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PREFACE

Department of Defense policy requires that military Program Managers develop a tailored
acquisition strategy that will provide the conceptual basis of the overall plan that a Program
Manager follows in program execution. A strategy that is carefully developed and consistently
executed is one of the keys to a successful program. It is a difficult and challenging task to blend
the multitude of requirements for a major system acquisition into an acquisition strategy that
also represents a consensus among the organizations that influence or are influenced by the
program.

This Guide provides, in a single source, information that Program Managers should Find use-
ful in structuring, developing, and executing an acquisition strategy. It captures many of the suc-
cessful ideas used in current programs and provides references for additional information to
provide assistance to the Program Manager and his staff. A conceptual structure for developing
and executing an acquisition strategy is provided together with criteria for evaluating a proposed
strategy. The major strategic alternatives available to a Program Manager are presented. For
each such alternative there is a discussion of methods, application criteria, advantages and dis-
advantages, development and analysis approaches, functional interfaces. and recent program
experiences. However, this guide alone does not provide the user with a definitive acquisition
stategy for his program. Well informed, educated, and innovative applications and judgments
are necessary to structure a successful acquisition strategy. Program Managers will continue to
seek guidance, data, and assistance from available sources as they prepare and revise their
acquisition strategy.

This guide was developed by ARINC Research Corporation. Annapolis, Maryland, under
contract MDA9O3-8 2-G-00S 6-0001 directed by DSMC.

Special thanks are due to the many DoD Program Managers and program offices that re-
sponded to queries and interviews and to personnel, faculty, and alumni of DSMC whose ideas,
suggestions, and comments were helpful in completing this project.

The Defense Systems Management College is the controlling agency for this Guide. Com-
ments and recommendations relating to the text are solicited. You are encouraged to provide
them on one of the preaddressed tear sheets located at the back of this Guide and mail them
to us.

Leslie R. Swanson
LTC. USAF

Defense Systems Management College
July 1984
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND 1976, partly as a result of recommendations by the
Commission on Government Procurement, the Of-

Today the defense posture of the United States is fice of Management and Budget (OMB) issued Cir-
strong. We have acquired the critical weapon systems cular No. A-109, \%hich established a Government-
needed for our defense. However, acquiring these wside policy to be followed by Executive Branch
weapon systems is a complex and challenging agencies in the acquisition of'major systems. A cor-
process, one that has been subjected to considerable nerstone of Circular No. A-109 \%as the tailoring of
study over several decades. Criticisms of the process an acquisition strategy for new systems dexelopment.
in the Department of Defense (DoD) have focused The OMB policy was translated through DODD
on the acquisition's taking too long, costing too 5000.1 and DODI 5000.2 into Military Department
much, and resulting in operational systems that do regulations (Army AR-100 and AR 70-1, Navy SEC-
not perform as expected. NAVINST 5000.18 and NAVNIMATINST 5000.29A.

Air Force AFR 57-1 and AFR 800-2) that proxidcPast and present Administrations and Congresses overall polio3 for system acquisition, including a,_-

have taken many initiatives to improve the acquisi- quisition strateg and acquisition planning.

tion of major defense systems, with emphasis on

specifying particular acquisition strategies and con-
trol methods to make the process more efficient. Ex- 1.2 RECENT DOD GUIDANCE ON DEFINING
amples of strategy include Fly-Before-Buy Prototyp- ACQUISITION STRATEGY
ing and Total Package Procurement. Examples of
control include the Planning, Programming, and While all services have responded in some medsure
Budgeting System (PPBS); Selected Acquisition to the OMB and DoD requirement for acquisition
Reports (SAR); Defense System Acquisition Review strategy development, there is substantial %ariation
Council (DSARC); Cost Analysis Improvement in emphasis on issues, approach to structure anti con-
Group (CAIG); and Defense Resources Board tent, and overall guidat..'e. There is no common
(DRB). During the early 1980s, the Acquisition Im- working definition of "acquisition strategy." or any
provement Program (ALP) in DoD and the Federal consistent agreement on its structure and compoi-
Acquisition Regulations (FAR) in the Office of tion; nor is there comprehensive guidance on how
Federal Procurement Policy (OFPP) have emerged. to proceed in developing and executing an acquisi-
Legislative action has also been evident. For exam- tion strategy.
pie, the Congress proposed the Defense Procurement
Reform Act of 1983 and included a product guar- Acquisition strategy has been defined as a "master

antee requirement in PL98-212, the Defense Ap- plan," "road map," "blueprint," and "plan to plan

propriations Act of 1984. by"-but perhaps most approrriately as "the con-
ceptual basis of the overall plan that a Program

These acquisition policy initiatives reach Program Manager follows in program execution."* It is the
Managers in the Military Departments and DoD framework for planning and directing the program.
agencies in the form of DoD Directives and Instruc- - _

tions, which in turn are translated into changes in *DODI 500.2 Major System Acquisition Procedures,
Military Department and Agency regulations. In March 19, 1980.
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Circular No. A-109 states, tht an acqlisilion .siruhcs,' d.xclopilig. and s.. il lt t , Ie.t .' l,,.l%.qiJ.,:i iie
shoulti he developed and tailored "as soon as the ,iraleV.
agenc decides to solicit alternatixe sxsen design Iopi ox d, appli,. hk, ,inn ttiol It, o , a;td
concepts that could lead to the acquisition ofa iie\\ st.tII oil ,t11 5L , d i=. : it . 1c11, , ll 'Tp ),

major svsien" and, in addition, that steps should proc,', No ii 1 ,crc . olllnoi i,- ha, tl
be taken to "refine the strategy as tile program pro- OlltlliitII

ceeds through the acquisition process." In the 1)oD. lo pro\ idc . i a,,. I hmn A I til 1' It', t1
an acquisition strategy should thereloie be de\eloped rccr.nce tt ,,. I t, IL p ,,pect ,.S I an
during Concept Exploration alter the program is ini- Managers.
tiated. [he Circular then describe, in general terms
a xariety ol considerations that such a strategy might 1.4 SCOPE AND CONTENTS
include.

[le FAR prescribes policieN and procedures for Ac- This guide focuses on nuoi Sslcl ttn1i dcnu-I4t Itiol p)0-

quiqiion Planning (Part 7) and Major System Ac- grams, although the basic or cpts and principles
quisition (Part 34). DoD polic guidance (DODD xsill appl\ eqiall tosnalc, 'rai,. Ihere arc oh-
5000.I, DODI 5000.2) specifics that an acquisition %1ious difterenes., such a, [tic e\tn.ti of the :Cies
Ntratcg% shall be developed for each nex, major process and the number of alt.nat, e, a\ailable.

ii,,ten. The Military Departments ha\e responsibility Throughout the guide, -iunif ic ant d :tereniicc in
fo- approxing such strategies, and each addresses this service policy and procedures hat int!uenee the
requirement in its oswn x\ax: d eelopment of acquisilion stialc v arc noted [hi,

guide is structured to prox ide an oser, tev, of the ac-
- he Army appends an acquisition strategy to each quisition process Chapter isso). the coiiccpt:, and

S,.tem Concept Paper (SCP). There is guidance structure of an acquisition s,ratey\ (Whapter I hree),
on the format and content of an acquisition the developinent and execution ((hapter l:our- and
stratecg in AR 70-1 (15 February 1984). issues and alternati\cs (Chapter I-ic). (Note: Ex-

* The Nav% issued NAVMATINST 5000.29A (6 .Ma. perienced Program Manager, might c!oSidCr pro-
19,3), wvhich details the contents of an Acquisi- ceeding directly to Chapter fhree..Acqui,,ition
tion Strategy Document to be developed and ap- Strateg) Con,:epts and Strntctime.)
proved early in each new% program.
lhe Air Force includes elements of an acquisition The chapters are summari/ed brieti, a, 1011o.,,s

strategy in the Program Management Plan that
i,, developed by the Program Manager; AFR 800-2 , Chapter Two, The Defense .Xcquisition Process.
(xith AFSC Supplement) provides guidance v% ith provides an oxerxie of the relationship of dete,ise
respect to the definition of acquisition strategy and policy to the acquisition proes, and identitic, par-
e.,ponsibilities f'or its deteloprnent, ticipants and their roles. Thi, material ,hoild noibe new to an experienced Prograin Mlana,.cr bill

[here is considerable variety in the guidance with serves as a ready reterence of the piograin phases.
respect to the format, content, and issues to be ad- events, and participants that ileCd to be ,otIidered.
dressed. No single information source details the ex- Military Department organization and pro.Cedures
perience and resources that are available to assist Pro- are summarited.
gram Managers or higher-level acquisition executives * Chapter Three, Acquisition Strategy (on,.cept and
in developing acquisition strategies. Table 1-1 sLIm- Structure, begins the more f'ocused discussion of
marizes the major areas to be considered in acquisi- acquisition strategy. The chapter i, desien.1 to ci-
tion planning as presented in key guidance materials sure that the Program Manager is made asare o
at the Federal, DoD, and service levels. A recent ex- the purpose and importance of an acquisition
ample of atn Acquisition Plan is included for strategy and the conceptual framcwvork for acquisi-
comparison. tion strategy development and execution. It ad-

dresses definition, benefits, timing, concerns,
structure and elements, and the criteria of acquisi-

1.3 OBJECTIVES OF THE GUIDE tion strategy. Its main purpose, therefore, is to aid
the Program Manager in planning for acquisition

The objectives of this Acquisition Strategy Guide are strategy development.
as follows: * Chapter Four, Acquisition Strategy Development

and Execution, presents a logical approach to
To provide a single-source reference document to guide the Program Manager in developing and ex-
guide the Program Manager in structuring, ecuting strategy. The chapter describes the critical
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importance of the acquisition strategy in the in a consistent format. The issues are defined; the
overall program management process. It suggests problem is specified; and approaches, strategy in-
that development, execution, and updating of the terfaces, time lines, and criteria are described. Ad-
acquisition strategy is perhaps the key role of the vantages and disadvantages of issues and alter-
Program Manager, with the attainment of tactical natives are compared. Recent experience and
goals better left to functional assistants. Specific sources of information are provided, together with
actions required in each acquisition phase are analysis methods and a list of pertinent regula-
discussed, and the tools that can be used to im- tions, directives, and pamphlets.
plement these actions are summarized.
Chapter Five, Acquisition Strategy Issues and A bibliography and a list of acronyms and abbrevia-
Alternatives, summarizes issues and alternatives tions are presented in appendixes.
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TABLE 1-1

';(roAN,' cW ACQUISZ11ION STRATEGY AND PLANNING

ELEMENTS OF A-1C. ELEMENTS OF FAR ELEMENTS OP DAR fl.EMINTS OF ARMY

A ' ISITION STRATFEY ACQUISITION PLANNING PROCUREMENT PLANNING ACQUISITION STRATOGY
(PART 7) (PART 21) (AR 70-1)

-- +tracr Process Aoguquitu- Background and - Description of the Program, - Program Structure
edunq ,, Essent ial rleeents Object iyes Item, or System - Contracting Strategy

eronetra .on Test an Fcalua - Statement of Need - Program Funding (R&D and Produc- - Tailoring the
;or rt;eris - Applicable Conditions tion), Including a Summary of Acquisition Process

''mte,? • Soxucitat~ons for -- Requirements for compatibil- Monies in the PYDP/Rudget - Supportability
Prpiscs ity with existing or future Su'ssrs - Manufacturing and Production
+:e-'s+ s n- w' se o n-I -t systems or programs. Delivery Requirements. oth R&D - Test end Evaluation
ec.ods fc, btanng an) Sus- -- Any known cost, schedule, and Production Contracts - Cset Grth and Driver

a .i'opetutcrs cspnbility. or performance Applicability of a Decision Co- - Technical Risks
- . tue:nes for Ecautuon st- constraints. ordinatLng Paper, Program Meo- - Safety and Helth

ea:-e -: rPe-et- Cost randum, Defense System AcquIsi-
F: p s. -- Life-cyole cost tion Review Council, or Internal

r~s - en r--- s' -- Design-to-cost Service Reviews
'e'-,ls t: cr--e'-t I :fe- -- AppI-catuon of should-cost - Background and Procurement

-" s - Capahbuity or Performance History

t -, laa F. 4! - Deluvery or Performarce-Perod - Cuscussion of Program Risk. In-
se fa:cactes Requirements oluding Technical, Cost, and
Me cods for A .a..zlr and ca1u- - Trade-lffu hchedue Risk
- . "ontrator and ;ccecnment - Rsks Integrated Logistics Support
l'sns Plan of Aori, planning Concept
eel fto- Ceetp:nq ontra-tot - Sources Appication of Desgn-tc-Cnst

!nceoties Competitson Application of life-Cycle rost
vreo:' ( *~

~
f 7u T 't Con- - Source-Select-on Procedures Reliability and Maintainability

vac, Best Sined lot tach Svuge - Contracting Consuderatuons Obectice, Incluing Warranties
v OA"i+;t [.rc Pr ;'res - Aittotity for ontract-nq ty - Test and Evaluation Approach

nicis-,a' i oct-uts Negotiatu: - Management Informatun/Prcgra
Budgetino a:- P-ndlnt Control Requirements
P-roduct rescrp t'ons Approval for operational Use
Pr1-.:es, Allocatvons, and - 5overnment-Furnrshed Material>
Allotments Facllities'Component Breakout

- >otra~tor Versus Goernment Application of Should-Cost

Performance - Milestone Chart Attachment De-
Ma a cmect In rmat ion pucting the Ob)ectuv s -f he
Requirements Acquisition

- Manr or Buy Milestones for Updatung the Pro-
- Test and E aluatuo curement Plan

- .ogistics i onsiderations Identif caton of Partcipants
-- Assumptions determising non- in the Procurement Plan

1tactor or agency support. Preparation
-- Reluabluty. csintainabil- procurent Approach for Each

ity, ac- quality assurance Proposed Contract
requirements, including any

planned ue of warranties.

-- Requirements for contractor
data includIng repurchase
data) and data rights, their
estimated cost, atd the use

be m adr of the data.
;overnment-Furnshed Property

- ;orrnment-purnished Information
- En '.onental Csiderdtions

Security 
0
onsderat mon

- tter "onsrderations
- Milestones for the Acquisition

'ycl

InO II e11-Identiiation of Participants
is Ah,uisition Plan Prepa ration
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EL MENTS O NAVy ELE4ENTS OF AIR FORE ELEMENTS OP RECENT

A'Q IjSITN STRATEGY PROGRAM MANAGEMENT PLAN ESAJPLE ArQUSTTION PLAN

(NAVMATINST 5000.29A) fAFA 900-2, 3)

Section 1: Needs, Constraints, - Program Summary and Authorization - Program Description

Thresholds, and Proqram Structure - Intelliqence - Program Funding
-- Statment of need - Program Management - Delivery Requirements

-- Prograe constraints and/or - System Engineering Applicability of Decision Coor-

thresholds - Test and Evaluation dlnatlng Paper (DCP) and Defense

-- Resources and funding - COaunication/Electronics System Acquisition Review Coun-

-- Program structure - Operations c Il (DSARC) Reviews

Section "I: Risk Analys'is - Civil Engineering - Background and Acquisition His-
Section II : Strategy to - Logistics tory

Achieve Objectives and Manpower and Organization - Program Risks

Implementation - Personnel Training - Integrated Logistics Support

-- Objectives and goals for the - Security (ILS) Planning

acquisition effort - Directives Application - Application of Design-To-Cost

-- Considerations and rationale (fDTC

foI program schedule - Application of Life-Cycle Cost

-- Planning and control of cri- LCC)
tical program activities - Reliability, Maintainability.

