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FOREWORD

A mgor objective of the Army's Cost and Economic Analyss Program is
to improve the judification and documentation used to effectively dlocate and
manage Army resources. To dtain this objective, we must develop more accurate
cosd and economic andyses of Army programs, materid systems, inddlations,
fadility acquidtions, automated information systems, forces, and activities  This
manuad provides basc frameworks for methodologies and procedures to
implement policies for better cost andyses. The specific god of this manud is to
help the cost analyst serve the customer.

This manud is the result of the combined efforts of the Headquarters
Department of the Army, the Mgor Commands, and Program Executive Officers.
The format is desgned to facilitate updaing and expanding the manud, as
necessty. Therefore, this publication should be considered a "living document”
which will serve as a vehicle to disseminate current cost and economic andyss
guidance.  This is a continuing effort; additiond or revised maerid will be
forwarded asit is completed.

| believe you will find this edition of the Cost Analyss Manual a
vduable and useful ad in underdanding and paticipating in the cost and
economic andlyss process  Your idess and suggestions for improving this
manud ae dways wdcome. Comments and suggested improvements may be
provided to Director, U.S. Army Cost and Economic Andyss Center, ATTN:
SFFM-CA-CP, 1421 Jefferson Davis Highway, Suite 9002, Arlington, VA
22202-3259, phone (703) 601-4185 or DSN 329-4185.

Robert W. Young
Deputy for Cost Andlysis
OASA(FM&C)
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CHAPTER 1-INTRODUCTION

CHAPTER 1 - INTRODUCTION

1-1. Purpose

a. This manua provides basic methodologies and procedures for implementing cost analysis
policies. It is one part of the essentiad set of instructions for analysts working in the cost and economic
analysis area.  Another part, Army Regulation (AR) 11-18, The Cost and Economic Anaysis Program,
specifies the policies and responsihilities for cost and economic analysis throughout the Army. The last
part, Department of the Army Economic Anadysis Manua, provides the methodologies and procedures
for implementing economic analysis policies.

b. The specific goa of this manual is to help the cost analyst serve the customer. This is done
by providing reference material on cost analysis processes, methods, techniques, structures, and
definitions. It covers special analyses, review procedures, and selected common cost analysis topics. In
addition, this manual provides a dructure for materiel systems composed of system-specific,
appropriation-discrete, and time-sensitive cost elements. Lastly, it presents accepted documentation
standards.

c. Thismanua supersedes the Department of the Army Cost Analysis Manua dated July 1997.

d. Department of Defense Directive (DoDD) 5000.1 and Department of Defense (DoD)
Regulation 5000.2-R describe the current defense acquisition process. They are the basis for the
frameworks in this manud. Included in this manua is a framework for the development, documentation,
and presentation of materiel systems life cycle cost estimates. Specificaly addressed are the
requirements for a program office estimate (POE), Independent Cost Estimate (ICEs), component cost
anaysis (CCA), cost analysis brief (CAB), and other cost analysis documents. Also, the manual provides
aframework for the development, documentation, and presentation of force cost estimates.

e. This manua contains useful information for those who help in providing data for cost
analysis purposes. It aso helps those who use the results of cost anaysis.

1-2. References
Appendix A lists the required and related publications with web sites.
1-3. Explanation of abbreviations and terms
The glossary explains the abbreviations and special terms used in this manual.

1-4.  Introduction to cost analysis
a. Cost andyssis
(1) The act of developing, analyzing, and documenting cost estimates using anaytica
approaches and techniques.

(2) The process of anadyzing and estimating incremental and total resources required to
support past, present, and future forces, units, systems, functions, and equipment. It is an integra step in
the selection between alternatives by the decision maker.

(3 A management tool used to help decision makers evaluate resource requirements at key
management milestones and decision points in the acquisition process.
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CHAPTER 1-INTRODUCTION

b. Cogt analysis is used to produce cost estimates for materid systems, automated information
systems, force units, training, and other Army programs and projects.

c. Each cost anadlysis should contain:

() A clear definition of what is being costed.

(2 The specification of dl assumptions, ground rules, and constraints, assumed or
imposed, underlying the analysis. They must each be explained with adequate rationale.

(3) An edtimate of al expected costs, directly or indirectly associated with the project over
itslife, including disposal. The cost estimate must include the identification of al data sources used.

(4 Risk and uncertainty analyses identifying any circumstances which could affect a
course of action.

(5 Key limitations in terms of eements that were excluded.

d. The documentation supporting the cost anadysis should describe the methodology used in
developing these estimates. It also should identify &l the data sources and include the computations used
to estimate the costs. The documentation should be in sufficient detail to permit reviewers to follow the
logic from assumptions to conclusion and to update the estimate at a later time. Chapter 4 presents
documentation formats and a set of presentation matrices for materiel systems.

1-5.  Cost analysisrequirements, uses, and limitations

a. Cogt analysisis a critical eement in the Army acquisition process. It supports management
decisions by quantifying the resource impact of aternative options. A qudity analysis includes different
acquisition strategies, hardware designs, software designs, personnel requirements, and operating and
support concepts.

b. As a program matures and more information becomes available, the cost estimate grows in
complexity and detail. One test of the utility of cost andlysis is its ability to respond quickly to program
turbulence.  Army planners must have reiable and readily available information about the cost
consequences of program changes, extensions, or cancellations. Cost analysts must develop models to
support these quick turnaround analyses.

c. Cost andysis plays a key role in budgeting the Army's operating tempo (OPTEMPO) related
training costs. The Army's implementation of the DoD Visbility and Management of Operating and
Support Costs (VAMOSC) program is the Operating and Support Management Information System
(OSMIS) and the Army Military-Civilian Cost System (AMCQOS). The U.S. Army Cost and Economic
Anaysis Center (USACEAC) manage the OSMIS program including developing and reporting reparable
and consumable OPTEMPO costs for selected tactical systems by magjor command (MACOM). The
development of the training mission budgets requires reliable OPTEMPO cost factors. AMCOS is a
database, which provides personnd cost factors for estimating acquisition, ingtalation operations and
force/unit requirements.

d. Cost andysis has an on-going role in the management of base operations. Cost anaysis
assgs ingalations, MACOMs and HQDA in determining base support requirements, developing
budgets, conducting cost benefit anadlyss, and performing special studies. At the HQDA levd,
USACEAC develops cost factors in support of the Army Chief of Staff for Instalation Management
(ACSIM) for both the Ingtalation Status Report (ISR) and the Army Installation Management -
Headquarters Information (AIM-HI) model. Other ACSIM efforts supported by cost analysis include A-
76 studies, Service Based Costing, and Standard Service Cogting.
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CHAPTER 1-INTRODUCTION

With the establishment of the cost/outcome oriented Government Performance Results Act
(GPRA), cost analysis has taken on a larger role in to support management of base operations. The
managerial costing focus, to meet GPRA mandates, requires cost andysis in the measuring and
management of cost and results. Cost analysis will be needed to develop methodologies, conduct studies
and analyze data of the products and services provided through base operations. The prerequisite to cost
management is cost measurement.  There are numerous methods of measuring costs, al of which will
require cost analysis skills now and in the future. Examples of cost measurement include, full cost, job-
order cost, service based cost, activity based cost, standard cost, product cost, and responsibility cost to
name a few. Though there are many examples of cost measurement each demands cost analysis support
to make information meaningful to Army management. USACEAC will prepare a managerial costing
manual in the future on Activity Based Costing, Service Based Costing and Standard Service Costing.

e. Other uses of cost andlysisin the Army are to:

(1) Support decisions on program viability, structure, and resource requirements.
(2) Evduate the cost implications of aternative materiel system designs.

(3 Provide credible and auditable cost estimates in support of milestone reviews during
the acquisition process.

(4) Assess the cost implications of new technology, new equipment, new force structures,
or new operating or maintenance concepts.

(5) Support the Planning, Programming, Budgeting, and Execution System (PPBES)
process. This includes formulatiing and documenting Army Cost Positions (ACPs) on programs within
the Program Objective Memorandum (POM) and the Budget Estimate Submission (BES) processes.

(6) Determine the funds required for a given level of training or operational activity such
as miles driven per year.

e. Cogt andysis applies scientific and statistical methods to evauate the likely cost of a specific
item in a defined scenario. In the rea world, there are multiple uncertainties about the item's cost. Some
"interna" uncertainties influencing cost are inadequate item definition, poor contract statement of work,
optimistic proposed solutions, inexperienced management, and success-oriented scheduling.  Some
"external" uncertainties include funding turbulence, contractor's underestimating of complexity,
contractor's changing business base, and excessive (or insufficient) Government oversight. In spite of
uncertainty, the process of cost analysis is the most rigorous approach available to evauate the costs of
aternatives for the decision maker.

f. Cost analysis does have limitations. Anaysts develop cost estimating methodologies with an
imperfect understanding of the technical merits and limitations of the item. The applicability of historic
data is always subject to interpretation. Because of future uncertainties, there are limitations in
determining the degree to which redlity varies from the plan. Redigtically, the cost anaysis process
cannot:

(1) Beapplied with cookbook precision, but must be tailored to the problem.
(2) Produce results that are better than input data.

(3) Predict political impacts.

(4) Subdtitute for sound judgment, management, or control.

(5 Makethefind decisions.

0. Despite these limitations, cost analysis is a powerful tool. Rigorous and systematic analysis
leads to a better understanding of the problem. It improves management insight into resources alocation
problems. Because the future is uncertain our best estimate will differ from redlity.
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CHAPTER 1-INTRODUCTION

1-6. Economic Analysis

The Economic Analysis (EA) manual provides guidance to anaysts who prepare or review EA's
in support of the decison making process. The manual provides a basic framework for implementing the
policies of EA concepts, methods and procedures, and applies to al Army proponents preparing EA's.
The manua describes the EA process, provides information on identifying and quantifying program
benefits, identifies methods of comparing aternatives, and gives examples of quantitative tchniques.
Information for handing sensitivity, risk and uncertainty is also provided.

1-7. Cost analysistraining

Continuing education in cost analysis is crucid to the critica mission of providing Army decision
makers with quality, timely cost andyss. DoD agencies provide severa excellent training programs.
Appendix C presents a partial list of current training courses.

1-8. Internal control

The U.S. Army Cost Review Board (CRB) process (see paragraph 4-4c) is an evaluation method
for internal control (AR 11-2, Management Control). The CRB process provides an independent review
of the cost of ACAT | and special interest ACAT Il programs, safeguards assets, checks the accuracy and
reliability of cost data, promotes efficiency within the discipline of cost analysis, and encourages
adherence to prescribed cost analysis manageria policies.

1-9. Cost analysis advice/aid

As the proponent for the Army’s cost analysis program, CEAC is available to provide advice/aid.
Questions may be addressed to Director, U.S. Army Cost and Economic Analysis Center, ATTN: SFFM-
CA-ZA, 1421 Jefferson Davis Highway, Suite 9000, Arlington, VA 22202-3259, phone (703) 601-4200
or DSN 329-4200.  Additiond information is avalable on the ASA(FM&C) home page
(www.asafm.army.mil).
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CHAPTER 2—-INTERRELATIONSHIPS
CHAPTER 2 — INTERRELATIONSHIPS

2-1. Introduction

This chapter provides an overview of the cost analysis interrelationships with three processes.
They are the defense acquisition process, the DoD Planning, Programming and Budgeting System (PPBS)
process, and the contract process. The Army’s process (Planning, Programming, Budgeting and
Execution System (PPBES)) adds emphasis to efficient management execution of the allotted resources.

2-2.  Interrelationship with the defense acquisition process

a. Introduction

(1) Cost andysis is an integrd part of the acquisition process. This section provides an
introduction to the defense acquisition process and identifies the cost analysis that it uses.

(20 DoDD 5000.1, The Defense Acquisition System, states policies and principles for al
DoD acquisition programs and identifies the Department's key acquisition officials and forums. DoD
5000.2-R, Mandatory Procedures for Magor Defense Acquisition Programs (MDAPs) and Magor
Automated Information System (MAIS) Acquisition Programs, establishes a general model for managing
MDAPs and MAIS acquisition programs. The principal thrust of DoDD 5000.1 and DoD 5000.2-R is a
disciplined yet flexible management approach for acquiring quality products that satisfy the operationa
user's needs and effectively trandates operational needs into stable, affordable acquisition programs. The
Army implements the DoDD 5000.1 and DoD 5000.2-R in AR 70-1, Army Acquisition Policy.

b. Document summaries
Key elements impacting Army cost analysis are summarized below.
(1) DoDD 5000.1

(@ Applies to the management of mgor and non-mgor programs and to highly
sengtive classified programs. The Army cannot supplement DoDD 5000.1 without Office of the

Secretary of Defense (OSD) approva and must keep implementing directives to a minimum.

(b) Presents the policies and principles that govern the operation of the defense
acquisition system. These policies and principles are divided into three major categories: (1) Trandating
Operationa Needs into Stable, Affordable Programs, (2) Acquiring Quality Products, and (3)
Organizing for Efficiency and Effectiveness.

(2 DoD 5000.2-R

(@) Esablishes a smplified and flexible management framework for trandating
mission needs into stable, affordable, and well managed MDAPs and MAIS Acquisition Programs,

(b)  Sets forth mandatory procedures for MDAPs and MAISs and, specifically where
stated, for other than MDAPs or MAISs,

(c) Servesasageneral model for other than MDAPs or MAISsS,

(d Consstent with satutory requirements, authorizes Milestone Decison
Authorities (MDAS) to tailor the procedures as they see fit;

(e) Implements the guidelines in DoD Directive 5000.1 and OMB Circular A-109
current statutes;
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(f)  Authority to change this Regulation has been delegated to the Under Secretary of
Defense for Acquisition and Technology (USD(A&T)); Director, Operational Test & Evaluation; and
Assistant Secretary of Defense for Command, Control, Communications, and Intelligence (ASD(C3l)).
All future changes shal be jointly signed by these three officials.

