in MDAPs.
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Preliminary Design Reviews (PDR)

• PDRs before MS B are mandatory for all MDAPs 
ـ Reflected in Technology Development Strategy (TDS) to be approved by 
the MDA at MS A. 

ـ Post-PDR assessments conducted in association with MS B preparations 
and will be considered by the MDA at MS B certification review.

• PDRs before MS B for other than MDAPs will be approved by 
the MDA when consistent with TDS or Acquisition Strategy 
objectives. 

ـ PDR conducted before MS B: a post-PDR assessment will be conducted 
in association with MS B review 

ـ PDR conducted after MS B: the MDA will conduct a post-PDR 
assessment at a time reflected in the approved Acquisition Strategy.
Policy Impact: PDR before MS B is statutory requirement for MDAPs. Post-PDR 
Assessment will be conducted during MS B review, and prior to 2366b certification.
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Program Certifications IAW 10 USC 2366a and 
2366b

•Requirements for MDA program certification at Milestone A 
(10 USC 2366a) and MS B (10 USC 2366b) were amended

•Ongoing MDAPs initiated prior to 22 May 2009 and will not 
have received a MS A certification or MS B certification prior 
to May 22, 2010, must receive a MS A certification NLT May 
22, 2010

•Any MDAP that received a MS B approval prior to January 6, 
2006, and has not yet received a MS C approval, the MDA, not 
later than February 16, 2010, must determine whether or not 
such programs satisfy all of the MS B certification 
requirements, as amended by WSARA. This determination will 
be documented in a “for the record” MS B certification 
memorandumPolicy Impact: The MS A and MS B Certification requirements have changed. 

Required statements for the ADM, and changes to the certification statements are 
highlighted on following charts.
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Following statements must be added to the ADM:
MS A: “I have reviewed the program and have made the certifications 
required by Section 2366a of Title 10, United States Code. At any time prior 
to Milestone B approval, the Program Manager shall notify me immediately 
if the projected cost of the program exceeds the cost estimate for the program 
at the time of Milestone A certification by at least 25 percent or the PM 
determines that the period of time required for the delivery of an initial 
operational capability is likely to exceed the schedule objective provided at 
the time of Milestone A certification by more that 25 percent.”
MS B:  “I have reviewed the program and the business case analysis and have 
made the certifications required, or executed a waiver of the applicability of 
one or more of the components of the certification requirement as authorized 
by Section 2366b of Title 10, United States Code. The Program Manager 
shall notify me immediately of any changes to the program that alter the 
substantive basis for the certification relating to any component of such 
certification, or otherwise cause the program to deviate significantly from the 
material provided to me in support of such certification.”

Implementation of WSARA
Program Certifications IAW 10 USC 2366a and 
2366b
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Critical Cost Growth (1)

DTM contains policy implementing new 10 USC 2433a, Critical Cost 
Growth of MDAPs, that amends 10 USC 2433, Unit Cost Reports, and 
supersedes all previous USD(AT&L) policies addressing actions that 
must be taken following critical cost growth of a MDAP or designated 
subprogram

• PM shall notify the CAE immediately, whenever there is a reasonable cause to 
believe that the current estimate of either the program acquisition unit cost 
(PAUC) or average procurement unit cost (APUC) of a MDAP or designated 
subprogram (in base-year dollars) has increased by 25 percent (or more) over 
the PAUC or APUC objective of the currently approved APB estimate, or 50 
percent (or more) over the PAUC or APUC of the original APB estimate.

• If the CAE determines that there is an increase in the current estimate of the 
PAUC or APUC of at least 25 percent over the PAUC or APUC objective of the 
currently approved APB, or 50 percent over the PAUC or APUC of the original 
APB, the CAE shall inform the USD(AT&L) and the Head of the DoD 
Component.
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Critical Cost Growth (2)

• If the Component Head subsequently determines that there is, in fact, an 
increase in the current estimate of the PAUC or APUC of at least 25 percent over 
the currently approved APB, or 50 percent over the PAUC or APUC of the 
original APB, the Head of the DoD Component shall notify Congress, in 
writing, of the determination of critical cost growth and the increase with respect 
to the program or subprogram concerned. 

• The notification shall be not later than 45 days after the end of the quarter, in the 
case of a quarterly report; or not later than 45 days after the date of the report, in 
the case of an out-of-cycle report based on critical change occurring between 
quarters. In either case, notification shall include the date that the Head of the 
DoD Component made the determination. 

• In addition, the Component Head shall submit an SAR for either the fiscal year 
quarter ending on or after the determination date, or for the fiscal year quarter 
that immediately precedes the fiscal year quarter ending on or after the 
determination date.  This SAR shall contain the additional critical cost growth-
related information.
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Critical Cost Growth (3)

• The USD(AT&L), after consultation with the JROC, shall determine the root 
cause or causes of the critical cost growth in accordance with applicable 
statutory requirements and DoD policies, procedures, and guidance based upon 
the root cause analysis conducted by the senior official for PARCA; and in 
consultation with the DCAPE, shall carry out an assessment of:

a. The projected cost of completing the program if current requirements are 
not modified.
b. The projected cost of completing the program based on reasonable
modification of such requirements.
c. The rough order of magnitude of the costs of any reasonable alternative 
system or capability.
d. The need to reduce funding for other programs due to the growth in cost 
of the program.
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Critical Cost Growth (4)

• After conducting the reassessment, the USD(AT&L) shall terminate the program 
unless the USD(AT&L) submits a written certification to Congress before the 
end of the 60-day period beginning on the day the SAR containing the unit cost 
information is required to be submitted to Congress. The certification must state:

a. The continuation of the program is essential to the national security.

b. There are no alternatives to the program that will provide acceptable 
capability to meet the joint military requirement (as defined in section 
l8l(g)((1) of Title 10, U.S.C) at less cost.

c. The new estimates of the PAUC or APUC have been determined by the 
DCAPE, to be reasonable.

d. The program is a higher priority than programs whose funding must be 
reduced to accommodate the growth in cost of the program.

e. The management structure for the program is adequate to manage and 
control PAUC or APUC.
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Critical Cost Growth (5)

• The written certification shall be accompanied by a report presenting the root cause 
analysis and assessment and basis for each determination made in accordance with 
the five certification criteria listed previously  

• If the USD(AT&L) elects NOT to terminate a MDAP that has experienced critical 
cost growth, the Secretary of Defense shall:

a. Restructure the program in a manner that addresses the root cause or causes of the critical 
cost growth, and ensures that the program has an appropriate management structure as set 
forth in the written certification;

b. Rescind the most recent milestone approval for the program or designated subprograms 
and withdraw any associated certification(s) pursuant to section 2366a or 2366b.

c. Require a new milestone approval for the program or designated subprograms before 
taking any contract action to enter a new contract, exercise an option under an existing 
contract, or otherwise extend the scope of an existing contract under the program, except 
to the extent determined necessary by the MDA, on a non-delegable basis, to ensure that 
the program can be restructured as intended by the Secretary of Defense without 
unnecessarily wasting resources.

d. Include in the report a description of all funding changes made as a result of the growth in 
cost of the program, including reductions made in funding for other programs to 
accommodate such cost growth. (The report specified here is the first SAR for the 
program submitted after the President submits a budget in the calendar year following the 
year in which the program was restructured.)
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Critical Cost Growth (6)

• Additionally, for each MDAP that has exceeded the critical cost thresholds, but has not 
been terminated, the senior official for PARCA shall conduct semi-annual reviews until 
1 year after the date a new milestone approval is received. The senior official for 
PARCA, shall report the results of the semi-annual reviews to the USD(AT&L) and 
summarize the results in the Director's next annual report.

• If a MDAP is terminated after experiencing a critical cost breach, the USD(AT&L) 
shall submit to Congress a written report with the following information:

a. An explanation of the reasons for terminating the program.

b. The alternatives considered to address any problems in the program.

c. The course the Department of Defense plans to pursue to meet any continuing 
joint military requirements otherwise intended to be met by the program.
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Revised MDAP Definition

A MDAP is a Department of Defense acquisition 
program that is not a highly sensitive classified program 
and:

a. that is designated by the USD (AT&L) as an MDAP; 
or

b. that is estimated to require an eventual total 
expenditure for research, development, test, and 
evaluation, including all planned increments*, of more 
than $365M (based on fiscal year 2000 constant dollars) 
or an eventual total expenditure for procurement, 
including all planned increments*, of more than $2.19B 
(based on fiscal year 2000 constant dollars).

Policy Impact: The revised definition may result in a change in MDA

*Change to definition highlighted in blue italics



© 2002-2013 ICEAA.  All rights reserved.

v1.2

• The organizational changes required by WSARA sections 101 and 102 were 
implemented in the following memos:

1.  DEPSECDEF Memorandum for Distribution, subject:  Initial 
Implementation Guidance for the Office of the Director of Cost 
Assessment and Program Evaluation, 9 Jun 2009.  Directed establishment 
of new Presidentially appointed, Senate confirmed position and 
transferred all functions of the Office of the Director of Program Analysis 
and Evaluation to the new office.

2.  USD(AT&L) Memorandum for OUSD(AT&L) Component Heads, 
subject:  Organizational Changes, 23 Jun 2009.  Implemented move of SE 
and DT&E from DUSD(A&T) to DDR&E.

3.  DDR&E Memorandum for Offices of the DDR&E, subject DDR&E 
Reorganization, 21 Aug 2009.  Directed internal realignments for 
DDR&E.

• The role of the COCOM Commanders in identifying joint military 
requirements (section 105) was implemented in the 31 July 2009 version of the 
JCIDS Manual

Other WSARA Changes Not Directed by the DTM 
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Materiel Development Decision (MDD)  

MDA:
• Receives ICD and AoA Study Guidance 
• Determines acquisition phase of entry
• Identifies initial review milestone
• Designates Lead DoD Component
• Approves Acquisition Decision Memorandum(ADM)

Regulatory Requirements

•Initial Capabilities Document (ICD)
•AoA Study Guidance (AoA Plan due immediately following the MDD)

New terms/requirements in bold blue italics
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MDA approves:
• Materiel solution
• Technology Development Strategy (TDS)
• Exit criteria for next phase
• Milestone A Certification (10 USC 2366a)
• Acquisition Decision Memorandum (ADM)

Milestone A 

Statutory & Regulatory Requirements

•Acquisition Decision Memorandum (ADM)
•Analysis of Alternatives (AoA)
•Acquisition Information Assurance Strategy
•Clinger-Cohen Act (CCA) Compliance
•CIO Confirmation of CCA Compliance (for 
MDAPs & MAIS, DoD CIO confirms)

•Consideration of Technology Issues
•Component Cost Estimate (CCE)
•Economic Analysis (MAIS)
•Exit Criteria

•Initial Capabilities Document (ICD)
•Item Unique Identification (IUID) 
Implementation Plan
•Life Cycle Signature Support Plan
•Market Research
•MDA Program Certification
•Program Protection Plan (PPP)
•Systems Engineering Plan (SEP)
•Technology Development Strategy (TDS)
•Test & Evaluation Strategy (TES)

Milestone A 

New terms/requirements in bold blue italics
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MEMORANDUM FOR THE RECORD 
SUBJECT: Milestone A Program Certification 

As required by Section 2366a of Title 10, United States Code, I have consulted 
with the Joint Requirements Oversight Council (JROC) on matters related to program 
requirements and military needs for the (name of program) and certify that:

(1) the program fulfills an approved initial capabilities document; 
(2) the program is being executed by an entity with a relevant core competency as 
identified by the Secretary of Defense; 
(3) an analysis of alternatives has been performed consistent with the study 
guidance developed by the Director of Cost Assessment and Program Evaluation; 
(4) a cost estimate for the program has been submitted, with the concurrence of the 
Director of Cost Assessment and Program Evaluation, and the level of resources 
required to develop and procure the program is consistent with the priority level 
assigned by the JROC; and, 
(5) [include only if the system duplicates a capability already provided by an 
existing system]  the duplication of capability provided by this system is necessary 
and appropriate. 