-- Acquisition alternatives and Quality Assurance (P.MQA1

-- The plan for selecting among 0bjectives
alternatives and the timing - Teat and Evaluation Approach

of key selection decisions - Management Information and Pro-

-- Thr interdependence of the gram controls

acquisition effort with Approval for Pull Production

other programs (AP

-- Sk Management Plan - Government-Furnished Property

-- The approach for design, Faclities'Component Breakout
hat d.arr a t denelopeet'., - Should-Cost

ad prepiannet product in- Industrial Preparedness Planning

pronement P- Other Considerations
-- Plans for achieving rei- Acquisition Miltones

ab~l~iy in desi n and Schedule for Updatlng the Acqui-

manufatotng sition Plan

-- Utandardization considers- - Acquieition Plan Participants

ions - Contracting Approach

-- "es1in-to-cont and at for - - tng-Range Plan

abillty consider at on,

-- tntegratcd :rqisqt s support

approach

-- 's1 of o qninatinrl assets
-- Mobiiza tioc capability

-- A _inanciol stiateqy

-- Plans for and funding re-
quired tr a-quie adequate
subsystems and system test

hardware

-- 're hosiness manadptent
appro"ah

- An aurtit trail of key ar-ui-
Sis n cisions
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CHAPTER TWO

THE DEFENSE ACQUISITION PROCESS

2.1 INTRODUCTION tional requirements for expansion, modcrn,'ation.
and support of the forces. The procc,, includc

To understand acquisition straiegy and place it in analysis of threats, mission arca ana)y-,i,. nel
proper perspective at the program level, the Program assessments of capabilities and shoittalls, conduct
Manager should have an appreciation for the rela- of technology programs, and establishment of rc-
tionship bet\\een National Security strategic plan- source constraints. Programs arc iniiaicd and pro
ning and the acquisition of major defense systems ceed to deployment and operation, through the ac:-
in the context of the defense acquisition environment. quisition process.
The defense acquisition environment is a major in-
fluencing factor in selecting the important issues and It is useful, in this context of fitting individual pro-
alternatives of acquisition strategy development for grais into the overall National \ccrity Post ut . to
defense programs. Department of Defense and Mili- distinguish between the macro-s ra!ce.\ of acquiring
tary Department policies, processes, and participants forces for National Security Objecti\es at the highest
are important, as is the contribution of industry. Tihe levels in the Administration and the micro-,tratcev
roles, concerns, and possible actions of participants of acquiring a particular s~steni ihrough the conduct
in the Executive and Legislative branches are critical of a program. The Program Manager is direct l in-
to any program's success. All must receive appro- volved at the micro-acquisition stratg lesel but nt,,,
priate attention in the development and execution of certainly be aware of' the broader issues. rhe Pro-
an acquisition strategy. gram Manager's domain is sho\n in thc fignre. Pro-

grain execution and resource expenditure %% ithin the
program acquisition process are ,.c tainl\ major Con-

2.2 NATIONAL SECURITY STRATEGIC cerns, but translating the operational requirements
PLANNING into operating forces is the primar\ ohjecti\ec. The

operating forces feed back to the tuacro-stralcgy to
United States National Security objectives and match the threat and to determine it the National
policies are established by the President. He has ad- objectives and policies can be acLomplishcd. Ne\\
vice from the National Security Council, from operational requirements ma\ be necc,,ar.. fcch-
Cabinet officials such as the Secretary of State and nologies are assessed to identif\ feaiblc and
the Secretary of Defense, from the Joint Chiefs of realizable developments that tia. be incorporated
Staff, from Congress, and from other advisors within into weapons systems. Mission area anal\Nw,, ate pet-
the administration and throughout the country. formed to identify deficiencies in existing aecncv

capabilities, or to evaluate opportunities for
An overview of National Security strategic planning establishing nek technological capabilities. [om cc
is presented in Figure 2-1. The required overall planning employs net assessment to determine short-
strategy for accomplishing DoD objectives and falls in matching the threat and in asse,,sing polen-
policies is developed by DoD/JCS/Military Depart- tial risks due to technological accomplishments h\
ment officials, who compare strategy options and adversaries. If necessary. program, and re,,ources arc
the existing operational forces' capabilities and adjusted to achieve a more desirable balance of'
resources to determine needs and to establish opera- operating forces capabilities.
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Acquisition is accomplished through consideration policies that have an impact on this program. Many
of priorities and pertinent resource and schedule con- participants in the acquisition process have veto
straints. The programs and resources are matched in power or can present obstacles to the Program
acquiring major defense weapons by means of two Manager; few have approval authority. Thle Program
well established processes: (1) the Defense Systems Manager must try to satisfy all elements in the ap-
Acquisition Revie", Council (DSARC) and (2) the proval chain.
Planning, Programming, and Budget System (PPBS).
The former is the approval process for programs; the The participants are not always in agreement. In
latter translates requirements and resulting plans and some instances the Executive Branch (through the
programs into operating forces' hardware and soft- Department of Defense and a Military Department)
ware and provides the resources to support the advocates a particular program but part of'the Con-
operating forces. gress is opposed to it. A case in point is thle MIX

missile development. In other instances the Ad-
2.3 EFESE SSTE ACQISIIONministration and Congress agree on what to do but

2.3TIDEFENSSSE ACUITO industry exerts what influence it has with particular
PA RT Cl ANTSCongressional members to obtain certain favorable

The resden ha athisdisosa th adiceof any decisions. The C-5B/C-17 decision is an example.
ThePreidet hs t hs dspoal headvce f mny Sometimes the military and the Departmient of

individuals, agencies, and organizations, inside and Defense no longer advocate procurement of a system
outside the Federal Government. His principal of- adCnrs ittsfrhrpoueet si h
fice wvithin the White House Staff for National adCnrs ittsfrhrpoueet si h

Security policies and objectives is the National case of the last purchases of the A-71) aircraft for
SecuioCoucil Forthedefnsesystms cqusi- the Air Force. Congress has become muore directly
SecuityCoucil Forthedefnsesystms cqus!- involved in program technical requirements, as \% hell

tion process and decisions about resources, he has itimposed a weight restriction on thle new USAF.
the Office of Management and Budget (0MB). They small ICBM. There also has been conflicting direc-
interact directly withi the Department of Defense, the tion, as when the House and Senate split on the need
principal architect and implementer of macro- for a second production source for the M-I Tank
acquisition strategy for expansion, modernization, engine. Table 2-2 highlights recent trends (as of 1984)
and support of forces to carry out Presidential .policy that have thle following effects:
and objectives. Defense system micro-acquisition
strategy is developed by the Military Department (or *Continue centralized policy direction at thle 051)
D)epartments in the case of joint programs and in level, while delegating more authority and respon-
conjunction with foreign countries in the case of sibility to the services in terms of detailed pro-
multinational programs), with responsibility gramming and execution, as evidenced by DoD's
delegated to a Program Manager to conduct a deferring several milestone decisions to the service.
specific program. Thle Military Departments, work- *Strengthen the roles of operational commanders
ing in conjunction with the OSD staff, are respon- and the Joint Staff.
sible for bringing programs to fruition and for *Strengthen the planning phase by providing
meeting technical, schedule, and cost goals. guidance in developing programs and budgets.

Congress authorizes and appropriates the money for Each of the participants also has anl oversight
programs. In recent years Congress has become much capability that is exercised to ensure that laws and
more directly involved with the technical details of regulations are being observed and programs are be-
the acquisition process. Congress has been adding ing pursued efficiently. There are a number of over-
to authorization and appropriation bills specific con- sight and monitoring agencies. The [xecutive Branch
straints and objectives related to certain weapon has the Just ice Department and OMB; the Depart-
systems programs. Industry implements the Ad- ment of Defense and the Military Departments have
ministration's desires to develop and manufacture independent Inspector General functions: and Con-
new systems through contractual relationships with gress operates the General Accounting Office for pro-
the specific Military Department that has respon- gram audits and assessments, the Congressional
sibility for a program. Table 2-1 lists thle defense Budget Office for budget and program cost esti-
systems acquisition participants and notes sources mates, and the Congressional Research Service and
of policy guidelines and decision responsibilities. Office of Technology Assessment for studies and

analyses. Industry has its legal resources to protect
The relationships among the acquisition participants its interests. The Program Manager must be sensitive
are very complex, and it is critical to a program for to all of these participants' positions and their vested
the Program Manager to be aware of people and interests.
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TABLE 2-1

DEFENSE SYSTEMS ACQUISITION PARTICIPANTS*

Policy Decision
Organization Guidelines Responsibility Implementation

Executive Branch A109 OMB/DoD President's
FAR Budget

Department of 5000.1 DOD/DRB DSARC
Defense 5000.2 PPBS

DAR/FAR

Military A (1000 series) A SA (S)SARC
Department N/MC (5000 series) N/MC SECNAV PPBS/POM

AF (800 series) AF SAF

Congress Budget Impoundment HASC/SASC Authorization and

and Control Act HBC/SBC Appropriation
HAC/SAC, et al. Legislation

Industry DAR/FAR Corporate Contract

Executive

*See the list of acronyms in Appendix A.

2.4 THE ACQUISITION PROCESS
AND ENVIRONMENT management system in the Department of Defense.

Employed to its fullest extent, it identifies mission
There are two major processes in the acquisition en- needs; matches needs with resource requirements;
vironment: (1) Planning, Programming, and and translates them into budget proposals and, fi-
Budgeting System (PPBS); and (2) Defense System nally, into programs. The inputs to the process are
Acquisition Review Council (DSARC) and Military the JCS and Military Department planning docu-
Department review [(S)SARC]. Both processes have ments, the Military Department Program Objective
evolved over the past several decades. There have been Memoranda (POMs), and budget estimates. The
a number of changes to the PPBS process since its system outputs include the Defense Guidance to the
inception during the Kennedy Administration in the Military Departments, which provides guidelines to
early 1960s, and to the DSARC process since it was the services concerning budgets and programs; the
initiated by Deputy Secretary of Defense David Five-Year Defense Program (FYDP); and, finally, the
Packard during the Nixon Administration in the late DoD portion of the President's budget. Congress
1960s. One of the greatest sources of change is change receives the budget in January and has the respon-
of Administration. Each new Administration tends sibility to authorize and appropriate funds for the
to adjust these processes to its own style of fiscal year beginning in October. Figure 2-2 depicts
management. the events and the timing of those events within the

overall PPBS system. It takes more than three years
2.4.1 Planning, Programming, and for a single fiscal year's detailed plan and budget to
Budgeting System go through the entire process. At any given time, four

PPBS cycles are under consideration, as shown in
The Planning, Programming, and Budgeting System Figure 2-3. It takes even longer if out-year budgeting
(PPBS) is the strategic planning and resources in the FYDP is included.
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TABLE 2-2

RECENT TRENDS AFFECTING ACQUISITION

STRATEGY DEVELOPMENT

Administration

- Increasing budget

- Increasing forces and increased ability to project

force into world trouble spots

DoD

- Decentralization toward increasing Military Department

authority and responsibility

- Improving and modernizing the defense industrial base
- Increasing competition

- Decreasing acquisition time

- Increasing oversight in the area of competition

Services

- More authority and responsibility in initiating early

system definition work (concept exploration)

- More authority and responsibility in approving

programs for full production and deployment

Industry

- Improving profits

- Increasing productivity
- Improving production base

Congress

- Closer, more detailed program and budget reviews

- More initiatives and constraints in authorization and

appropriation bills

National policy ind Department of Defense guidance (2) programming matches available dollars to the
are provided to the services when they develop their most critical needs, leading to the developnet of
POMs. Program Decision Memoranda result from the five-year resource proposal, and (3) budgeting
DoD reviews, with the services then adjusting their provides final costs for approved programs and a
budgets to those decisions in time for the President's detailed budget for submittal to the Congress. Con-
budget message to Congress in January. The Defense gress enacts the budget into las after a period of
Resources Board (DRB) is the DoD corporate review hearings and debates concerning the magnitude of
body that assists the Secretary of Defense in the the resource requirements and particular programs
PPBS process. of interest. DoD executes its fiscal year hudget after

the President signs it into la.
In the three phases of planning, programming, and
budgeting, (I) planning outputs are used to deter-
mine total forces required to counter the threat, The present acquisition process in the I)epartment
establish critical needs, and guide resource decisions; of Defense is a direct result of the efforts b\ i)eputv
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DSARC I
Mission Need Concept
Determination Selection

AC s n Mission tt., V. ti
Phase Feasibility C:.ti ist !t.Lt-> )' 0tt 1,

iJ ~L I.: 'I C. t! ,t :

De.ision PDM SDDMI I

JMSNS With SCP
Dtocumentation Service POM TEMP

Develop Acquisition Execute and Modify

Strategy Acquisition Strategy

Prepare

SCP/TEMP

Activities - Technology Advancement - Proposal Review and - Proposal Review and
- LCC Assessment Contractor Selection Contractor Selection
- Mission Feasibility - System Requirements Review - System Requirements Review
and Utility Analysis - Trade Studies - Trade Studies

- Mission Requirements - System Allocated

- System Requirements Definition/ Baseline Definition
Specification and Element Specifications

- Requirement Allocation - Performance/Cost/Schedule
- Operational Concept Trades Refinement - Update ICr
- System Functional Concept - Logistics Support
Trades Validation

- Technology/Risk Assessment - Interface Agreements and
- Interface Definition Specifications

- LCC Assessment - System Integration Plans
- Logistics Supportability - Configuration Management
- Functional Baseline Program Defined

Terms Development - Risk Planning/Management
- Production Capability

3MSNS - Justification for Major System Assessment

4ew Start PE
- Developmental/Operational

pOM - Program Objectives Memorandum Testing Coordination
SCP - System Concept Papet Assessment

TEMP - Test and Evaluation Master Plan
SEMP - System Engineering Master Plan - Sem esin
FQR - Formal Qualification Review
FCA - Functional -onfiquration Audit
DCP/IPS - Decision Coordinating Paper/

Integrated Program Summary
1IS - Integrated I.ogistics Support
SDDM - Secretary of Defense Decision

Memorandum

pOM - Program Decision Memorandum

PEP - I2
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Secretary of Defense Packard during the early 1970s Figure 2-4 presents the acquisition process, sho, inL
to improve DoD acquisition policy through the is- the different phases and activities and the milestone
suance of DoD Directive 5000.1 and associated in- dates accompanying the phases. Currcntly, the set-
structions inl the 5000 series that followed. The vices submit a Justification for Major System New
philosophy behind this effort was that successful Start (JMSNS) in the POM. A preliminary acquisi-
developinent. production, and deployment of ma- tion strategy is part of the JNISNS. Approval of the
jor defense systems are primarily dependent on com- POM in the Five-Year Defense Program (FYDP)
petent people, rational priorities, and clearly defined allows the program to proceed "ith Concept Explora-
responsibilities, tion in the Military Department. Milestone I is the

DSARC decision point for program initiation of
Demonstration and Validation. A System Concept

The Oftice of the Secretary of Defense was given Paper (SCP) must be submitted b'y the Military
responsibility for establishing acquisition policy that Department at this decision milestone. An ac:quisi-
assured that major programs were being pursued in tion strategy should have been developed by this
response to specific needs and in a manner consis- point. in Demonstration and Validation, prototype
tent with good management practices. The DoD hardware may be developed and tested and a con-
Military Departments and Defense Agencies were cept for achieving the operational need is selected.
given responsibility for identifying those needs and At Milestone 11, the DSARC decision is made to
defining, developing, and producing systems to proceed through Full Scale Development and, by im-
satisfy those needs. As part of the process, a Defense plication, to continue the program into Production
System Acquisition Review Council (DSARC) was and Deployment. The Milestone 11 date is flexible
established to review programs and make recommen- in that it can occur before the signing of Full Scale
dations to SECDEF on how the program should pro- Development contracts or after the beginning of FSD,
ceed, and certain documents were identified as con- coinciding with system Preliminary Design Review.
taining key requirements. Over the years the principal At Milestone I11, as program development goals are
documents that have emerged are the Justification achieved, the Military Department can make the deci-
for Major System New Start (JMSNS), in which Part sion to proceed to Production and Deployment. It
VI briefly addresses an initial acquisition strategy; has the responsibility for determining that the system
the System Concept Paper (SCP) promulgated at is ready for high-rate production and for deployment
Milestone I Concept Selection (prior to Demonstra- to the operating forces.
tion and Validation); and the Decision Coordinating
Paper (DCP) and Integrated Program Summary Each of the Military Departments has established a
(IPS), which are promulgated at Milestone 11 Pro- process, similar to the DSARC process, for manag-
gram Go-Ahead (approval to proceed with Full Scale ing the decision ar-ivities associated with the system
Development and then into Production). The acquisition. Tables 2-3 through 2-6 summarize Army,
Secretary of Defense Decision Memorandum Navy, Marine Corps, and Ail Force acq,|isition
(SDDM) is the official response at both milestones. management functions and organizations.
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TABLE 2-3

ARMY SYSTEM ACQUISITION PROCESS: FUNCTIONS AND ORGANIZATIONS

Function Organization

Service Acquisition Executive ASA (RD&A)

(S)SARC Chairman Vice Chief of Staft

(S)SARC Members (Per Under-Sec. Army; ASA (RD&A); ASA (:L.M); ASA D A!; JUSA

Regulation) (OR); GEN COUNSEL; CG DARCOM; CC TPADOC; CG OTEA; DCS/PCA;

DCS/OPS; DCS/PER; DCS/LOG; Comptroller; Director PA&$;
ACS/INTEL; and others

Executive Secretary

Principal Military Dept., Dept. of Army System Coordinator (DASC)-(DSC PD;
Service Hq. Staff Level, and
Major Command Staff Level
Focal Points

Force integration Staff Offic ,r (-KSO)-(DCSP.;,

Weapon System Staff Manaqer (WSSM)-:DAVCOM)

TRADOC System Manager (TSM)- TRADOC)

Principal Operational LOA - Letter of Agreement
Requirements Documents ROC - Required Operational Carablt.