(3) AR70-1

(@ Implements DoDD 5000.1, DoD 5000.2-R, DoDD 5000.52, DoD 5000.52-M and
Department of Defense Instruction (DoDI) 5000.58.

(b) Governs research, development, and acquisition, and Life Cycle Management
(LCM) of Army materiel to satisfy approved Army requirements and applies to mgor systems, non major
systems, highly senstive classified acquisition programs, automated information systems, and clothing
and individua equipment.

(c) Firstin order of precedence for managing Army acquisition programs following
statutory requirements, DoD guidance, Federal Acquisition Regulation, and Defense and Army Federa
Acquisition Regulation Supplements.

@) AR251

(@ Implements the Clinger-Cohen Act and supplements AR 70-1 for Information
Technology (IT).

(b) Governs IT planning and acquisition. Contains specific IT cogting/investment
requirements.

c. Milestones

OSD dructured the acquisition process into maor decison points caled milestones (MS A
through MS C). The milestone reviews process provides a framework for comparing military gods.
There are three types of decision point: milestones, decision reviews, and interim progress reviews. Each
decision point results in a decision to initiate, continue, advance, or terminate a project or program work
effort or phase. The review associated with each decision point shal typicaly address program progress
and risk, affordability, program trade-offs, acquisition strategy updates, and the development of exit
criteria for the next phase or effort. The type and number of decision points shall be tailored to program
needs. The Milestone Decision Authority (MDA) shal approve the program structure as part of the
acquisition strategy.

(1) Milestone decison points shdl initiate programs and authorize entry into the mgor
acquisition process phases. Concept and Technology Development, System Development and
Demondtration, and Production and Deployment. The information specified in DoDI 5000.2, Enclosure
3, (reference (b)) shall support milestone reviews.

(2) Decison Reviews shal assess program progress and authorize continued program
development. Programs beginning in the concept exploration work effort of the Concept and Technology
Development Phase shall require a decision review to determine whether or not the concept is ready to be
pursued in component advanced development has been completed, a Milestone B review may substitute
for this decison review. The MDA shdl schedule a Full-Rate Production and Deployment Decision
Review during the Production and Deployment Phase to consider the results of production qualification
testing and the initid operational tet and evaduation and to authorize full-rate production and
deployment. Decision reviews are designed to be streamlined reviews and shal require only the
information specified by the MDA or as required by statute.
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(3) Interim progress reviews shall assess program progress within the System Devel opment and
Demondtration phase. Thisreview shall only require information as specified by the MDA.

The Integrated Product Team (IPT) process allows for tailoring the documentation presented at each
review to meet the specific program’s needs. All programs must achieve goals (threat, requirements,
affordability, acquisition strategies, life cycle costs, cost-performance-schedule tradeoffs, and risk
management). Figure 21 shows this process. Following Figure 21 are excerpts from DoDD 5000.2 on
the new acquisition milestones.

THE 5000 MODEL

Technology Program MS C EXIT CRITERIA o MS A Analyze
Opportunities & Outyear Funding M Demonstrated system concepts _
M Approved ORD & assured interoperability « MS B: Begin
User Needs M Affordability assessment development .
(BA 1&2) M Strategy in place for evolutionary approach, |« MS C: Commitment
production readiness, and supportability to rapid acquisition.
: ';\allouslgiblléE gen;;rendizign(t)?n A A A Single Step or
Evolution to Full
technical/concept maturity ,A\ /A\ / B\\ /B \ |10C e

I - Concept Component
each decision point: i

! Advanced
= Exploration
Proceed into next phase; i Development

do additional work;
terminate effort

Review
Concept & Tech Development

G ]
nilli em LRIP
Demo P Support
’ "" | i Production &
« Reviews are inphase monstration &

decision/progress points <+— Continuous communication withusers————————

; ) L BLOCKIL |
held as necessary <+— Early & continuous testing ———
) BLOCKIIl ||
Funding BA 3 I BA 4 I BA 5 I BA 5/Proc| Proc/Operations & Maintenance
. All validated by JROC
Requirements MNS | ORD
Concept Comgonelnt Advatnced System System Rate Prod &
Exploration 2EVeOPMent Integration Demonstration LRIP Deployment
. e Development of . . —_—

e Paper studies of subsystems/component ® System integration of e Complete development e [OT&E, LFT&E e Full rate
alternative s that must be demonstrated « Demo engineerin of prod+ep production
concepts for demonstrated before subsystems and development models articles e Deployment of
meeting a mission integration into a components e Combined DT/OT « Create system

o Exitcriterig system e Reduction of it criterion: manufacturing
Specific concept to » Conceptitech integration risk * %mf%s;m capability
be pursued & demonstration of new e Exjtcriterion: System  operational * LRIP
technology exists. system concepts demonstration ina environment. e Exitcriterion:

e Exitcriteria System relevant environment B-LRIP report.
architecture & (e.g., first flight).

technology mature.

Figure 2-1. Acquisition Milestones
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Table 2-1. Summarize key descriptors for Acquisition Categories (ACATS) of the acquisition process.

criteriaand are designated ACAT
[l by AAE. High vighility,
specia interest programs

DESIGNATION| MILESTONE DECISION
ACAT SELECTION CRITERIA AUTHORITY | AUTHORITY
I Not classfied as highly sengitive USD(A&T) ACATID |[ACATIC
by SECDEF that are: USD(A&T) | Secretary of the
Designated ACAT | by Army (SA) or, if
USD(A&T), or delegated, Army
Estimated by USD(A&T) to Acquisition
require: Executive
>$365M (FY00$) RDT&E or (AAE)
>$2.190B Procurement (FY 00%$)
A Designated ACAT | by ASD(C3l1), | ASD(C3I) ACAT IAM [ ACAT IAC
or Estimated by ASD(Cal)) to ASD(C3I)) | AAE/Army CIO
require:
>$32M (FY 00%) single year or
>$126M (FY00$) tota program or
>$378M (FY00%) totd life-cycle
costs
I Doesnot meet ACAT | criteriaand | SA ASD(C3lI))
are:
Designated ACAT Il by SA, or
Estimated by SA to require:
>$140M RDT&E (FY00$), or
>$660M Procurement (FY 00$)
Il Doesnot meet ACAT I, IAand Il | AAE Lowest level deemed

appropriate by AAE

Table2-1: Acquisition Categories
ACAT Explanations Listed In Table 2-1 (taken from DODI 5000.2):

ACATI

ACAT | programs are those programs that are MDAPs or that are designated ACAT | by the
MDA as aresult of the MDA's specid interest. ACAT | programs have two sub-categories:
ACAT ID, for which the MDA isUSD(AT&L) (the"D" refersto the Defense Acquisition Board
(DAB), which advisesthe USD(AT&L) a maor decison points) or ACAT IC, for which the
MDA isthe DoD Component Head or, if delegated, the DoD Component Acquisition Executive
(CAE) (the"C" refers to Component).

ACAT IA

4.8.3.1. ACAT IA programs are those programs that are MAISs or that are designated as ACAT
|A by the MDA as aresult of the MDA's specid interest. ACAT IA programs have two sub-
categories. ACAT IAM for which the MDA isthe Chief Information Officer (CIO) of the
Department of Defense (DoD), the ASD(C3l) (the "M" (in ACAT IAM) refersto Mgor
Automated Information System (MAIS)) or ACAT IAC, for which the DoD CIO has delegated
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milestone decision authority to the CAE or Component CIO (the"C" (in ACAT IAC) refersto
Component).

ACATII.

ACAT Il programs are those programs that do not meet the criteriafor an ACAT | program, but
that are Mgor Systems or that are designated as ACAT Il by the MDA as aresult of the MDA's
specid interest. Because of the dollar values of MAISs, no AlS programsare ACAT Il. The
MDA isthe CAE or the individud designated by the CAE.

ACAT III.

ACAT Il programs are defined as those acquisition programs that do not meet the criteriafor an
ACAT I,an ACAT IA, or an ACAT Il. The MDA isdesignated by the CAE and shall be at the
lowest gppropriate level. This category includes less-thantmagjor AlSs.

Pre-Systems Acquisition

Pre-system acquisition is composed of on-going activities in development of user needs, in science and
technology, and in concept development work specific to the development of a materiel solution to an
identified, validated need (See Table 21). The responsible authority outside of this Instruction defines
policies and directives for development of user needs and technological opportunities in science and
technology.

Technology Opportunities and User Needs
Work Content

Technology Oppo rtunities User Needs _
Science and Technology Feguirements Generation

Figure 2-2: Technology Opportunitiesand User Needs Work Content

User Need Activities

The MNS shadl identify and describe the projected mission needs of the user in the context of the threat to
be countered or business need to be met. The user representative, with support from the operational test
and evauation community, develops the needs expressed in the MNS into requirements in the form of
CRDs (if applicable) and ORDs. CRDs contain capabilities-based requirements that facilitate the
development of individual ORDs by providing a common framework and operational concept to guide
their development. The CRD is an oversight tool for overarching requirements for a family of systems
(reference (i)). Vdidated ORDs trandate the MNS and, if applicable, CRDs into broad, flexible, and
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time-phased operational gods that are further detailed and refined into specific operational capability
requirements contained in the final ORD a System Demondration. The appropriate requirements
authority shal vaidate all MNSs, CRDs, and ORDs.

Concept and Technology Development
Work Content

Concept Component
Exploration Advanced
Development
Onecisiun
/ Review \
Concept Exploration Component Advanced Development
* Paper studies of alternative = Developmert of subsystemsicomponents
cancepts for meeting a need that must be demonstrated before

integration into a system

= Conceptitech demonstration of new system
conceptis)

Figure 2-3: Concept and Technology Development Work Content
Concept and Technology Devel opment

Entrance Criteria

After the requirements authority validates and approves a MNS, the MDA (through the IPT process) will
review the MNS, consider possible technology issues (e.g., technologies demonstrated in ATDs), and
identify possible aternatives before making a Milestone A decison. The decision shal not be made fina
until a thorough analysis of multiple concepts to be studied, including international systems from Allies
and cooperative opportunities (see 10 U.S.C.2350a, reference (1)), has been completed. If an international
system is selected, the program shall enter systems acquisition activities at Milestone B or C.

Milestone A

At Milestone A, the MDA shdl approve the initiation of concept studies, designate a lead Component,
approve Concept Exploration exit criteria, and issue the Acquisition Decison Memorandum. The leader
of the concept development team, working with the integrated test team, shal develop an evaluation
strategy that describes how the capabilities in the MNS will be evaluated once the system is developed.
That evaluation strategy shall be approved by the DOT&E and the cognizant OIPT leader 180 days after
Milestone A approval.

Milestone A approva can lead to Concept Exploration or Component Advanced Development depending
on whether an evaluation of multiple concepts is desired or if a concept has been chosen, but more work
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is needed on key sub-systems or components before a system architecture can be determined and the
technologies can be demonstrated in a relevant environment.

Concept Exploration

Concept Exploration typicaly consists of competitive, paralel, short-term concept studies. The focus of
these efforts is to define and evaluate the feasibility of alternative concepts and to provide a kasis for
assessing the relative merits (i.e. advantages and disadvantages, degree of risk, etc.) of these concepts.
Analyses of aternatives shall be used to facilitate comparisons of aternative concepts.

Decision Review

During Concept Exploration, the MDA may hold a decision review to determine if additional component
development is necessary before key technologies will be sufficiently mature to enter System
Development and Demonstration for one of the concepts under consideration. If the concepts do rot
require technologies necessitating additional component development, the appropriate milestone (B or C)
shall be held in place of this review.

Program Initiation In Advance of Milestone B

The practical result of a preference for more mature technology & initiation of individua programs at
later stages of development, after determination of technology maturity. As a consequence, most MDAPs
will beinitiated at Milestone B. On the rare occasions when an earlier program initiation is appropriate, it
will take place a entry to or during Component Advanced Development. At program initiation in
advance of Milestone B, the MDA shal approve the acquisition strategy, the acquisition program
baseline, and IT certification for MAISs (reference (u)), and exit criteria for the Component Advanced
Development work effort if not aready established.

Component Advanced Devel opment

The project shall enter Component Advanced Development when the project leader has a concept for the
needed capability, but does not yet know the system architecture. Unless otherwise determined by the
MDA, the component technology to be developed shall have been proven in concept. The project shall
exit Component Advanced Development when system architecture has been developed and the
component technology has been demonstrated in the relevant environment or the MDA decides to end
this effort. This effort is intended to reduce risk on components and subsystems that have only been
demonstrated in a laboratory environment and to determine he appropriate set of subsystems to be
integrated into a full system. This work effort normally will be funded only for the advanced
development work. The work effort will be guided by the validated MNS, but during this activity, an
ORD shdl be developed to support program initiation. Also, acquisition information necessary for a
milestone decision (e.g., the acquisition strategy, program protection plan, etc.) shal be developed. This
effort is normdly followed by entry into the System Development and Demonstration phase after a
Milestone B decision by the MDA.
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Begin Development and Develop and Demonstrate Systems

System Development and Demonstration

Work Content

System System
Integration Demonstration

Interim

Progress

Review
System Integration System Demonstration
® Systern Integration of subsystems and ¢ Complete development

components & Demonstrate engineering

® Reduction of integration risk development models

Figure 2-4. System Development and Demonstration Work Content

The purpose of the System Development and Demonstration phase is to develop a system, reduce
program risk, ensure operationa supportability, design for producibility, ensure affordability, ensure
protection of Criticd Program Information, and demonstrate system integration, interoperability, and
utility. Discovery and development are aided by the use of smulation-based acquisition and test and
evaluation and guided by a system acquisition strategy and test and evauation master plan (TEMP).
System modeling, smulation, test, and evaluation activities shal be integrated into an efficient continuum
planned and executed by a test and evaluation integrated product team (T&E IPT). This continuum shall
feature coordinated test events, access to al test data by al involved Agencies, and independent
evaluation of test results by involved Agencies. Modeling, smulation, and development test shdl be
under the direct responsibility of the PM or a designated test agency. All results of early operationa
assessments shall be reported to the Service Chief by the appropriate operationa test activity and used by
the MDA in support of decisons. The independent planning, execution, and evauation of dedicated
Initial Operationa Test and Evduation (IOT&E), as required by law, and Follow-on Operationa Test and
Evaluation (FOT&E), T required, shall be the responsbility of the appropriate operationd test activity
(OTA).