Implementation of WSARA
Program Certification for MS A (10 USC 2366a)

Changes highlighted in bold blue italics
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CHARACTERISTICS MS B moved “to the right” to allow contractor preliminary design to inform requirements, estimated costs, 
and schedule.

PROCESS 
Technology Development extended through formal Preliminary Design Review (PDR).  Preliminary 
design to facilitate trades before JROC approval.  Competitive environment sustained up to and perhaps 
through MS B.  MDA conducts MS B review as described in current policy.

SUPPORTING 
INFORMATION

PDR Report from PM.
Current statutory and regulatory information

BENEFITS
• Ties program decision to event-based (product-based) technical review
• Most derived requirements surfaced
• Better understanding of cost, schedule, and performance risk when the APB is approved and SAR reporting begins
• Opportunity for MDA to defer (in coordination with requirements authority) unachievable requirements to next increment
• Final requirements informed by detailed design
• Early indicator of manufacturing and production issues
• Logical extension of prototyping and competition policy

PD

MS CMS B
FRP DR

CPD

CDD

O&S

MS A

Materiel Solution 
Analysis PDRMDD

MS B

Technology 
Development

Engineering & ManufacturingSRR

CDD

Preliminary Design Review Precedes MS B

“A Preliminary Design Review (PDR) shall be conducted for the candidate design(s) to 
establish the allocated baseline (hardware, software, human/support systems) and 
underlying architectures and to define a high-confidence design.  All system elements 
(hardware and software) shall be at a level of maturity commensurate with the PDR 
entrance and exit criteria.  A successful PDR will inform requirements trades; improve 
cost estimation; and identify remaining design, integration, and manufacturing risks.  The 
PDR shall be conducted at the system level and include user representatives and 
associated certification authorities. The PDR Report shall be provided to the MDA at 
Milestone B and include recommended requirements trades based upon an assessment 
of cost, schedule, and performance risk.”

Development & Demonstration
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Technology and Manufacturing Readiness

Materiel
Solution
Analysis

Engineering &
Manufacturing
Development

PRODUCTION &
DEPLOYMENT

B CA
OPERATIONS &
SUPPORT

Materiel
Development
Decision

Post CDR
Assessment

FRP
Decision
Review

TECHNOLOGY
DEVELOPMENT

Analytical/
Experimental
Critical
Function/
Characteristic
Proof of
Concept

Component
And/or
Breadboard
Validation
In a
Laboratory
Environment

System
Prototype
Demonstrated
In an
Operational
Environment

Actual
System
Completed
Qualified
Through
Test and 
Demonstration

Actual
System
“Mission
Proven”
Through
Successful
Operations

Capability to Produce
Systems, Subsystems
Or Components in a
Production 
Representative
Environment

Full Rate
Production
Demonstrated.
Lean Production
Practices In Place

Low Rate
Production
Demonstrated.
Capability In
Place for FRP

Pilot Line
Capability
Demonstrated.
Ready for LRIP

Cost Model Updated
To System Level
Unit Cost Reduction
Efforts Underway

Engineering 
Cost Model
Validated

FRP Unit
Cost Goals 
Met

LRIP Cost
Goals Met
Learning Curve
Validated

Section 2366b of Title 10, United States Code, requires certification that: the technology in the program 
has been demonstrated in a relevant environment to enter Milestone B.  [TRL 6]

Technology 
Readiness
Levels

Defense Acquisition 
Guidebook
para. 10.5.2

Manufacturing  
Readiness
Levels

Draft MRA Deskbook
May 2008

IOC FOC

Capability to produce
Technology In Lab 
Environment.
Manufacturing Risks
Identified

Manufacturing
Cost Drivers 

Identified

Manufacturing
Feasibility 
Assessed.
Concepts
defined/
developed

TRLs 1-3

MRL 4 MRL 7 MRL 8 MRL 9 MRL 10MRLs 1-3

TRL 4 TRL 7 TRL 8 TRL 9

Component
And/or
Breadboard
Validation
In a
Relevant
Environment

Cost Model
Constructed

System/
Subsystem
Model or
Prototype
Demonstrated
In a Relevant
Environment

Capability to
Produce System/
Subsystem
Prototypes

Detailed Cost 
Analysis
Complete

Capability to
Produce 
Prototype
Components

MRL 5 MRL 6

TRL 5 TRL 6
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Key Performance Parameters (KPPs)

• Attributes or Characteristics of a System

• Critical or Essential

 To develop an effective military capability

 To significantly contribution to the characteristics of the future joint force

• Must be Testable

 Enable feedback from T&E

• Validated by the JROC for JROC Interest Documents

Key System Attributes (KSAs)

• Attributes Most Critical or Essential

• Not Selected as a KPP

• An Additional Level of Capability Prioritization Below the KPP

• Only Senior Leadership can Change a KSA

 Sponsor 4-star

 Defense agency commander

 Principal Staff Assistant

Key Performance Parameters, Key System 
Attributes
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Required KPPs/KSAs

JCIDS Manual, xx Jun 2009

• Survivability KPP.  Mandatory for manned systems and systems designed to 

enhance personnel survivability in an asymmetric threat environment – KPPs that 

contribute to survivability (speed, maneuverability, detectability, and countermeasures)

• Force Protection KPP. Mandatory for manned systems and systems designed to 

enhance personnel survivability in an asymmetric threat environment – KPPs that 

contribute to protection of personnel (prevent or mitigate hostile actions against 

personnel)

• Material Availability KPP. Mandatory – measure of inventory that is operationally 

ready

– Material Reliability KSA. Mandatory – probability that system will perform without 

failure over a specified interval

– Ownership Cost KSA. Mandatory – unit operations, energy (POL, fuel – fully 

burdened cost, maintenance, sustaining support)

• Net-Ready KPP – required for all IT and NSS used to enter, process, store, display, 

or transmit information.  (except systems that do not communicate with external 

sources)

• KPPs traceable to CCJO – required for systems with a primary mission or other 

attributes that contribute to one or more of the Capstone Concept for Joint Operations 

(CCJO) characteristics of the future joint force. (KPPs for attributes “most essential” to 

the capability)
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Selectively Applied KPPs
JCIDS Manual

• System Training KPP – system training addressed in the AoA and subsequent 

acquisition phases; training requirements and costs are addressed across the 

program life cycle 

• Energy Efficiency KPP – include fuel efficiency considerations for fleet 

purchases and operational plans consistent with mission accomplishments

Sponsor analysis will determine whether to adopt these parameters as KPPs.  If not 
adopted, summary of justification for not adopting must be provided in the CDD.

Chemical, Biological, Radiological, & Nuclear (CBRN) KPPs
JCIDS Manual & DoDI 3150.09

• Nuclear Survivability KPPs – Mandatory (including EMP hardening) for systems 
covered under DoDD S-5210.81, United States Nuclear Weapons Command, Control, 
Safety and Security.

• CBRN Attributes – For CBRN mission-critical systems, CBRN survivability 
performance attribute(s) will be evaluated to determine KPP or KSA designation (may 
be combined w/survivability, force protection or Net-Ready).
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• Aircraft Shall be Capable of Air 
Operations from Carrier…..

• Aircraft Landing Weight NTE 36,000 lbs…
• System Will be Interoperable with Following Associated 

Systems:  USN…, USAF…, USA…

• Empty Gross Weight NTE 15,000 lbs…
• Rate of Descent…17 FPS
• …Tailhook…

• Weight NTE 2,500 lbs…
• Thrust NLT 30,000 lbs at…

Requirements Flowdown
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CDD- APB-SPEC-TEMP

CDD
KPPs
(Threshold/Objective)

KSAs

Requirements
Manager

CJCS/JROC
CJCSI 3170.01G
CJCSI 6212.01E

Service Chief
Service Requirements 
Office/User

FCB/JCB/JROC

Requirements 

HCA/SPE
Contracting
Office

SPEC
Derived
Technical
Requirements

PM/DCMA

Contract 

USD (AT&L)
FAR/DFARS

Contracting
Officer

TEMP
COIs
MOE
MOS

TIPT/TWIPT

Test & Evaluation 

DOT&E
DoDI 5000.02

Service Chief
Operational Test
Command

Operational
Test Director

CAE
Program Executive Officer
Program Office

APB
Cost
Schedule
Performance

OIPT/DAB

USD (AT&L)
DoDI 5000.01
DoDI 5000.02

Program
Manager

Program Mgmt 

Analysis of  Alternatives

APB:  Acquisition Performance Baseline
HCA:  Head of Contracting Agency
SPE: 
OIPT:  Overarching Integrated Product Team 
DAB:  Defense Acquisition Board

CDD: Capabilities Development Document
AOA:  Analysis of Alternatives
KPP:  Key Performance Parameters*
KSA:  Key System Attributes
FCB/JCB: Function /Joint Capability Board

SPEC:  Specification
CAE:  Component Acquisition Executive
DCMA:  Defense Contract Mgmt Agency
D/FARS:  Defense/Federal Acq Regulation 

TEMP:  Test & Evaluation Master Plan
COI:  Critical Operational Issue
MOE:  Measures of Effectiveness
MOS:  Measures of Supportability
MOP:  Measures of Performance
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MDA approves:
• Program Initiation (for most programs)
• Entry into EMD
• Acquisition Strategy 
• Acquisition Program Baseline
• LRIP quantities
• Exit criteria for next phase
• Type of Contract
• Milestone B Certification (10 USC 2366b)
• ADM

Milestone B 

New terms/requirements in bold blue italics
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Requirements

1:  Part of Acquisition Strategy.     2: Program Initiation for Ships.     3:  OSD LFT&E Oversight Programs

•Acquisition Decision Memorandum (ADM)
•Analysis of Alternatives (AoA) (update)
•Acquisition Strategy
•Affordability Assessment
•Acquisition Program Baseline
•Acquisition Information Assurance Strategy
•Alternate Live Fire T&E Plan
•Benefit Analysis & Determination
•Capability Development Document (CDD)
•Clinger-Cohen Act (CCA) Compliance
•CIO Confirmation of CCA Compliance (for MDAPs & 
MAIS, DoD CIO confirms)

•Consideration of Technology Issues (ACAT I & II)
•Competition Analysis
•Component Cost Estimate (CCE) (MAIS)
•Cooperative Opportunities
•Core Logistics Analysis/Source of Repair Analysis
•Cost Analysis Requirements Description (CARD) 
(MDAP & MAIS) 

•Corrosion Prevention Control Plan
•Data Management Strategy (in acquisition strategy)
•Economic Analysis (MAIS)
•Exit Criteria
•Initial Capabilities Document (ICD)
•Independent Cost Estimate (ACAT I) 
•Independent Technology Readiness Assessment 
(TRA) (ACAT ID)

•Information Support Plan (ISP) 
•Industrial Base Capabilities (MDAP)
•Item Unique Identification Impl Plan (SEP annex)
•Live Fire T&E Waiver
•Life Cycle Sustainment Plan (LCSP) 
•Life Cycle Signature Support Plan
•LRIP Quantities (ACAT I & II)
•Manpower Estimate (MDAP)
•Market Research
•MDA Program Certification
•MDA Assessment of compliance with Chemical, 
Biological, Radiological, and Nuclear Survivability 
Requirements (Not in Encl 4)
•Net-Centric Data Strategy (in ISP)
•Operational Test Agency OT&E Report
•Preliminary Design Review Report
•PM’s Developmental Test Report
•Program Protection Plan (PPP)
•Programmatic Environmental Safety & Occupational 
Health Evaluation (PESHE)
•Replaced System Sustainment Plan (MDAP)
•Selected Acquisition Report (SAR) (MDAP)
•Spectrum Supportability Determination
•Systems Engineering Plan (SEP)
•System Threat Assessment Report (STAR)(ACAT I)
•System Threat Assessment (ACAT II)
•Technology Readiness Assessment (TRA)
•Test & Evaluation Master Plan (TEMP)