LR - Letter Requirement
JMSNS - Justification for Maior Systea New St~r-

JMSNS Preparation TRADOC

Principal Management Review Command Review - (DARCOM Level)
Mechanisms IPR - In-Process Review (DCS. RDA and tARCOM levei2

Program Review - (HQ DA level)

ASARC - (HQ DA level)
DSARC

MIL Dept. Level

- POM Preparation Director, PA&E Comptroller
- Budget Preparation Comptroller (DIR, Army Budget)

Principal Commands!
Organizations for

- Independent T&E OTEA
- User Representation TRADOC

Development and DARCOF
Acquisition DARCO,

4

- Logistics Support

Guidance and Regulations AR 1000-I; AR 70-1; AR 70-27
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TABLE 2-4

NAVY SYSTEM ACQUISITION PROCESS: FUNCTIONS AND ORGANIZATIONS

Function Organization

Service Acquisition Executive ASN (RE&S) - All Acquisition Programs except Ship/Ship
conversion up to full scale production decision

ASN (SB&L) - Ship/Ship conversion throughout life cycle and all

acquisition programs after Full Scale Production decision

(S)SARC Chairman Cognizant ASN - Either ASN (RE&S) or ASN (SB&L) - S-e 4ncvp

(S)SARC Members (Per SECNAV; UNDERSECNAV; ASN (RE&S); ASN (M&RA); ASN (SB&L): CNO;

Regulation) COMMANDANT-USMC; DUSN/FM; Chief, Naval Material

Executive Secretary Director, Office of Program Appraisal

Principal Military Dept., Program Coordinator (PC) - OPNAV
Service Hq. Staff Level, and DCNOs for Warfare Spe ialties
Major Command Staff Level Development Coordinator (DC) - OPNAV
Focal Points Director, RDT&E, if R&D furds are involved

Principal Operational OR - Operation Requirement
Requirements Documents JMSNS - Justification for Ma]or System New Start

JMSNS Preparation OPNAV

Principal Management Review ARB - Acquisition Review Board (SYSCOM level)
Mechanisms LRG - Logistic Review Group (NAVMAT Level)

ARC - Acquisition Review Committee (OPNA'. Level)
CEB - CNO Executive Board (OPNAV Level)
SAIP - Ship Acquisition Improvement Panel (OPNAV Level)
DNSARC - (Navy Dept. Level)

DSARC

MIL Dept. Level

- POM and Budget Director, Program Planning (OP-090) Preparation

Principal Commands/
Organizations for

Independent T&E OPTEVFOR
User Representation OPNAV
Development and NAVMAT
Acquisition NAVMAT
Logistics Support

Guidance and Regulations SFCNAV 5000.1B; NAVMAT 5000.29A
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TABLE 2-5

MARINE CORPS SYSTEM ACQUISITION PROCESS: FUNCTIONS AND ORGANIZATIONS

Function Organization

Service Acquisition Executive Assistant CMC/Chief of Staff assisted by: DCS, RD&S (during
RDT&E phase); DCS, I&L (during production and O&S phases)

(S)SARC Chairman Asst. CMC/Chief of Staff

(S)SARC Members (Per DCS/Plans, Policies, & Operations; DCS/Requirements & Programs;
Regulation) DCS/Manpower; DCS/Install & Log; DCS/Aviation; DCS/RD&S;

DCS/Reserve Affairs; Director, C
3 

and Computer Systems
Division; Director, Intelligence Division; Director, Training
Division; Fiscal Director; CG, MCDEC

Executive Secretary DCS/RD&S

Principal Military Dept. ACQ Sponsor Project Officer (ASPO) (Located at HQMC)
Service Hq. Staff Level and
Major Command Staff Level
Focal Points

Principal Operational ROC - Required Operational Capability (MCDEC prepared)
Requirements Documents JMSNS - Justification for Major System New Start

JMSNS Preparation Acquisition Program Sponsor

Principal Management Review IPR - In Progress Review Committee (HQ MC Level)
Mechanisms MSARC (HQ MC Level)

MIL Dept. Level

- POM Preparation DCS, Requirements and Programs
- Budget Preparation Fiscal Director

Principal Commands/
Organizations for

- Independent T&E MCOTEA
- User Representation Operational Commands
- Development MCDEC
- Acquisition and DCS/I&L

Logistics Support

Guidance and Regulations SECNAV 5000.IB; NAVMAT 5000.29A
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TABLE 2-6

AIR FORCE SYSTEM ACQUISITION PROCESS: FUNCTIONS AND ORGANIZATIONS

Function Organization

Service Acquisition Executive ASAF (RD&L) or ASAF (AFDAP)

(S)SARC Chairman ASAF (RD&L)

(S)SARC (Per Regulation) ASAF (FM); ASAF (MRA&I); VICE CS; Comptroller; DCS/Programs b
Resources; DCS/RD&A; DCS/Log & Engr.; DCS/Operations, Plans &
Readiness; DCS/Manpower & Personnel; General Counsel (Advisor);
Asst. C/S studies & Analyses (Advisor); AFOTEC (Advisor)

Executive Secretary DEP ASAF/ACQ and LOG Policy

Principal Military Dept. Program Element Monitor (PEM)
Service Hq. Staff Level and Air Staff (some are located at HQ AFSC)
Major Command Staff Level Systems Officer (SYSTO)-AFSC
Focal Point

Principal Operational SON - Statement of Need
Requirements Documents JMSNS - Justification for Major System New Start

JMSNS Preparation DCS/OPS, Plans and Readiness

Principal Review Mechanisms MAR - Management Assessment Review (Product DIV Level)
CAR - Command Assessment Review (AFSC Level)
PAR - Program Assessment Review (HQ USAF Level)

SPR - Secretarial Program Review (SAF Level)
AF Board Structure (Air Staff Level)
AFSARC - (SAF Level)
DSARC

MIL Department Level

- POM Preparation DCS, Programs and Resources
- Budget Preparation Comptroller (Dir., Air Force Budget)

Principal Commands/
Organizations for

- Independent T&E AFOTEC
- User Represertation Operational Commands
- Development and AFSC

Acquisition AFLC

- Logistics Support

Guidance and Regulations AFR 57-1; AFR 800-2/3
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CHAPTER THREE

ACQUISITION STRATEGY CONCEPTS AND STRUCTURE

3.1 INTRODUCTION it is realistically tailored to these program objecti'es
and constraints but is .fleible enough to allotk in-

What is an acquisition strategy? Why is it impor- novation and modification as the program exoixes.
tant to develop an acquisition strategy as early as It balances cost-effectivenes, through dexelopment
possible in the life cycle of a new system? What are of technological options, exploration of design con-
the structure and composition of an acquisition cepts, and planning and conduct of acquisition ac-
strategy? What are the desirable characteristics of tivities directed toward a planned Initial Operational
an acquisition strategy? Capability, while adhering to a program budget. I he

strategy should be structured to achiexe program
This chapter addresses the "what?" "why?" and stability by minimizing technical, schedule, and cost
"when?" questions. It defines acquisition strategy, risks. Thus the criteria of realism, stability, balance.
describes its benefits, and details its structure and flexibility, and controlled risk can be used to guide
characteristics. Chapter Four will address "how?" the development and execution of an acquisition
"who?" and "where?": the development, execution, strategy and to evaluate its potential cffecti\encss.
and modification of acquisition strategy. Chapter
Five will present specific alternatives in "tailoring"
an acquisition strategy to a particular program's re- 3.3 BENEFITS
quirements and objectives.

Successful program management requires the con-
tinuing actions of planning. organizing, directing,

3.2 DEFINITION coordinating, controlling, and evaluating the use of
money, materials, staff, contractors, and facilities to

The acquisition strategy for obtaining a new weapon achieve program objectives wkithin constraints placed
system to satisfy an approved mission need is "the on the program. A sound acquisition strategy is re-
conceptual basis of the overall plan that a Program quired for the Program Manager to meet program
Manager follows in program execution."* However, objectives.
a specific framework is needed for planning, direct-
ing, and managing the program. The acquisition Th,: Program Manager benefits from efforts to
strategy encompasses program objectives, direction, develop and execute a sensible, comprehensive, vet
and control through the integration of strategic, tailored acquisition strategy. The benefits are de-
technical, and resource concerns. Ideally, the acquisi- scribed in Sections 3.3.1 through 3.3.5.
tion strategy is structured at the outset of the pro-
gram to provide an organized and consistent ap- 3.3.1 Providing an Organized and
proach to meeting program objectives within known Consistent Approach
constraints. It is modified as more information is ac-
quired. It can be characterized by the degree to which The acquisition strategy can serve as a master check

list: ensuring that all important issues and alter-
natives are considered, yet recognizing that each pro-

*DODi 5000.2 Major System Acquisition Proce- gram requires a tailored acquisition strategy address-
dures, March 19, 1980. ing each phase of the life cycle. At any point in ihe
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acquisition process, the strategy not only must con- 3.3.5 Building Advocacy and Support
centraie on the next phase in terms of what the Pro-
gram Manager is learning now but also must address When the acquisition strategy is reviewed and ap-
the remaining life of the program. proved, a credible, realistic approach to the conduct

of the program can be established and advocated
Inadequate strategic planning in the beginning and from the Military Department up through OSD to
throughout the program leads to increased diversions the White House and Congress. The acquisition
from program objectives, causing potential cost, strategy can be the vehicle for building a consensus
schedule, and technical problems during subsequent that the developed approach is the best for acquir-
cycle phases. Poor planning at the outset can result ing and deploying the system or equipment.
in an inability to reconcile and accomplish competing
program objectives.

3.4 TIMING
3.3.2 Permitting Informed and Timely
Decisions The acquisition strategy should be developed as carly

in the life cycle as possible. Figure 3-1 shows the im-
The primary purpose of an acquisition strategy is pact of decisions on life-cycle costs relative to actual
to prioritize and integrate many diverse functional expenditures. This figure sugg2ests that the scope of
requirements, to evaluate and select from among the the program funding is substantially determined prior
important issue alternatives, to identify the oppor- to Full Scale Development; thus the importance of'
tunities and times for critical decisions (decision win- early but careful decisions. An acquisition stratev
dows), and to provide a coordinated approach to should be developed by a date no later than the
achieving program objectives economically and ef- DSARC I milestone and updated periodically. For
fectively. Each program acquisition strategy is thus existing programs that do not have a formal acquisi-
developed on a case-by-case basis, with the acquisi- tion strategy, it could still be helpful to develop one
tion strategy being used as a "road map" for pro- for the remainder of the program.
gram planning and execution. Information obtained
during conduct of the program is used to adjust the
acquisition strategy as necessary. 3.5 ACQUISITION STRATEGY STRUCTURE

3.3.3 Achieving Agreement on the Program In dc\eloping the acquisition strategy, Program
Managers must recognize the areas of concern and

The acquisition strategy serves as the baseline for kno%% tile options or alternatives available for ad-
preparing the plans and activities to accomplish tile dressing them. Figure 3-2 is an overvie\ of the con-
program. The acquisition strategy can become a con- ceptual basis for acquisition strateg\ deselopment.
tract bet\,een the Program Manager and Military [here are t Iee major areas of concern:
Department head (and others, e.g., user, developer,
supporter, tester, trainer) for achieving the program's * Stralceic
objectives and goals, and for tailoring acquisition * kcchnical
alternatives that are expected to be followed. It is the 9 Resource
basis from which all functional planning proceeds.

As slho, ni in IFigure 3-2, there are a number of
3.3.4 Providing Communication About strategic and functional elements that must be con-
the Program sidered. In tile acquisition strateg development it

is neccssary to identify those elements w\hich are
The acquisition strategy documents the ground rules critical to the program and select alternatives and
and assumptions under which tile program \%as decision time intervals (v, indo\s) that meet program
undertaken. It guides and document,, progress objectikes and strategy criteria.
achieved as it is updated and therefore provides a
documented audit trail for succeeding Program this set of alternatives and nhldows is the acquisi-
Managers. It also provides an agreed-upon standard tion strategy, which provides tile direction for the
by which higher headquarters can measure program development of functional plans such as tile PP
pogress while maintaining the maximum possible T[MI., or II.SP. These plans provide the direction
delegation of authority to the Program Manager. alld control lot progral execution, Ihis sectlion
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presents an overall structure for an acquisition The need to consider the first three elements should
strategy by focusing on the strategic, technical, and be apparent. As discussed in Chapter Tl.o, the Na-
resource areas of concern. While the specific form tional objectives and analyses of the threat, need,

0 and content of an acquisition strategy are dictated and technology form the basis for the macro-defense
by applicable service regulations (see Table 1-1), all strategy. A particular program is one element of this
have common elements related to these three areas macro-strategy with assigned objectives,. constraints,
of concern. and priorities. A Program Manager should fully

understand how the program fits into the macro-
3.5.1 Acquisition Strategy Work strategy and why and how the program objectives
Breakdown Structure were determined: i.e., the Program Manager should

have a long-range vision of the program.
The concept of a work breakdown structure (WBS),
a hierarchical format, can be applied to help in The market factors element includes both industrial
organizing and structuring an acquisition strategy. and "political" concerns. Does industry ha'e the
Through such a structure, the Program Manager is capability to meet technical objectives? Are there
provided a master check list to ensure that critical enough capable companies to create effective com-
strategy elements are not overlooked and that ap- petition? Can the industrial base be maintained to
plicable options to meet strategic needs are identified, meet quantity requirements? The market factor also

involves intra-Government and political Lonsidera-
There are elements (and subelements) within the tions as well as potential international sales. Pro-
strategic, technical, and resource areas of concern, grams may also have to be "sold" to the user, higher
In general, a strategic approach must be developed service levels, DoD, and Congress, especially it therc
for each major element in the technical and resource are competing systems.
areas on the basis of the objectives, priorities, con-
straints, issues, and situational realities associated Critical program issues are related to the existing
with strategic factors. We use the term functional situational realities. If, for example, a market analysis
strategies for such approaches. These functional indicates that there is a high risk that the industrial
strategies always receive their direction, priorities, and capability will not meet the quantity requirement
constraints from the acquisition strategy. They are within the established schedule, strategic approaches
tailored to the specific system and are modified as to resolving this problem must be developed.
the acquisition progresses through the various phases.
Sections 3.5.2 through 3.5.4 address the three areas Table 3-1 lists for each strategic element the
of concern and their elements in detail. subelements that should be considered to develop the

overall strategic approach. Subelements for critical
3.5.2 Strategic Concerns program issues will be dependent on the program.

Generically, they will fall within the three major areasideally, the Program Manager should be the program of technical, cost, and schedule.

strategist. However, in many programs, strategy, or

aspects of strategy, are dictated by higher authority. A final note on the strategic aspects concern- the
Nevertheless, the Program Manager must be fully character of the acquisition strategy. Others must be
aware of the elements of strategic concern and must convinced that the strategy is a feasible, "ell con-
make every effort to change a dictated strategy that ceived, and complete approach to achieving program
pushes the program beyond the bounds of a feas- objectives; that it is consistent with current policy
ible, appropriate approach. and procedures; and that it can be effectively e\-

ecuted. The criteria of realism, stability, flexibility.
To meet the responsibility tor formulating and ex- resource balance, and controlled risk discussed in
ecuting the overall acquisition strategy the Program Section 3.6 provide a basis for strategy evaluation.
Manager must thoroughly understand the strategic
elements: 3.5.3 Technical Concerns

* The National objectives Four major elements have been identified as repre-
* The nature of the threat, the need, and the senting the areas of technical concerns:

technology base
* The overall program objectives/constraints/ * Design

priorities * Test and Evaluation
* The market factors * Production
e The critical program issues * Deployment
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The extent to which the mission requirements and
TABLE 3-1 program objectives can be met by existing technology

will directly determine program risk and resource
STRATEGIC CONCERNS needs. Each technical element will require the

development of nonconflicting strategies that must
National Policy be integrated into the overall acquisition strategy.

- National Security Objectives In the design strategy the mission requirements stem-
ming from the program objectives, mission profile,

Threats/Needs/Technologies and operational environment must be translated into
system and then item specifications through system

- Threat analysis engineering studies. In addition to performance re-
- Mission analysis quirements, the strategy must address how the design
- Feasible technological will satisfy operational suitability requirements-e.g.,

innovations readiness, safety, reliability, and maintainability. In
- Countermeasures available addition, production, cost, and schedule factors are
- Requirement to overcome threat affected by the design. Basic design approaches
- Technological state of the art should be selected as early as possible, certainly no

required to overcome threat later than FSD. Design strategy alternatives include
P1l, RSI, design-to-unit production cost, design to

Program Objectives/Constraints/ life-cycle cost, and warranty/guarantee for R&M
Priorities achievement and control. Table 3-2 lists elements that

should be considered in developing the design
- Technical performance strategy.
- Operational capability
- IOC date The test and evaluation strategy is concerned with
- Production cost the type, amount, and timing of testing. Testing could
- Life-cycle cost include components, subsystems, and systems, as well

as software. Types of testing include developmental,
Market Factors operational, life, qualification, demonstration, and

acceptance. In many cases, the limited availability
- Industrial base of test resources necessitates some form of combined
- Qualified suppliers testing-e.g., combined reliability and maintainability
- Force requirements demonstrations. Typical questions that have to be
- Overseas requirements/sales considered include: How much life testing is

potential necessary? How much test, analyze, and fix (TAAF)
- Commercial potential will be required, and at what levels? What test feed-
- Competition from other serv- back and failure analysis procedures will be in-

ices in same mission area stituted? Can simulation or analytical procedures be
- Mission area competition used to reduce test time and resource use, and how

within service can they be shown to be valid? How much concur-
- Competition for scarce rency is required to obtain test results within the

resources allocated planned schedules? A list of important
- Joint n- gram elements to consider in developing the test and
- Coproduction overseas evaluation strategy is summarized in Table 3-3.
- Political support and advocacy

The production strategy is concerned with the
Critical Program Issues capability to produce the hardware (and associated

software) within stated goals. Initial strategy develop-
- Competition ment must first address establishing feasibility, assess-
- Defense industrial base ing risks, and identifying capable manufacturers and
- Concurrency manufacturing technology needs. Issues of the in-
- Standardization dustrial base and availability of critical materials
- Design-to-cost must also be addressed. The transition from develop-
- Etc. ment to production is perhaps one of the most dif-

ficult problems facing the Program Manager. It is
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TABLE 3-2

TECHNICAL CONCERNS: DESIGN STRATEGY ELEMENTS

Policy Directives and Regulations - Dlirability
- Environmental stress screening

Mission Requirements - Tolerances
- Sneak circuit

- Profile - Corrosion
- Environment - Reliability/maintainability

- Thermal design factors
System Engineering Studies - Human factors

- Safety and health
Industry Design Policies - Nuclear hardening

- Electromagnetic impulse
Design Objectives - Functional interface

- Performance Design reviews
- Producibility

- Cost - Hardware
- Software

Design Process

Systems Engineering Management
- System specifications Plan (SEMP)
- Requirements allocation
- Item specifications Example Alternatives
- Design criteria

- Design margins - DTUPC
- Computer-aided design - p3 1

- RSI
Design Analysis - Standardization

- Technical data package
- Physical characteristics - Warranties/guarantees
- Stress/strength

necessary to ensure that the design is mature and be developed for acquiring the total System Support
stable. Further, the production processes, quality Package (SSP), which includes spares, inventory, test
assurance procedures, personnel, and facilities must equipment, training, publications, and data. Other
be available and ready to produce the desired prod- questions to be addressed concern the tacility re-
uct at quantity rates. Strategy alternatives include quirements, the use of contractor support, and field
phased procurement, low-rate initial production, maturation. Table 3-5 lists applicable elements to be
productivity enhancement, and production concur- considered in developing the deployment strategy.
rency with testing. Elements to consider in develop-
ing the production strategy are listed in Table 3-4.