Milestone B

Milestone B is normaly the initiation of an acquisition program. The purpose of Milestone B is to
authorize entry into System Devel opment and Demonstration.

Prior to approving entry into System Development and Demonstration at Milestone B, the MDA shall
consider the validated ORD, System Threat Assessment, independent technology assessment and any
technology issues identified by DoD research facilities, any early operationa assessments or test and
evauation results, anadysis of aternatives including compliance with the Department of Defense's
strategic plan (based on the Government Performance and Results Act (GPRA), reference (x)), the
independent cost estimate or, for MAISs, component cost analysis and the economic analysis, manpower
estimate (if applicable), whether an application for frequency alocation has been made (if the system will
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require utilization of the eectromagnetic spectrum), system affordability and funding, the program
protection for Critical Program Information, anti-tamper provisions, the Delegation of Disclosure
Authority Letter (DDL) concerning foreign disclosure of program information vis-a-vis foreign
participation in the program and/or sales of the system, the proposed acquisition strategy, cooperative
opportunities, and infrastructure and operational support.

At Milestone B the MDA shal confirm the acquisition strategy approved prior to release of the fina
Request for Proposd and approve the development acquisition program baseline, low-rate initia
production quantities (where applicable), and System Development and Demonstration exit criteria (and
exit criteria for interim progress review, if necessary). For shipbuilding programs, the lead ship
engineering development model shdl be authorized at Milestone B. Critica systems for the lead and
follow ships shal be demonstrated given the level of technology maturity and the associated risk prior to
ship ingdlation. Follow ships may be initidly authorized at Milestone B, to preserve the production
base, with fina authorization dependent on completion of critica systems demonstration, as directed by
the MDA.

Entry into System Devel opment and Demonstration

Milestone B approval can lead to System Integration or System Demonstration. Regardless of the
approach recommended, PMs and other acquisition managers shall continualy assess program risks.

Risks must be well understood, and risk management approaches developed, before decision authorities
can authorize a program to proceed into the next phase of the acquisition process. Risk management is an
organized method of identifying and measuring risk and developing, selecting, and managing options for
handling these risks. The types of risk include, but are not limited to, schedule, cost, technica feasibility,
threat, risk of technical obsolescence, security, software management, dependencies between a new

program and other programs, and risk of creating a monopoly for future procurements.

System Integration

The program shall enter System Integration when the PM has an architecture for the system, but has not
yet integrated the subsystems into a complete system. The program shal exit System Integration when
the integration of the system has been demonstrated in a relevant environment using prototypes (e.g., first
flight, interoperable data flow across systems), a system configuration has been documented, the MDA
determines a factor other than technology justifies forward progress, or the MDA decides to end this
effort.

Interim Progress Review

The purpose of an interim progress review is to confirm that the program is progressing within the phase
as planned or to adjust the plan to better accommodate progress made to date, changed circumstances, or
both. If the adjustment involves changing the acquisition strategy, the change must be approved by the
MDA. Thereis no required information necessary for this review other than the information specificaly
requested by the decison-maker.

System Demonstration

The program shall enter System Demonstration when the PM has demonstrated the system in prototype
articles. This effort is intended to demonstrate the ability of the system to operate in a useful way
consistent with the validated ORD.

This phase ends when a system is demonstrated in its intended environment, using engineering
development models or integrated commercial items; meets validated requirements; industrial capabilities
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are reasonably available; and the system meets or exceeds exit criteria and Milestone C entrance
requirements. Preference shall be given to the use of modeling and simulation as the primary method for
assessing product maturity where proven capabilities exist, with the use of test to vaidate nodeling and
smulation results. The completion of this phase is dependent on a decision by the MDA to commit to the
program at Milestone C or adecision to end this effort.

Commitment to Low-Rate Production and Produce and Deploy Systems

Production and Deployment

Work Content
L oww-Rate Inkial Full-Rate Production
Production & Deployment
O FRP Decision
Review
Low-Rate Initial Production Full-Rate Production & Deployment
« [OTEE ' LFT&E of pn:uduc:ticnn- + Execute full rate production

representative articles
+ Egablizh full manufactuing capshility
+ Execute loverae produdion

+ Deploy system

Figure 2-5: Production and Deployment Work Content

General

The purpose of the Production and Deployment phase is to achieve an operationa capability that satisfies
mission needs. The production requirement of this phase does not apply to MAISs. However, software
has to prove its maturity level prior to deploying to the operationa environment. Once maturity has been
proven, the system or block is basdined, and a methodical and synchronized deployment plan is
implemented to all applicable locations.

Milestone C

The purpose of this milestone is to authorize entry into low-rate initial production (for MDAPs and major
systems), into production or procurement (for non-major systems that do not require low-rate production)
or into limited deployment for MAIS or software-intensive systems with no production components.

Milestone Approval Considerations

Prior to making the milestone decision, the MDA shall consider the independent cost estimate, and, for
MAISs, the component cost analysis and economic analysis, the manpower estimate, compliance with the
CCA (reference (m)), whether an application for frequency alocation has been approved (for systems that
require utilization of the electromagnetic spectrum), System Threat Assessment, the program protection
for Critical Program Information including anti-tamper recommendations, the DDL, and an established
completion schedule for National Environmental Policy Act (NEPA) (reference (ad)) compliance
covering testing, training, basing, and operationa support.
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At this milestone, the MDA shall confirm the acquisition strategy approved prior to the release of the final
Request for Proposal and approve an updated development acquisition program baseline, exit criteria for
low-rate initid production (if needed) or limited deployment, and the acquisition decison memorandum.

A favorable Milestone C decision authorizes the PM to commence LRIP or limited deployment for
MDAPs and magjor systems. The PM is only authorized to commence full-rate production with further
approva of the MDA. There shal be normaly no more than one decision (i.e. either low-rate or full-rate)
at the Defense Acquisition Executive (DAE)-level for MDAPS.

Low-Rate Initial Production (LRIP)

This work effort is intended to result in completion of manufacturing development in order to ensure
adequate and efficient manufacturing capability and to produce the minimum quantity necessary to
provide production configured or representative articles for initia operational test and evaluation
(IOT&E), edablish an initid production base for the system; and permit an orderly increase in the
production rate for the system, sufficient to lead to full-rate production upon successful completion of
operationd (and live-fire, where applicable) testing. The work shall be guided by the ORD.

Deficiencies encountered in testing prior to Milestone C shal be resolved prior to proceeding beyond
LRIP (at the Full-Rate Production Decision Review) and any fixes verified in IOT&E. Operational test
plans shall be provided to the DOT&E for oversight programs in advance of the start of operational test
and evaluation.

LRIP may be funded by either research, development, test and evaluation appropriation (RDT&E) or by
procurement appropriations, depending on the intended usage of the LRIP assets. The DoD Financia
Management Regulation (reference (bb)) provides specific guidance for determining whether LRIP
should be budgeted in RDT&E or in procurement appropriations.

LRIP quantities shal be minimized. The MDA shal determine the LRIP quantity for MDAPs and major
systems at Milestone B. The LRIP quantity (with rationale for quantities exceeding 10 percent of the total
production quantity documented in the acquisition strategy) shall be included in the first Selected
Acquisition Report (reference (c)) after its determination. Any increase in quantity after the initial
determination shal be approved by the MDA. The LRIP quantity shall not be less than one unit. When
approved LRIP guantities are expected to be exceeded because the program has not yet demonstrated
readiness to proceed to full-rate production, the MDA shall assess the cost and benefits of a break in
production versus continuing annua buys.

Full-Rate Production Decision Review

Before making the full-rate production and deployment decision, the MDA shall consider:
The independent cost estimate, and for MAISs, the component cost analysis and economic analysis.
The manpower estimate (if applicable).
The results of operationa and live fire test and evaluation (if applicable).
CCA compliance certification (reference (m)) and certification for MAISs (reference (u)).
C4l supportability certification.
Interoperability certification.
The MDA shall confirm the acquisition strategy approved prior to the release of the fina Request for
Proposdl, the production acquisition program basdine, provisons for evauation of post-deployment
performance (in accordance with GPRA (reference (x)), CCA (reference (m)), and the Paperwork
Reduction Act (reference (eg)), and the acquisition decision memorandum.
A full-rate production and deployment decision shall be the occasion for an update of the Selected
Acquisition Report (reference (c)).
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Full-Rate Production and Deployment

Following IOT&E, the submission of the Beyond LRIP and LFT&E Reports (where applicable) to
Congress, the Secretary of Defense, and the USD(AT&L), and the completion of a Full-Rate Production
Decision Review by the MDA (or by the person designated by the MDA), the program shal enter Full-
Rate Production (or procurement) and Deployment.

Sustainment

The objectives of this activity are the execution of a support program that meets operationa support
performance reguirements and sustainment of systems in the most cost-effective manner for the life cycle
of the system. When the system fas reached the end of its useful life, it must be disposed of in an
appropriate manner.

Operations and Support
Work Content

Sustainment

Disposal

s u

/ \

Sustainment Disposal
« Operational support » Demilitarzation
= Dizposal

Figure 2-6: Operationsand Support Work Content

Sustain Systems

The sustainment program includes all elements necessary to maintain the readiness and operational
capability of deployed systems. The scope of support varies among programs but generaly includes
supply, maintenance, transportation, sustaining engineering, data management, configuration
management, manpower, personnd, training, habitability, survivability, safety, occupationa hedlth,
protection of Critical Program Information (CPl), anti-tamper provisons, IT (including NSS)
supportability and interoperability, and environmental management functions.  This activity aso includes
the execution of operational support plans in peacetime, crises, and wartime.

Evolutionary Sustainment

Supporting the tenets of evolutionary acquisition, sustainment strategies must evolve and be refined
throughout the life cycle, particularly during development of subsequent blocks of an evolutionary
strategy, modifications, upgrades, and reprocurement. The PM shall ensure that a flexible, performance-
oriented strategy to sustain systems is developed and executed. This strategy will include consideration
of the full scope of operational support, such as maintenance, supply, transportation, sustaining
engineering, spectrum  supportability, configuration and data management, manpower, training,
environmenta, health, safety, disposal and security factors. The use of performance reguirements or
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converson to performance requirements shal be emphasized during reprocurement of systems,
subsystems, components, spares, and services after the initial production contract.

Dispose of Systems

At the end of its useful life, a system must be demilitarized and disposed. The PM shdl address in the
acquisition strategy demilitarization and disposal requirements and shall ensure that sufficient information
exists so that disposal can be carried out in a way that is in accordance with al lega and regulatory
requirements relating to safety, security, and the environment. The Defense Reutilization and Marketing
Office shall execute the PM’s strategy and demilitarize and dispose of items assigned to the Office.

Follow-on Blocks for Evolutionary Acquisition

Figure 2-7: Followon Blocksfor Evolution Acquisition

Evolutionary acquisition strategies are the preferred approach to satisfying operational needs.
Evolutionary acquistion strategies define, develop, test, and produce/deploy an initia, militarily useful
capability (“Block 1”) and plan for subsequent definition, development, test and production/deployment
of increments beyond the initia capability over time (Blocks 2, 3, and beyond). The scope, performance
capabilities, and timing of subsequent increments shall be based on continuous communications among
the requirements, acquisition, intelligence, logigtics, and budget communities.

The requirements community shall ensure that user requirements are prioritized (and constrained, if
necessary) for both the capability in the initid block and the increasing functiondity in subsequent
blocks.

The PM shall balance the need to meet evolving user requirements (responsiveness) against the ability of
the users to support continued training and repeated deployments for new blocks (turbulence). The PM
shall aso consider the ability of the system contractor(s) to develop/integrate, test, and deploy multiple
concurrent blocks.

d. Required acquisition documents

The decision authority shall, as a minimum, review a program'’s progress at MS A through MS C.
Documentation is the primary means for the functiona staff and Project, Product or Program Manager
(PM) to provide the decision authority with the information needed to make a milestone decision. Under
the IPT process, documentation other than the required statutory documents, should be tailored to meet
the needs of the decision authority. The scope and formality of this documentation will vary depending
on the program's ACAT. However, ACAT | and Il programs, subject to a particular statutory document
must use the required formats. At their discretion, the Army may require ACAT Il and Il programs to
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use requisite formats. Figure 22 summarizes milestone documentation. The purpose of program status
reporting is to provide the decision authority with adequate information to oversee the program. Also,
management-by-exception is the basis for program status reporting, which is limited to those reports

depending on the program's ACAT and the IPT’s recommendations. Figure 23 summarizes periodic

required by statute and DoD 5000.2-R. The scope and formality of reporting requirements will vary
reports and certifications.
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Figure XXIV-9 - Acquisition Milestone Documentation Process
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Figure 2-8. Milestone Documentation

e. Defense Acquisition Board (DAB)

(1) The DAB isthe senior DoD acquisition review board chaired by the USD(A&T). The
DAB advisesthe USD(A&T) on mgor decisions on individual acquisition programs.