All programs except where noted  (see encl. 4, DoDI 5000.02)

New terms/requirements in bold blue italics
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Program Certification for MS B (10 USC 2366b)

MEMORANDUM FOR THE RECORD 
SUBJECT: Milestone B Program Certification 

As required by Section 2366b of Title 10, United States Code, 
(1) I have received a business case analysis for the (name of program) and certify on the 
basis of the analysis that: 

(A) the program is affordable when considering the ability of the Department of 
Defense to accomplish the program's mission using alternative systems; 
(B) appropriate trade-offs among cost, schedule, and performance objectives have 
been made to ensure that the program is affordable when considering the per unit cost 
and the total acquisition cost in the context of the total resources available during the 
period covered by the future-years defense program submitted during the fiscal year in 
which the certification is made; 
(C) reasonable cost and schedule estimates have been developed to execute, with the 
concurrence of the Director of Cost Assessment and Program Evaluation, the product 
development and production plan under the program; 
(D) funding is available to execute the product development and production plan under 
the program, through the period covered by the future-years defense program 
submitted during the fiscal year in which the certification is made, consistent with the 
estimates described in paragraph (C) for the program; and 

(2) I have received the results of the preliminary design review and conducted a formal post-
preliminary design review assessment, and certify on the basis of such assessment that the 
program demonstrates a high likelihood of accomplishing its intended mission; and Changes highlighted in bold blue italics
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(3) I further certify that: 
(A) appropriate market research has been conducted prior to technology 
development to reduce duplication of existing technology and products; 
(B) the Depart of Defense has completed an analysis of alternatives with respect 
to the program; 
(C) the Joint Requirements Oversight Council has accomplished its duties with 
respect to the program pursuant to section 181(b) of Title 10, including an 
analysis of the operational requirements for the program;
(D) the technology in the program has been demonstrated in a relevant 
environment, as determined by the Milestone Decision Authority on the basis of 
an independent review and assessment by the Director of Defense Research and 
Engineering; and
(E) the program complies with all relevant policies, regulations, and directives 
of the Department of Defense.

Implementation of WSARA
Program Certification for MS B (10 USC 2366b), continued..

Changes highlighted in bold blue italics



© 2002-2013 ICEAA.  All rights reserved.

v1.2

CHARACTERISTICS Post-CDR Assessment replaces Design Readiness Review.

PROCESS 

Post-CDR Assessment is a formal, Milestone Decision 
Authority (MDA)-conducted decision event. PM describes 
product baseline, completed build-to packages, a summary of 
issues and an assessment of program risk based on the CDR 
report and summarized EVM data. Review considers whether, 
based on the Program Manager’s report, the program is able to 
provide capability consistent with the Acquisition Program 
Baseline approved at Milestone B.  The MDA determines 
whether (1) an adjustment should be made, or (2) the program 
should be permitted to proceed without change.

SUPPORTING 
INFORMATIO

N
System-Level CDR Report

BENEFITS

• Capitalizes on a well-defined, event-based, technical review
• Decisions based on enhanced knowledge of program and associated contract, all 

derived requirements surfaced, design uncertainties resolved, development and 
production costs well defined

• Opportunity for MDA to assess design maturity, e.g., drawings complete
• May provide opportunity to update “current” baseline if consistent with statute (“re-

structure”)
• An opportunity to defer “derived” requirements if inconsistent with cost / schedule 

thresholds

PD

MS CMS B

FRP DR

CPD

CDD

O&S

MS A

PDRMDD P-CDRASRRTechnology 
Development EMDDMateriel Solution 

Analysis

MDA Conducts Post-CDR Assessment

The MDA shall conduct a formal 
program assessment following 
system-level CDR. The system-
level CDR, which shall be 
conducted as soon as practicable 
after program initiation, provides 
an opportunity to assess design 
maturity as evidenced by 
measures such as:  successful 
completion of subsystem CDRs; 
the percentage of hardware and 
software product build-to 
specifications and drawings 

Post-
Critical 
Design 
Review 
Assessme
nt
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82

Configuration Steering Boards

Configuration Steering Boards (CSB).  The Acquisition 
Executive of each DoD Component shall establish a CSB 
with broad executive membership including senior 
representatives from the Office of the USD(AT&L) and the 
Joint Staff.

• The CSB shall meet at least once annually to review all 
requirements changes and any significant technical 
configuration changes for ACAT I and IA programs in 
development that have the potential to result in cost and 
schedule impacts to the program.  Such changes will 
generally be rejected, deferring them to future blocks or 
increments.  Changes shall not be approved unless funds 
are identified and schedule impacts mitigated.

• The PM, in consultation with the PEO, shall, on a 
roughly annual basis, identify and propose a set of 
descoping options, with supporting rationale addressing 
operational implications, to the CSB that reduce program 
cost or moderate requirements.  The CSB shall 
recommend to the MDA (if an ACAT ID or IAM program) 
which of these options should be implemented.  Final 
decisions on de-scoping option implementation shall be 
coordinated with the Joint Staff and military department 
requirements officials.
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Program Support Reviews (PSR). PSRs are a means to inform an MDA and Program Office 
of the status of technical planning and management processes by identifying cost, schedule, 
and performance risk and recommendations to mitigate those risks.  PSRs shall be 
conducted by cross-functional and cross-organizational teams appropriate to the program and 
situation.  PSRs for ACAT ID and IAM programs shall be planned by the Director, Systems 
and Software Engineering to support OIPT program reviews, at other times as directed by the 
USD(AT&L), and in response to requests from PMs. 

Independent Management Reviews [Peer Reviews].  Peer Reviews shall be conducted on all 
Supplies and Services contracts.  The reviews shall be advisory in nature and conducted in a 
manner which preserves the authority, judgment, and discretion of the contracting officer and 
senior officials of the acquiring organization.  Pre-Award reviews shall be conducted on 
Supplies and Services contracts; Post-Award reviews shall be conducted on Services 
contracts. The Director, Defense Procurement, Acquisition Policy, and Strategic Sourcing 
(DPAP), in the Office of the USD(AT&L), shall conduct Peer Reviews for contracts with an 
estimated value of $1 billion or more (including options).  DoD Components shall establish 
procedures for contracts valued at less than $1 billion.

DoD Instruction 5000.02 

Extract 
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MDA Approves:
• Updated Acquisition Strategy and Acquisition Program 

Baseline

• Entry into LRIP for systems that require a LRIP, into 
production or procurement for systems that do not require 
LRIP, or into limited deployment for MAIS programs or 
software intensive systems with no production components

• Exit criteria for LRIP if appropriate

• Acquisition Decision Memorandum

Milestone C 
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Statutory & Regulatory Requirements

•Acquisition Decision Memorandum (ADM)
•Analysis of Alternatives (AoA) (update)
•Acquisition Strategy
•Affordability Assessment
•Acquisition Program Baseline 
•Acquisition Information Assurance Strategy
•Benefit Analysis & Determination
•Capability Production Document (CPD)
•Title 40/Clinger-Cohen Act (CCA) Compliance 
•CIO Confirmation of CCA Compliance (for MDAPs & 
MAIS, DoD CIO confirms)

•Consideration of Technology Issues (ACAT I & II)
•Competition Analysis
•Component Cost Estimate (CCE)
•Cooperative Opportunities 
•Core Logistics Analysis/Source of Repair Analysis 
•Cost Analysis Requirements Description (CARD) 
(MDAP & MAIS) 

•Corrosion Prevention Control Plan
•Data Management Strategy (in acquisition strategy) 
•Exit Criteria
•Initial Capabilities Document (ICD) (if program 
initiation)

•Independent Cost Estimate (ACAT I)

•Independent Technology Readiness Assessment 
(TRA) (ACAT ID)
•Information Support Plan (ISP) 
•Industrial Base Capabilities (MDAP)
•Item Unique Identification Plan (SEP annex) 
•Life Cycle Sustainment Plan (LCSP)
•Life Cycle Signature Support Plan
•Manpower Estimate (MDAP) 
•MDA Program Certification (if program initiation)
•military equipment valuation (in acquisition strategy) 
•Net-Centric Data Strategy (in ISP) 
•Operational Test Agency OT&E Report
•PM’s Developmental Test Report
•Program Protection Plan (PPP)
•Programmatic Environmental Safety & Occupational 
Health Evaluation (PESHE) 
•Selected Acquisition Report (SAR) MDAP (if rebaselined)
•Spectrum Supportability Determination 
•Systems Engineering Plan (SEP)
•System Threat Assessment Report (STAR)(ACAT I) 
•System Threat Assessment (ACAT II)
•Technology Readiness Assessment (TRA) 
•Test & Evaluation Master Plan (TEMP)

All programs except where noted  (see encl. 4, DoDI 5000.02)

New terms/requirements in bold blue italics
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Full Rate Production Decision Review 
(FRPDR) 

MDA Approves:
• Full-rate production 

• Updated Acquisition Strategy

• Updated Acquisition Program Baseline

• Exit criteria, if appropriate

• Provisions for evaluation for post-deployment 
performance

• Acquisition Decision Memorandum (ADM)
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•Acquisition Decision Memorandum (ADM)
•Analysis of Alternatives (AoA) (AIS only)
•Acquisition Strategy
•Acquisition Program Baseline 
•Acquisition Information Assurance Strategy
•Beyond LRIP Report (DOT&E T&E Oversight 
Programs)

•Clinger-Cohen Act (CCA) Compliance 
•Confirmation of CCA Compliance (for MDAPs & 
MAIS, DoD CIO confirms)

•Component Cost Estimate (CCE)
•Cost Analysis Requirements Description (CARD) 
(MDAP & MAIS) 

•Data Management Strategy (part of Acq Strategy)
•Economic Analysis

•Exit Criteria
•IT and NSS Joint Interoperability Test Certification (all 
IT incl NSS)

•IOT&E Completed ACAT I and II (conventional 
weapons systems for use in combat)

•Independent Cost Estimate (ACAT I) (if MDA requests)
•Life Cycle Sustainment Plan (LCSP)
•Live Fire T&E Report (OSD LFT&E Programs)
•Manpower Estimate (MDAP) 
•Military Equipment Valuation (part of Acq Strategy)
•Operational Test Agency OT&E Report
•Post Implementation Review
•Programmatic Environmental Safety & Occupational 
Health Evaluation (PESHE) 

•Test & Evaluation Master Plan (TEMP)

FRPDR  Statutory and Regulatory Requirements
All programs except where noted  (see encl. 3, DoDI 500.02)

For AIS systems, FRPDR is the Full Deployment Decision Review

New terms/requirements in bold blue italics
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Materiel
Solution 
Analysis

Engineering and 
Manufacturing
Development 

Production &
Deployment 

Systems Acquisition

FR5P
Decision
ReviewLRIP/IOT&E

Post-CDR
Assessment

Technology
Development

(Program
Initiation)

Materiel
Development
Decision

Pre-Systems 
Acquisition

Operations & Support

Sustainment

A B C

Warfighter and Sustainment Organization Perspective

Defense Acquisition System Weighted Expenditures

IOC

Technology 
Development

Engineering and 
Manufacturing Development Production & 

Deployment

Systems Acquisition

Operations & 
Support

Sustainment

FRP 
Decision
Review

FOC

Post-CDR
Assessment

Pre-Systems Acquisition

Materiel
Solution
Analysis

Materiel 
Development 
Decision

BA C
Program
Initiation

LRIP/IOT&E

DoDI 5000.02 Perspective

20-35% 65-80%
30+ YEARS

Nominal Life Cycle Cost Distribution
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Level of Milestone Review & Acquisition 
Category

ACAT III

ACAT IC/IAC

ACAT ID

PEO

PM

Component HQ Review

• Makes ACAT III 
Decisions

• Signs ADM  

• Makes ACAT IC,
IAC & II 

Decisions
• Signs ADM  

Issue resolution

Program Level 
IPT’s

Working-Level IPT’s
(WIPT’s)

Overarching IPT’s
(OIPT’s)

IPT’s assist in 
oversight & review

CAE

$378M Life Cycle Cost  or
$126M Total Prog. Cost  or
$32M Prog. Cost 
in any single year 
(FY2000 Constant $)

$365M RDT&E or
$2.19B Procurement
(FY2000 Constant $)

$140M RDT&E  or
$660M Procurement
(FY2000 Constant $)

ACAT IAM

ACAT II

No Fiscal
Criteria

ACAT IV
Navy
USMC   

Component Acquisition
Executive
(Asst Secretary)

Program Executive Officer
(General Officer/SES Civilian)

Program Manager
(Col/LtCol/Civilian Equivalent)

Note:  Some PM report directly to CAE. 