3.5.4 Resource Concerns
The deployment strategy encompasses the field in-
stallation, operation, and support of the product. Five major elements have been identified as repre-
Controlling requirements include operation and sup- senting the areas of resource concerns:
port costs, manning levels, readiness and capability
rates, and training. One of the first technical elements a Personnel/organization
to be addressed in examining su'portability is the * Schedule
maintenance concept, which influences the number 0 Business/financial
and types of personnel, training, facility, and sup- 0 Management information
ply system requirements. Strategic approaches must 0 Facilities
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TABLE 3-3 Table 3-6 lists the elements that should be considered
in developing a personnel/organ izat ion strategy. To

TECHNICAL CONCERNS: be considered are such issues as:
TEST AND EVALUATION STRATEGY

ELEMENTS * The skills needed in the program office
* The organizational structure of the program

Policy Directives and Regulations office and its relationship to other service
commands and DoD

Integrated Test Planning * The method of linking to the user, supporter,
tester, and trainer

- Test and Evaluation Master e The methods of communicating the strategy to
Plan (TEMP) others

* Availability and capability of Government
-- Type testing by phase personnel

- Design maturation A schedule strategy establishes the approach for
meeting critical milestones. Table 3-7 lists the ma-

-- Development testing - test, jor elements.
analyze, and fix (TAAF);
reliability development; In many programs there is a pacing item or activity -
reliability growth; mis- one that dictates or defines expected completion
sion profile; mission dates, An example is the development of a new-
environment technology aircraft engine. If analysis of this pac-

-- Life testing ing item reveals a schedule risk, applicable strategic
-- Qualification testing approaches must be developed, such as phase con-
-- Demonstration testing currency, combined testing, and parallel technology
-- Acceptance testing (PAT&E) development.

Softwae V&VA business strategy defines the competitive and con-

Feedback Reporting tracting approaches to be followed in each phase.
Competitive alternatives are numerous (e.g., none,

- alr Rprigand Correc- dual source, fusion-fission, leader- follower, breakout)
File Repiorytng (RAAS and interact with many other issues, such as using
tUier Atoestemsort CAS) multiyear procurement (to ensure stability and reduce

- Untifor d te s t p ring t costs) or meeting a requirement to increase the in-
- Tet/fild n-sie reortdustrial base. The request for proposal (RFP) pro-

Simuatin/Cmpuer-AdedTesingvides the definitive requirements for the contracted
Simuatin/Cmpuer-AdedTesingeffort. The nature of the RFP, the solicitation ap-

EapeAlternatives proach, the type of contract, the use of incentives,
Examplethe inclusion of a data-rights clause, and the source-
- Cocurencyseqentilit ofselection strategy all fall within the contracting

tesCincu wiency/sgnianid pof aspects of the business strategy. Table 3-8 lists the
testin wcitesnadpo elements that should be considered in developing a

- Type and amount of testing by business strategy.
phase A management information strategy defines the ap-

- Independent test ing proach to establishing suitable information systems
- Sia tio for planning and monitoring technical, cost, and

- Simuationschedule progress. Risk management should also be
addressed not only for cost and schedule control but
also for technical concerns. Accurate, timely, and
complete information is an important ingredient in

The acquisition strategy must make effective use of the successful execution of any management ap-
the resources available: funds, time, people, organiza- proach used by the Program Manager. Numerous
tions, information, and facilities, tools, such as C/SCSC, PERT, VERT, CPM, and
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TABLE 3-4

TECHNICAL CONCERNS: PRODUCTION STRATEGY ELEMENTS

Policy Directives and Regulations - Defect control
- Manufacturing screeninq

Manufacturing Plan

Long-Lead Items
Transition to Production Plan

Computer-Aided Manufacturing
Producibility Engineering and

Planning (PEP) Program Critical Materials

Manufacturing Process Qualification Training

- No-conflicts validation Facilities and Tooling Planning
- Proof of design
- Proof of manufacture - Special test equipment

- Production readiness reviews
Production Acceptance Criteria

-- Prime(s)

-- Major sub(s) Example Alternatives

Quality Assurance Program - Phased procurement (low rate

initial procurement)
- Piece-part control - Production start-ups/breaks
- Subcontractor control - Productivity enhancement
- GFE/CFE interface - Sustained/surge production rate
- Inspection - Concurrency with testing

TRACE, are available to help develop a management * Realism
information strategy. Important elements are listed • Stability
in Table 3-9. * Flexibility

e Resource balance
A facilities strategy considers the facility requirements * Controlled risk
for establishing, modernizing, and certifying produc-
tion and operational capabilities. Productivity, cost This section provides a working definition of each
reduction, surge capacity, and factory capability are criterion, why it is important, what pressures %%ork
typical concerns. Alternatives to be considered in- against it, and the steps necessary for achieving it.
elude the use of Government equipment and facili-
ties, industry investment incentives, and GOCO. 3.6.1 Realism
Table 3-10 lists the elements of this functional
strategy. 3.6.1.1 Working Definition

An acquisition strategy is realistic if the program ob-
3.6 ACQUISITION STRATEGY CRITERIA jective, are attainable and the strategic approach to

satisfying them can be successfully implemented %%ith
For an acquisition strategy to provide the basis for reasonable assurance.
meeting program objectives and to aid in gaining pro-
gram acceptance and support, it must meet certain The realism of the program objectives has been in-
criteria: eluded in this definition, for it is impossible to
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TABLE 3-5 TABLE 3-6

TECHNICAL CONCERNS: RESOURCE CONCERNS:

DEPLOYMENT STRATEGY ELEMENTS PERSONNEL/ORGANIZATION
STRATEGY ELEMENTS

Policy Directives and Regulations
Policy Directives and Regulations

Personnel Requirements, Selection,
Field Installation and Control

- Deployment plan Program office
- Operations manning Military Department
- Operations training
- Facilities Program Organization and Control

Supportability - Government/contractor organi-

zation and integration
- Maintenance concept - Joint program concerns
- Manning and skill levels - International program concerns
- Training

- ILSP Statutory Requirements
- Provisioning

- Support organizations - Personnel (EEO)
- Publications and data - Environment
- RAM verification - Health and safety

- Software integration
- Special test equipment Communication/Networking Matters

Mobility and Transportation - Program

- Military Department
System Maturation - DoD

- Administration (OMB)
Example Alternatives - Congress (Staffs and GAO)

- Media (press/television)
- Contractor support

- Phased introduction to the Advisory Boards and Panels
field

- Concurrency of testing- - Blue Ribbon Panel

production-fielding - Murder Board
- New construction - Business Strategy Panel
- RAM growth - Acquisition Strategy Panel
- Pre-planned product im- - Defense Science Board

provement integration - Military Department Scientific

Advisory Board
- Individual experts/consultants

develop a realistic strategy w ith unrealistic goals or Example Alternatives
objectives. Realism cannot be easily quantified, but
there are some measurable properties. Realism can - Government or prime contractor
often he measured on a relative basis. Of course, a system integration
two-told increase ii present performance is more - Support contractor roles
realistic (attainable) than a three-fold increase. Rank- - Military Department Laboratory
ing methods and probability and statistical analyses support
are other measurement techniques. - Blue Ribbon Panel selection
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TABLE 3-7 TABLE 3-8

RESOURCE CONCERNS: RESOURCE CONCERNS: BUSINESS/

SCHEDULE STRATEGY ELEMENTS FINANCIAL STRATEGY ELEMENTS

Policy Directives and Regulations Policy Directives and Regulations

Schedule Reserves Market Analysis

Sequence and Timing of Phases - Military Departments
- Foreign

Activities Within Phases - Commercial

- Pacing activity Competition
- Concurrency of activities
- Duration of activities - Many alternatives
- Dependency and independence of

events Industry Environment

Example Alternatives - Industrial base
- Capacity

- Overlapping or omission of - Financial health
phase

- Overlap or omit activities in
phases Source Selection

- Combined testing
- Draft RFP for comment

- Parallel technology development - Advertise/solicit bids

- Establish selection criteria

3.6.1.2 Importance
Contracting

Only a realistic approach will elicit support for the
program at all levels. A strategy that is unrealistic - Type/phase
can result in continuous turmoil and crises and may - Incentives/award fees
lead to ultimate failure. With mounting evidence that - Guarantee/warranty
certain milestones are not attainable, the first reac- - Leases/licenses
tion is to try "Band-Aid" approaches, such as shift-
ing funds from another area or deferring the work. Poutvt nacmn
Even if such temporary measures work, the activities Poutvt nacmn
that were "taxed" may then be placed in an under- - Product ion management systems
funded position. Deferred activities can cause inter- - Robotics/testing
face and scheduling problems, leading to more tem- - Facilities
porary patches.

Clearly, a strategy that may require such approaches Example Alternatives
is not the way to plan a program. The only way to
avoid such a situation is to set requirements and ap- -Many opt ions in phases
proaches related to technical, cost, and schedule fac-
tors well within capabilities. This can also be a form -- Competition
of nonrealism. Programs are not started with planned -- Contracting
large expenditures of resources in order to produce -- Multiyear procurement
relatively minor improvements. Simply stated, the ac- -- Leasing
quisition strategy should represent a conceptual plan -- Licensing
that is neither overly optimistic nor overly -- Recoupment
conservative- another way of defining realism. _____________________
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TABLE 3-9 TABLE 3-10

RESOURCE CONCERNS: RSUC OCRS
M4ANAGEMENT INFORMATION RAILTESUR EG CNENS: NT

STRATEGY ELEMENTS FCLTE TAEYEEET

Policy Directives and Regulations Policy Directives and Regulations

Cost Estimation and Control Modernization of Existing
Facilities

- independent cost estimates
- Cost/schedule control system - Technology modernization

criteria - IMIP
- Management reserve/TRACE

Factory Improvements
Schedule Control

- Machines/tooling
- PERT/VERT/CPM - Productivity centers

Technical Management Certification of Contractors

- Interface control Construction of New Facilities
- Design reviews
- Configuration control Use of Government Facilities,
- Production management Equipment, and Laboratories

Risk Management Example Alternatives

- Risk assessment/tracking - GOCO
- Risk management system - Capacity/surge capabilities
- Reallocation of resources - New versus improved facility

Contract Control

formance requirements based on an unsupportable
- Deliverables analysis of a future threat. It is important that the
- Data items Program Manager recognize the types of pressures

acting against a realistic strategy and counter them
Industry/Contractor Economic Model appropriately. Table 3-1l lists the more common

pressures.
Example Alternatives

- Computerized information system 3.6.1.4 Achieving Realism
- Networked data base
- Contractor interface procedures Mandating realism is easy. but achieving it is often

difficult. There is no simple formula. Table 3-12 lists
actions that might be taken to provide a basis for
a realistic strategy. Table 3-12 shows that achieving

3.6.1.3 Pressures Against Realism realism should involve detailed study of the threat,
assessment of the state of the art in all technology

An immediate goal of a program advocate is to gain areas, review of past performance on similar acquisi-
program acceptance and to see that it is approved, tioms or systems, and a survey of industry capabil-
started, and funded. This requirement often imduces ity. Studies take time and resources; but since realism
unrealistic conditions such as matching or exceeding is such an important criterion for a successful
the claimed capability or milestones of a competing strategy. every effort should be made to support this
approach, or accepting beyond -st ate-o f-t he art per- undertaking in critical areas.
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TABLE i-li

PRESSURES WORKING AGAINST REALISM

Pressure Description and Effect

Forced Outcome Firm set of requirements that do
not permit trade-off. Program
Manager must force-fit strategy.

Directed Strategy Strategy mandated by higher
levels, usually a single alterna-
tive and not based on careful
planning. Can be highly optimis-
tic with respect to schedule and
resource requirements.

Micro-Management Avoidance To avoid future micro-management,
the Program Manager may adopt a
*close to the vest' syndrome, so
that only minimum details of the
conceptual approach are presented.
Guidance is withheld from func-
tional managers, and a gamble is
taken on the approval process.

Low Service Priority For programs that do not have high
priority within the service, the
Program Manager may include in the
strategy a doctrinally correct
recitation of functional concerns
and approaches to avoid contro-
versy and thereby ignore the real
interests and program concerns.

Stron'g Competition Competing system or strong high-
level service, DoD, or political
opposition. Program Manager feels
forced to counter these elements
without assessing potential for
successful accomplishment.

3.6.2 Stability It would be naive to assume that any significant pro-
gram will not encounter situations that can change
the course of the program to some extent. Somic of

3.6.2.1 Working Definition these situations may well be beyond any strategic pro-
gram control -e.g., a validated intelligence report of'

Acquisition stability is the characteristic that inhibits a greatly increased threa eibil ity of the Soviet
negative external or internal influences from seriously Union that seriously negates the operational ,aluc
disrupting program progress. These negative in- of the system under development. However, I here are
fluences frequently cause changes in cost, schedule, many potential causes of instability that can be
or performance requirements that can threaten the countered to some extent by a carefully designed ac-
achievement of milestones. quisition strategy.
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TABLE 3-12

ACTIONS FOR ACHIEVING REALISM

Analyze the threat to understand fully the mission need and the

required technical performance and schedule constraints.

Identify the functional support talents required to assess
realistic requirements and approaches and ensure that they are
on board during the strategy-development phase.

Establish a "blue ribbon* panel of experienced and highly
competent technical and resource people to review requirements
and approaches.

Study similar acquisitions to establish a baseline for cost and
schedule milestone accomplishments. Perform independent cost
and schedule assessments by expert agencies or uninvolved
contractors.

Analyze similar systems to establish a baseline for technical
requirements. Use Government laboratories or uninvolved
contractors for independent assessments.

Perform detailed cost and schedule analyses using *what if?'
and 'worst case' analysis procedures to identify potential
problem areas.

Analyze the capabilities of industry to produce systems that
can accomplish the mission.

Establish applicable contingency plans to address the more
risky areas of the development process as identified in the
studies recommended above.

3.6.2.2 Importance of Stability 3.6.2.3 Pressures Working Against Stability

At least twelve ot the original acquisition initiatives Table 3-13 lists some of the more important pressures
first published by the Department of Defense in 1981 leading to instability that the Program Manager
are directly concerned with the effects of perform- should recognize in developing the acquisition
ance, quantity, and schedule changes on the acquisi- strategy.
tion program. Any change in critical system or ac-
quisition parameters can ripple throughout the
program, cause serious disruptions, reduce con- 3.6.2.4 Achieving Stability
fidence in program estimates and assumptions, in-
crease Government and contractor risk, and reduce Three elements related to acquisition strategy can
morale and motivation. Frequently, when a major enhance program stability:
change is made, as in funding, a "downstream"
parameter such as operational readiness or logistics 9 Direction
support bears the brunt of the change, and system * Advocacy
operational capability can be significantly affected. e Commitment
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TABLE 3-13

PRESSURES WORKING AGAINST STABILITY

Pressure Result/Effect

Funding Process Yearly funding levels and streams may

change as a result of Congressional

or economic factors. This may cause
reallocation of requirements and

priorities, leading to reduced

capability.

Requirements Changes Requirements changes occur when the

user is uncertain of the need or

required capability of the system or
perceives a greater or lesser

threat. Results in decreased user
support and disruption of technical

progress.

Changing Acquisition Changing administrations, executives,

or Philosophy/Policy political climates can result in
revised policy, which can affect
stability. Pressures may be exerted
on existing programs to conform co

the new thinking.

Industry Risks Contractors may be faced with an

untenable risk or profit position

through buy-in, loss of a major

contract, or failure to modernize.
This may lead to instability

requiring additional money and time,

and possibly new contractor sources.

Organization/Personnel Changes in organization and personnel

can cause disruptions; lack of
continuity; lack of accountability;

loss of audit trail; and changes in

directions, processes, and procedures.

fablc .- 14 dlincs cach of elsc elcncnl s, dcscribcs The achie eimenl of cost, Schcdulc, and Itch nical Ic-

xMh\ thc arc inportant, and Suggesis sOle al- qiliclt sl cs rc cc s olf Lilgc, pplc.ci ac,-
proacheN for incorporating then into the acquisition and llonc -all of s h ich arc Iini cd I hc dc cc o

st ratcg).
3.6.3 Resource Balance Lahuc iS not nSnall\ lcaSuklrcd diiccl\, b)(u it all

3c ReecaSurcd ill tlrl of liSk ill imcclili ohbc'i c

3.6.3.1 Working Definition Ill this sCllsc, a halallkced plogiart) IS one tol M1 h11

ReSource balance ks a colidilion of eqidlibriin be- all the risks arcappro\inialel equal, MI hCic Ihc 1i i4
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TABLE 3-14

STABILITY ELEMENTS RELATED TO ACQUISITION STRATEGY

Stability
Element Description Importance

Direction A strategy that clearly Programs that show lack of pur-

delineates program pose and control are likely
objectives, approaches, candidates for funding cuts.

and control procedures Strategy must impart a sense of
knowing where you are going,

and when and how you are going

to get there.

Advocacy Support from high-level Initial targets for program

positions in the military changes are programs without
service, DoD, Congress, and high-level support. Know who

the Administration the initial supporters are,
keep them informed, and
"cultivate" new supporters.

Commitment Agreements that cannot If the Government establishes

be easily canceled an agreement with external

parties, then a measure of

stability is achieved. Two of
the more significant types are

(1) a Memorandum of Understand-
ing (MOU) with a foreign gov-

ernment for joint development

or future delivery, and (2) a
Multi-Year Procurement (MYP)
contract with a contractor.

3.6.3.2 Importance of Balance understanding the priorities, relationships, risks, and
required resources for each objective, the Program

A Program Manager must respond to high-level Manager can develop a strategy that provides the

direction, which often presents conflicting demands. necessary balance and the justification to say "No"

For example: with conviction when changes by the user, head-

quarters, contractors, or others. are requested.

The acquisition cycle must be reduced. 3.6.3.3 Pressures Working Against Balance
VS.