2 The DAB convenes for all potentia ACAT | programs a MS A and al ACAT |
program new starts at MS A. A DAB is scheduled for the milestones on ACAT ID programs and the
USD(A&T) request a DAB to hold a specia program reviews between milestones. Examples are baseline
changes, release of withheld funds, and acquisition strategy changes.

(3) Approximately one week prior to the DAB review, a DAB Readiness Meeting (DRM)
shall be held to pre-brief the USD (A&T), Vice Chairman, Joint Chiefs of Staff (VCJCS), and the other
DAB participants (including cognizant Program Executive Officer(s) (PEO(s)) and PM(s). The purpose
of the meeting is to update the USD(A&T) on the latest status of the program and to inform the senior
acquisition officias of any outstanding issues. Normally, the Overarching Integrated Product Team
(OIPT) Leader shal brief the DRM. If outstanding issues are resolved at the DRM, the USD(A&T) may
decide that a forma DAB meseting is not required and issue an Acquisition Decison Memorandum
(ADM) following the DRM. ADMs shal be coordinated with the DAB Principals.

(4) Briefings by the PM during the process leading to the DAB are limited to those
essential to the process. Figure 2-4 shows the DAB milestone time line and briefing requirements.

f. Army program reviews

() The Army Systems Acquisition Review Council (ASARC) is the Army's senior-leve
review authority for ACAT | and ACAT Il programs. It recommends appropriate action to the Army
Acquisition Executive (AAE) and the Vice Chief of Staff, Army (VCSA) for decisions or
recommendation to the DAB. At meetings of the ASARC, members hold face-to-face discussions of
program issues leading to a recommended ACP. Decisions/guidance provided at an ASARC may cause
revisions to the program documentation and baseline, including program cost documents. The purpose of
the preeASARC, normaly held 3 to 4 weeks before the ASARC meeting, is to define remaining open
issues and set the ASARC agenda. The ACP is available at the pre-:ASARC to highlight any cost issues
resulting from the POE/CCA and associated PPBES reviews.

(2) Anin-processreview (IPR) isthe decision review body for al ACAT Ill and ACAT IV
programs. These reviews, held before each milestone, provide recommendations for decison by the
milestone decision authority. The decision authority will identify an IPR chairperson. The gneral
policies and documentation requirements for an IPR program are the same as for ASARC programs. The
life cycle cost estimate is a key decision document. No Army Cost Position is developed for ACAT Il &
IV programs. The milestone decision authority may require pre-IPR reviews. It is critical for the cost
anayst to highlight any cost issues resulting from the POE/CCA and associated PPBES reviews.
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ACQUISITION REPORTS

« Defense Acquisition Executive Summary
« Defense Enter prise Program Report

« Selected Acquisition Report*

« Exception Reports

Exception Defense Acquisition Executive Summary

Quarterly Selected Acquisition Report*
Program Deviation Report

Unit Cost Report/Exception Notification/Certification*

PROCUREMENT REPORTS

« Acquisition Plan**

« Justification and Approval*

« Business Clearance**
Contract Award

« Announcement**
Multiyear Procurement

« Contract Certification*
Fixed Price Contract

« Certification

CONTRACT COST
MANAGEMENT COSTS

« Contract Cost Data Reporting Plan

« Contract Cost Data Reporting

« Cost Performance Report, or
Cost/Schedule Status Report

« Contract Funds Status Report

TEST REPORTS

* Statutorily Imposed
Requirement
** Federal Acquisition
Regulation Imposed
Requirement

« Director of Operational Test and
Evaluation Annual Report

« Impartial Contracted
Advisory and Assistance Service
Waiver

Figure 2-9. Periodic Reports and Certifications

(3) The decision authority sets the policy on decision reviews for special access programs
To limit dissemination of program information, reviewing activities will follow AR 380-381,
Specid Access Programs. The genera policies and documentation requirements for an SAP are the same
as for ASARC programs. It is critical for the cost analyst to highlight any cost issues resulting from the

(SAPS).

POE/CCA and associated PPBES reviews.
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Milestone Review Support
Typical ASARC/DAB Preparation Timeline

Issue Identification and Resolution as they Occur |
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Figure 2-10. Typical ASARC/DAB Milestone Timeline
0. Key cost analysisinterfaces

(1) Anaysts prepare cost estimates in support of MS A and all later milestones. These
estimates provide a comprehensive and redistic snapshot of the definition and relationships between
program goals, requirements, and contractual specifications. The Program Office (PO) normally prepares
one cost estimate, while an organization outside the acquisition chain may prepare a second, independent
estimate. The independent estimate, called a Component Cost Analysis, is prepared by USACEAC when
requested by the AAE. When a Joint-Service organization manages a program, the decision authority
appoints an organization to prepare the CCA and/or the ICE. As warranted by the issues involved,
program reviews may require cost estimates. Under the IPT process, ajoint estimate may be prepared by
the Cost Analysis (CA) Working-Level IPT (WIPT).

(2 Andyss of Alternatives (AoA) provide a comparison between the cost and operational
parameters of a program and one or more alternative programs. AcA aso provide a structure to review
design, acquisition, and life cycle cost options. Their primary benefit occurs during the conceptual phase
of the acquisition life cycle. However, A0As can provide later insight during the Cost as an Independent
Vaiable (CAIV) process (See Section 37). It is during this phase when Army planners have the most
flexibility to influence important design or hardware configurations. Anaysts perform system tradeoff
analysis using AoA or updates for ACAT | and Il programs a each milestone. For other programs,
analysts should tailor AoAs as directed by the AAE.
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(3) The CAIV process involves seting chdlenging life cycle cost goas during the
development phase or the introduction of mgjor modifications. It adso involves the management of the
program to reach these goals. The primary management tool used is tradeoff analysis of system
capability, performance, schedule, and cost. When treated as a design parameter, cost management helps
to achieve gods throughout development and production in an economica and efficient manner. The
Milestone Decision Authority approves the CAIV goals for ACAT | programs (others at the decision
authority's discretion) beginning at MS A and updates them at successive milestones. CAIV focuses on
identifying cost drivers, potentia risk areas that may become cost drivers, and cost-schedule-performance
tradeoffs. Later efforts focus on identifying and applying cost reduction techniques to areas of excessive
costs.

(4 Systems must undergo a complete system review for design, manufacturing, and
production. The purpose of the review is to ensure design consistency with initia technical requirements
and production capability and efficiency. Production engineering and producibility efforts begin at MS A
and focus on smplifying the design and gabilizing the manufacturing process. A rigorous assessment of
product design and manufacturing process risks is essential to ensure quality and reduce life cycle cost.
The cost analyst should compare design alternatives against performance measures, as well as associated
life cycle cost. Each program should undergo a thorough design tradeoff analysis. The cost analyst's role
in this process is to interpret the resources and risks associated with each competing design. The decision
authority will not gprove full production until there is a stable design, a proven manufacturing process,
and the production facilities are in place or planned.

(5 Managers develop tailored acquisition strategies to optimize the calendar time and cost
of satisfying established requirements. These strategies evolve through an iterative process, becoming
more definitive in describing the essential elements of a program.

(6) Managers are required to establish a risk management program with industry
participation. The purpose is to identify and manage performance, cost, and schedule risks throughout the
acquisition cycle.

(7) A disciplined acquisition process assures fielding reliable and maintainable systems.
Throughout the process, program managers must maintain a comprehensive understanding of the user's
system requirements, physical environment, and available resources. To reduce overal Army resource
requirements, the program manager should continually focus on system reliability and maintainability.

(80 The AoA reviews a range of materiel concepts that satisfy a mission need before
committing to a program new start. The requirement for investigating alternative materiel concepts arises

when a system proposes.

(8 The use or modification of an existing U.S. military system.

(b) Theuse or modification of acommercia or alied system.

(c) A cooperative research and development (R& D) program with the alies.
(d) A Joint-Service program.

(e) A Service-unique program.

(99 Financid analyses provide a significant assessment of the potentia financia risks
associated with contractors operations.

2-3. Interrelationship with the PPBS process

a. The DoD Planning, Programming, and Budgeting System (PPBYS) is the primary system for
managing the department's resources. It is aso the parent system of the Army's Planning, Programming,
Budgeting, and Execution System (PPBES). The purpose of the PPBS is to produce a plan, a program,
and the defense budget. The Future Y ears Defense Program (FY DP) is the official summary of programs
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developed within the PPBS and approved by the Secretary of Defense (SECDEF). The FYDP lists
resources by program element/project or SSN, resource identification code, FY, and value. The FYDP
sums resource by appropriation. Under a 1987 statute, DoD must provide Congress with the FYDP
underlying the President's budget.

b. PPBES serves as the Army's primary resource management system. Supporting the DoD
PPBS, it is used to develop and maintain the Army's portion of the program at al levels of command. It
supports execution of the approved program and budget by both headquarters and field organizations.
During execution, it provides feedback to the planning, programming, and budgeting processes. The
PPBES process is described in Army Regulation 1-1, Planning, Programming, Budgeting, and Execution
System.

c. Management Decision Packages (MDEPs)

(1) Currently, the Army uses MDEPs as a resource management tool. Early in the PPBES
process, resource managers distribute program and budget resources to MDEPs. The distribution is by
gppropriation, standard study number (SSN), and program eement (PE). Taken collectively, MDEPs
account for al Army resources. They describe the capability of the Total Army (Active, Guard, and
Reserve). Individualy, an MDEP describes a particular organization, program, or function, and records
the resources associated with the intended output. An individua MDEP applies uniquely to one of the
following six management aress.

(@) Missons of Modified Table of Organization and Equipment (MTOE) units,

(b) Missions of Table of Didtribution and Allowance (TDA) units and Army wide
standard functions,

(c) Missions of Standard Installation Organizations (SIOs),
(d) Acquigtion, fielding, and sustainment of weapon and information systems,
(e) Specid Vishility Programs (SVPs),
(f) Short Term Projects (STPs).
Chapter 4 further discusses MDEPs as they relate to weapon system cost estimates.

(2 During programming, MDEPs provide useful vishbility. They help Army managers,
decision makers, and leaders assess program worth, confirm compliance, and rank resource claimants.
During budgeting, MDEPs help convey approved programs and priorities into budget estimates.
Providing the vehicle for data entry, MDEPs aso help in tracking post-program changes caused by budget
decisions and approved funding. During execution, the posted MDEPs help HQDA principa officials,
MACOM commanders, PEOs, and heads of other operating agencies track program and financia
performance. The financid datathey get as feedback help determine future requirements.

d. Major PPBES documents

(1) Long-range planning looks 10 to 30 years ahead. In the process, the senior leadership
of the Army creates a vision of the future Army. Commands and agencies then develop long-range plans
to attain its concepts. The products of long-range planning guide the midterm vision used in developing

the force and setting program requirements.

(8 Research, Development, and Acquisition Plan (RDA Plan). The RDA Planisa
continuous process focusing on a 15-year planning period (sx Budget and POM years plus a nine-year
Extended Planning Period). The RDA Plan process systematically focuses research, development, and
acquisition programs on solving battlefield needs derived from war-fighting concepts.
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(b) The Army Plan (TAP). The TAP documents policy of senior Army leadership
and gives resource guidance. The TAP concurrently documents force levels stabilized initidly through
force requirements planning and then refined through objectives planning that results in a proposed
program force. The Office of the Deputy Chief of Staff for Operations and Plans (ODCSOPS) drafts the
TAP in coordination with the HQDA staff, MACOMSs, and PEOs. Preparation occurs in three stages.
First, ODCSOPS issues a preliminary TAP in December of the odd-numbered year. The preliminary
TAP guides developing and updating a base force structured through a computer-assisted Tota Army
Analysis (TAA). As a minimum, the preliminary TAP codifies planning assumptions and sets parameters
for modeling and structuring the program force. About 1 year later, in January of the next odd year,
ODCSORPS issues the draft TAP. The draft TAP records the updated base force and revises planning
assumptions given in the preliminary TAP as abasis for a Force Integration Analysis (FIA). Published as
the resource section of the TAP, draft Army Program Guidance (APG) trandates planning objectives into
an initia plan of what the Army hopes to achieve in the next POM. The fina version of the TAP appears
the following June, after the FIA. The fina TAP sets the preliminary program force approved by the
Secretary of the Army (SA) and Chief of Staff, Army (CSA).

(c) Force development and TAA. The thrust of PPBES planning is to develop an
attainable force structure for the Total Army that supports the national military strategy. The approach
centers on the TAA process, which, led by ODCSOPS, includes HQDA agency and MACOM-PEO
participation. The process gets under way about January of the everrnumbered year. Then, in June of the
odd-numbered year, ODCSOPS issues the fina TAP, documenting the decision, making the preliminary
program force the force structure basis for the Army program.