Acquisition Category

DAB-Defense Acquisition Board
ITAB-Information Technology Acquisition 

Board 

Issue resolution

DAE

• Makes 
Decisions
• Signs ADM  

OIPTs

DAB

Under Secretary of Defense 
(Acquisition, Technology, & Logistics)  
Defense Acquisition Executive

ITAB
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Defense Acquisition Board (DAB) Members

Chair - Under Sec of Defense (Acquisition, 

Technology & Logistics) 

• Vice Chairman, Joint Chiefs of Staff

• Under Sec of Defense (Comptroller)

• Assistant Secretary of Defense (NII)

• Director, Operational Test & Evaluation

• Secretary of the Army

• Secretary of the Navy

• Secretary of the Air Force

• Under Sec of Defense (Policy)

• Under Sec of Defense (Personnel & Readiness)
90
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Some Technologies That Changed Warfighting

• Disruptive Technologies Resulting from 

Technology Push, not Requirements Pull:

– Internet

– GPS

– Night vision

– Lasers

– Stealth

– Predator

– Global Hawk

All provided 
dominant 
capability

Night Vision

Advanced Optics and 
Lasers

UAVs

Stealth

GPS

Source:  DDR&E
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IOC

Technology 
Development

Engineering and 
Manufacturing Development Production & 

Deployment
Operations & 
Support

FRP 
Decision
Review

FOC

Post-
CDR A

Materiel
Solution
Analysis

Materiel 
Development 
Decision

BA C
Program
Initiation

ITR ASR

TRA

SRR SFR PDR CDR

TRA

TRR SVR (FCA)/
PRR

Systems Engineering Technical Reviews

PCA ISR

TRA
(Ships)

• Initial Technical Review (ITR)
• Alternative Systems Review (ASR)
• Systems Requirements Review (SRR)
• System Functional Review (SFR)
• Preliminary Design Review (PDR)
• Critical Design Review (CDR)
• Post-PDR Assessment (Post-PDRA)

• Post-CDR Assessment (PCDRA)
• Test Readiness Review (TRR)
• System Verification Review (SVR)
• Functional Configuration Audit (FCA)
• Production Readiness Review (PDR)
• Operational Test Readiness Review (OTRR)
• Physical Configuration Audit (PCA) 

• Technology Readiness 
Assessment (TRA)

• In-Service Review (ISR)

Post
PDR A

PDR

or
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The Systems Engineering Process

Technical ProcessesTechnical
Requirements 
Development

Technical Management
Processes

Technical                 
Planning

Technical 
Requirements 
Management

Configuration             
Management

Technical     
Assessment

Decision         
Analysis

Data            
Management

Risk         
Management

Interface       
Management

Design 
Processes

Realization
Processes

Transition

Design                
Solution

Verification

Validation

Integration
Implementation
(Build / Buy / Reuse)

Logical
Analysis

Did we build the right thing?

Did we build it right?
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Comparison to DoDI 5000.2, May 12, 2003

A B C

Materiel 
Solution 
Analysis

Materiel 
Development 
Decision

PDR CDRPDR

Post-CDR 
AssessmentOr

PDR after B 
w/ Post-PDR
Assessment

Engineering & Manufacturing 
Development

(Program Initiation)

Technology 
Development

Operations & 
Support

FRP 
Decision
Review

Production & Deployment

LRIP/IOT&E

Defense Acquisition Management System, Revised December 8, 2008 

Systems Acquisition SustainmentPre-Systems Acquisition

FRP 
Decision
Review

Design
Readiness 
Review

(Program Initiation)

A B C

System Development & 
Demonstration Production & Deployment Operations & 

Support
Concept 
Refinement

Concept
Decision

PDR CDR

Technology 
Development

LRIP/IOT&E

Defense Acquisition Management System, May 2003 – December 2008 
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Full Rate
Production DR

Joint 
Concepts

MS CMS B

OSD/JCS COCOM FCB

Strategic 
Guidance

Incremental Development

MS A

 Materiel Development Decision precedes entry into any phase of the defense 
acquisition management system

 Entrance criteria met before entering phase
 Evolutionary Acquisition or Single Step to Full Capability

User Needs

ICD TechDev CDD
Engineering & 
Manufacturing 
Development CPD

Production & 
Deployment O&S

Mandatory “Materiel Development Decision”

AoA

MD
D

Materiel
Solution

Analysis

Technology Opportunities & Resources

• JROC recommends that the Milestone Decision Authority (MDA) consider potential materiel solutions
• MDA ensures necessary information is available to support the decision
• Materiel Solution Analysis Phase begins with the MDD—the formal entry point into the acquisition process, 

mandatory for all programs
• At the MDD, the Joint Staff presents the JROC recommendations; the DoD Component presents the ICD and a 

preliminary concept of operations, a description of the needed capability and operational risk, and the basis for 
determining that non-materiel approaches will not sufficiently mitigate the capability gap

• D,PA&E (or DoD Component equivalent) proposes Assessment of Alternatives (AoA) study guidance
• MDA approves the AoA study guidance; determines the acquisition phase of entry; identifies the initial review 

milestone; and designates the lead DoD Component(s)
• Decisions documented in an Acquisition Decision Memorandum (ADM)

Capability  
Based 
Assessment
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Production & 
Deployment

MS C

FRP DR

Operations & 
Support

MS A

Materiel 
Solution AnalysisMDD

MS B

Technology 
Development

Prototyping and Competition

Engineering & Manufacturing 
Development

• The Technology Development Strategy and associated funding shall 
provide for two or more competing teams producing prototypes of 
the system and/or key system elements prior to, or through, 
Milestone B.  Prototype systems or appropriate component-level 
prototyping shall be employed to reduce technical risk, validate 
designs and cost estimates, evaluate manufacturing processes, and 
refine requirements.  . . .



© 2002-2013 ICEAA.  All rights reserved.

v1.2

97

PDR Before Milestone B or
PDR after B and 

Post-PDR Assessment

• Consistent with: 
• Technology Development Phase 

objectives
• Associated prototyping activity, and 
• The MDA approved TDS

• Planning reflected in the TDS
• Establishes the allocated baseline and 

underlying architectures
• Defines a high-confidence design

• Conducted at the system level
• Informs requirements trades; improves cost 

estimation; and identifies remaining design, 
integration, and manufacturing risks.

If a PDR has not been conducted prior to 

Milestone B:

• Plan for a PDR as soon as feasible after 
program initiation

• PDR report to the MDA prior to the Post-
PDR Assessment
• Report reflects requirements trades 

based upon the PM’s assessment of 
cost, schedule, and performance risk

• Formal assessment; results documented 
in an ADM

MS C

FRP DR

CPD

MS A MS B

CDD

Production & 
Deployment

Operations & 
Support

Materiel 
Solution AnalysisMDD

Technology 
Development

Engineering & Manufacturing 
Development

PDR
P-
PDR A

or
PDR

Preliminary Design Review (PDR)

2009 WSARA requires before Milestone B 
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v1.2Re-titled and Refocused Engineering and 

Manufacturing Development Phase 

. . .  develop a system or an increment of capability; complete full system integration; develop an affordable and 
executable manufacturing process; ensure operational supportability; implement human systems integration; design 
for producibility; ensure affordability; protect Critical Program Information; and demonstrate system integration, 
interoperability, safety, and utility.

Integrated System Design
• Define system and system-of-systems 

functionality and interfaces
• Complete hardware and software detailed 

design and reduce system-level risk
• Establish product baseline for all configuration 

items

System Capability and Manufacturing Process Demonstration

Demonstrate the ability to operate in a useful way consistent with 
the approved key performance parameters and that system 
production can be supported by demonstrated manufacturing 
processes

MS C

FRP DR

CPD

MS A MS B

Production & 
Deployment

Operations & 
Support

Materiel 
Solution AnalysisMDD

Technology 
Development

PDR
P-
PDR A

or
PDR

P-
CDR A

Engineering & Manufacturing 
Development

CDD
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MDA Conducts Post-CDR Assessment

Post-Critical 
Design Review 
Assessment

• Assesses design maturity and the maturity of critical manufacturing 
processes

• Considers whether the program provides capability consistent with the 
Acquisition Program Baseline (APB) approved at Milestone B 

• MDA determines whether 
(1) an adjustment should be made, or 
(2) the program should be permitted to proceed without change

• Results documented in an ADM

MS C

FRP DR

CPD

MS A MS B

Production & 
Deployment

Operations & 
Support

Materiel 
Solution AnalysisMDD

Technology 
Development

PDR
P-
PDR A

or
PDR

P-
CDR A

Engineering & Manufacturing 
Development

CDD
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Configuration Steering Boards (CSBs)

The Acquisition Executive of each DoD 
Component shall establish and chair a 
CSB with broad executive membership . . . 

DoDI 5000.02 per Section 814, 
FY ’09 National Defense Authorization Act

• CSBs meet at least annually
• Reviews all requirements changes and 

significant technical configuration 
changes

• Changes generally rejected, 
deferred to future blocks or increments

• If approved, changes require identified 
funding and mitigated schedule impacts

• The Program Manager (PM) (with the 
Program Executive Officer) identifies 
descoping options to reduce program cost 
or moderate requirements

• The CSB recommends which options should 
be implemented

• Final decisions coordinated with the Joint 
Staff and military department 
requirements officials
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DoD IT Acquisition Cycle-Time - 32 MAIS

Initial 
Operational
CapabilityPlanning Phase

91

Analysis of 
Alternatives

Economic
Analysis  

Milestone B

MS C

40

48

5
Test

43

Build Phase

Develop
ment

Cycle-Time Driven by Processes Developed to Counter  
a Cold War Adversary In Industrial Age Society
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DSB IT Acquisition Model 

Continuous Technology/Requirements Development & Maturation

Integrated DT / OT

Milestone Build 
Decision

Prototypes Iteration1      Iteration 2    Iteration “N”

Materiel Design 
Decision

Architectural Development and 
Risk ReductionBusiness Case Analysis and 

Development
Development & Demonstration

Fielding

10
2

RELEASE 1

Prototypes
Iteration 1        Iteration 2    Iteration 3

Development & Demonstration

FieldingRELEASE 2

Decision Point

6 to 18 monthsUp to 2 years
Coordinated DOD stakeholder involvement

ICD

CDD

CDD  Capabilities Development Document

ICD    Initial Capability Document

ICD established by streamlined JCIDS process
CDD and acquisition baseline for “N” releases established at milestone build decision
All releases fully funded at milestone build decision
Release “N+1” restarts entire process

Prototypes
Iteration 1       Iteration 2     Iteration 3

Development & Demonstration
FieldingRELEASE “N”

Adapts an evolutionary approach to IT Acquisition
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Outline

• Context
– Management of the Defense Enterprise

• National Defense Strategy
• Requirements
• JCIDS and DON Acquisition
• Cost-Analysis Support

– Whole of Government Planning
– Evolution of the Acquisition System
– Big “A” Issues & SECDEF View

• WSARA
– Overview
– Intent and Direction
– Key Process Changes

• AoAs
• Use of Competition
• Critical Cost Growth
• PARCA
• PARCA Examples
• Expanded Certifications
• Cost Risk Analysis

103

• Cost-Estimating 
Implications
– Overview
– State-of-the-Art Tools

• Decision-Trees and 
Regression Analysis

• Constellations of 
Analogies

– For AoAs and MS A 
ICEs

– Portfolio Analysis
• CBAs in JCIDS
• MDDs in Acquisition
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Prelude
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“The sheer complexity of the capability requirements, acquisition and 
resource allocation processes used to equip the U.S. military seemingly condemns 
the Defense Department to the perpetual task of acquisition reform. Ideally, 
acquisition is synchronized with requirements generation and resource allocation; 
organizations are aligned with policy; and the entire system responds adaptively to a 
changing security environment.