Operational testing under realistic conditions must Parochialism is probably the major pressure work-
precede production release. ing against balance. Just as the Program Manager

must do everything legitimately possible to ensure
)evelopment and production costs that the program is successful, functional managers

must be minimized, operate from the same premise. The Program
vs. Manager must recognize that the user wants the best-

High performance and readiness are key objectives, performing system and wants it quickly., financial of-
fices in Headquarters want to lower cost, and the

Overemphasis on one objective could jeopardize the contractor wants to lower risk. In addition, external
chances of meeting other objectives. By fully situations can occur that may ha\e a severe impact
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on balance. Examples include the emerging impor- 3.6.4.2 Importance of Flexibility
tance of environmental impacts, energy concerns in-
duced by fuel shortages, and reduced funding One of the most predictable occurrences in an ac-

because of the economic climate. quisition program is change. Flexibility enablcs the
Program Manager to deal with change- to bend but
not break. Without flexibility, changes can throw a

3.6.3.4 Achieving Balance program out of balance, leading to instabilit.,
unrealistic approaches, insufficient resource alloca-

Understanding the mission requirements and tions, and intolerable management problems.

priorities of objectives is a key factor in achieving 3.6.4.3 Pressures Against Flexibility
balance. Another key factor is risk. Resources must
be allocated to achieve a required level of capability As indicated in the discussion of stability, those who
with acceptable risk. A third factor is the amount review a program should be given a strong feeling
of resources-rarely enough to "comfortably" do that the acquisition strategy is directed toward suc-
everything. Table 3-15 suggests approaches to con- cessful accomplishment, with all major areas ad-
sidering these factors in developing a balanced ac- dressed. That does not mean that all approaches are
quisition strategy. so firmly fixed that changes or failures cannot be

accommodated -indeed, identifying the areas where
change or failure is possible and employing ap-

3.6.4 Flexibility proaches to deal with them are signs of good strategic
planning. However, some may insist that a strategy

3.6.4.1 Working Definition must be firmly cast to exclude such possibilities. Fre-
quently there are pressures against maintaining

Flexibility is a characteristic of the acquisition "reserve resources." If the nominal schedule estimates
strategy related to the ease with which changes and indicate a five-year development, that is what the user
failures can be accommodated without significant may insist upon, even if such a schedule allo\%s no
changes in resource requirements. A strategy that space" for dealing with any significant problems.

allows for no change in approach is one that is des- 3.6.4.4 Achieving Flexibility
tined to be challenged by events. The first step in developing a strateg\ with sufticient

As with the other characteristics discussed, there flexibility, of course, is to identify areas in which thereis a significant probability that changes and failure,,
rarely is a single measure that can be used to quan- could occur.
tify flexibility. One useful analysis approach can be
called "what if?"-a form of contingency planning: What is "significant"? Not everything can be co cred:

otherwise the strategy becomes so fle\ible that it ot-
fers no firm basis for proceeding. One might idopt

* What if one development contractor drops the approach that any significant potential change
out? or failure with a subjective probability of occurrence

" What if the technical development of the XYZ of 20 percent or more should be addressed through
component fails? a flexible strategy. In the range of 5 to 20 percent.

" What if a new technology becomes available? strategic flexibility measures should be applied on
" What if Congress cuts the program budget by a priority basis, depending on the criticality of the

15 percent? potential event and its probability of occurrence.
* What if the only capable contractor does not Under 5 percent is the "gamble region," where no

modernize its plant or equipment? specific strategy deelopment action is necessar.N
* What if a certain activity is completed 6 unless the change or failure can be catastrophic ito

months later? the program. Note that by the inclusion of the prob-
ability of failure and the consequences of failure
(criticality), this approach casts the problem in terms

Through such analyses, areas where flexibility is of risk analysis (see Section 3.6.5).
needed can be identified and measures can be taken
to provide "back-up" or alternative approaches to Table 3-16 lists approaches for achieving flexibility
meeting objectives. and describes their development and inplenentation.
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TABLE 3-15

FACTORS IN AND APPROACHES TO ACHIEVING
A BALANCED ACQUISITION STRATEGY

Factor/Approach Discussion

In~formation How long should the development cycle be?
How much should a production unit cost?
How accurate can the system he? Answers to
questions such as these are obtained
through analyses of similar developments
and systems. They will provide a basis for
estimates useful for initial resource
allocation.

Priority Analysis Determine the importance of the objective
and the requirements for establishing a
priority ranking. Risk levels in resource
allocation are then assigned to account for
varying priorities.

Resource Do not defer allocating resources for a
Allocation major element. While flexibility is impor-

tant, such major deferral can often "suck
up' unassigned resources simply because
they are unassigned. This is not the same
as providing a reserve.

Concurrency Concurrency entails performing more than
one necessary task simultaneously, e.g.,
multipurpose testing. Generally, risks are
increased, but cost and resource usage
might be reduced and development time
shortened.

Cost/Risk Sharing The Program Manager may be able to adopt a
contracting strategy that helps to achieve
balance. For example, a fixed-price devel-
opment effort may be acceptable if there is
potential for long-term, high-value busi-
ness. The contractor may be willing to
undertake reliability-achievement risks,
such as through an MTBF guarantee, if there
will be a benefit in exceeding target
levels. By the reduction of risks through
this approach, more resources can be made
available in other areas, thereby helping
to achieve the desired balance.
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TABLE 3-16

ACHIEVING FLEXIBILITY

Factor/Approach Discussion

Dual Sourcing For any stage of the acquisition
process, dual sources offer a flexi-
bility that can help ensure program
success. While dual sourcing is
initially much more costly than single
sourcing, its associated competitive
aspects may lead to significant savings
in production and will expand the
production base.

Contract Flexibility Contracts can be written to provide
needed flexibility in areas of uncer-
tainty -- thus subjecting neither the
contractor nor the Government to high
risks because of changes. one common
example is the use of price-escalation
indices to adjust for significant eco-
nomic changes or pricing for variable
quantities.

Pre-Planned Product In technology areas of high risk and
Improvement (p31) uncertainty, it may be prudent to plan

for block changes of new technology
through the p31 approach.

Management Reserves If all resources are firmly allocated,
then, almost by definition, all such
resources are absolutely needed. As
in battle situations, rarely should
the Program Manager commit everything
initially without any reserves.

Functional Flexibility Every program will experience person-
nel turnovers, some in key functional
positions. The acquisition strategy
and lower-level functional strategies
must be flexible enough to permit a
variety of tactical implementation
procedures that will accommodate pref-
erences of new managers.
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3.6.6 Controlled Risk basis for determining conformance to the other four
criteria -realism, stability, resource balance, and flex-

3.6.5.1 Working Definition ibility-and for selecting approaches for improving
the strategy characteristics. In fact, it can be argued

Risk, as applied to acquisition strategy, is a measure that the four criteria are elements necessary to
of the probability and consequence of not achiev- minimize program risk through the acquisition
ing a defined program goal. strategy.

Most people agree that risk involves the notion of
uncertainty. Can the specified aircraft range be 3.6.5.3 Pressures Working Against Risk
achieved? Can the torpedo be produced within Minimization
budgeted cost? Can the IOC date be met? A prob-
ability measure can be used for such questions; e.g., There is no specific pressure that inhibits risk
the probability of not meeting the IOC date is 0.15. minimization other than constrained resources. OMB
However, it is now generally accepted that when risk Circular A-109 and DoD Directives 5000.1 and 5000.2
is considered, the consequences or damage associated specifically direct that tie risk issue be addressed.
with failure must also be considered. However, risk is not always easy to assess, since the

Goal A, with a failure probability of only 0.05, may probability of failure and the consequence of failure
present a much more serious (risky) situation than are usually not measurable parameters and must be
Goal B, with a failure probability of 0.20 if the con- estimated by statistical or other procedures. While
sequences of not meeting Goal A are more severe formal risk analysis procedures deal with the "known
than failure to meet Goal B. unknowns," there is also the issue of the "unknownunknowns."
Conceptually, then, risk can be defined as a func-

tion of uncertainty and damage; i.e., Here, only qualitative asses ments are usually pos-
sible. Yet, despite these difficulties, risk assessment

Risk=f (uncertainty, damage) provides a formalism and structure for selecting
strategy alternatives and should be a major element

In general, as either the uncertainty or damage in- in the decision-making process.
creases, so does the risk. Both the uncertainty and
the damage must be considered in a risk analysis.

3.6.5.4 Achieving Risk Minimization
Another element of risk is the cause of risk.
Something, or the lack of something, induces a risky Two references on risk assessment procedures that
situation. We denote this source of danger as the provide more specific detail are:
hazard. Certain hazards can be overcome to a great
extent by knowing them and taking action to over- * Risk Assessment Techniques --A Handbook for
come them. A large hole in a road is a much greater Program Management Per-.,nnel, Defense
danger to a driver who is unaware of it than to one Systems Management College, July 1983.
who travels the road frequently and knows enough
to slow down and go around the hole. This leads to System Engeen Colegent 19id .
the second conceptual equation: Systems Management College, October 1983.

Risk = f (hazard, safeguard) Chapter Four presents a simplified approach to
evaluating strategy alternatives that embodies some

Risk increases with hazard but decreases with elements of risk analysis. A risk management system
safeguard. The implication of this equation is that should be established within the overall program
the acquisition strategy should be structured to iden- management information system!
tify hazards and to allow safeguards to be developed
to overcome them. If enough safeguards are available, *DoD Directive 4245.7, Transition from Develop-
then the risk can be reduced to an acceptable level. ment to Production, directly addresses the technical

risk issue and authorizes the use of the document
3.6.5.2 Importance of Risk Assessment Solving the Risk Equation in Transitioning from

Development to Production, Defense Science
Risk assessment is the underlying analysis approach Board, May 1983. This document is preliminary to
for acquisition strategy development. It provides one the forthcoming manual DoD 4245.7-NI.
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3.7 SUMMARY
and assessed to permit the deployment of a militarily

In this chapter acquisition strategy has been defined useful system or equipment that meets cost, schedule.
as a conceptual basis of the overall plan to follow performance, and supportability goals. The Program
in program execution. The acquisition strategy is the Manager's approaches to meeting these program ob-
basis for all functional strategies, plans, and task- jectives must satisfy legal, executive, and service
ing; it provides a coordinated approach to achiev- policy considerations. Finally, the acquisition strategy
ing program objectives within the constraints placed has objectives, criteria, priorities, and constraints of
on the program. its own: it must show how the system and program

objectives will be met, how policy and procedures
The primary ingredients for a successful acquisition will be accommodated, and how the conduct of the
involve strategic, technical, and resource concerns, program will meet such criteria as realism, stability,
Program objectives must be established, controlled, resource balance, flexibility, and controlled risk.
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CHAPTER FOUR

ACQUISITION STRATEGY DEVELOPMENT AND EXECUTION

4.1 INTRODUCTION poses overall progran reCquirCnlCttl and constraint,
particularly on technical factors, but also on cost and

This chapter focuses on the elements to be considered schedule factors.
in acquisition strategy development and execution.
It presents an iterative process for developing, im- The Program Manager should rcxie'\ and ,aal !c
plementing, and modifying a continuously evolving applicable documents re)ated to mission need. such
acquisition strategy. Figure 4-1 is a flow diagram of as the JSNINS and lhreat analysi ,, studics. Pt1ogram
the acquisition strategy development and execution objectives should be prioriti/ed so that stratcgic ahet-
process. This chapter is structured to discuss each natives can be assessedw ithin a decision frame \\ork
of the elements included in the figure. that permits trade-off analysis.

4.2.2 Assess the Situational Realities
4.2 DEVELOPMENT

The situational realities taced b the progtnt ncltide
The following are the key steps in developing (and, the system-related per ornlancc, :os, and ,hedulc
as Figure 4-1 shows, "revising") an acquisition requirements, the general rev ics' requircmCnts and
strategy that meets the criteria of realism, stability, procedures associated x\ ith the militar\ acquiition
resource balance, flexibility, and controlled risk: process- the impact of other p[ogiai,' dcqtlistion

strategies; and the resources (timic. mion.\. and c\-
" Identify the mission need perienced people) available to complcte the xtlatcx
" Assess the situational realities development.
* Assemble strategy development resources
" Establish strategic goals, risk levels, and priorities Each program's strateg. dCselopnie.'n: doe, n01 0,
" Identify specific alternatives cur in a vacuum, but must proceCd in it, oxx i pal
" Establish decision criteria ticular acquisilion ens ironnient. ntccessll itcquis-
* Evaluate alternatives tion strategy dcvelopment requires thl h iorant
" Develop overall strategy Manager to kno\\ MxhleC the prOglalll s1tnsL ill that,

environment at an\ particula timc. Some piog ntls
These steps are reviewed in the following subsections. may be "go" from the beginning, \ it l ie atl\cl\ ics

disturbing influences to hindc Ihmcll. I {mLoe, ostlOI
4.2.1 Identify the Mission Need programs ha\e critics. I here nax c he ,cuncm, ot'

Congress wAho oppose the lloga t ii ll ,a ~t.'d.
The overriding priority of an acquisition strategy is financial, or political \ic\ ponin.t.,\ piro!ii i ma also
to satisfy a mission need-a need that results either have opponents it hin ()S), the ohe: Cets k,. (1
from a deficiency in current or projected capabilities even it s o\n sor\ ice, \\ ho ha\ e. 01: 'elicA C IhC\ h lC.
or from a technological opportunity to establish new valid reasons lo thicit poit on,. I ie i'olgrI
or improved capabilities. It is imperative that the Manager, .\itli a full itndersttdttc ol Iho\s tie pio-
strategy developer clearly identify the mission need gram fits into the National (hic't ix s. dhould \5ork
and ensure that it is clearly articulated to all par- s\itlh the operattioal user, to do ci \ hin_
ticipants in the acquisition. The mission need im- legitimately possible Io csu ihc tO'pin, tell, cc'
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-in much the same way as a lawyer, who has a re- fective strategy development. A typical strategy
sponsibility to do everything legitimately possible to development team is shown. Strategy must be
defend the client. The development of an effective developed in an interactive, integrated manner, rather
acquisition strategy is an important means of than as a collection of'separate inputs that can lead
countering opposition and enhancing advocacy for to functional discord. While all of the team members
the program. are important, for the initial strategy a seasoned

technical manager and a knowledgeable and experi-
Table 4-1 is a check list for performing a situational enced business manager may be the most important,
assessment. since thle technical and business strategies often co 1

4.2. Asembl Stateg Deelopenttrol critical milestone accomplishment.

4.2.3rAssbeSrtgDelomn It is also important that the user representative have

the knowledge, experience, and capability to ensure
Strategy development will require resources -people, that operational concept considerations are ade-
time, money, and information. Table 4-2 is a check quately adhered to. The user representative is the
list of resources that normally are required for ef- Program M'anager's key, liaison to the operational

community and therefore must have a thorough
TABLE 4-1working understanding of' mission needs and

operator biases.

ASSESMET FO ACUISIIONTABLE 4-2

CHECK LIST: ASSEMBLING

To start the acquisition STRATEGY DEVELOPMENT RESOURCES
strategy development process, the
Program Manager and staff must To start the acquisition
have an appreciation and under- strategy development process, the
standing of the following: Program Manager should have avail-

able applicable resources in the

Program-Related National following categories:
objectives

Acquisition Strategy Development
Mission Need Funding and Time

Technical Requirements Mission Analysis Studies

Cost Requirements Cost, Schedule, Technology Studies

Schedule Requirements Strategy Development Team

Program Constraints - Technical Manager

Program Advocates - Business Manager

Program Opponents - Logistician

Competing Systems - Contracting Officer

Expected *Attack Points' - User Representative

Program Review Process - Special Consultants

Technology Factors - Communicator

Industry Capability - Secretary
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4.2.4 Establish Strategic Goals, Risk TABLE 4-3
Levels, and Priorities

when the mission need is thoroughly understood, ACQUISITION STRATEGY:

an asscs.,ment of the situational realities has been PRE-DEVELOPMENT CHECK LIST

performed, and the resources for strategic develop- FOR IDENTIFYING STRATEGY

meint are available, [he strategy development can ALTERNATIVES
begin. Progran-specific strategic goals or objectives
should be listed and prioritized (e.g., foster competi- Have overall objectives been
tion throughout program, increase industrial base, assessed with respect to realism
achic N\1 standarlldi/ation). The difficulty of and criticality?

achieving each goal should be broadly assessed, as
,hould the consequences of not achieving the goals. Have major risk areas been

[hk, a ,sess ,eni. together \%ith the prioritization, pro- identified?
ides a basis tor assigning risk levels. At this stage,

such lexel,, ma\ be qualitative (e.g., high, medium, Have program advocates been iden-
and los). The risk leels then provide direction for tified and contacted?
deseloping strategic alternatives that can concentrate
resource,, effectivelv. Have program opponents been iden-

tified and contacted?
4.2.5 Identify Specific Alternatives

Have competing systems (new, in
The ,trateg deseloper mus t identity candidate ap- acquisition, planned) been iden-
proaches for enlsuring that each goal, objective, or tified and evaluated?
requirement is m1et. In the same \Nay as the formal
program requirements, the selection of alternatives Have strategy alternatives been
should be based on the situational factors. Table 4-3 identified to:
i,, a check lit for ensuring that applicable factors
hasc been con,,idered in identifying the strategy alter- - Meet overall objectives?
natie,. Major DoD issues and alternatives related
to acquisition ,trategv (e.g., competition, standardiza- - Attack major risk issues?

tion. incuCtisCs) are discussed in Chapter Five.

4.2.6 Establish Decision Criteria Strengthen advocate support?

(ien that the program requirements have been - Reduce opposition impact?

established, pi orities and risk levels assigned, and Make the system better than
candidatc olutions identified, the strategy develop- competitor systems?
mem problem can then be considered to be a classical
decision problem - in particular, one of resource
allocation s ith multiple objectives. Such problems mar,' check list of the factors associated with
are not cas\. especiall. \% hen so manN potential future establishing the decision criteria.
impacts are tnknown or not fully understood. It is
here that tihe stragv criteria discussed in Chapter 4.2.7 Evaluate Alternatives
Three become important for guiding the decision-
making process. The decision criteria and decision model are applied

to the identified alternatives. Such an evaluation can-
In caluating candidates, the Program Manager not be performed in a mechanical fashion-the prob-
should include in the decision criteria realism, stabil- lems are complex, the uncertainties are substantial,
its, resource balance, flexibility, and risk minimiza- and the criticality is high. While there are a number
tion. A decision model should be formulated so that of mathematical, statistical, and economic tools
each candidate can be "scored" on these criteria and available for such evaluation, judgment and ex-
an assessment made of how well the stated objec- perience must still play major roles. Equally impor-
tives/ircquircments can be let. Table 4-4 is a sum- tant are information and data. A simplified approach
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inE lable 1-I of (haptcr One. An important element
of documenttation Is, : treatment of tic acquisitil

CHECK LIST: DECISION CRITERIA siratcg. sct ion, In decision documents ,uch as theJNISN., S(_ 1D(11, and 11PS. These docunents arc

The Program Manager should designed purposely not to coinmutimcate the same
depth of informat ion concerning program objcti.es,,

include the following in estab- alternatis,, and issues as the formal acquis ition
lishing the decision criteria: taeydoun|t.Aodmlthcin fth

si rategv documnrt. .'\cordingls, the sections ot thle
decision documents that address acquisition strategy

Priortized/Rqtin s of.iced only snopsic the highlights ol the Program
Manager's osctall st rategy. with most emphasis on

Realism Factors hent'i p ;asc of the acquisition process.