(2 Programming process and major documents

(@ Army programming helps the senior leaders assign resources to support Army
roles and missons. Programming trandates planning decisons, OSD programming guidance, and
congressional guidance into a comprehensive and detailed alocation of forces, manpower, and funds. In
the process, the PPBES integrates and balances centrally managed programs for manpower, operations,
gationing, construction, and research, development, and acquisition.  Concurrently, the PPBES
incorporates requirements from the MACOMs and PEOs for manpower, operations and maintenance,
housing, and construction. The result is the Army POM. The POM presents the Army's proposal for a
baanced allocation of its resources within specified congtraints.  The Chairman’s Program Assessment
(CPA) evauates the balance and capabilities of the composite force and support levels to attain national
security objectives recommended by the Services POMs. The CPA helps the SECDEF make program
decisions. OSD reviews the Services POMs, and issues Program Decision Memoranda (PDM) to reflect
SECDEF program decisions. The Army POM, as approved by the SECDEF, provides the basis for the
Army budget estimates submitted to OSD in the September time frame.
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Resource Allocation
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(b) Army Programn Guidance (APG). The APG guides program
development. HQDA issues a draft of the document as part of the draft TAP in January of the
even-numbered year. It issues a final version the following June, aso included as part of the
TAP.

(c) Program administrative instructions

1) MACOM POM Development Instructions (MPDI). The MPDI
appears in May of the odd-numbered year. The document gives administrative instructions to
guide MACOMSs and PEOs in preparing their program submissions and to the MACOMSs for
submitting CINC high-priority war-fighting needs.

2) Army POM Preparation Instructions Supplement (APPIS). The
APPIS gopears in January of the even-numbered year. For HQDA staff agencies, the document
augments OSD's POM Preparation Instructions (PPI).

(d) The Program and Budget Guidance (PBG) is the document that provides
resource guidance to MACOMSs, PEOs and other operating agencies. The PBG is published three
times each year, consistent with the FY DP updates associated with the development of the Army
POM (May PBG), the submission of the Army BES (Fal PBG) and the President’s Budget
submission (Feb PBG).

(e) Usualy, HQDA completes the program and prepares the POM in March.
The document's narrative and supporting exhibits reflect program actions fleshed out by the
HQDA oaff with the Directorate of Program Analysis and Evauation (DPAE). It aso
documents the program decision of the SA and CSA. Sent to OSD in April/May, the POM
submits the Army program for OSD review.

(f)  Within 45 days after the Services submit their POMs, the Joint Staff
issues the CPA. Assessing the balance and capabilities of the POM force and reporting on the
adequacy of Service support levelsto attain U.S. nationa security objectives, the CPA helps OSD
evaluate program issues. Having started in early April, the OSD program review continues until
mid- to late June. At that time and when the Defense Planning and Resources Board (DPRB)
have debated al outstanding issues, the DEPSECDEF signs the PDM. The PDM approves the
POM with specific changes as the program basis for Army budget estimates submitted to OSD.

(3) Budgeting process and major documents

(@ Army budgeting proceeds in three stages. formulation, justification, and
execution. Budget formulation converts the first 2 years of the program, as approved by the
DEPSECDEF in the PDM, into the Army budget estimates. Budget justification presents the
estimates to Congress and defends them before that body. Budget execution applies
congressionally approved resources consisting of the authorized manpower and appropriated
funds to accomplish the approved program.

(b) OSD-OMB budget review. Members of OSD and OMB jointly review
Army budget estimates. The joint review focuses on fine-tuning the BES, in development of the
DoD budget input for the President’s. Budget. The review typically starts with a series of
briefings to OSD and OMB representatives that will serve as a basdline for the decisons OSD
will present to the Army leadership through the Program Budget Decisions (PBDs).

(c) President's budget. In mid-December at the end of the PBD cycle, OSD
issues a fina PBD incorporating any changes resulting from Magor Budget Issue (MBI)
deliberations. Completing the review phase, the Office of the Secretary of Defense-Office of
Management and Budget (OSD-OMB) and the Military Departments submit required budget
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information in the form of the President's budget. The budget provides updated resource
estimates for the prior and current years. It aso covers estimates of TOA for seven years with
focus on the budget year and budget year plus 1. The ABO updates the FYDP to reflect the
President's budget submission. (As mentioned, a 1987 statutory change [Title 10 United States
Code Section 114] requires DoD to annudly submit to Congress the FYDP coinciding with the
President's budget.) Managers for Program and Performance and Appropriation Sponsors update
their internal systems and the PROBE database to reflect adjustments resulting from budget
review and approval.

(d) Budget hearings

1) During budget justification, the Army presents and defends its
portion of the President's program before Congress. The process proceeds under the staff
supervision of the Assistant Secretary of the Army (Financial Management and Compitroller)
(ASA (FM&CQC)).

2) After the President formaly submits the budget, the Army provides
detailed budget justification materiad to the authorizing and appropriations committees. Firgt,
however, Appropriation Sponsors will have prepared the justification materid to conform with
decisons of the SECDEF and the President. The justification material also must conform to
congressiona requirements for specific formats and supporting information. Justification books
undergo internal Army review under OASA (FM&C) supervision before being sent to OSD for
fina review.

3) The authorization and appropriation committees hold hearings to
discuss the issues in the budget request. The SA and the CSA normally testify first. The OASA
(FM&C) and Office, Chief of Legidative Liaison help program managers in presenting and
defending the details of the budget.

(4) Budget execution applies the funds appropriated by Congress to carry out
approved programs. The procedure entails:

(@) Apportioning, dlocating, and dlotting funds.
(b) Obligating and disbursing funds.
(c) Reporting and reviewing.

(d) Financing unbudgeted requirements. Unbudgeted requirements are
caused by changed conditions unforeseen at the time of the budget submission. Also, they are
requirements that have a higher priority than those from which funds were diverted.

(5 An apportionment distributes funds by making specified amounts available for
obligation. The Army requests apportionment from OMB by submitting justification through the
DAB, ASA (FM&C) and OSD at the time of budget review. OMB approves the requests,
returning apportionments through OSD. Operating agencies, in turn, make funds available to
subordinate commands and instalations by an alotment. Allotments authorize users to place
orders and award contracts for products and services to carry out approved programs.
Installations obligate funds as orders are placed and contracts awarded. They make payments as
materiel isddivered or as services are performed.

(6) Congress recognizes the need for flexibility during budget execution to
accommodate unforeseen requirements or changes in operating conditions. Congress accepts that
rigid adherence to program purposes and amounts originaly budgeted and approved would
jeopardize businesdike performance. Accordingly, as controlled by stated restrictions and within
specified dollar thresholds, Congress alows Federa agencies to reprogram existing funds to
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finance unbudgeted requirements. MACOMSs, PEOs, and other operating agencies carry out the
approved program within manpower and funds provided. They review budget execution, and
account for and report on the use of assigned manpower and funds by gpropriation. The
manpower and financia data received as feedback help MACOMs and agencies develop future
requirements.

(7) HQDA conducts a Quarterly Army Performance Review, which is a
management review of selected Army programs.

e. Key cost analysis interfaces

The function of the POE and CCA is to provide an assessment of life cycle costs to the
decison maker during the acquisition process. During the planning process, the POE will
provide a credible source for the early planning estimates or "budget wedges." During the
programming phase, the cost estimate most readily supports the analysis of "what if" drills.
Because of the nature of cost estimates, they provide an excellent basis from which to assess the
impact of changes in the program. Up to this point in the process, the key question is "What will
this change cost?' During the budgeting phase, the cost estimate plays an important role, but the
nature of the question dten changes. During this phase, the question is more often, "What will
this level of funding do to the program plan?' The level of detail in the cost estimate grows as
the system progresses through the acquisition process. Therefore, the POE and CCA offer
excellent tools to answer these questions and support the decision process in the PPBES. The
nature (the inclusion/exclusion criteria) of the MDEP changes for each Army program to meet the
specific needs of the PPBES community. Therefore, cost analysts must check the structure of
their cost analysis results to ensure they are in line with the current budget guidance. If they are
not, an excursion to the estimate should be prepared that is in line with the budget guidance. The
POE and CCA are ready tools to support planning, programming, budgeting, and execution
analyses during each phase of the process described in the previous sections. However, the cost
estimate does not play a direct role in the execution process. This phase is the tracking of the
execution of the budget decisions made during the budgeting process. The data received during
the execution phase provide critical feedback on the accuracy and timeliness of the cost estimate.
Therefore, this phase of the PPBES process provides critical feedback to the cost analyst.

2-4.  Interrelationship with the contract process

a. Introduction

Cost andysis plays a critica role in the evaluation of contractor proposas and the
monitoring of contractor progress (contract cost and schedule). The following sections describe
the cost anadysis interfaces with the contract cost/price andysis, reconciliation of proposed
contract award price, and contractor cost data.

b. Contract cost/price andysis

(1) Title 10 United States Code Section 2306a (10 USC 2306a)(Cost or pricing
data: truth in negotiations) requires prospective prime contractors and their subcontractors to
submit certified cost or pricing data in support of their proposals. Contractors must submit cost
or pricing data on al procurements other than sealed-bid. An offeror for a prime contract under
this chapter to be entered into using procedures other than sealed bid procedures shall be required
to submit cost or pricing data before the award of a contract if - a) in the case of a prime contract
entered into after December 5, 1990, the price of the contract to the United Statesis expected to
exceed $500,000; and b) in the case of the prime contract entered into on or before December 5,
1990, the price of the contract to the United States is expected to exceed $100,000. They must
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submit cost data in the SF 1411 format (formerly DD Form 633). This format requires the
contractor to separate the proposal and supporting data into the following groups:

(@) Purchased parts.

(b)  Subcontracted items.

(c) Raw material.

(d) Engineering labor.

(e) Engineering overhead.

(f)  Manufacturing labor.

(99 Manufacturing overhead.

(h)  Other genera and adminidtrative (G&A).
@)  Profit.

(2 When submitting certified cost or pricing data, contractors use a Certificate of
Current Cost or Pricing Data stating the data are accurate, complete, and current as of the fina
agreement date. The contracting officer shall make a cost analysis to check the reasonabl eness of
individua cost elements. In addition, the contracting officer shall make a price analysis to ensure
that the overall price offered is fair and reasonable. A comparison of the negotiated price to the
program cost estimate fulfills the price analysis requirement.

(3) Contract cost andlysis is the traditiona method for analyzing a contractor's
proposal. It is the analysis of the separate cost elements and profit of (1) an offeror's cost and
pricing data and (2) the judgmental factors applied in projecting from the data to the estimated
costs. The analyst does this to form an opinion on the degree to which the proposed costs
represent what the contract should cost. This review includes a technical appraisal of estimated
labor, materias, tooling, scrap, etc., and the application of audited or negotiated indirect and
direct rates. Also, the analyst must consider past and current actual costs in projecting estimates
of cost to perform a scope of work. In some commands, this work is done by a price anayst. In
recent years, contractors have been able to use parametric cost estimating techniques. See section
3-3.c. Cost-estimating methods section on parametric cost estimating methods.

(4 Thesereviews are a contracting officer team effort. The contracting officer will
usualy request the evauation from experts within and outsde the buying organization.
Individuas within the procurement organizations will review materiad costs, engineering and
manufacturing hours, testing, tooling, etc. They may request field-pricing support from the
Defense Contract Audit Agency (DCAA). The contracting officer starts these review efforts.
The contracting officer uses the data generated by these reviews in the development of the
Government's negotiation position and overall negotiation strategy.

(5 Should Cost analyses go beyond the traditional contract cost analysis concept,
by the use of specia teams of highly qudified individuas to perform a rigorous, in-depth analysis
of al phases of a contractor's operation. The team's purpose is to perform a one-time task and
disband after completion of that task. The goa is to identify uneconomical or inefficient practices
in a contractor's management and operation and to quantify the cost impact of those findings.
Should Cost procedures require a review only on sole-source major programs (that is, a $100
million or more annua production contract). The reviews address only the first production
contract (when setting up the production line) and the procurement after completion of the first
production lot.

(6) The difference between traditional contract cost analysis and a Should Cost
study is the analysis depth and the extent to which analysts challenge inefficiencies. The Should
Cost team will explore such areas as materias, subcontracts, operations, labor, overheads,
estimating procedures, materia handling, make-or-buy, etc. Some of the analyses may not apply
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to the specific proposa under review, but they may be hepful in the long term, since long-term
production tooling improvements may reduce the future cost of an item. Normally, a negotiation
ceiling price results from the Should Cost study.

(7) The exchange of cost data between the program cost and contracting processes
is very important. For initid production contracts, the negotiation goas are set to create a
directly traceable basis from the program cost estimate to the negotiated price. This is
accomplished by predetermining exactly how the negotiated goas will track to the program
contract cost estimate before getting a business clearance. By having IPRs between Should Cost
study team members and program management personnel, traceability is maintained during the
Should Cost study. Comparison between the Should Cost team recommendations and the
contract estimates shows the reasonableness and affordability of contractor proposals. A
planning Procurement Work Directive (PWD) for each Contract Line Item Number (CLIN) of the
Request for Proposal (RFP) is submitted before issuance of future-production RFP. The PWD is
based on estimates from the current program cost estimate. Thisis done to ensure that the CLINSs
or groups of CLINs are directly relatable to the cost and work breakdown structure (WBS)
elements of the program cost estimate. Theses direct relationships between CLINs and the POE
ad in updating the estimate based on the actual negotiated price. Incorporating the results of the
latest negotiated price in the program cost estimate is an iterative process. The result is used
during future proposal evaluations and negotiations.

c. Reconciliation of proposed contract award price

(1) PM for mgjor systems must advise contracting officers of the estimated cost for
each contract from the POE. Prior to the contract award, the contracting officer must reconcile
the presolicitation cost estimate and the proposed contract award price. The cost analyst will be a
great asset to the contracting officer during the reconciliation. This reconciliation shall be
compatible with the WBS and cost element structure of the POE.  The results of this
reconciliation will be used to update the POE.