In reality, the uneven pace of reform between the major processes, the fact 
that policies change faster than organizations, and a changing external landscape all 
generate friction and lead to an acquisition process that is too slow, not responsive 
enough to joint needs, too expensive and too complex. Even if the policies, 
organizations, personnel, and cultures could be perfectly optimized to today’s 
security environment, the reward would likely be a change in the external landscape 
requiring yet another round of reform.

If Sisyphus had a job in the Pentagon, it would be acquisition reform.”

Source: “Beyond Goldwater Nichols,” Center for 
Strategic and International Studies
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Context

• Managing the defense 
enterprise
– “Canonical post-cold war”

• U.S. DoD decision 
support systems
– JCIDS

• Identification and analysis 
of capability requirements

– PPBE
• Strategic planning; 

program and budget 
development

– Acquisition
• Development and 

procurement of weapon 
systems and AISs

C
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“Closing the Loop,” The Hague Center for Strategic Studies; 
presented to the Netherlands MoD on 24 Mar 2009

Political 
authorities 

define 
national 

objectives

Budget 
constraints

Planners translate 
policy objectives 

into more concrete 
parameters (e.g., 
for the U.S.: QDR; 

NSS, NDS, and 
NMS; GEF and 

GDF

Capability-
based force 
development

Strategic 
performance 
assessment

“Closing the Loop,” The Hague Center for Strategic Studies; 
presented to the Netherlands MoD on 24 Mar 2009

Political 
authorities 

define 
national 

objectives

Budget 
constraints

Planners translate 
policy objectives 

into more concrete 
parameters (e.g., 
for the U.S.: QDR; 

NSS, NDS, and 
NMS; GEF and 

GDF

Capability-
based force 
development

Strategic 
performance 
assessment
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DOD Strategic Management

Legend:

- TOR = QDR Terms of Reference

- NPR = Nuclear Posture Review

- NDS = National Defense Strategy

- NMS = National Military Strategy

- GDF = Guidance for Development of the Force

- GEF = Guidance for Employment of the Force
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Requirements

107

• Joint Capabilities Integration 

and Development System

– DOTMLPF

Defense capability (UK): “The enduring ability to generate a desired operational outcome or effect, 
and is relative to the threat, physical environment, and contributions of coalition partners”
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Requirements
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• Tier 1 JCAs:

– Force Application;   Command and Control;  Battlespace  

Awareness; Net-Centric; Building Partnerships; Protection ; 

Logistics; Force Support; Corporate Management and Support

• Lower Tier

3.2 Engagement
3.2.1 Kinetic Means
3.2.1.1 Fixed Target (EK)
3.2.1.1.1 Surface (EKF)
3.2.1.1.1.1 Point (EKFS)
3.2.1.1.1.1.1 Hardened (EKFSP)
3.2.1.1.1.1.2 Soft (EKFSP)
3.2.1.1.1.1.3 Chemical, Biological, Radiological and Nuclear (EKFSP)
3.2.1.1.1.2 Area (EKFS)
3.2.1.1.1.2.1 Hardened (EKFSA)
3.2.1.1.1.2.2 Soft (EKFSA)
3.2.1.1.2 Underground (EKF)
3.2.1.1.2.1 Hardened (EKFU)
3.2.1.1.2.2 Chemical, Biological, Radiological and Nuclear (EKFU)
3.2.1.1.3 Underwater (EKF)
3.2.1.1.3.1 Surf Zone (EKFU)
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JCIDS & DON Acquisition
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Gate 
Chair: 
CNO/CMC

Gate Chair: 
ASN 

(RD&A)
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2
-
5
8
 

PASS 2PASS 1

DON Requirements Acquisition & Sustainment

CBA: Capabilities-Based Assessment PDR: Preliminary Design Review

AoA: Analysis of Alternatives CDR: Critical Design Review

CDD: Capability Development Document SDS: Sysetm Design Specification

ICD: Initial Capabilities Document JROC: Joint Requirements oversight Council
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Cost-Analysis Support
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 Affordability Assessments 
 Program Office Life Cycle Cost Estimates 
 Independent Life-Cycle Cost Estimates 

 Service Cost Positions 

 Analysis of Alternatives 

 Economic Analyses for 

AIS programs 

 System Engineering 
Tradeoff Analysis 

 EVM 
 Source-Selection Support 
 Should-Cost Studies 

A materiel solution is any item (including ships, tanks, self-propelled weapons, aircraft, etc., and related spares, 
repair parts, and support equipment, but excluding real property, installations, and utilities) necessary to equip, 
operate, maintain, and support military activities without distinction as to its application for administrative or 
combat purposes. [Source: JCS]



© 2002-2013 ICEAA.  All rights reserved.

v1.2

111

Whole of Government Planning

Ergst Denkbare Overstroming 

Netherlands: Actual 2008 Analysis
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Evolution of Acquisition

• First acquisition framework in 1971

https://webmail.east.nmci.navy.mil/exchange/donald.clarke/Local Settings/Desktop/Mgmt Sys 1971 to 2008 star wars ver 3 ofc 2007.ppsx
https://webmail.east.nmci.navy.mil/exchange/donald.clarke/Local Settings/Desktop/Mgmt Sys 1971 to 2008 star wars ver 3 ofc 2007.ppsx
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directive and an instruction, a directive and a regulation, a directive an 

instruction and a manual, and a directive an instruction and a regulation, 
with combined page count of as little as eight (1971) to as many as 840 
(1991).  Currently a directive and an instruction with 90 pages total.

Phases of the process have ranged from three (1971 to 1977) to four (1977 

to 1991 & 1996 to 2000), to five (1991 & 2003 to 2008). 

Program initiation has been: SECDEF approval of the MENS (1977 to 1980), 

POM approval (1982 to 1985), and at a milestone:  Milestone 0 (1985 to 

1991), Milestone I (1991 to 2000), and Milestone B (2000 to 2008).

The number of milestones and other decision points requiring a DoD level 
review have been as few as two (1982 - 1985) and as many as seven (2008).

Milestone review requirements have ranged from as few as one document 

(1971) to over 50 requirements (2008). 

The Secretary of Defense was the Milestone Decision Authority for MDAPs 
from 1971 to 1991.  Currently, it is the USD(AT&L).

The first DoD - level requirements document appeared in 1977, the Mission 

Element Need Statement (MENS).  The second in 1991, the Operational 

Requirements Document (ORD). The format and content of both were 
directed by the DoD 5000 until transferred to the Joint Staff in 1996.

Deputy Secretary of Defense Packard signed the first DoD Directive 5000.1 
in 1971.  This 8 page document created the Defense Systems Acquisition 
Review Council (DSARC), and required three major decision points 
(milestones) with one supporting document.  Over the next 37 years this 
“DoD 5000 process” will be revised 14 times...

The 5000 Process

FULL-
SCALE

DEVELOPMENT

Full-Scale
Development
Decision

1971

Program
Initiation

Production
Go-ahead
Decision

CONCEPTUAL
EFFORT

PRODUCTION/ DEPLOYMENT

Major Programs
$50M RDT&E or
$200M Procurement

And the saga continues...,

But, let us return to the beginning
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FULL-
SCALE

DEVELOPMENT

Full-Scale
Development
Decision

1971

Program
Initiation

Production
Go-ahead
Decision

CONCEPTUAL
EFFORT

PRODUCTION/ DEPLOYMENT

Major Programs
$50M RDT&E or
$200M Procurement

VALIDATION
PHASE

(FY1972 dollars

1975

Full-Scale
Engineering  
Development
Decision

FULL-SCALE
ENGINEERING 
DEVELOPMENT

Production &
Deployment
Decision

• DSARC Created
• SECDEF decisions documented in approved Decision Coordinating Paper (DCP)

The 5000 Process
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19751977

Full-Scale
Engineering  
Development
Decision

FULL-SCALE
ENGINEERING 
DEVELOPMENT

VALIDATION
PHASE

Program
Initiation

Major Programs

(FY1972 dollars)

Production &
Deployment
Decision

PRODUCTION/ DEPLOYMENT

The 5000 Process
$75M RDT&E or
$300M Procurement
$75M RDT&E or
$300M Procurement

MENS Approved
By SECDEF
Program
Initiation

0

EXPLORATION
OF ALTERNATIVE
SYSTEM 
CONCEPTS

Phase 0

Approval to
Enter
Demonstration
& Validation

Phase I
I

DEMONSTRATION
& VALIDATION

Approval to
Enter
Full-Scale 
Engineering
Development

FULL-SCALE
ENGINEERING  
DEVELOPMENT

Phase II
II

Approval to
Enter
Production
& Deployment

PRODUCTION &
DEPLOYMENT

Phase III
III

Milestones are numbered
Mission Element Need Statement (MENS) appears as first DoD-level requirements document
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Approval to
Enter
Full-Scale 
Engineering
Development

FULL-SCALE
ENGINEERING  
DEVELOPMENT

Phase II

Approval to
Enter
Demonstration
& Validation

DEMONSTRATION
& VALIDATION

II

Approval to
Enter
Production
& Deployment

PRODUCTION &
DEPLOYMENT

Phase III
III

The 5000 Process
1977

I

MENS Approved
By SECDEF
Program
Initiation

EXPLORATION
OF ALTERNATIVE
SYSTEM 
CONCEPTS

0
Phase 0

CONCEPT
EXPLORATION

Approval to 
Enter
Full-Scale
Development

FULL-SCALE 
DEVELOPMENT

1980 Major Programs

(FY1972 dollars)

$75M RDT&E or
$300M Procurement

Major Programs
$100M RDT&E or
$500M Procurement
(FY1980 dollars)

• SECDEF Decision Memorandum (SDDM) implemented to document milestone decisionsMilestones are numbered
Mission Element Need Statement (MENS) appears as first DoD-level requirements document

Phase I
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Approval of
JMSNS
In PPBS is 
Program
Initiation

Major Programs

(FY1980 dollars)

The 5000 Process
19801982

• Milestone 0 deleted
• May proceed into FSD with delayed MS II – contracts must be written so program can be 

terminated at least cost to government

Approval to
Enter
Full-Scale 
Development

FULL-SCALE
DEVELOPMENT

Phase II

Approval to
Enter
Demonstration
& Validation

DEMONSTRATION
& VALIDATION

Phase I
II

Approval to
Enter
Production
& Deployment

PRODUCTION &
DEPLOYMENT

Phase III
IIII

MENS Approved
By SECDEF
Program
Initiation

CONCEPT
EXPLORATION

0
Phase 0

$100M RDT&E or
$500M Procurement
$200M RDT&E or
$1B Procurement

Concept
Selection

Program 
Go-Ahead 

Production
Decision
(Delegated
To Components)

• SECDEF Decision Memorandum (SDDM) implemented to document milestone decisions



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Major Programs
$200M RDT&E or
$1B Procurement
(FY1980 dollars)