With respect to the thice general types of program
Resource Balance Factors doctuentato, -- requir .ents, decision, or func-

tional-the acquisition strategy can be considered
Flexibility Factors both as a reqUTireneCnt,, statement of 'hat the Pro-

Sram .Manager bcliecs must be accomplished tomeet the statcd objccti,,es of the program and as a

decision document to provide overall program direc-Risk Factors lion. The acquisition strategy, to serve as the source

of objectics for funIctioral implementation plans,Decision Model should not contain planning details. Rather, it should

provide a clear understanding of the issues to be ad-
for evaluating alternatives is presented in Section 4.7. dressed throughout the life of the program, i.e., a
Chapter Five summarizes key features of major roadmap or "plan to plan with."
strategy issues and alternatives, including experience
and data that can aid in evaluating them. Uigurc 4-2 ,ho\Ns "funtional strategies" linking the

overall acquisition strategy and the functional plans.
4.2.8 Develop Overall Strategy Even though all functional plans flo. from the ac-

quisition strateg., one is so important that it deserves
When the evaluation is completed, a preferred overall special tncition, the Acquisition Plan. Sometimes
strategy is developed. This strategy includes the ap- called the Procurement Plan, Advanced Procurement
plicable strategic, technical, and resource factors Plat,, or Contractinig Plan, the Acquisition Plan is
discussed in Chapter Three and uses combinations required by the iAR and must be approved before
of the alternatives described in Chapter Five. Sec- significant contractual actions are initiated. Although
tions 4.3 through 4.7 describe the processes for the plan is similar in content to the acquisition
documenting, implementing, managing, and revis- strategy (so close that the Air Force considers the
ing the initial strategy. plan to be the Program Manager's acquisition

strategy), there is a fundamental difference: the
strategy should be broad in considering the system

4.3 DOCUMENTATION life cycle, while the plan specifically addresses the
immediate procurement action. As Figure 4-2 il-

Documentation encompasses two categories. First, lustrates, however, the Acquisition Plan not only
the Program Manager documents the strategy- that flows from the strategy but also connects to all of
is, actually prepares the acquisition strategy in a for- the other functional plans. The experienced Program
mat that is useful, complete, and appropriate for the Manager will recognize that one of the advantages
particular service's approval process. Second, the ap- of an up-to-date acquisition strategy is that its in-
proved strategy serves as the basis for preparing the formation readily serves as the framework for the
program's functional plans, through which specific Acquisition Plan and the functional plans.
objectives are accomplished. 41A APPROVAL

Formatting the acquisition strategy is a straightfor- The approval element of the development and ex-
ward process, with the Program Manager tailoring ecution process comprises the steps for gaining ap-
the document to the particular service's list of sub- proval of the Program Manager's complete docu-
jects to be considered. The formats were presented mented acquisition strategy, but not the acquisition
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strategy sections if the Dol) decision documents * As early as possible in the approval process, Pro-
(JMSNS. SCP, and DCP). Interestingl., there is no grain Managers should identify the program',, op-
standard procedure for OSD evaluation of a Program ponents, especially those with veto power. E-vcr%
Manager's overall acquisition strategy; thus OSD ap- reasonable effort should be made to enlist their
proval, i" required, comes only in the form of ap- support through such methods as special brief-
proval of the program's milestone documents. SerN- ings or inclusion on program advisory panels.
ice approval of the Program Manager's acquisition * Program Managers should thoroughly address risk
strategy, however, is obtained within each of the assessment. There is evidence to suggest that this
developing commands. is the most important review/approval considera-

tion in the acquisition strategy.
4.4.1 Service Approval Procedures • Program Managers should determine if there aie

management issues that should be included, in ad-
The following general descriptions are for informa- dition to the required format items. These current
tion only; they reflect service development command topics can be obtained from the appropriate devel-
procedures as of March 1984. Since this information opment command office of primary responsibility.
may be outdated because of revised guidance, the • Program Managers should start earl), and keep an
reader should contact the cognizant service office auditable document trail. They should include in
before initiating any approval action, the strategy any significant guidance, both writ-

ten and oral. This enables subsequent Program
,4rmv (DARCOM/DRCDE-A, Phone 202-274-9060) Managers and reviewers to follow the program's

decision process closely.
An acquisition strategy, documented in the format * Program Managers should convene and make fudl
of AR 70-1, .S-stem Acquisition Policv nd Pro- use of a committee to review and critique the ac-
cedures, 15 February 1984, is reviewed and approved quisition strategy before submitting it to the ap-
at the appropriate decision level: HQ, DARCOM for proval process.
DoD Major, Designated Acquisition programs, and * Program Managers should ensure that the strategy
DA In-Process Review (IPR) programs; and the ap- is kept current by using a knowledgeable, qualified
propriate Major Subordinate Command (MSC) person to maintain it and by using modern word
Commander for programs with IPR decision author- processing equipment to enable rapid updating.
ity delegated to that Commander. * Approval commands should assure that the ac-

quisition strategies are reviewed by top-level per-
Navy (NAVIMAT 021, Phone 202-692-3533) sonnel with broad perspectives. This will prevent

lower-level functional elements from including ex-
NAVMAT INST 5(D.29A, Acquisition Strategyv cessive planning details in the strategy.
Paper, 6 May 1983, clearly describes the Navy's ac-
quisition strategy format and approval process. This 4.5 STRATEGY MANAGEMENT
office is experienced in acquisition strategy review
and approval. (The Marine Corps is also governed The acquisition strategy is managed through control
by NAVMAT INST. 5000.29A.) of the functional plans. The three function,, of
Air [brce (HQ AFSC/SDX, Phone 301-981-2255) control-direction, detection, and correction-de-

scribe the activities that are included in strategy

Because AFSC Supplement I to AFR 800-2, Pro- management.
grain Alanagement, dated 3 January 1983, states that
"The Program Manager's acquisition strategy will be Direction is using resources (e.g.. peorple, dollars,
the acquisition plan ... modified to meet individual time) to implement plans. Detection is the use of
program needs," the approval comes through the pro- tools (further addressed in Section 4.7. of this
curement organization via a Business Strategy Panel chapter) to compare actual with planned results. Cor-
review. rection lollows: if action is required, it causes changes

to plan.,,. Planning and control arc complenuentary,
4.4.2 Lessons Learned for the Approval Process and the Program Manager's success in managing the

acquisition strategy is directly related to his or her
Experience in acquisition strategy approval at the control of the functional plans. Table 4-5 is a check
development command level has provided these list for evaluating and enhancing the degree of con-
"lessons learned": trol available to the Program Manager.
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TABLE 4-5 TABLE 4-6

CHECK LIST FOR EVALUATING MANAGEMENT INFORMATION

DEGREE OF PROGRAM MANAGER CONTROL SYSTEM CRITERIA

How well do the functional man- Standards are clearly established.
agers and their staffs understand
what is to be done and how it is Reporting requirements are
to be done? limited to the least required.

Is there sufficient, valid infor- Contractor reporting information
mation available to report on from the data base is actually
task progress in a complete, used for internal management
timely manner? decisions.

How open are the lines of commu- Reporting information is orga-
nication from the points of ac- nized in work breakdown structure
tion through the functional man- (or similar) format.
agers to the decision-makers at
the Program Manager level? information (not merely data)

needed to support accomplishment
Are there clear, understandable, of the prgrm' critical goals
and precise standards of perform- is provided.
ance by which to compare actual
per for man ce? Regular and periodic summary re-

ports of all progress are sub-
What is the reward system within mitted to Program Manager.
the project for reporting unsat--____________________
isfactory progress? Are the
functional managers motivated to
provide only optimistic news? gram changes and problems, and (3) the change from

one program phase to another. The first situation,
How effectively can the followup updating on the basis of insufficient resources, is
process complete the loop between closely related to the initial actions for developing

prbemieniictonadreso- the strategy, and the same process is followed. The
prtolmieniiaton second situation concerns changes and problems en-

_____________________________________ countered in the execution of the acquisition strategy
during a particular phase. The third updating situa-

Detection, the link between direction and correction, tion, program phase changes, is required more from
requires a management information system (MIS) to the standpoint of good managemenit practice than
provide systematic verification of internal (Govern- from that of policy. Although service regulations are
ment) and external (contractor or other Government generally definitive on the process for development
agency) performance in implementing functional and approval of the acquisition strategy, their
plans. Areas to be considered include cost control, guidance on updating is less clear. 0MB Circular
schedule control, technical management, risk A-109 calls for strategy updates to be made as the
management, and contract management. Program program progresses through the acquisition cycle, and
Managers should ensure that their MISs are im- the DoD 5000 series instructions require that the Pro-
plemented early, satisfy their needs, and meet the gram Manager update decision documents at
criteria shown in Table 4-6. planned milestones. It appears logical that the ac-

quisition strategy should be updated at the phase

4.6 TRATGY UDAT/MODFICAIONmilestones, as a minimum, for the following reasons:

e Overall progress in attaining program objectives
As shown in Figure 4-I, there are three primary situa- can be measured, giving greater assurance that
tioms that necessitate updating or modifying the ac- threat projections can be addresed by the system's
quisition strategy: (I) insufficient resources, (2) pro- performance predictions.
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" The updated acquisition strategy can serve to "re- processes and tools and techniques that may be useful
baseline" the program. to program or functional managers in establishing

* The updated strategy can communicate functional approaches and determining progress toward meeting
objectives so that contractual requirements for the objectives of the functional strategy. The tools are
next phase can be identified. listed by analytical category. References provided at

" The activities for most functional plans are depen- the end of this chapter contain detailed description
dent on the particular phase objectives, and application information.

To expand on the last point, Table 4-7 lists objec- 4.7.1 Risk Analysis
tives and concerns, illustrating some of the challenges
faced by the Program Manager throughout the ac- As discussed in Chapter Three, risk provides an
quisition life cycle. overall indicator for evaluating alternative strategies.

It can be conceptually defined to consist of uncer-
As shown in Figure 4-1, the output of the Update/ tainty and damage measures, and it is controllable
Modify strategy element serves as the input to the to the extent that safeguards arc incorporated to
Documentation element, thus completing the cycle, counter known hazards.
If this overall cycle is considered as a continuous
process involving program guidance, planning, and Figure 4-3 presents an overviewk of ihe risk assess-
control, the importance of the acquisition strategy ment process.
can be appreciated. It is reasonable to assert that suc-
cessful program management results, in fact, from Tools and disciplines applicable to risk analysis
understanding and accomplishing the complete ac- include:
quisition strategy development and execution process. 9 Probability analysis

* Statistical methods
4.7 STRATEGY TOOLS * Network analysis

o Graphical analysis
Strategy tools are subelements of Section 4.2, e Method of moments
Development, and Section 4.5, Strategy Manage- * Estimating rdlationships
ment. This section addresses some of the analytical * Decision anaIysis

TABLE 4-7

ACQUISITION STRATEGY OBJECTIVES AND CONCERNS, BY PHASE

Phase Examples of Objectives and Concerns

Concept Exploration Program objectives, structure, resource constraints,
and critical assumptions.

Demonstration and Verification of preliminary engineering, resolution
Validation of logistics and interoperability problems, maturity

of technology base, and confirmation of need.

Full-Scale Development and test of design, readiness for
Development production, and operational suitability.

Production and Equipment acquisition and distribution, unit
Deployment training, and effectiveness of logistics support.

Operational Adequacy in meeting threat, need for modernization,
and phase-out objectives.

Note: Acquisition strategy updates should be made at least annually and
continue until the system is phased out at the end of its opera-
tional life.
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* Delphi techniques All three methods can be used within a single pro-
* Work Breakdown Structure simulation gram for which the quality of availablc information
* Logit analysis varies. When it can be applied, the bottom-up ap-
* Total Risk Assessing Cost Estimate (TRACE) proach is usually the most accurate but also the most
" Total Risk Assessing Cost Estimate for Produc- time-consuming and labor-intensive. Thv. comparison

tion (TRACE-P) method is often used to establish an initial baseline
* Defense Science Board Templates (DoD Directive and to calibrate the other methods. The parametric

4245.7-M) analysis approach is relativel% easy to apply it the
" Technology state-of-the-art trending CERs are available. The accuracy depends on the

data quality and representativeness and on the
4.7.2 Cost Analysis strength of the derived relationships. This method

is usually applied early in the program. lools and
In acquisition strategy development and manage- techniques useful for cost analysis/estimation include
ment, cost analysis requires evaluating or estimating (he following:
future costs. The cost growth often experienced in
DoD acquisitions is evidence that the acquisition e Regression analysis
process is not always successful. Cost growth can oc- e 3ervice cost models (many available)
cur for many reasons. It can be argued, however, that • Trend analysis
the cost analysis process may not be providing all * Industry cost models (e.g., RCA PRICE for pro-
of the information for management and acquisition duction cost)
strategy development that is appropriate for minimiz- e Variance analysis
ing cost growth. e Design-to-cost

e Should-cost
There are a number of cost analysis and estimation e Life-cycle costing
procedures. Whichever one is used, a key element is 0 Will-cost
complete, relevant, and accurate data. Such data in- e Logistics support costing
clude detailed descriptions of the system or process e Learning curves
under evaluation; associated economic, situational, 4.7.3 Schedule Analysis
and environmental factors; and costs and associated
information on similar systems. Data quantity is as In many respects the analysis of schedules has mam
important as data completeness, relevance, and ac- of the characteristics of cost analysis. Data comn-
curacy. It can be dangerous to estimate the develop- pleteness, accuracy, relevancy, and quantity are im-
ment cost of a missile system by using only one portant elements. Bottom-up, comparison, and
previous missile system's development history. parametric techniques are also applicable. lor

schedule analysis, there are a number of unique tool,
There are three generic types of cost analysis/estima- and techniques, including the following:
tion procedures:

* Gantt and milestone charts
• Bottom-Up. Estimates are made at the lowest a Line-of-balance (LOB) technique

possible level of the system or process, and the ex- e Network analysis
pertise of applicable organizations is used. These 9 Critical-path method (CPM)
lower-level estimates are then aggregated and ad- * Program Evaluation and Review Technique
justed to account for such factors as integration, (PERT) and its many offshoots, such as Venture
overhead, and administrative expenses. This Evaluation and Review Technique (VERT) and
technique, of course, requires fairly complete in- Computer-Supported Network Analysis System
formation at lower levels. (CSNAS)

* Comparison. Current cost information on similar * Program reviews and audits
systems or processes is collected and modified as * Microcomputer-based schedule models (e.g., lISA
appropriate to account for variations from the Project)
system or process under evaluation. e Simulation

* Parametric. A broad base of applicable cost data
is analyzed to develop relationships between cost 4.7.4 Decision Analysis
elements and system or process characteristics.
These are often called cost estimating relationships Decision analysis is the process b\ \w hich choices arc
(CERs). made. Much theoretical work has been performcd
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in developing methods to provide quantifiable 4. For each objective, multiply its normalized rating
measures for evaluating choices. Such methods in- by the strategy probability and place the result
volve probability theory, statistics, and utility theory. in the appropriate place in the Weighted Score
With respect to acquisition strategy, application of column.
the more sophisticated methods is usually limited 5. For each strategy, sum the entries in the WVeighted
because of the complex interactions (which make Score column to obtain its aggregate score for
quantification difficult) and the data limitations that each strategy.
usually prevail. Nevertheless, the concepts of deci-
sion theory should be used in acquisition strategy For the example in Table 4-8, Strategy A has a score
development and execution to the maximum extent of 71.5, Strategy B a score of 82.0, and Strategy C
possible. One simplified approach is to develop a a score of 64.75. These scores provide a quantified
strategy decision matrix for each alternative within basis for strategy selection. While this analysis
a functional strategy. This matrix provides a weighted method is simple, developing the initial rating and
score for each alternative to yield one evaluation probability entries can require considerable thought
measure. and study, particularly for the strategy probabilities.