(2 The contract portion of the POE reflects the presolicitation cost estimate. Cost
anaysts are responsible for producing a POE in enough detail that it can be used as a
presolicitation estimate.  Contracting officers must identify their requirements during the
formulation stages of the program cost estimate. Also, they should participate in the development
of the cost estimates, lending their business and contractual judgment to the cost estimating
process. Finally, they must aid, coordinate, and accept the contract portion of the program cost
estimate as their benchmark for contract price comparison.

d. Contractor cost data

(1) The Cost Performance Report (CPR) and the Contract Funds Status Report
(CFSR) are two contractor cost data reports that analysts can use to monitor contractor
performance and to update the program ®st estimate. CPRs apply to most mgor contracts
(contracts exceeding $60 million RDT&E or $250 million production in FY 90 dollars).
Cost/Schedule Status Reports (C/SSRs) similarly apply to most non-major contracts. DoD
5000.2-R does not require compliance with the Cost/Schedule Control System Criteria on firm
fixed price (FFP), time and materiads (T&M), and contracts that consist mostly of level-of-effort
work, athough the milestone decison authority may make exceptions. The monthly CPR
provides work scheduled, work performed, actua cost of the work performed, and the
contractor's estimate of the actua cost at completion. The quarterly CFSR provides time-phased
funding requirements and execution and identifies requirements for agreed-to work not yet under
contract.
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(2 The CPR and CFSR reports provide another source of data for the POE and
CCA. The CPR data show the contractor's cost and schedule performance trends and alow the
PM to independently assess the contract cost at completion. These data are extremely useful to
the cost analyst in estimating the cost of future work. The CPR variance anaysis can give
indications of potential cost overruns.  Also, it may provide insight into contract and technical
execution that could influence the cost estimate. The CFSR data can ensure that the Government's
funding plan is consistent with contractor performance trends.

(3) The Contractor Cost Data Reporting (CCDR) system is a primary data base
used in DoD cogt estimating. DoD has established uniform procedures for collecting contractor
codts for ACAT | and Il programs and designated the OSD Cost Analysis Improvement Group
(CAIG) as the CCDR proponent for reporting. CEAC is the Army focal point for CCDR
implementation. In the CCDR plan, the PM tailors cost data collection to satisfy program and
DoD requirements. The plan identifies the reportable WBS elements, the type of reports required
(C/SSR, CFSR, or CCDR), and reporting frequency. The PM submits the draft CCDR plan to
CEAC for review (ACAT | systems) or approva (ACAT Il systems). The CAIG approves
CCDR plans for ACAT | systems. The CCDR requirement includes four reports: Cost Data
Summary Report, Functiond Cost-Hour Report, Progress Curve Report, and the Plant-Wide
Report level. These reports provide actua |ot-based costs at a level of detail required to develop
credible cost-estimating relationships, such as hours and dollars by type of labor, materia, and
subcontract costs.

e. Key cost anaysis interfaces

(1) Cost andyss supports contracting efforts by initidly estimating and
developing arationae for the resources needed to fund the requirement. For major contracts, cost
estimates support the Government's negotiation team. Cost analysts are frequently members of
Source Selection Evauation Boards and other specia teams to support contracting efforts. The
CCDR plan guides the development of a common WBS for both the cost estimate and the
contract. Cost analysts can also support contract execution through the analysis of contract cost
performance reports.

(2 A contractor’s current and future financial condition has a significant impact on
its ability to successfully execute the terms of a contract. A careful analysis of a firm's financia
hedlth through ratio, cash flow, and other financia analyses enables the Army to make informed
decisions during the source selection process, negotiate with potential contractors concerning the
amount of money to be paid and how payment is to be made, and monitor contractor performance
after contract award. The Army must be assured that firms can meet contractua obligations in
terms of costs, schedule, and performance.

(3) Contractors now are able to use parametric to estimate their responses to RFPs.
Since the Army Acquisition Executive and the Assistant Secretary of the Army (Financid
Management & Comptroller) endorsed the Automated Cost Estimating Integrated Tools (ACEIT)
model and since it is widely used to prepare POEs, CCAs and ICEs, it would expedite the
comparative analysis of the submission if the contractor uses the same mode.
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CHAPTER 3 — COST ANALYSISPROCESS, METHODS AND TECHNIQUES

3-1. Introduction

This chapter provides an overview of the cost analysis process, including methods and
techniques. The primary purpose of cost analysis is to trandate resource requirements (equipment and
personnel) associated with programs, projects, or processes into dollar values. Anaysts use these cost
estimates to trandate resource requirements into budget requirements.

3-2. Theanalytical approach

a. An andytically sound methodology and a systematic approach are the keys to developing
reliable and valid cost andyses. The following six steps briefly describe the general cost analysis
approach:

(1) Set up definitions, ground rules, and assumptions/constraints. At the beginning of
each cost analysis, the analyst must determine the scope of the problem or issue. This definition, with the
ground rules and assumptions, provides the basis for the cost analysis. For mgor materiel systems, the
DoD Component responsible for the system's development must prepare a Cost Analysis Requirements
Description (CARD). Chapter 4 and appendix | discuss the CARD in more detall.

(2) Select the cost structure. A well developed cost structure ensures that a program is
completely costed and eliminates double counting. For materiel systems, there are two types of structure.
The first is the cost element structure (CES). This structure groups costs into system-specific and
gppropriation-discrete cost elements. The second is the WBS. The MIL-HDBK-881B defines the
generd WBS dements, by commodity. Since elements will vary dightly among materiel systems, each
materiel system will have its own WBS. Combining the WBS with the CES forms a structure that
provides the primary means for ensuring the consideration of al appropriate costs. Chapter 4 and
appendices D and E provide a set of well-defined cost € ements, a structure, and formats to document and
present a materiel system cost estimate.

(3) Compilethe database. The process of identifying appropriate data sources is a critical
step towards completing a successful analysis. Data in the form of cost, technical, and programmeatic
information serve as the basis for the analysis. Data take many forms, such as historical contractor cost
reports, Government contracts, cost/technical databases, data from previous estimates, and Should Cost
studies. Selecting appropriate data for the task requires sound analytic judgment, because the anaysis
process benefits from organized and structured data. The anadyst must analyze historical data to verify
comparability between the current program and previous or similar programs. Also, the anayst should
identify and address any anomdies in the data and adjust it for inflationary effects and quantity
differences, as necessary.

(4) Prepare the cost estimate. Inthe preparation of a specific estimate, the analyst may
use more than one cost-estimating technique. For example, if a conceptua system involves key
equipment for which there has been no experience, a detailed engineering cost estimate would not be
possible, since the system description is minima and historical data does not exist on key aress.
Therefore, analogy cost estimates would be used when historical cost data exist for one or more items that
are smilar to those proposed. Parametric cost estimates would be appropriate when relationships
between cost and system characteristics can be authenticated.

(5) Test the total cost estimate. The purpose of testing the estimate is to ensure
reasonableness and completeness. The analyst should test key cost elements for sengtivity to the cost-
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estimating techniques used and to key ground rules and assumptions. Finally, the analyst should conduct a
cost-risk assessment.

(6) Preparedocumentation. The anadyst must document al steps in the development of a
cost estimate, including definition, ground rules, and assumptions. Also, the anadyst must state the source
of al data and the processes used to analyze the data. In addition to the identification of the methods
employed for each cost element, the documentation should address the rationae for that selection. The
documentation must provide enough detail for another person to track the cost-estimating process from
definition to conclusion and to modify the analysis at a later date. Chapter 4 provides cost documentation

standards for materiel systems.

b. Figure 3-1 depicts the genera methodology.

Develop € « Data/CERs
—p»|  CostElement M * LCC Estimates
Structure & WBS * Cost Drivers
Establish Prepare — | o
Ground Rules  H 3 Cost Estimates Test Tota - repare
and Assumptions for Each Element | 2| System Estimate Documentation
Compile Enai -
> Data Base/ ] : Ang:neerlng
CERs/Models nalogy
« Parametrics
« Expert Opinion « Reasonableness
« Sensitivity Analysis

« Cost-Risk Assessment

Figure 3-1. Cost Analysis Methodology

3-3.  Cost-estimating methods

a. The engineering approach, parametric approach, analogy approach, and expert opinion
approach are four cost-estimating methods. The use of a specific approach varies with the reliability and
quantity of available data. Each approach has limitations.

b. The engineering (bottom-up) approach is an examination of separate work segmentsin detail
and a synthesis of the many detailed estimates into a total. With this approach, the analyst divides the
system, activity, or item of hardware into its segments and makes an estimate of each segment's costs.
The analyst then combines these estimated costs with estimates of integration costs to arrive at a total
cost. A maor limitation of the engineering approach is that it requires the analyst to have an extensive
knowledge of the system, activity, or item. Also, the anadyst must know both the development and
production processes. Particularly for new technologies, the detailed knowledge required for a complete
engineering analysisis not dways available, making this approach the most difficult to apply.

c. Inthe parametric approach, the analyst relates cost to some physical attributes or performance
characteristics. An attribute can be weight, horsepower, bore diameter, fuel consumption, etc. In
developing the cost-estimating relationship (CER), data availability limits the application. Confidence in
the results of a parametric estimate depends directly on setting up valid relationships between cost and
definable physical attributes or performance characteristicss. When documenting the results of a
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parametric approach, the analyst must present the statistical characteristics, data sources, and assumptions
surrounding its development.

d. The analogy approach is a direct comparison with historical data of similar existing systems,
activities, or items. The mgor limitation of this gpproach is that it is a judgment process and requires
considerable experience. The analyst must show the validity of the direct comparison. A variation to this
methodology is to adjust the historical data to account for some variation in the proposed system, activity,
or item. For example, if commercial vehicle data are used to estimate some aspect of a tactical vehicle,
then the historical data might have to be adjusted to accommodate the impact of complexity or
"militarization." It is very important that the analyst document the "adjustment technology” to show the
applicability of the methodology.

e. The expert opinion approach uses the subjective judgment of an experienced individua or
group. Whenever expert opinion is used, the documentation should contain the sources of the opinions
cited. Also, the documentation should include a list of the sources attributes that make them experts. It
is very important to show the credibility of the experts.

() One common technique used is the Delphi questionnaire. This technique involves
querying a group of experts about their opinions. The analyst seeks information and supporting rationde
independently from each expert. Then the analyst summarizes the results and sends a report to each
expert. The analyst gathers a second opinion from each expert, summarizes those results, and reports
again to the experts. This iterative process continues until the experts reach a consensus, or

near-consensus.

(2 A second application of expert opinion in cost analysis is the development of cost
knowledge bases. Both knowledge bases and traditional databases store information, but differ
significantly in the type of information stored. Databases store only facts. In addition to the facts,
knowledge bases capture, cause-and-effect relationships, estimating rules such as time-tested rules of
thumb, and probabilistic information. Expert opinion is used to develop knowledge bases. In cost
estimating, knowledge bases have the potentia of improving the applicability and utility of exigting
databases.

3-4. Estimatesin constant, current, and discounted dollars

a. Estimates prepared in constant dollars do not show the changing spending power of the dollar
over time. When estimates are used for programming and budgeting, they must be adjusted for inflation.
OMB is responsible for developing inflation guidance by appropriation for Government estimates,
normaly each January; OSD distributes this inflation guidance to the Services. This coincides with
preparations for the budget and the annua Selected Acquisition Report (SAR). It isimportant to use the
latest inflation guidance for dl estimates.

(1) Congant-year dollars must be associated with a base year (for example, FY 2001
congtant dollars). To be in constant dollars, the analyst must adjust the costs so they reflect base-year
prices for all time periods. Constant dollar estimates help the analyst determine the true cost changes of a
system, activity, or item. Normaly, estimates should be prepared in constant dollars for the year after the
calendar year in which the estimate will be completed.

(2 Current-year dollars (thenryear dollars) reflect the effect of inflation. That is, they
reflect the buying power of the dollar in the year the work was done or programmed. Prior costs are the
actual amounts obligated or spent. Future costs stated in current-year dollars are the amounts that should
be programmed under the full funding concept. When making cost estimates, the analyst changes the
constant-dollar estimate to a current-year dollar estimate by applying the correct inflation factors. These
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factors not only adjust for the year-to-year compound inflation rates, but aso include appropriation-
unique outlay rates. For example, the RDT&E appropriation historicaly expends 51.3 percent in the first
year, 36.7 percent in the second, 8 percent in the third, and 4 percent in the fourth year. Thus, the analyst
calculates the current-year dollar value for year 1 by using an inflation factor that assumes the funds will
be spent (outlay) over 4 years. The factor incorporates the expected outlay rate with compounded
inflation rate. As a result, where there are significant outlays, the constant-dollar and current-dollar costs
for eventhe base year will differ.

b. The time value of money considers the value of money at different points in time. Interest
costs, the Government’s cost of capitd, vary by time period, expenditures, and alternative acquisition
strategy.  Future expenditures must be adjusted to a common point in time for comparison. This
adjustment is caled discounting, a technique used for converting cash flows occurring over time to
equivalent vaue at a single point in time.

(1) OMB Circular A-94 and DoDI 7041.3 require the use of a discount rate based on the
Treasury Department cost of borrowing funds. This discount rate should be used in evauating the
measurable costs and benefits of programs or projects when they are distributed over time. The
prescribed rate will vary dependent on the length of the period of analysis and on whether the costs and
benefits are measured in constant or current dollars. A discount rate that has aready been adjusted to
eliminate the effect of expected inflation should be used to discount costs and benefits expressed in
constant dollars. Conversdly, a discount rate that reflects expected inflation should be used to discount
costs and benefits expressed in current dollars.