The 5000 Process
19821985

FULL-SCALE
DEVELOPMENT

Phase II

DEMONSTRATION
& VALIDATION

Phase I
II

PRODUCTION &
DEPLOYMENT

Phase III
IIII

CONCEPT
EXPLORATION

Approval of
JMSNS
In PPBS is 
Program
Initiation

Concept
Selection

Program 
Go-Ahead 

Production
Decision
(Delegated
To Components)

0
Phase 0

Production
Decision
(May Be Delegated
To Components)

• Milestone 0 deleted
• May proceed into FSD with delayed MS II – contracts must be written so program can be 

terminated at least cost to government

• Milestone 0 returns
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Logistics
Readiness
& Support
Review

IV

Major 
Upgrade\
Replace
Decision

V

Major Programs
$200M RDT&E or
$1B Procurement
(FY1980 dollars)

The 5000 Process
19851987

Phase IIPhase I
II

Phase III
III

CONCEPT
EXPLORATION

0
Phase 0

Approval of
JMSNS
In PPBS is 
Program
Initiation

DEMONSTRATION
& VALIDATION

I

Concept
Selection

FULL-SCALE
DEVELOPMENT

Program 
Go-Ahead 

PRODUCTION &
DEPLOYMENT

Production
Decision
(May Be Delegated
To Components)

CONCEPT
EXPLORATION/
DEFINITION

Approval to
Enter
Concept
Demonstration/
Validation

CONCEPT
DEMONSTRATION/
VALIDATION

FULL-SCALE 
DEVELOPMENT
& LRIP

Approval to
Enter Full-

Scale
Development
& LRIP

PRODUCTION, FIELDING/
DEPLOYMENT, & 
OPERATIONAL SUPPORT

Approval 
For Full-Rate
Production &
Deployment

• Joint Requirements Management Board (JRMB) renamed JROC
• DSARC renamed JRMB; JRMB renamed DAB
• Competitive Prototyping Strategy required by law and DoDI 5000.2

• Milestone 0 returns
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• Acquisition Decision Memorandum (ADM) signed by USD(Acq) replaces SDDM
• Provision for delayed MS II eliminated
• ACAT structure created
• JROC approved MNS replaces SECDEF approved JMSNS at MS 0
• Operational Requirements Document (ORD) appears in DoDI 5000.2, required at MS II and III

• Joint Requirements Management Board (JRMB) renamed JROC
• DSARC renamed JRMB; JRMB renamed DAB
• Competitive Prototyping Strategy required by law and DoDI 5000.2

Logistics
Readiness
& Support
Review

Major 
Upgrade\
Replace
Decision

IV V

The 5000 Process
1987

II IIII
Phase IIPhase I

0
Phase 0

Approval of
JMSNS
In PPBS is 
Program
Initiation

CONCEPT
EXPLORATION/
DEFINITION

Phase III
PRODUCTION, FIELDING/
DEPLOYMENT, & 
OPERATIONAL SUPPORT

CONCEPT
DEMONSTRATION/
VALIDATION

Approval to
Enter
Concept
Demonstration/
Validation

FULL-SCALE 
DEVELOPMENT
& LRIP

Approval to
Enter Full-

Scale
Development
& LRIP

Approval 
For Full-Rate
Production &
Deployment

1991

Determination
of Mission
Need

Concept
Demonstration
Approval

DEMONSTRATION
&
VALIDATION

Development
Approval

ENGINEERING &
MANUFACTURING
DEVELOPMENT

Production 
Approval

PRODUCTION
&
DEPLOYMENT

OPERATIONS
&
SUPPORT

Phase III Phase IV

Major
Modification
Approval

IV

Approval to
Conduct
Concept
Studies

Major Programs

(FY1980 dollars)

$300M RDT&E or
$1.8B Procurement
$200M RDT&E or
$1B Procurement
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Production 
Approval

Determination
of Mission
Need

Major Programs
$300M RDT&E or
$1.8B Procurement
(FY1990 dollars)

• Acquisition Decision Memorandum (ADM) signed by USD(Acq) replaces SDDM
• Provision for delayed MS II eliminated
• ACAT structure created
• JROC approved MNS replaces SECDEF approved JMSNS at MS 0
• Operational Requirements Document (ORD) appears in DoDI 5000.2, required at MS II and III

Major
Modification
Approval

IV

The 5000 Process
1991

II III0
Phase 0

CONCEPT
EXPLORATION/
DEFINITION

Development
Approval

ENGINEERING &
MANUFACTURING
DEVELOPMENT

I

Concept
Demonstration
Approval

DEMONSTRATION
&
VALIDATION

PRODUCTION
&
DEPLOYMENT

OPERATIONS
&
SUPPORT

Phase III Phase IV

Approval to
Conduct
Concept
Studies

1996

CONCEPT
EXPLORATION

Approval to
Begin a New
Acquisition
Program

PROGRAM
DEFINITION & RISK
REDUCTION

I

Approval to Enter
Engineering & 
Manufacturing
Development

ENGINEERING & 
MANUFACTURING 
DEVELOPMENT

Production or
Fielding/
Deployment
Approval

PRODUCTION, FIELDING/
DEPLOYMENT, & 
OPERATIONAL SUPPORT

Phase III

Demilitarizatio
n
&
Disposal

• Program Initiation moved to Milestone I
• AIS acquisition programs folded into the DoD 5000 process
• Competitive Prototyping requirement eliminated

Phase IIPhase I
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• Program Initiation at MS B
• Commitment to Production at MS C (LRIP)
• Evolutionary Acquisition (EA) becomes preferred approach

• Program Initiation moved to Milestone I
• AIS acquisition programs folded into the DoD 5000 process
• Competitive Prototyping eliminated

Determination
of Mission
Need

Production or
Fielding/
Deployment
Approval

PRODUCTION, FIELDING/
DEPLOYMENT, & 
OPERATIONAL SUPPORT

Demilitarizatio
n
&
Disposal

Phase IIIPhase 0

Approval to
Conduct
Concept
Studies

Approval to
Begin a New
Acquisition
Program

CONCEPT
EXPLORATION

PROGRAM
DEFINITION & RISK
REDUCTION

Phase I
0 I II

Approval to Enter
Engineering & 
Manufacturing
Development

ENGINEERING & 
MANUFACTURING 
DEVELOPMENT

Phase II
III

The 5000 Process
19962000 Major Programs

$300M RDT&E or
$1.8B Procurement
(FY1990 dollars)

Major Programs
$365M RDT&E or
$2.19B Procurement
(FY2000 dollars)

Technology Opportunities &
User Needs

Approval to
Enter Systems
Development &
Demonstration

SYSTEM DEVELOPMENT
& DEMONSTRATION

Interim
Progress
Review

B

Approval to
Enter Concept & 
Technology
Development

CONCEPT & TECHNOLOGY
DEVELOPMENT

A

Decision
Review

Approval to 
Enter LRIP/
Production &
Deployment

PRODUCTION &
DEPLOYMENT

OPERATIONS &
SUPPORT

C

FRP
Decision
Review
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Approval to 
Enter LRIP/
Production &
Deployment

PRODUCTION &
DEPLOYMENT

OPERATIONS &
SUPPORT

C

FRP
Decision
Review

Approval to
Enter Systems
Development &
Demonstration

SYSTEM DEVELOPMENT
& DEMONSTRATION

Interim
Progress
Review

B

Approval to
Enter Concept & 
Technology
Development

CONCEPT & TECHNOLOGY
DEVELOPMENT

Decision
Review

2000

• DEPSECDEF cancels all three DoD 5000 documents
• Interim Guidance documents issued: “Defense Acquisition” for basic policy, and 

“Operation of the Defense Acquisition System” for implementation procedures
• DoD 5000.2-R becomes “Interim Defense Acquisition Guidebook”

The 5000 Process
Major Programs
$365M RDT&E or
$2.19B Procurement
(FY2000 dollars)

Technology Opportunities &
User Needs

2002

Critical
Design
Review

A

• Program Initiation at MS B
• Commitment to Production at MS C (LRIP)
• Evolutionary Acquisition (EA) becomes preferred approach

User Needs &
Technology Opportunities
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2003

Approval to
Enter Systems
Development &
Demonstration

Approval to 
Enter LRIP/
Production &
Deployment

SYSTEM DEVELOPMENT
& DEMONSTRATION

PRODUCTION &
DEPLOYMENT

Approval to
Enter Concept & 
Technology
Development

B CA

Major Programs
$365M RDT&E or
$2.19B Procurement
(FY2000 dollars)

OPERATIONS &
SUPPORT

CONCEPT & TECHNOLOGY
DEVELOPMENT

Decision
Review

FRP
Decision
Review

User Needs &
Technology Opportunities

The 5000 Process
2002

CONCEPT
REFINEMENT

TECHNOLOGY
DEVELOPMENT

Concept
Decision

Approval to
Enter 
Technology
Development

Approval to
Enter 
Concept
Refinement

Critical
Design
Review

Design
Readiness
Review

• Defense Acquisition Guidebook (DAG) comes on-line
• Joint Capabilities Integration and Development System (JCIDS) is born.  MNS and ORD replaced.
• Initial Capabilities Document required prior to Concept Decision
• Capability Development Document required at MS B; Capability Production Document at MS C

• DEPSECDEF cancels all three DoD 5000 documents
• Interim Guidance documents issued: “Defense Acquisition” for basic policy, and 

“Operation of the Defense Acquisition System” for implementation procedures
• DoD 5000.2-R becomes “Interim Defense Acquisition Guidebook”
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Approval to
Enter 
Concept
Refinement

Approval to
Enter 
Acquisition
Process

Approval to
Enter
Systems
Development
& Demonstration

CONCEPT
REFINEMENT

SYSTEM DEVELOPMENT
& DEMONSTRATION

PRODUCTION &
DEPLOYMENT

B CA

Major Programs
$365M RDT&E or
$2.19B Procurement
(FY2000 dollars)

• Materiel Development Decision precedes entry into any phase of the acquisition process
• Competitive Prototyping returns; required during Technology Development Phase
• Preliminary Design Review (PDR) after MS B requires a Post-PDR Assessment by the MDA

OPERATIONS &
SUPPORT

Concept
Decision

Design
Readiness
Review

FRP
Decision
Review

User Needs &
Technology Opportunities

Approval to
Enter 
Technology
Development

TECHNOLOGY
DEVELOPMENT

The 5000 Process
20032008

Materiel
Development
Decision

MATERIEL
SOLUTION
ANAYLSIS

Engineering &
Manufacturing
Development

ENGINEERING & 
MANUFACTURING 
DEVELOPMENT

Post-
CDR A

Post-
PDR A

Approval to 
Enter LRIP/
Production &
Deployment

• Defense Acquisition Guidebook (DAG) comes on-line
• Joint Capabilities Integration and Development System (JCIDS) is born.  MNS and ORD replaced.
• Initial Capabilities Document required prior to Concept Decision
• Capability Development Document required at MS B; Capability Production Document at MS C

Technology Opportunities & Resources

User Needs
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Approval to
Enter
Engineering &
Manufacturing
Development

Approval to Enter
LRIP/Production &
Deployment

MATERIEL
SOLUTION
ANAYLSIS

ENGINEERING & 
MANUFACTURING 
DEVELOPMENT

PRODUCTION &
DEPLOYMENT

B CA

Major Programs
$365M RDT&E or
$2.19B Procurement
(FY2000 dollars)

OPERATIONS &
SUPPORT

Materiel
Development
Decision

FRP
Decision
Review

Approval to
Enter 
Technology
Development

TECHNOLOGY
DEVELOPMENT

The 5000 Process
2008

Approval to
Enter 
Acquisition
Process

Post-
CDR A

Post-
PDR A

• Materiel Development Decision precedes entry into any phase of the acquisition process
• Competitive Prototyping returns; required during Technology Development Phase
• Preliminary Design Review (PDR) after MS B requires a Post-PDR Assessment by the MDA

Technology Opportunities & Resources

User Needs
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Pre-WSARA

• Acquisition framework in 2008
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Sisyphus
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Systemic Big “A” Issues

Big “A” Acquisition
MGEN Bolton, former Army SAE

Programming and Budgeting

Funding instability

Narrow view of resource trade space

Budget phasing and magnitude to

   support planned acquisition

JCIDS

Inadequate trade space

Inadequate view of life-cycle costs

Exquisite requirements

Lack of joint perspective

Cumbersomeness

Small "a" Acquisition

Immature technologies

Inadequate systems engineering

Inadequate requirements flow-down

    and traceability

Inadequate schedule trade space

Lack of time and assets for testing

Synchronization

Limited view of portfolio

Inadequate inter- and intra-

departmental stakeholder

coordination & support
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SECDEF View
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“First, this department must consistently demonstrate the 
commitment and leadership to stop programs that significantly 
exceed their budget or which spend limited tax dollars to buy 
more capability than the nation needs…

Second, we must ensure that requirements are reasonable and 
technology is adequately mature to allow the department to 
successfully execute the programs …

Third, realistically estimate program costs, provide budget 
stability for the programs we initiate, adequately staff the 
government acquisition team, and provide disciplined and 
constant oversight.