Such an analysis framework also provides a basis for
The following is a step-by-step approach for develop- evaluating risk and the impact of changes. For ex-
ing such a matrix (Table 4-8 provides an example): ample, if one of the objectives is to meet an IOC date,

and threat conditions change necessitating anl ac-
1. Define the program objectives to be satisfied by celerated schedule, the strategy success probability

the strategic decision. For the example in Table will most likely change, resulting in a revised score.
4-8, four objectives have been identified. In a similar fashion, within each strategy there are

2. Prioritize the objectives by rating the importance a number of strategic components. Sensitivity
of each on a scale of I to 10. Normalize these analysis can be performed to assess the effects of
ratings by totaling the ratings of ail objectives and various strategic component approaches on overall
dividing each initial rating by the total; then scores, and insight is thereby obtained for develop-
multiply by 100. The sum of the normalized ing functional plans.
ratings, as shown in the third column of Table 4-8,
should equal 100. The approaches and tasks applicable to decision

3. Identify the strategy alternatives that are under analysis include the following:
consideration. In Table 4-8, these alternatives are
shown as A, B, and C. For each alternative, @ Probabilistic analysis
estimate the probability that it will satisfy the ob- a Mathematical programming
jective on a scale of 0 to 1.0. A 0 value is * Bayesian analysis
equivalent to the statement that there is no e Stochastic processes
possibility that the strategy will result in satisfy- a Min-max theory
ing the objective. A value of 1.0 is equivalent to * Matrix analysis
certainty. * Utility theory

TABLE 4-8

STRATEGY DECISION MATRIX

strategies
Ratinug___

A B c
Object ive _____

Weighted Weighted Weightedinitial Normalized Probability Score Probability Score Probability Score
(i 2) (3) (2) x (3) (4) (2) x (4) (5) (2) x(5)

8 40 0.60 24 0.95 38 0.50 20

11 5 25 0.90 22.5 0.50 12.5 0.95 23.75

125 25 0.80 20 0.90 22.5 0.60 15

IV 2 10 0.50 5 0.90 9 0.60b

Total 20 100 71.5 f82 '0 64.75
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" Simulation models Manager must be able to communicate hi.s or her
" Game theory strategy as well as develop and execute it. This chapter
" Expert opinion (e.g., Delphi method) has presented the steps that a Program Manage
" Goal programming might follow in developing, managing, and modi-

fying an acquisition strategy so that it provides a
4.8 SUMMARY foundation for a well-managed program. It ha. also

listed the analytical tools and techniques for address-
Acquisition strategy plays a central role in effective ing risk, cost, schedule, and decision analyses that
program management. Thus it must be well might be useful to the Program Manager in for-
developed, understood, and accepted by all par- mulating the acquisition strategy and directing and
ticipants in the acquisition process. The Program controlling the program.
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CHAPTER FIVE

ACQUISITION STRATEGY ISSUES AND ALTERNATIVES

5.1 ioTRODUCTION 12. DoD Directives, Military Regulations, and
Pamphlets

This chapter describes major strategic issues and
alternatives related to systems acquisition. The selec- 5.2 OVERVIEW OF THE ISSUES/
tion of specific alternatives and approaches for im- ALTERNATIVES
plementing them will encompass the basic elements
of the acquisition strategy for the program. The The guidelines in the 1981 DoD Acquisition Improve-
following issues/alternatives are addressed in in- ment Program provided the basis for the initial choice
dividual sections (following an overview discussion of issues included in this chapter. The criteria for in-
in Section 5.2): cluding an issue/alternative were based on the level

of importance (e.g., competition), a perceived lack
5.3 Competition of general knowledge of the area (e.g., Pal), or re-
5.4 Concurrency/Time Phasing cent emphasis by Congress or DoD (e.g..
5.5 Data Rights warranties/guarantees).
5.6 Design-to-Cost
5.7 Incentives Some of the issues are made broad to permit in-
5.8 Make-or-Buy cluding a number of strategic areas that might have
5.9 Multiyear Procurement been considered separately. For example, included
5.10 Phased Acquisition within competition are form-fit-function (F1 ),
5.11 Pre-Planned Product Improvement (P1I) directed licensing, leader-follower, and other second-
5.12 Source Selection source approaches. Within incentives, the various
5.13 Standardization cost-sharing contract types, including award fees, are
5.14 Test and Evaluation- Reliability Growth considered.
5.15 Warranties/Guarantees

Several of the issues (e.g., design-to-cost and source
For each issue/alternative, a consistent presentation selection) are not necessarily yes/no propositions.
format is followed: Source selection is always performed, either formally

or informally. However, because of the many
I. Definition strategy-related decisions that could be involved in
2. Problem Addressed such areas, it was considered worthwhile to include
3. Alternative Forms them.
4. Advantages
5. Disadvantages Limitation of the number of issues and amount of
6. Application Criteria detail was dictated by a constraint to make this guide
7. Analysis and Development as compact as possible. Therefore, each section pre-
8. Functional Interfaces sents a set of applicable references that can provide
9. Time Line background, data, and guidance on the detailed ap-

10. Recent Experience proaches for functional development and implemen-
II. Research and Sources of Information tation of the alternatives.
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5.3 COMPETITION 5.3.3 Alternative Forms

5.3.1 Definition Defense competition can take many forms. There
may be no competition, for example, where a sole-

Competition is rivalry among companies for markets. source procurement is directed or a selection is made
In tie defense sector competition is imperfect. Under because of the nature of the product and the avail-
perfect competition qualified companies are relatively ability of qualified sources. Where there is direct
small and numerous, entr\ into the market is not competition, it may involve two or more companies,
costly, there is a homogeneous product, there is and it may occur during research, development, or
mobility of resources, there is perfect information production of a product! Two generic forms of com-
and many buyers, and companies are price takers - petition are recognized in military acquisition:
the,. haxe no influence on price. I hese conditions
do not apply in the defense sector. In most cases, * Design Competition. Two or more companies
the defeise market is monopsonistic-there is only develop conceptual or design approaches, one or
one buyer. At the major weapon system level there more of which will be used for the production con-
are fe\\ sellers who can delixer a particular product, tract. The competition can be extended through
and it is difficult to enter the market. In a concen- the Demonstration and Validation phase and into
trated imdutry with only a few sellers sharing the the Full Scale Development phase to obtain pro-
market, the sellers tend to set the industry price. Thus totype performance verification and to provide a
in the defense market competition has been more natural competition for the production contract.
concerned with obtaining product quality, produc- Typically, in large programs design competition
tion capabiit., and timely delivery at reasonable cost. ceases at Full Scale Development.

, Production Competition. Two or more companies
5.3.2 Problem Addressed bid to secure all or part of a production contract.

Thus there may be a winner-take-all competition
The rising costs of maintaining and modernizing our or the production may be split between two con-
defense establishment are of continuous concern, tractors. The competitors may have participated
Competition is viewed as one important approach in the program prior to the first production con-
to constraining cost growth. In any competition there tract, or one or more may have been brought in
must be competing qualified sources. Competition through a second-sourcing strategy.
for a market implies multiple sources and price bid-
ding, and thus a lower cost to the buyer from a A typical competitive strategy might then proceed
qualified source. However, competition may not be as follows:
on the basis of price only. There is also competition
for quality-obtaining a better product whether at a Concept Exploration Phase. Select two or more
a lower or higher price. The buyer has a choice in contractors to develop system and operational
terms of qualiity and cost. There may be external fac- concepts.
tors of great concern to the buyer in addition to price e Demonstration and Validation Phase. Select two
and quality. The (ovcrnment is concerned with the contractors to develop prototype models to be used
health and productivity of the defense industrial base for "fly-off."
and its ability to mobilize and surge: to produce at * Full Scale Development Phase. Select one contrac-
high ,olume during periods of emergency if neces- tor for FSD, with the RFP stipulating requirements
sary. [hus competition in the defense sector has con- for eventually bringing in a second source.
sidered not only price, but also the quality and pro- o First Production. Enter into sole-source contract
duction capability of the industrial base. There is that includes "deliverables" for eventual
evidence that the introducticn of competition has not second-sourcing.
always reduced cost overruns, late deliveries, or poor * Subsequent Production. Select one or more con-
system per formance. Very often, in the defense sector, tractors using the selected second-source approach.
products are obtained under sole-source conditions
because of the nature of the product, the technolog- *The FAR (Part 34-Major System Acquisition)
ical base of a particular contractor, or the proprietary specifies that "The Program Manager shall,
design of a contractor. The buyer has leverage up to throughout the acquisition process, promote and
the time the contract is committed to a sole source, sustain competition between alternative major
but much less leverage beyond that point. The buyer system concepts, as long as it is economically
has more leverage over contractors when there is beneficial and practicable to do so."
direct competition.
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There are many variations of this process. An over- * Obtaining a higher-quality product
view of the various competitive strategies is provided e Expanding the industrial base
in Figure 5-1. e Enhancing surge capability in an emergency

9 Providing more than one source for product
The approaches to establishing second sources for innovation
production have received the greatest attention, for e Stimulating research and development
it is in this phase that the major expenditures are * Encouraging an incumbent to be more
made during acquisition. The following methods cost-conscious
have been identified: e Encouraging an incumbent to be more receptive

to the concerns of the buyer and to address
" Form-Fit-Function (F3 ). Only functional require- criticisms

ments and size, weight, and interface parameters
are specified, permitting one "black box" to replace 5.3.5 Disadvantages
another. It is applicable with break-out (see Sec-
tion 5.13). Disadvantages of competition include:

" Technical Data Package. Data are purchased to
enable qualified contractors to produce the equip- e Increased initial cost due to duplication of the
ment (see Section 5.5). work to administer contracts, prepare to produce

" Directed Licensing. This is similar to leader- a product, or accomplish a specific task
follower except that the leader company is com- 0 More complex and costly support of duplicate
pensated for technology transfer through royalty products in the field
or licensing fees. * Variations in quality between competitive products

" Leader-Follower. The system developer or sole- o Time and cost to educate second source (can delay
source producer furnishes assistance to a follower fielding of future units)
company to establish the latter as a second source. e Weakening of any working relationship that cx-
Since the leader company has a natural reluctance ists between a specific contractor and the Program
to lose its sole-source position, contractual com- Office
mitments must generally be made at an ap-
propriate time to ensure the viability of this 5.3.6. Application Criteria
approach.

* Contractor Teams. Teams of individually compe- Competition should be applied where there is a
tent contractors bid for the development contract, reasonable prospect for achieving a lower-cost prod-
thus providing multiple qualified sources for the uct or a higher-quality product or enhancing the in-
system during the production phase. dustrial base. Applying competition in a particular

" Break-Out. A critical subsystem or component is situation implies that companies are qualified to per-
selected for competitive production in out-year form the task or will be given the opportunity to
buys. A subsystem component that is broken out learn; that they can meet schedule, cost, and prod-
may become GFE. uct quality criteria; and that they are %illing to com-

mit their resources to the task. In the defense sectorComptiton y sverl copanes or he ame the initial costs of competition can outweigh any cost
system should always be considered in new systems
acquisition. It is not always implemented, for a vari- advantage downstream in dealing \with technologi-
ety of reasons. However, there can also be indirect cally advanced and highly complex weapon systems
competition in that the mission need can be met by that may cost billions of dollars to develop and pro-
a substitute product. Examples are the C-5B and duce. Competition at component or subsystem levels
C-17 transports to meet the airlift mission, and is more appropriate in such cases.
KC-135 re-engine and KC-10 tankers to meet the airrefueling mission. Some leverage is thus maintained The GAO, in observing a decline in price competi-
over contractors in that these mission competitors tion, suggested a set of questions that Programoth t e din cManagers should consider before deciding on soledo compete for the same funding.source:*

5.3.4 Advantages

Advantages of competition include: *GAO Report PLRD-81-45 of July 29, 1981, DOD
Loses Many Competitive Procurement

* Obtaining a lower price for a product Opportunities.
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1. What are the procurement's minimum require- normally involve some effort on the part of the pro-
ments? Material evidence should be presented gram office. In one major program, a financial model
verifying these minimum requirements. of the prime contractor was developed to help the

2. What unique capabilities does the proposed con- program office better understand the prime contrac-
tractor possess which make it the only company tor motivations.
capable of meeting these minimum requirements?

3. Was a market search or other type of solicitation When two companies compete during production,
conducted? Material evidence should be presented it should be because there are incentives to provide
verifying that such a search was conducted and a less costly or higher-quality product or to enhance
that the proposed contractor was the only com- the industrial base. If a company has %%on the pro-
pany meeting the procurement's minimum duction contract through its performance during
requirements. development, but it is inefficient in production, then

4. Was the item or service previously procured? If competition might create the incentive for that corn-
yes, was it from the same contractor? If this is pany to become more efficient. Competition can af-
a continuation of a previous effort by the same fect profit, efficiencies in the production process, and
contractor, demonstrate why no other sources of efficiencies through facilities investment. Competi-
supply are available. tion might serve as a check on excessive salaries and

5. Is there a technical data package, specification, overhead, predilections toward cost overruns, and the
engineering description, statement of work, or obsolescence of production facilities. The threat of
purchase description available which is sufficient competition can also affect a sole-source supplier's
for competitive procurement? If not, is one be- attitude toward the customer.
ing developed? If not, why not? How much lead
time would be required to develop it? Has any 5.3.7 Analysis and Development
cost-benefit analysis been conducted to determine
whether it is advantageous to the Government to A thorough analysis is required so that appropriate
buy or to develop such information? If not, what cost elements can be understood and compared
evidence is available to demonstrate why this before decisions concerning price competition are
analysis is not needed? made. When a second source is being established to

6. Can individual components of the procurement compete with an existing source, nonrecurring invest-
be competitively procured? If so, what steps have ment may be required for facilities, for technolog.
been taken to do this? transfer (data package), and for an educational pro-

7. Does the procurement result from an unsolicited duction lot (learning). There may also bc a cost
proposal? If so, who first described the problem associated with the fact that the original company
to be addressed by the unsolicited proposal? is no longer producing all of the articles originall.
Demonstrate why the proposed contractor is the programmed (some of which will be produced by the
only one capable of performing the service or pro- competitor), thus lowering its quantity and produc-
viding the item. tion rate (see below). The ability to select one con-

8. What material evidence exists that the Govern- tractor or divide the buy between two contractors
ment would be injured if the non-competitive pro- will depend on the level of detail of the data available
curement is not made? This includes estimates of for analysis in proposals and on previous experience
additional costs incurred and criticality of with the contractors' cost and quality credibility.
schedules (including when the procurement need Again, the final decision cannot be made on the basis
was first identified, reasonableness of delivery of cost savings only.
schedules, etc.).

9. What steps are being taken to foster competition There is a need for techniques that can provide an
in subsequent procurements of this product or understanding of contractor abilities to produce at
service? certain prices and rates. Knowledge of the contrac-

tor learning curve and the impact of production rate
Major considerations in achieving competition are on the learning curve is critical, as is knowledge of
the capacity and utilization of industry and in- the factors that cause tran.lating and rotating of the
dividual contractors and where the program fits in learning curve. Translation is movement of the learn-
a company's long-range planning. How "hungry" is ing curve parallel to the origin. learning cu\c posi-
the company and how does it view program impact tion. Competition would cause the learning cur\e to
on future business? What are economic conditions move down due to pressure on various factors such
in the industry, in the company, and in the division as profit margins, overhead rates, production effi-
of the company? Obtaining such information will ciencies, management improvements, investment, and
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others. Rotation can also be affected by the factors shows translation to A'-B' and then rotation to B"
cited above and also by the rate of production for if the effect of competitive pressure and production
the units ordered. Rotation is the movement of the rate is to lower costs. However, a rotation to B "' from
learning curve about a fixed point. It is also necessary A' might occur if a split buy would result in the pro-
to express costs in constant dollars and to calculate curement of substantially fewer units per year from
net present value in making comparisons, this contractor thereby raising costs. The costs of pro-

duction are estimated by comparing the cumulative
An understanding of costs is particularly critical in average unit cost at B"(or B"') with B (not with A)
production competition, where it is necessary to start for the quantity to be procured, and adding the
up a second company after one company has de- nonrecurring costs. The analysis must include: all
veloped the product. The elements that must be ad- data and comparisons in constant dollars; any in-
dressed to assure a valid competition analysis are: vestment required to transfer technology and to start

up or educate the second source; and all streams of
" Extrapolation of sole-source learning curve future funding, expressed in net-present-value dollars.
" Conversion to constant dollars There is an obvious need for data that are accurate,
" Estimation of nonrecurring costs (including timely, high-quality, not biased, and complete.

technology transfer and start-up)
" Translation of learning curve A number of models for analyzing competition have
* Rotation of learning curve been developed. One simplified approach is a second-
" Adjustment for production rate sourcing selection model originally appearing in
" Estimation of net present value Reference 22. This reference provides a set of check

lists that compare the applicability of various second-
Figure 5-2 depicts several of the competition analysis sourcing methods with each of 14 decision variables.
elements. If a quantity (Q2-QI) is to be procured, Table 5-1 lists these variables and summarizes their
Point B is obtained by extrapolating the incumbent effect on second-sourcing strategy selection. Tables
contractor's learning curve from Point A. Transla- 5-2 and 5-3 summarize the second-sourcing methods
tion or rotation of that learning curve might be ex- for the first production phase and for reprocure-
pected, because of competitive pressures. The figure ments, respectively. A +" entry in the table indicates

0
UA

AA

0 B
0

log of Quantity

FIGURE 5-2

IMPACT OF COMPETITION ON COST-QUANTITY
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TABLE 5-1

SUMMARY OF DECISION VARIABLES AFFECTING SELECTION OF A
SECOND SOURCING METHOD

Variable Effect

Quantity of Low quantities make second sourcing difficult, espe-
Production cially for technical data package.

Duration of Qualifying a second source takes time. Licensing and
Production leader-follower are particularly unsuitable.

Slope of Learning When steep learning is involved, any split of production
Curve quantities will tend to increase costs.

Technical Complexity The more complex the system, the more difficult it is
to second source. Contractor teaming is especially
effective in bringing complementary technologies
together.

State of the Art Similar to technical complexity.

Other Government If there are significant alternative uses for the
and Commercial system, original producer will probably create barriers
Applications to second sourcing.

Degree of Privately Second sourcing success limited if critical elements are
Funded Research and proprietary.
Development

Special Tooling Provides original producer strong competitive advantage
Costs if costs are very high.

Cost of Transferring Equal weighting for all alternatives.
Unique Government-

owned Tooling

Capacity of the The more capacity the original producer has, the less
Developer/Original likely second sourcing can be effective.
Pr oducer

Maintenance If second sourcing introduces variations in field main-
Requirements tenance, its viability decreases.

Production Lead Time The longer the lead time, the smaller the advantages~ of
second sourcing.

Degree of If many subcontractors are involved, the advantages of
Subcontracting second sourcing are diluted.