(2 The estimate of the discount rate is prepared annually ky the OMB, and reflects the
expected cost of borrowing for 3, 5, 7, 10, and 30 year securities. Annua updates to discount rates are
provided by OMB in the February/March time frame, and are disseminated throughout the Army by
USACEAC upon receipt.

(3) Documentation must specify whether end-of-year or mid-year values are used. The use
of mid-year values is preferred, because this reflects the normal situation where expenditures are spread
throughout the year. If end-of-year is used, include justification in the documentation as to why end-of -
year values were used rather than mid-year values.

(4) For additiond information on discounting, see the Department of Army Economic
Anaysis Manud.

c. A cash flow diagram is useful for disdaying and understanding payments of money over
time. This type of diagram graphically displays the timing and size of al costs and benefits associated
with a given estimate. Figure 32 is an example of a cash flow diagram for an aternative with a 9-year
life. In this cash flow diagram, a downward arrow depicts costs while an upward arrow shows benefits.
This dternative has an investment of $500 at the beginning of year 1, midyear annual costs of $30,
one-time costs (midyear) in years 4 and 8 of $50, midyear benefits of $60 in year 2 and $120 annudly in
years 3-9, and a salvage vaue of $20.
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Salvage Value: $20
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Figure 3-2. Cash Flow Diagram

3-5. Cost-estimating data sources

a. A cost andys should identify, collect, classify, and andyze data before doing cost estimating
within the analysis process. Cost data, by definition, include al available quantitative and monetary
information. Potential data sources are listed below. This list is not al inclusive. Regardless of the
nature of the data used, the source must be identified in the documentation of any analysis. The cost
analyst should be aware of the sensitivity of contractor proprietary data.

(1) Financid reports.
(2 Budget and Program Objective Memorandum (POM) submissions.
(3 Management Decision Packages (MDEPs).
(4) Contract cost and performance reports.
(5) Audit reports.
(6) Manpower records/reports.
(7) Satistical reports.
(8) Surveys.
(99 Management studies.
(10) Modernization plans.
(11) Industry guides and standards.
(12) Professona journals and publications.
(13) State and local government publications.
(14) Army publications.
(@) Fiddmanuas.
(b) Standard operating procedures.
(c) Table of organization and equipment/table of distributions and allowances (TOE/
TDA) documentation.
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(d MANPRINT documentation.
(e) Regulations.
(f) Pamphlets.
(g) Officid policy guidance.
() Cost Analysis Requirements Description (CARD).
(15) DoD directives, ingtructions, and manuals.
(16) Technica manuals.
(17) Other Federa agencies, to include the OSD, Air Force, Navy, Marine Corps, and Coast

Guard.

b. Cost estimating requires a relational comparison among data. A basic premise underlying the
application of analytical review procedures is that relationships among data exist and will continue unless
conditions change. The presence of these relationships provides the analyst with indicators that can form
the basis for assumptions, cost factors, and CERs.

c. CERs use various combinations of data, such as dollars, physicd characteristics, quantities,
ratios, or percentages. The CER should be relevant, valid, verifiable, and reasonable.

d. After identifying and collecting cost data, the analyst must relate the data to cost e ements.
Cost elements are the lowest level of a cost estimate. The cost estimate total is the sum of al the cost
elements.

3-6. Software cost estimating

a. Because software life cycle costs account for a significant portion of information systems
costs, and are often significant in materiel systems, they must be estimated carefully. Software cost
estimating involves a large degree of professional judgment, from both a project management and cost
analysis perspective.

b. The typica software life cycle phases are plans and requirements, product design, detailed
design, code and unit test, integration, implementation, operations and maintenance, and phaseout. The
most critical of al the phases is the plans and requirements phase. A thorough analysis of the software
development requirements during this phase will avoid many future changes that lead to schedule
dippages and cost overruns.

c. One way to develop software cost estimates is by collecting historical data on processes
similar to the one being modeled (analogy). The data is used to form an empirical relationship between
the required tasks and the resources needed to complete them. There are several software cost models
available to estimate software development costs, but no one modd is superior for al applications. The
use of these models requires a high level of professona judgment and their accuracy is, in part, a
function of how closely the historical data correlate to the modeled process. Regardless of the model used
to estimate software costs, the results will not be better than the input data.

d. Most models use estimated lines of code (LOC) to estimate software development costs. The
sizing of the development effort directly relates to the program requirements determined during the plans
and requirements phase. Various models and techniques are available to aid the anadyst in sizing the
proposed program. Sizing ky andogy, function point anadysis models, and size-in sze-out are just a few
of the techniques used for sizing software development efforts.

e. It isimportant to estimate LOC as closely as possible, since that number drives the estimate
of the project cost and completion schedule. It is aso important to identify reusable software LOC.
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Software development, writing, and ingtallation incur high costs. Cost reductions are possible using
reusable code, code generators, and object-oriented programming, kecause they reduce the number of
LOC that must be written, thus reducing the cost to develop the software.

3-7. Cost asan Independent Variable (CAIV)

a. Overview

(1) DoDD 5000.1 recognizes the fiscal constraints on the defense acquisition process.
CAIV is one tool to meet our objective of acquiring systems that are both operationaly effective and
affordable throughout their life cycles. At maor milestone reviews, the Milestone Decision Authority
approves aggressive, achievable life cycle CAIV objectives and approves the management plan to achieve
these goals. These objectives become part of the Acquisition Program Baseline.

(2) The acquisition strategy addresses the means to meet the CAIV objectives -- balancing
mission needs with available resources. Normdly, at the inception of an acquisition program (Milestone
A), the PM with the collaboration of the user proposes system thresholds and CAIV objectives for cost,
schedule and performance that will result in a product that is both operationally suitable and effective --
and timely and affordable. CAIV is not limited to new programs. It is aso implemented when there is
magor modification to existing programs.

(3) Proposed system thresholds establish the requirement boundaries separating an
acceptable from an unacceptable product. Examples of system thresholds are limits for unit cost, weight,
or power consumption, which, if exceeded, would require the reevauation of either the concept design, its
acquisition approach, or the system requirement.

(4 The successful application of CAIV requires continuous, effective @mmunications
between the acquisition community and the operational user. The developer must master a full
understanding of user needs. The user, in turn, benefits from close engagement with the developer --
tracking program progress and gaining insghts into the product's future operationa potentiad and
limitations. This collaboration is needed to achieve the proper balance among the product design
dimensions of cost, schedule and performance.

(5) In the Army, Integrated Concept Teams (ICTs) and Integrated Product Teams (IPTs) are
important forums for continual, open communications between the stakeholders. Before milestone 0, the
user led ICTs include the developer in investigating the feasibility of a wide range of proposed concepts
that provide a materiel solution to the identified operational need. The AOA is the mechaniam that links
the proposed concept to the mission capability. “Order of magnitude” life cycle cost is one important
selection attribute used during the AoA.

(6) The user community drafts the Mission Needs Statement (MNS) with the support of the
meateriel developer. For the CAIV process to be most effective, the MNS should not be written to specify
a unique materiel solution. As the design concept matures, the PM, with the concurrence of the
stakeholders, may refine the CAIV objectives and the performance thresholds consistent with the user’s
operationa requirements. When necessary, the MNS will be modified to reflect these changes.

(7) The application of CAIV chalenges the user to identify a limited number of Key
Performance Parameter (KPPs), which establish non-negotigble limits for system performance, from
among al of the desired performance parameters. KPPs are selected based on their relatively high
contribution to the system’s overal operationa performance. For example, one set of KPPs might
include a day/night operational capability and effective range, transportability, lethality, and survivability
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limits. KPPs must not be alowed to be so numerous or redtrictive that they make meaningful cog,
schedule, and performance trade-offs impossible.

(8) As the program moves beyond Milestone A the user led ICT transforms into a
developer led IPT, continuing the active collaboration between the developer and user. (The same
stakeholders are represented in both ICT and IPT.) In the IPT, the user evaluates the potential mission
consequences of design trade-offs that impact non-critical performance parameters. A successful CAIV
process requires the user’ s active participation throughout the acquisition cycle.

b. The Cost Analysts Rolein CAIV

(1) The Army cost andyst plays an active role in the implementation of CAIV. Army cost
analysis is represented on all program ICTs and IPTs. At the pre-milestone O concept stage, the cost
analyst provides “order-of-magnitude’” estimates of the cost to bring emerging technologies from the
technology base to full-scale development. They also estimate the cost to produce and operate them. At
this early stage, it is criticdly important to ensure that cost assumptions for competing alternatives
represent reasonable expert assessments of the expected technical difficulty. These early estimates play
an important role in the relative rankings of the AocAs. As dternatives are down-selected, these early
“order-of-magnitude’ estimates are devel oped into the basis for initial program planning and budgeting.

(20 Cost andysts establish linkages between the early promises of new technology, the
expected mission capability and the resuting life cycle costs.

(3) The ACP isrequired at milestone decision points for all ACAT | and specid interest
ACAT Il programs. The ACP is the approved life cycle cost estimate for the program described in the
Cost Anayss Requirements Description (CARD). A proposed ACP is developed in the CAWIPT, which
is co-chaired by the PM and the USACEAC. The CRB, composed of senior Army functional |eaders,
reviews the proposed ACP and advises the Assistant Secretary of the Army (Financial Management and
Comptroaller) (ASA (FM&C)) on its reasonableness. When approved by the ASA (FM&C), the ACP is
the basis for decison making, contracting, programming, planning and budgeting. The ACP is the cost to
achieve the threshold system requirements, or a reasonable tasking from the threshold system as reflected
in the CARD.

(4) CAIV objectives are related to the ACP. Depending on the program phase, the Cost
Performance IPT (CPIPT) group (which looks a lot like the CAWIPT) works from either the ACP
developed information, or earlier “order of magnitude estimates’ to investigate the relationships between
technol ogy/cost/schedule and mission effectiveness. These analyses assess the related technical, cost and
schedule risks associated with a particular course of action. These analyses support the PM’s
development of aggressive CAIV objectives to propose to the Milestone Decision Authority at the time of
the milestone reviews. When successful, these approaches would be incorporated into subsequent
CARDs and ACPs. The CAIV objectives will hopefully reduce the program life cycle resource
requirements and be incorporated into the Army budget.

3-8. Risk and uncertainty analysis

a. Although many people use the terms “risk” and “uncertainty” interchangeably, a distinction
can be drawn between them. Risk deals with measurable probabilities, while uncertainty must be defined
subjectively. An event contains an dement of risk when the likelihood of its occurrence can be defined
by a probability digribution. Risk that is defined by a probability digtribution is often referred to as
“objective risk.” The event is uncertain when the likelihood of its occurrence can only be defined in
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subjective terms.  There are many tools and techniques, such as probability theory, game theory, Monte
Carlo technique, Delphi technique, and decision trees to aid in making quantified risk assessments.

b. Risk anadysis examines the likelihood that actua results will fal within a specified range
around a predicted point estimate, using probability concepts. Once the anadyss is complete, the risk
must be explicitly defined for the decison maker. Every life cycle cost estimate will have arisk analyss.
The Cost Review Board Working Group or the CAWIPT depending on the program prepares this

anayss.

C. Seegppendix K provides for additiona cost risk andys's guidance.
3-9. Sensitivity analysis

a. Sendtivity analysis is atool for assessing the extent to which costs and benefits are sensitive
to changes. It repeats a prior anaysis using different quantitative values to determine their effects on the
results of he basic analysis. If changing an assumed value results in a relatively large change in the
outcome of the analysis, it is said to be sendtive to that assumption. And findly, sendtivity anayses
provide a range of possible outcomes that are likely cost to provide a better guide for the decision maker
than a point estimate.

b. All cost estimates should include sensitivity andyses. The first step is to describe the
approach, assumptions, and the model used to conduct the base andlysis. Next, identify the factors that
warrant sengitivity analysis. Finadly, repeat the analysis while systematicaly changing the values that it is
believed to be sensitive to. Some factors that may warrant sensitivity analyses are:

() The effects of a shorter or longer economic life.

(2 The effects of variation in the estimated volume, mix, or pattern of workload; for
example, the production rate or learning curve.

(3) The effects of potentia changes in requirements resulting from either congressiona
mandate or changes in functional responsibilities.

(4 The effects of potential changes in requirements resulting from changes in
organizational responsibility at the Site, ingtalation, base, or MACOM levdl.

(5) The effects of changes in configuration of hardware, software, data communications,
prime support equipment, and other facilities.

(6) The effects of aternative assumptions on areas such as the project operations, inflation
rate, residua value of equipment, and length of development.

(7) The effects of changing the fielding strategy.

c. Figure 33, illustrates one way a sensitivity anadysis could be presented. Choose the method
that best communicates the cost sensitivity information to the decision maker.
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Figure 3-3. Estimated Life Cycle Cost Sengitivity
3-10. Validation analysis

a. An independent organization or agency will review each cost estimate that exceeds
$1,000,000 or as required by management. A statement or evidence of the vadidation will be
attached/fixed to the cost estimate with the point of contact listed in the statement. The purpose is to
verify the existing cost estimate rather than create a new one.
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b. The review includes a thorough analysis of problem definition, aternatives, assumptions, cost
estimate, benefit analysis (as necessary), risks, senditivity analysis, conclusions, and recommendations.
The review of source data and analytical methodology is of particular importance. If time and resources
permit, the review should address the applicability of other data sources and methods. Figure 3-4 outlines
validation considerations for key elements, methods, and issues.

O SYSTEM DEFINITION
— Isthesystem to be costed well defined; CARD or other definition?
— Areall variances and reasons clearly stated?
— Arebasic study ground rules identified?

0 ASSUMPTIONS/CONSTRAINTS
— Areall assumptions clearly stated; not just arepeat of ground rules?
—  Arethe assumptions reasonable and can they be validated?
— Areintuitive judgments identified?
—  Arestudy constraints identified?