We must constantly guard against so-called “requirements 
creep,” validate the maturity of technology at milestones, fund 
programs to independent costs estimates, and demand stricter 
contract terms and conditions.”

Costs/ICEs

Requirements
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WSARA

• Public Law 111-23
– Signed by President on 22 May 

2009
• Passed in Senate 93 – 0; passed in 

House 411 - 0

– Took effect immediately
• Covers MDAP and MAIS programs

• USD(AT&L) Directive-Type 
Memorandum  of Dec 2009
– Implements WSARA in DoD

131
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WSARA Intent

• Attempts to drive some of the risk out of 

acquisition programs

– Prior to MS B

Focus of major changes
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Acquisition Process

133

Develop affordable system 

and manufacturing process

Joint 
Concepts

Capabilities - Based 
Assessment

MS CMS B

OSD/JCS COCOM FCB

Strategic 
Guidance

Incremental Development

MS A

User Needs

Technology
Development CDD

Production & 
Deployment

Operations
& Support

•AoA
•Draft CDD
•Draft TDS,SEP
•Draft _CE,TES

Materiel
Solution

Analysis

Technology Opportunities & Resources

•Critical Technologies

•Preliminary Design

•Prototyping
•Finalize CDD (KPPs)

Systems AcquisitionPre-Systems Acquisition

Assess 
Alternatives

Reduce 
Tech Risks

Engineering & 
Manufacturing 
Development

CPDICD

Sustain

FOC

FRP DRLRIP / IOT&E

PDR:  Preliminary Design Review

CDR: Critical Design Review

FRP: Full Rate Production

IOC: Initial Operational Capability

FOC: Full Operational Capability

ICD: Initial Capabilities Document

CDD: Capabilities Development Document

CPD: Capabilities Production Document

AOA:  Analysis of Alternatives

TDS: Technology Development Strategy

TES:  Test and Evaluation Strategy

SEP:  System Engineering Plan

_CE:  _______Cost Estimate

KPP:  Key Performance Parameters*

•Complete Design

•System Interoperability

•Developmental Test
•Operational Assessment

•Manufacturing Process
•Finalize CPD

•Low Rate Production

•Operational Test

•Full Rate Production

Achieve Operational

Capability
Cost

Effective

Material
Readiness

And 
Sustain

 Configuration Steering Boards

 Program Assist Teams

 Peer Reviews

MDD

Requirements Managers

• Lead Development of ICD, CDD, CPD informed by acquisition and resourcing processes

• Coordinate With PM On Cost, Schedule and Performance Trades During ICD, CDD, CPD

• Participate in PMO IPTs, Technical Reviews, Program Reviews and Decision Reviews –

Answer Questions On Warfighter’s Requirement, CONOPS

• Track Performance of Fielded System to inform Subsequent Increments of Evolutionary 

Acquisition Programs

• Maintain focus on technology maturity and life cycle cost reductionD
E
L
I
B
E
R
A
T
E

E
M
E
R
G
E
N
T

U
R
G
E
N
T

0 – 2
YRS

0+ to 
5 

YRS

CONFLICT
LANE
ONLY

POTENTIAL
CONFLICT

LANE

2-6+
YRS
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Key Process Changes
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Competitive Prototyping

Production & 
Deployment

MS CMS B

FRP DR

CPDCDD
Operations & 

Support

MS A

PDR PCDRATechnology 
Development

Materiel 
Solution 
Analysis

Engineering & 
Manufacturing 
Development

Enhanced Emphasis on:

• Technology Maturity

• Systems Engineering

• Integrated Testing and Test Planning

• Manufacturing and Producibility

• Logistics and Sustainment Planning

Re-structured “EMD” Phase

Effective Contracting via Pre-Award Peer Reviews

Increased Emphasis on Milestone A

• Mandatory for MDAPs with Technology 

Development Programs
• Likely for Most Programs

Preliminary Design Review (PDR) before Milestone 

B to Enhance Understanding of Derived 

Requirements and 
Improve Cost Estimation

When PDR is Conducted after Milestone B an MDA 

Post-PDR Assessment is Required 

PDR
P-PDRA

Materiel Development Decision –

Mandatory Process Entry Point

Post-Critical Design Review Assessment –

A Mandatory Decision Point to Review Progress

Configuration Steering Boards

Established to Stabilize Requirements

ICD

MDD

Competitive Prototyping
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WSARA Direction

• Requirements/Technology
– More COCOM involvement

– Analysis of Alternatives Study Guidance

– Assessment of MDAP Technologies

– Preliminary Design Reviews (PDR)

• Competition
– Acquisition Strategies to Ensure 

Competition

– Competition and Considerations for the 

Operation and Sustainment (O&S) of Major 

Weapon Systems

– Competitive Prototyping

• Organizational
– Developmental Test and Evaluation (DT&E)

– Systems Engineering (SE)

– CAPE

– PARCA

135

• Cost Estimating
– MS A cost estimate tracking/reporting
– Tradeoffs among cost, schedule, and 

performance
– Expansion of milestone certifications
– Reviews of MDAP/MAIS cost estimates
– Reports to Congress of MDAP cost analyses
– Additional EVM elements
– Additional reports on O&S and collection of 

financial information on MDAPs
– Performance assessments and root –cause 

analyses
– Tightened Nunn-McCurdy guidelines

• Other
– Revised MDAP definition
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Analysis of Alternatives

Pre-WSARA

• Weapon-system MDAPs

– Long-standing policy (DODI 

5000.02)

• Director of OSD(PA&E) drafted 

study guidance & conducted 

sufficiency reviews

– No authority to reject AoA

• MDA approved study guidance

– Criticisms

• Limited joint perspective

• Service solution; contracted 

out

• MAISs

– Section 811 of NDAA of 2001 

(Clinger-Cohen)

WSARA

• Director, CAPE, 

responsible for

– “Formulation of study 

guidance” to ensure

• “Full consideration of 

possible trade-offs among 

cost, schedule, and 

performance objectives”

– “Performance of such 

analyses”

• Key considerations:

– Scope of decision space

– Evaluation of each option
136
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Use of Competition

Requirement

• Ensure competition 
– “Or option for”

– Prime and subcontract levels

– Throughout life-cycle

– O&S included

• Identify sources of repair

• Award competitively “to maximum 

extent practical”

• Mechanisms 
– “… where cost effective:”

– Competitive prototyping; dual 

sourcing; unbundling of contracts; 

funding next-generation prototypes; 

modular, open architectures; built-to-

print approaches; purchase of TDPs

Possible Impediments

• Quantities
– Development and production units

– Defense spending likely flat

– Competing low-quantity programs 

could increase costs

• 2nd source start-up costs; two 

learning curves instead of one

• 2nd source costs: TDP, prime and 

government engineering support 

to competitor, learning or qual 

units

• Industrial base
– Prime and vendor

• Financial  health of 

defense companies
– Revenue, profits; return on sales137



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Critical Cost Growth

Guidance
• Post Milestone A – Total 

Acquisition Costs

– 25% or more growth in cost 

or schedule

• Previously no schedule 

metric or Congressional

reporting requirement

• Post Milestone B

– More stringent consequences of 

breach

– Growth in Program Acquisition 

Unit Cost (PAUC) or Average 

Procurement Unit Cost (APUC)

Impact of Critical Breach

• Default is program termination

• To avoid, DOD must:

– Certify that program in national 

security interest

• No better alternative in terms of cost 

and capability

– Perform root-cause analysis

• Restructure program accordingly

– Rescind most recent milestone 

approval and any 2366a or 2366b 

certifications

– Generate new cost estimate

– Require new milestone

– Ensure program management 

structure adequate

– Ensure that program a higher 

priority than programs requiring 

funding offsets
138

Baseline Estimate (APB) "Significant" "Critical"

Current 15% 25%

Original 30% 50%
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PARCA

139

Mission

• Conduct root cause 

analyses:

– As part of the Nunn-McCurdy 

breach certification process

– Or when requested by 

• Secretary of Defense 

• Under Secretary of Defense 

for Acquisition, Technology 

and Logistics 

• Secretary of a Military 

Department 

• Head of a Defense Agency 

• Issue policies, procedures, 

and guidance

Completed Analyses

• Advanced Threat Infrared Countermeasure—

Common Missile Warning System Program 

• Apache Longbow Block III 

• Assembled Chemical Weapons Alternatives 

• DDG-1000 

• Enterprise Resource Planning Systems 

• Excalibur 

• Family of Advanced Beyond Line-of-Sight 

Terminals 

• Global Hawk 

• Joint Strike Fighter 

• Joint Tactical Radio System Ground Mobile 

Radios 

• Remote Minehunting System 

• Wideband Global Satellite 
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Approach

140

Cost, 
schedule and 
performance 
impact

M
a
n
a
g
e
m
e
n
t

Unrealistic cost 
or schedule 
estimates

Unrealistic 
performance 
expectations

Inadequate risk 
assessment

Funding instability 
or inadequacy

Quantity 
change

Unanticipated 
technological or 
manufacturing issues 

Any other 
matters

Quantity ∆ a true root cause when based on “doctrinal or threat change or ‘pure’ 
fiscal constraint” versus escalating unit cost or schedule slippage
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General Results

141

Inception Issues A B C D E F G H I J K L

Unrealistic cost or schedule estimates X X X X X
Immature technology, excessive 

manufacturing, integration risk

Unrealistic performance expectations X

Other X

Execution Issues

Change in procurement quantity X X X

Inadequate funding/funding instability

Unanticipated design, engineering, 

manufacturing or technology issues X

Poor performance X X X X X X

Other

Programs

Source:  “Observations from AT&L/PARCA‘s Root Cause Analyses; Dr. David Nicholls; DODCAS 2012
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Example: DDG-1000

142

• Impact (in 2005 baseyear dollars)

– Total cost growth (quantity-adjusted )

• $17.6B/($31.5B-$14.9B)

= 6%

– Reported in the SAR to Congress

– Unit cost growth (no adjustments)

• $5.88B/$3.15B

= 86%

• SAR Development Estimate

– Milestone B in Nov 2005

– $31.5B (FY2005$; total acquisition cost)

– 10 ships

– PAUC = $3.15B (FY2005$)

• PB11 budget decision

– Cuts 7 ships

• “…. perception of an emerging 

ballistic missile threat” [ RAND]

• DDG-51 preferred platform

• Current Estimate

– 31 Dec 2009 SAR

– $17.6B (FY2005$; total acquisition cost)

– PAUC = $5.88B (FY2005$)
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Example: DDG-1000
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• Cost breach

– DoD notifies Congress of 

critical breach (1 Feb 2010)

• “… mathematical 

consequence of the 

program’s truncation to 

three ships”

– R&D’s share of PAUC 

increased to ~ $3B

• Consequence

– Recertification

• Change in radar

• IOC in FY16 versus FY15

• Revision to T&E 

requirement

• Funding to CAPE estimate

– FY11 to 15; use of Navy 

estimate thereafter

Program Phase Total Unit (10) Total Unit (3)

Development (RDT&E) $8,313 $831 8,942 $2,981

Production (SCN) $23,235 $2,323 8,706 $2,902

Total Acquisition $31,548 $3,155 17,648 $5,883

Baseline Cost

Estimated

Cost in 2009 SAR

Estimated

In Millions of FY2005 Dollars

10 to 3 ships

• Originally dual-band
– Raytheon’s X-band SPY-3 

multifunction radar (MFR)

– Lockheed’s S-band SPY-4 Volume 

Search Radar (VSR)

• Change [USD(AT&L) letter to Congress]

– Elimination of VSR

• Net savings of $300M for 3 ships

– Upgraded MFR

• Software development; cost < 

VSR
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Example: DDG-1000

144

Root Causes (RAND, 2009)

• Cut in quantity

– “Nearly 80” percentage points

• Out of 86

– PARCA concurred

• Quality of NAVSEA estimate

• “Highly optimistic” [conjecture]

• Difficult to assess

– Program content not 

constant

– Program on-going

– “Lower than … CAIG” [true]

• Technologies

– “Immature” and “risky”

• Funding instability

NAVSEA ∆ = 1%; CAIG ∆ = 15% 

Provenance of Estimate

MS B Cost Estimate for 10

for Program Acquisition Ships

NAVSEA-017 $32,800

OSD CAIG $39,100

31 Dec 2010 SAR * $33,100

* Quantity-adjusted

RAND: “It is important to note that the DDG-1000 
[program] has been well managed by a small, 
dedicated government team with continuity.”
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Expanded MS A Certification

145

MEMORANDUM FOR THE RECORD 

SUBJECT: Milestone A Program Certification 

As required by Section 2366a of Title 10, United States Code, I have consulted with the 
Joint Requirements Oversight Council (JROC) on matters related to program requirements and 

military needs for the (name of program) and certify that:

(1) the program fulfills an approved initial capabilities document; 

(2) the program is being executed by an entity with a relevant core competency as 

identified by the Secretary of Defense; 

(3) an analysis of alternatives has been performed consistent with the study 
guidance developed by the Director of Cost Assessment and Program Evaluation; 

(4) a cost estimate for the program has been submitted, with the concurrence of the 

Director of Cost Assessment and Program Evaluation, and the level of resources 

required to develop and procure the program is consistent with the priority level assigned 
by the JROC; and,

(5) [include only if the system duplicates a capability already provided by an existing 

system]  the duplication of capability provided by this system is necessary and appropriate. 

WSARA Changes 
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Expanded MS B Certification

146

Milestone B – 2366b – 10 Criteria
Affordable considering alternative systems

Affordable unit cost and total cost in context of total DoD resources

Reasonable cost and schedule estimates have been developed

Funding consistent with cost estimate is available in FYDP

Demonstrates high likelihood of success from PDR assessment

Appropriate market research conducted prior to technology development

DoD has completed an AoA

JROC has accomplished duties, including analysis of operational requirements

Technology has been demonstrated in a relevant environment

Complies with all relevant DoD policies, regulations and directives



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Cost Risk Analysis

• Initial WSARA/DTM 

Guidance

– “The DCAPE and the 

Secretary of the Military 

Department … state the 

confidence level used in 

establishing the cost 

estimate for MDAP and 

MAIS programs, the 

rationale for selecting the 

confidence level, and, if the 

confidence level is less than 

80 percent, the justification 

for selecting the lower 

confidence level.”
147

• Interpretation

– Intention: state cum 

percentile on an S-curve 

associated with the point 

estimate; justify use of a 

value less than the 80th

percentile

– Problems:

• Zero percent confidence 

that the point estimate is 

correct

• CAPE doesn’t generate an 

S-curve (nor did CAIG)

• Service perspective: S-

curve is the cost estimateConfidence level for S-curve: Percent of time that a confidence interval for the 
S-curve covers the true, unknown S-curve
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Cost Risk Analysis

148

• S-curve confidence 

interval

– Assumes point 

estimate correct

– Uncertainty focuses 

on the CV

• Revised language

– “… state the 

confidence level 

used in establishing 

the cost estimate …”
• SECNAVINST 5000.2E

0%

20%

40%

60%

80%

100%
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ili
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Estimated Acquisition Cost in Billions of Then-Year Euros

Estimated Acquisition Cost of NATO AGS

Baseline CV of 51%
with 95% Confidence Interval

Mean Median 

95% confidence interval
“Confidence Bounds for Normal and Lognormal Distribution 
Coefficients of Variation,” Dr. Steve Verrill, 2003, Research 
Paper 609, USDA Forest Products Laboratory, Madison, 
Wisconsin. 
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Life-Cycle Perspective
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Materiel
Solution 

Analysis

Engineering and 
Manufacturing

Development 

Production &
Deployment 

Systems Acquisition

FR5P
Decision
ReviewLRIP/IOT&E

Post-CDR

Assessment

Technology
Development

(Program
Initiation)

Materiel

Development
Decision

Pre-Systems 
Acquisition

Operations & Support

Sustainment

A B C

Warfighter and Sustainment Organization Perspective

IOC

Technology 

Development

Engineering and 

Manufacturing Development
Production & 

Deployment

Systems Acquisition

Operations & 

Support

Sustainment

FRP 
Decision
Review

FOC

Post-CDR
Assessment

Pre-Systems Acquisition

Materiel
Solution
Analysis

Materiel 
Development 

Decision

BA C
Program
Initiation

LRIP/IOT&E

DoDI 5000.02 Perspective

20-35% 65-80%
30+ YEARS

Nominal Life Cycle Cost Distribution
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Cost-Estimating Impact: MS A
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Requirements

• MDAP at MS A

– ICE (WSARA)

• “Director, CAPE ... conduct[s] 

independent cost estimates ... in 

advance of any [2366a] certification”

– Service Cost Position (SECDEF policy)

• WSARA empowers CAPE to set cost-

estimation policy “by the authority of the 

Secretary of Defense”

– “signed and documented Component-

level cost position,” or an SCP, required 

for MDAPs

• MS A certification

– Notification of cost or schedule growth 

of at least 25%
• PM  MDA  USD(AT&L)  Congress

Issues

• Life-cycle cost estimates 

required years before:

– Technology development

• Use of prototypes & 

application of systems 

engineering not until post-

MS A

– Preliminary design

– Detailed definition of scope

• CDD not until MS B

– System requirements

• Significant unknowns

– Risk & uncertainty higher
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Trade-Off Studies
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Source: Dr. Paul Garvey, in forthcoming article with Mr. Richard Lee, Mr. 
Peter Braxton, and Dr. Brian Flynn, “Enhanced Scenario-based Method For 
Cost Risk Analysis: Theory, Application, And Implementation”

Requirements
• Tradeoffs required by 

USD(AT&L) and by 
JCIDS
– Cost, capability, 

schedule, risk

– Operational 
requirements

• Outcomes, time, 
distance, effect, 
obstacles to overcome, 
supportability

– Request from the Vice 
Chairman

• 80% solution; “knee in 
the curve”

– Trade space
• Objective minus 

threshold values
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Conflict or Compatibility?
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C
os

t C
on

sc
io

us
ne

ss

Weapon 
Systems 

Acquisition 
Reform Act 

of 2009 
(WSARA)

• Full funding
• Documentation
• MS-A 

estimates
• 2366 

Certifications
• MDAP issue 

team

DoD
Efficiency 
Agenda

• Incentivize 
productivity

• Competition
• Improve 

acquisition
• Reduce 

bureaucracy

“Air Force Cost Analysis in 2011,” Mr. Rich Hartley, Deputy Assistant Secretary of 

the Air Force (Cost and Economics), Aviation CIPT, Dayton, OH, 14 Sep 2011.
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Cost Estimates Early-On
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• “Good Practice”

– One or two-dimensional models

– Useful but not optimal

• “Better Practice”

– Decision-Tree Analysis

– Combines decision trees and 

regression analysis to learn 

complex relationships

– 30 Landing Platform Dock 

vessels

• E.g., Sir and Bay Classes 

from the U.K.; Mistral Class 

from France

– 136 characteristics analyzed 

simultaneously

• Not ignoring 135 pieces of 

valuable information!
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Source: “An Application of Data Mining Algorithms
for Shipbuilding Cost Estimation,” Dr. Bohdan Kaluzny, et al.
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• CONSTRUCTION
 Dates laid down; launched; 

commissioned
 SHIPYARD

 Name, city, country
• DIMENSIONS

 Length, beam, draught
 Displacement

 Light, full load
• PERFORMANCE

 Speed, range, endurance
• CREW

 Officers, enlisted
• PROPULSION

 Type: steam turbine, diesel, electric, 
CODLAG, etc)

 Propellers
 Shaft power
 Propeller type

 Propulsion pods
 Total power

 Bow thrusters
 Total power

• ELECTRICAL POWER GENERATION
 Generators

 Total power generation capacity
 Generator technology

• LIFT CAPACITY
 Vehicle fuel
 Aviation fuel
 Fresh water
 Bulk cargo space
 Vehicle space
 Well deck

 Length
 Width
 Capacity

• FLIGHT DECK
• ARMAMENT
• COUNTERMEASURES
• RADARS
• SONARS
• COMBAT DATA SYSTEMS
• WEAPONS CONTROL SYSTEMS
• TACAN/IFF

Source/POC: Dr. Bohdan KALUZNY; Canada

Details 
not 

shown
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Potential Uses

• CBAs

– ROM estimate of capability 

for a material solution

• AoAs

– “Tradeoffs between cost, 

schedule, and 

performance …”

• MS A ICEs, Cost 

Assessments, and SCPs

– Basis of estimate or sanity 

check

• MS B

– Sanity check 155
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Current Practice

• New system = f(historical 

system)

– Differences evaluated

– Complexity factors  

employed

• Choice of analogy 

somewhat subjective

– E.g., DD(X) design 

manhours

• DDG-51 analogy, or

• Surface combatants sans
DDG-51

Alternative

• Hierarchical cluster 

analysis

• Dijk = statistical distance 

between ship i and j with 

respect to attribute k

– E.g., Rotterdam Ships

• 16 macro attributes out of 

123 individual 

performance and technical 

characteristics account for 

95% of variation in cost

• 59 individual ships

156

Source: “An Application of Data Mining Algorithms
for Shipbuilding Cost Estimation,” Dr. Bohdan Kaluzny, et al.
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157

Each macro attribute is a linear combination of original attributes
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Provenance of Capability Portfolio Analysis

Tier 1 JCAs

1. Force Application

2. Battlespace Awareness

3. Command & Control

4. Net-Centric

5. Force Support

6. Protection

7. Building Partnerships

8. Logistics

9. Corporate Management & 

Support
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Feb
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• 2006 QDR: “… re-orient processes around joint capability portfolios”

• DEPSECDEF, 2006: “improve interoperability, facilitate strategic choice, minimize 

capability gaps and redundancies, and maximize capability effectiveness”
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• Essential dimensions

– Life-cycle costs, defense 

capabilities, risk

– Tied to JCAs

• Example from DON pilot 

effort in mine warfare

– 16 out of 46 systems in the 

portfolio with same mission

• Potential to inform:

– CBAs, MDDs, AoAs

• J8 and USSOCOM 

current players
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• Bob Hunt
• Email: BHunt@Galorath.com

• Phone: 703.201.0651
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