0 INCLUSION/EXCLUSION CRITERIA
— Areall cost elements and WBS elements clearly defined?
— Do the cost elements and WBS elements agree with the system definition and adequately represent the system to be
costed?
— Areall costsincluded?

0 DATA SOURCE AND DATA ADJUSTMENTS
— Areall data sources and data adjustments clearly presented?

0 COST ESTIMATE EXPRESSION AND METHODOLOGY
—  Doesthe estimate use good analysis techniques?
— Isquality analysis presented?
— Istheestimate arithmetically correct?
— Arethe estimating methodologies identified and are they appropriate for the subject matter?
— If previous cost estimates exist, can the differencesin the current estimate be traced to the previous?
— Hasinflation been applied and cal cul ated properly?
— Isthe source of the inflation indexes identified?
— Istheestimate documented thoroughly (including assumptions, data sources, methodol ogies, CERS, results)?

0 SENSITIVITY/UNCERTAINTY
— How sensitive are the final resultsto changes in the values of model parameters?
— Isuncertainty analysis performed?

0 RESULTS
— Aretheresults clearly presented and do they track to the proposed system PPBES (MDEP) formats?

Figure 3-4. Validation Considerations
3-11. Interface with environmental and hazardous material impact analysis

Hazardous materials must be given speciad consideration during the design phase of the system.
Public Law 103-337 requires the Secretary of Defense to analyze the environmenta costs of a major
defense acquisition as an integral part of the life cycle cost anadysis of the program. This anaysis should
include the materids to be used, the mode of operations and maintenance, requirements for
demilitarization, and methods of disposd. The handling and disposa of hazardous materials have
potentialy significant cost impacts. The first step is to determine whether the use of adternative materials
is possible. Using aternative materials may offset disposal costs by higher design or production costs.
Thus, the analyst must evaluate the impacts on costs in a life cycle context. If there is no aternative,
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reducing the hazardous material handling and disposal impacts can be considered. In addition to hedth
and safety considerations, the requirements for hazardous materials certificates and transportation should
be addressed.

3-12. Cost-estimating errors

a. The analyst should always be aware of the four types of cost-estimating errors. double
counting, omission of costs, hidden costs, and spillovers.

(1) Double counting occurs when the analyst includes the same element of cost in two
portions of the estimate. Thus, the analyst counts the same element of cost twice.

(20 Omission of costs occurs when the analyst overlooks costs that apply to an estimate.
Omitting costs can serioudy distort the analysis.

(3) Hidden costs can occur in many ways. They can occur from midabeling cost elements,
nondisclosure of certain costs, and improper allocation of overhead.

(4 Spillover costs are secondary effects not directly related to the project/program. For
example, when the reference system's requirements require unplanned production of a second system,
there are spillover costs. When the analyst does not address these burdens, the decision maker does not
know the total impact of the decision.

b. Any of these problems may serioudly distort the outcome and reflect unfavorably upon the
credibility of the cost analysis.

3-13. Inherited assets

a. Inherited assets occur as systems or organizations phase out of the force. These systems
usually release personnel, equipment, or facilities that are available for use by existing or new systems or
organizations. When new or existing systems or organizations use these released resources to fill their
requirements, they become inherited assets.

b. The availability of inherited assets may make a considerable difference in the cost of a new
system. They may be important in cost effectiveness comparisons, especialy if one dternative can use
inherited assets while the other cannot. A system using inherited assets does not have to fund such
one-time costs. However, there may be one-time transitiona costs, such as training, transportation, and
travel that the system using the inherited assets must fund.

c. Inherited assets represent an opportunity cost that the anayst must include in the system's
estimate that inherits the asset. The rationale for including this opportunity cost is that if a particular
project uses the asset, then another project cannot use it. Therefore, the other project will have to
purchase anew asset. The Government does not pay for the inherited asset (a second time), but the asset
has avaue. The anayst must add this value as a cost to the project. However, if only one system needs
an inherited asset, then there is no opportunity cost.

d. A practica approach to estimating the value of an inherited asset is to determine its residual
vaue when inherited.
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3-14. Residual or salvage value

a. Resdud value, or sadvage value, is the estimation of future value of assets that will be
avallable later for dternative uses. An example is when a mgjor system phases out of the Army's
inventory. Some assets will have value because they can fill requirements of future organizations or can
be sold.

b. The analyst should not use residua values to reduce life cycle costs. These costs are sunk by
the time residual values come into play. Residual value is a benefit that is very speculative. It does not
represent savings, but does represent a potential value. Salvage value is usualy negligible.

c. The anadyst can estimate residua value using depreciation tables provided by the Interna
Revenue Service for different types of assets. Another sourceis OMB Circular A-76.
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CHAPTER 4 — MATERIEL SYSTEMSCOST ANALYSIS

4-1. Introduction

AR 11-18, The Cost and Economic Analysis Program, provides the policies and responsbilities
for the conduct of cost analysis throughout the Army. This chapter provides a basic framework of
methodologies and procedures for implementing the cost anadlysis policies in AR 11-18 on materiel
systems.

a  Process

() Cost andyss is the scientific process used to evaluate the resources required to
develop, test, produce, operate, maintain, or cut forces, systems, functions, or equipment. The scientific
process of cost analysis requires a thorough understanding of the item and its phases of evolution. Cost
anaysis includes the identification of assumptions and congraints, collection and testing of data, and
application of cost methods, theories, and techniques. Finally, the cost analysis process must include the
testing of the results for reasonableness and sensitivity to the assumptions. Anaysts usudly express the
results in dollars. They should include a discussion of the quaity of the data, the methods, and the results
in their documentation.

(2 Anadysts can apply the cost analysis process to either a smdl portion of a complex
system or the total system. An example is the analysis of the cost difference between single-year and
multiyear procurement strategies of a materiel subsystem. They can apply cost analysis to the item's total
life cycle, or to asingle phase of the life cycle. Also, analysts can apply cost analysis to check the relative
cost differences between competing aternative solutions.

(3) A cost estimate is the result of the cost analysis of a particular item. Anaysts use
specific information: a definition of the item, its life cycle phase, assumptions, constraints, quantities, and
other data sources. The analyst should document the estimate such that outside reviewers can track the
logic from the assumptions to the conclusion.

(4) The first step in any cost andysis is the development of a study plan. Appendix H
provides a study plan outline for any cost analysis.

b. Integrated management framework

(1) Fgure 4-1 graphicaly portrays the key interactions of the DoD Requirements
Generation System, Acquistion Management System, and Planning, Programming, and Budgeting
(PPBS) System. A synopsis follows.

(2) The Requirements Generation System initialy identifies the broad mission needs.

(3) The Acquistion Management System must identify and assess dternative ways of
satisfying these needs. The system must consider current and projected technology development,
producibility, industria capability, and support infrastructure constraints.

(4 The PPBS must make initia affordability decisions on proposed acquisition programs
based on the Defense Planning Guidance, approved investment plans, and overall funding constraints.

(®5) The integrated management framework alows for the progressive trandation of the
initial, broad MNS into performance goals. The framework then allows these goals to progress to system+
specific performance reguirements, and finally to a stable system design.
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Figure 4-1. Key Interactions

(6) Management must make magor cost-performance-schedule tradeoffs throughout the
course of program implementation. They base the tradeoffs on threat assessments, status of program
execution, risk assessment, test results, and affordability.

c. Life cycle management model

(1) Anaysts must address many different costs when performing a cost analyss.
Normally, the andyst must estimate al costs from the sart through implementation, operation, and
disposd for a program or project. Collectively, these costs are the life cycle costs (LCCs). Normally,
LCCs in the Army are broken into five parts—Research, Development, Test and Evauation (RDT&E),
Procurement, Military Construction (MILCON), Military Personnd, and Operations and Maintenance
(O&M).

(2 Research, Development, Test and Evaluation (RDT&E)

(@ This manua defines RDT&E costs as all costs for system-specific efforts during
the Program Definition and Risk Reduction and the engineering and manufacturing development phases
from Milestone A through Milestone C. RDT&E costs include al Government costs, both contractor and
in-house costs, of products and services necessary to bring a system from concept to production. They
aso include all costs to the Government of developing the specific capability, without regard to the
funding source for such costs.

(b) Estimates of RDT&E costs include al nonrecurring and recurring costs for
prototypes, engineering development equipment, and test hardware. Analysts must identify and estimate
any contractor system test and evauation and Government support to the test program. In addition,
andysts should consider such items as support equipment, training, data, and military construction.
Findly, andysts should include the cost of dl related RDT&E in the estimate, such as redesign efforts
necessary to install equipment on existing platforms.
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(3) Procurement

(@) This manud defines procurement costs as al costs of buying the prime mission
equipment (PME) and its support. Procurement costs cover production through introduction (fielding) of
the materiel system into the Army's operationa inventory. Examples of cost eements commonly
associated with the support portion of the system are support equipment, training, data, and initial spares.
A more refined breakout of the cost € ements associated with the Procurement costs follows.

(b)  Procurement costs include al Government costs, both contractor and in-house
costs, of products and services necessary to produce and field an operationa system. This includes the
hardware, training, and support activities necessary to begin operations. It aso includes costs of both a
nonrecurring (such as to set up a production capability) and recurring nature (such as repeated
production).

(c) Findly, procurement cogts include al costs resulting from fielding the system.
Fieding is the iterative process of introducing a system to a fina user with enough resources (people,
materiel, and facilities) to achieve its misson. This requires the integrated efforts of the ARSTAF (policy
makers), PM/PEO (system proponent), MACOMs (functiona intermediaries), and MTOE or TDA units
(fina users). The fidding limits (beginning and ending) are a function of the number of fieding
interactions for which each group is responsible. An iteration begins when the manufacturer passes
ownership of the system to the Government. It ends when the MTOE or TDA unit accepts the system and
begins operations with it. The range of fielding limits thus extends from asingle iteration for a unit to the
ARSTAF, responsible for al iterations.

(4  Military Construction (MILCON)

This manual defines MILCON costs as al costs of system-specific construction. Only
projects that are required for the materiel system and will be canceled upon termination of the materiel
system are system-specific construction. Examples of system-specific construction projects simulator
buildings, missile bunkers, and billets associated with the fielding of new organizations for the new
system.

(5) Military Personnel (MP)

This manual defines MP as the military personnel costs associated with the
development, production, fielding, operations and support of the materiel system that is not reimbursed by
any other appropriation.

(6) Operations and Maintenance (O&M)

(@) Operating and Maintenance costs include al direct and indirect elements of a
fielded weapon sysem. Magor cost elements include personnel, unit-level consumption, depot
maintenance, sustaining investment, inventory management control, and indirect O&M costs. In genera
terms, O&M costs include the continuing annual recurring costs of operating and maintaining force
structure and materiel systems to perform assigned missions. The level of sustainment is a function of
force dlocation, training goas, and the operating tempo (OPTEMPO) assigned to individua materiel
systems. O&M costs begin with materiel system fielding and end when the materiel system leaves the
Army inventory. The length of time associated with steady-state operations also drives the O&M costs.

(b) Also, O&M costs include all costs of the program, regardless of fund source or
management control. They aso include any measures of the opportunity cost of existing assets or assets
available from another source. Also, O&M costs include demilitarization, detoxification, or long-term
waste storage.

4-2. Cost Analysis Requirements Description (CARD)

a. The CARD is key in life cycle costing for major materiel systems. It is the source of a
system'’s description for the development of the POE, CCA and ICE. It describes the salient features of
both the acquisition program and the system itself, and provides the basis for the LCCEs.  With the kick-
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off of the CARD preparation milestones are identified and published in the Department of the Army
Program Cost Analyses.
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& Production)

Figure4-2. Comparison Current vs NEW 5000
(Details for Figure 4-2 located in Chapter 2)

b. A POE and a CCA shdl be prepared for each alternative that will be presented to the DAB or,
for delegated programs, to the AAE. The CAIG Chair will coordinate on a complete description of these
aternatives, the scope of the estimates to be made, and other related assumptions needed for developing
the cost estimates. This information shall be documented in the CARD and used by both the program

office and independent cost analysis office.

c. The CAIG requires a preliminary CARD no later than the OSD Milestone Planning Meeting.
OSD normally holds this meeting about 180 days before a planned DAB review.
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d. A more detailed discussion on the CARD is provided in appendix |.

4-3.  Work breakdown structure/cost element structure (WBS/CES)

a. Introduction

A god is the consistent preparation and documentation of cost estimates through using uniform
cost structures with standardized elements and definitions. A three-dimensional matrix best describes the
basic concept of materiel system life cycle costing. One dimension consists of cost elements, another
congists of PME, and the third is time (see figure 43). The structures and definitions presented in this
document support decison making a dl levels within the PPBS and defense acquisition management
processes. The term milestone costing describes the cost analysis process that normally is event-driven
within the acquisition management process. A time-phased matrix and a PME matrix are an integral part
of the milestone costing concept. They provide the basis for supplying various decision makers with
needed information. These matrices are two-dimensional output formats that combine the CES, PME
structure, and time.  Section 4-5.d.(6) describes these matrices in detail.

Prime Mission Equipment (PME)

U

X

P Time (FY)

Y v \

Element “Cell” CESY, PME Z, TIME X
Structure
(CES)

Figure 4-3. Materiel System Life Cycle Costing Matrix Cell

b. Work breakdown structure (WBS)

DoD 5000.2-R requires a WBS for each program. The program WBS defines the total system,
displays it as a product-oriented family tree, and interrelates work elements. During the early phases of a
program, analysts can use a generic WBS if a program 