Contractual The more complex the contractual relationship with the

Complexity original producer, the more barriers there are to sec-
ond sourcing.
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TABLE 5-2

SECOND SOURCING METHOD SELECTION MODEL: FIRST PRODUCTION

MediuMeth+dology

Low ale 0om Technic0

Duation

oigh + + + + +

Medium ++ 0 0 +

Short 0 0 x x 0

Learning Curve

Steep - - -0 0

Flat + + + + +

Technical Complexity

High 0 x + +

Medium + -+ + +

Low + + + + +

State of the Art

Yes 0 x + +
No + + + + +

Other Application

Yes + 0 + 0 +
No + + + + +

Degree of Private R&D

High 0 x 0 x-
Low + 0 + ++

Key:

+ - Strong applicability 0 = Neutral applicability
-= Weak applicability x = Particularly inappropriate
*= Particularly well suited

(continued)
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TABLE 5-2 (continued)

Methodology

Variables Form- Technical
Fit- Data Directed Leader- Contractor

Function Package Licensing Follower Team

Tooling Costs

High - - x

Low + + + + +

Government Tool
Transfer Cost

High 0 0 0 0 0
Low + + + + +

Contractor Capacity

Excess - -

Deficient + + + + +

Maintenance Requirement

Significant x 0 0 0 0
Minimal + + + + +

Production Lead Time

Long

Short + + + + +

Degree of

Subcontracting

Heavy 0 - -

Light + + + + +

Contractor Complexity

Complex

Simple + + +

Key:

+ = Strong applicability 0 - Neutral applicability

- = Weak applicability x - Particularly inappropriate
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TABLE 5-3

SECOND SOURCING METHOD SELECTION MODEL: REPROCUREMENT

Methodology

Variables Form- Technical

Fit- Data Directed Leader- Contractor

Function Package Licensing Follower Team

Quantity

High + + + + +
Medium + 0 0 0 +
Low 0 x - - -

Duration

Long + + + + +
Medium + 0 0 0 0
Short 0 x x x -

Learning Curve

Steep 0 0 0 0 0
Flat + + + + +

Technical Complexity

High 0 X + + *

Medium + - + + +
Low + + + + +

State of the Art

Yes 0 x + + *

No + + + + +

Other Application

Yes + - + 0 +
No + 0 + + +

Degree of Private R&D

Hiah 0 X 0 x 0
Low + 0 + + +

Key:

+ = Strong applicability 0 = Neutral applicability
- = Weak applicability x = Particularly inappropriate
* = Particularly well suited

(continued)
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TABLE 5-3 (continued)

methodology

Variables Form- Technical
Fit- Data Directed Leader- Contractor

Function Package Licensing Follower Team

Tooling Costs

High ---- x
Low + + + + +

Government Tool
Transfer Cost

High 0 0 0 0 0
Low + + + + +

Contractor Capacity

Excess-----

Deficient + + + + +

Maintenance Requirement

Significant x 0 0 0 0
Minimal + + + + +

Production Lead Time

Long-----

Short + + + + +

Degree of
Subcontracting

Heavy 0- --

Light + + + + +

Contractor Complexity

Complex-- --

Simple ++ + + +

Key:

+ = Strong applicability 0 = Neutral applicability
-= Weak applicability x = Particularly inappropriate



strong applicability to the variable shown. A "0" in- 80 percent incorporated it into their acquisition
dicates neutral applicability, and a "-" indicates weak strategy. Of the programs using competition, 79 per-
applicability. The "x" indicates that the approach is cent had positive experience and 6 percent had nega-
particularly inappropriate, while the "*" indicates tive experience. A number of studies on the results
that it is particularly well suited, of competitive procurements have been conducted

recently. They present mixed results with regard to
5.3.8 Functional Interfaces the impact of competition.

Competition is of primary interest in the In general, it has been implied by earlier studies that

business/financial strategy at the functional level but competition might save 20 to 50 percent of the cost
can interface in one way or another with all of the to the Government. Several procurements of specific

other functional strategies and plans, depeiding on electronic equipment have apparently captured these

the reason for and type of competition. All inter- high savings. However, in many cases, particularly
faces need to be addressed in developing the acquisi- procurements of major subsystems, such savings have

lion sirategy. not been achieved. There are many reasons for this,
one being that the cost to the Government to estab-

Functional Interfaces: lish a second supplier for a costly subsystem or
Competition system can be more than the savings to be achieved

in the competition. Start-up cost has been ignored

Design X or seriously underestimated in many studies. How-
Test and Evaluation X ever, the ability to have second sources producing a

Production X product (if the total production is of sufficient quan-

Deployment X tity and the competition can extend over a sufficient

Personnel/Organization X period of time) appears to provide an economic bene-
Schedule X fit in the long term.

Business/Financial Primary For programs in which the cost effects of competi-
Manag'ement Information X tion have been analyzed, results have ranged from
Facilities X a 36 percent additional cost to a 67 percent saving,

depending on the cost to qualify a competitor,
5.3.9 Time Line methodology ground rules, type of equipment, quan-

tity purchased, and rate of production. For one pro-
ihe o erall competition strategy should be included gram (Shillelagh) analyses ranged from a 10 percent

in the initial acquisition strategy. Specific competitive additional cost to a 10 percent saving when costs were
appioaches must be identified before the start of each calculated by different methods. When considering
phase, and the implementation must be carried out competition in procurement the Program Manager
during that phase. In general, the longer the contrac- must, of course, do as complete an analysis as possi-
t)rs are awkare of the competitive opportunity, the ble given the availability of data. Sensitivity analyses
more likely the competition will be effective, of major assumptions is essential.

A wealth of experience resides within each service
Time Line: Conmpetition in the form of acquisition advisory panels, senior

Milestones officials, program offices, and competition
advocates.

0 1 2 3 5.3.11 Research and Sources of Information

Decision 0 0 I. Acker, D.D., "Acquiring Systems at Economic
Implementation Production Rates," Program Manager, Vol. XII,

No. 3, DSMC 54, May-June 1983.
5.3.10 Recent Experience 2. Aerospace Industries Associated of America,

Inc., Monopsony, A Fundamental Problet in
In general, there is a lack of detailed data for analysis Government Procurement, Washington, D.C.,
of competition, and there have been incor:sistent ap- May 1973.
proaches to analyses of the data that were available. 3. Archibald, K.A. et al., Iactors Af.fecting the Use
A survey of current Program Managers conducted of Competition in J'eapon Svstemn Acquisition,
during development of this guide indicated that 95 The Rand Corporation, R-2706-DR&E,
percent of the programs considered competition and February 1981.
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5.4 CONCURRENCY/TIME PHASING to manage, and thus a great burden is placed on the
Government and industry management teams to ac-

5.4.1 Definition complish all required activities within constrained
schedule and cost. The normative approach is to con-

Webster's defines concurrency as activities happen- duct design, test, production, and deployment in a
ing together in time or place. The Defense Science sequential manner, particularly testing leading to pro-
Board Report of The Acquisition Cycle Task Force duction, so that the information available from
(1978) defined concurrency as "the conduct of steps testing can be fully utilized to mature the design and
leading to production for inventory before the end finalize the production article. In this sequential case
of the Full Scale Development time span." Thus, con- the total time can be much too long compared with
currency in DoD is generally placed in the context the desired IOC if there is urgency in fielding the
of the overlap of activities constituting at least part system. Compromises concerning activities and dura-
of full scale development, transition to production, tions are based upon past experiences of similar or
achievement of production rate, and initial deploy- analogous activities.
ment of the system. Concurrency can also occur
through elimination of a phase or overlapping of 5.4.3 Alternative Forms
phases in the acquisition process.

Concurrency is the overlapping of design, testing,
5.4.2 Problem Addressed production, and deployment activities. The overlap-

ping and elimination of phases in the acquisition cN-
The acquisition cycle has been lengthening over the cle, as well as overlapping or eliminating activities
past decades, and concurrency is one approach that within a phase, are also possible choices based on
is usually considered to shorten the time required to the urgency of need or maturity of the system. Possi-
achieve an earlier Initial Operational Capability ble alternatives are shown in Figure 5-3. A realistic
(IOC). However, the lengthening of the acquisition technology assessment and allowance for critical-
cycle has not been due to a lengthening development time-duration activities (long pole in the tent) is the
phase, but rather to longer times prior to develop- key element in planning a program with a high degree
ment and longer production spans after development, of concurrency between or within phases of the ac-
Concurrency that requires the overlapping of Full quisition process. The pacing subsystem(s) and ac-
Scale Development activities in design, test and tivities must be identified, and adequate time must
evaluation, and production and deployment can in- be allowed for design and test. During Full Scale
crease the risks of not achieving performance, Development, there must be a commitment to pro-
schedule, and cost objectives. This is true particularly duction from the outset (e.g., a National need),
when testing and initial production and fielding of because test, production, and deployment decisions
the equipment overlap considerably and there is not must be made much earlier during design and testing
sufficient time to use test results to correct design activities. A realistic evaluation of available
deficiencies. technology and previous experience is critical. It may

be necessary to simulate designs before testing in
One problem in determining the extent to which con- order to speed design decisions. Early testing is
currency can be applied (how much compression in critical to the verification of design uncertainties but
the schedule can be tolerated) is understanding the requires hardware delivery and test set-up, which can
difficulty of the program before starting FSD. Con- require considerable additional time and early
sideration should be given to technology advances resources.
sought and complexity of the system relative to the
desired IOC date and the amounts and types of In the commercial sector, commercial airplane pro-
testing required to reduce design uncertainty. On the grams are started only when there is a market op-
one hand, IOC is desired as early as possible. On portunity and advance orders are received and thus
the other hand, sufficient time must be allowed for there is a commitment to production. It is urgent to
the FSD activities leading to IOC. It may not be a proceed to production, even though it is understood
matter of more money and people to shorten the that some changes will occur later in production and
time; certain activities cannot be accomplished very that changes cost money. This element of cost must
much sooner no matter how extensive the resources be accepted at the outset and yet must be carefully
applied. controlled to keep costs down. In the commercial sec-

tor these changes are considered less costly than
The transition from Full Scale Development to Pro- holding to low production rates while correcting defi-
duction and Deployment is the most difficult period ciencies, and thus the drive i~s to attain an efficient
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production rate as early as possible to maintain pro- primary criterion for applying concurrency to
gram viability. At the same time, a keen awareness technologically advanced systems is that there is a
of technology, and the cost of schedule slippage is National need for the program (an early operational
required. The commercial approach produces test ar- capability date is critical) and that difficulties en-
tides as close as possible to production articles; countered during the program and anN associated
therefore, production will be a reasonable continua- cost increases are less important than getting the
tion of producing the test articles. Commercial prac- system into the field. This was the case with the Air
tice also puts a stop to performance-oriented and Force Ballistic Missile Programs and the Navy Fleet
cosmetic engineering changes much earlier and in- Ballistic Missile Programs. A critical element in deter-
troduces significant performance improvements in mining the degree of concurrency is a careful assess-
block changes later in the program. ment of the technologies to be applied to all major

components of the system. It may be necessar\ to
5.4.4 Advantages allow concurrent alternative solutions and product

The principal advantage of concurrency is the improvements (P1l) to hold to the operational
achievement of an earlier operational capability. capability date.
Concurrency can also result in lower cost for that
shorter period, provided program objectives are If the system is not technologically advanced, there
achieved up to operational capability. Another im- are options concerning whether certain activities shall
portant advantage of concurrency is that design be conducted in parallel or not at all. The determin-
maturity and production start-up problems become ing factor then is to save time and money.
visible earlier with increased earlier testing. In ad-
dition, production articles are closer in configura-
tion to test articles, if the test articles turn out to be 5.4.7 Analysis and Development
acceptable in terms of performance and unit cost.
There can be an advantage in work force continuity For the most part, the planning of a concurrent pro-
and motivation if the program is perceived as im- gram makes use of guidelines, rules of thumb, and
portant to the National interest, experience with similar systems to estimate the time

required for each activity, the extent to which various5.4.5 Disadvantages activities can be overlapped, and the critical pacing
of occur- items in the development program. Critical-Path

Concurrency introduces substantial risk techniques have
rence of performance shortfall, schedule slippage, been found to be valuable in estimating probabilities
and cost growth, particularly if the technology is ad- fon times reque io e vnts: theaicanfor the times required for various events: they can
vanced and the system is complex. Technology assess- track such events in the program. Hard decisions arc
ment is a critical element in the appropriate applica- required on what types o1 testing to coiduict; a1
tion of concurrency. Risk identification, assessment, muchedesting atstypesgh; esting groecondu rt;kho n
and management are essential elements of a program
to deal with risk introduced by concurrency. How technological advancement; and trade-offs bet\wcen
complex and difficult will the program be? If dif- performance, early operational capability, maturit
ficulties arise during FSD, or if deficiencies must be of the design, when to initiate production, and totalcosts. There must be continuous analysis in identi-
corrected in the field, large cost increases (as well as
schedule slippage) can occur; and if deficiencies are fying and controlling risks during transition from
serious, system operational availability, readiness, and development to production and deployment. A risk
performance can suffer. This has been found to be management system that addressed technical risk as

well as schedule and cost risks would be an ext renelvtrue in the commercial sector as well as in the Defense valuable tool for the Program Mianager.
industry. A recent study of petroleum and chemical
industry pioneer process plants found that the under-
estimation of technological advance and complex- 5.4.8 Functional Interfaces
ity were determining factors in poorer plant perfor-
mance, schedule delays, and substantial cost increases Concurrency is primarily associated , Ath scheduling
(Reference 5). strategy. However, it is so critical that it interfaces
5.4.6 Application Criteria with all other functional strategies. Its implication

for the program must be well understood, and con-
Concurrency is applied to protect important mile- mitment to a strategy using concurrency must be
stones or to compress the overall schedule. The specified prior to the Full Scale i)cvelopment phase.
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Functional Interfaces: are primarily responsible for the lengthening acquisi-
Concurrency tion cycle (Reference 7). The time to accomplish

weapon system FSD has not changed much,

Design X
Test and Evaluation X An approach that might be appropriate for impor-
Production X tant technologically advanced programs that are con-

Deployment X strained by budgets is to produce articles at a low

Personnel/Organization X rate initially while continuing test and evaluation ac-

Schedule Primary tivities so that design deficiencies can be corrected

Business/Financial X with a minimum number of existing production ar-

Management Information X ticles requiring change. (This phased-acquisition ap-
Facilities X proach is discussed later in this chapter.) Some early

production experience is being achieved, while block

5.4.9 Time Line changes can be introduced in the production process
when they are ready. (This is also an approach to in-

Decisions on the degree of concurrency in Full Scale troducing a leader-follower concurrent production
Development (and overlap with Production and source later in the program, when the basic produc-
Deployment) must be made before Requests for Pro- tion source has been established.) A recent Acquisi-
posals are issued for that phase. The time line below tion Strategy Survey of more than 40 programs in-

shows dotted lines prior to Milestone I, because con- dicated that four out of every five programs used
sideration must be given to concurrency at the earliest concurrency in some form and three out of four of

time possible (and indeed an early phase may be those using concurrency considered it beneficial. Pro-

eliminated or compressed), but the final decision for grams that have recently used concurrency in some

currency during FSD will be prior to proposals for degree include:
FSD. Concurrency is then implemented during FSD
and into Production and Deployment. Army

Time Line: Concurrency Helifire Apach,Bradley Fighting Hawk

Milestones Vehicle MLRS
Black Hawk JTACMS

0 1 2 3 M-1 Tank

Decision a .... 0 Navy/Marines
Implementation ......... SLCM AV-8B

5.4.10 Recent Experience Torpedo Mk 50 JVX
DDG-51 Harpoon

For almost every major weapon system some con-
currency has been applied in scheduling the overlap- Air Force
ping of design, test and evaluation, and production
and deployment activities. At issue is the degree of M-X GLCM
concurrency and the commitment of large quantities ALCM T-46
of resources and money to following activities before B-I B F-16
completion of a prior activity. In programs of Na- AMRAAM
tional importance, such as the Air Force Ballistic
Missile Programs or Navy Fleet Ballistic Missile and 5.4.11 Research and Sources of Information
Nuclear Submarine Programs, several approaches to
particular problems were taken or multiple contrac- 1. Defense Science Board Report of The Acquisi-
tors were funded for risky components or subsystems. tion Cycle Task Force, 1978.
The National need took precedence over the concern 2. Gibson, R.G., "Concurrency," Defense Systems
about additional costs. Management Review, Vol. 2, No. 4, 1979.

3. Insley et al., Shortening the Acquisition Cycle:
Recent research has indicated that the time intervals Research on Concurrency, Management Con-
prior to initiation of FSD and after production begins sulting and Research, September 1982.
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4. Martinez, A.G., "Shortening the Acquisition Cy- 9. Steiner, John E., How Decisions Are Made-
ce" Defense Systems Management Review, Vol. Major Considerations for Aircraft Programs,
2. No. 4, 1979. AIAA 1982 Wright Brothers Lectureship in

5. Nlerro%, E.W., Understanding Cost Growth and Aeronautics, August 1982.
Performance Shortfalls in Pioneer
Process Plants, Rand Report R-2569-DOE, 5.4.12 Applicable Directives, Regulations,
September 1981. and Pamphlets

6. Smith, G.K. et al., The Use of Prototypes in a. DODD 5000.1, Major System Acquisitions, 29
1ieapon System Development, The Rand Cor- March 1982.
poration, R-2345 AF, March 1981. b. DODI 5000.2, Major System Acquisition Pro-

7. Smith. G.K. and E.T. Friedmann, An Anal vsis cedures, 8 March 1983.
of lfieapon S istem Acquisition Intervals, Past c. DODD 5000.3, Test and Evaluation, 26 December
and Present, Rand Corporation Report 1979.
R-2605-DR&EAF November 1980. d. DODD 4245.6, Defense Production Management,

8. Spencer, Maj. D.T., USAF, "Alternatives for January 1981.
Shortening the A.quisition Process," Defense e. DODD 4245.7, Transition from Development to
SYstems.Management Review, Vol. 2, No. 4, 1979. Production, January 1984.

5.5 DATA RIGHTS tion, maintenance, training, standardization, and
logistics support. Of primary concern is the purchase

5.5.1 Definition of data to provide the capability to produce i he item
by sources other than the original manufacturer

Data rights are the limitations placed on the Govern- (usually called a technical data package [TDP]).
ment in using technical data delivered as part of a
contract. There are two basic forms of data rights: When a sole-source production contract is awarded,

the Government is placed in the position of having
" Unlimited Rights. The right to use, duplicate, or to depend on the contractor for additional units,

disclose technical data in whole or in part in any spares, and modifications. To avoid such complete
manner and for any purpose whatsoever, and to dependence, strategic planning can include such op-
direct or permit others to do so. tions a, competitive production, leader-follower, and

* Limited Rights. The right of the Government, or licensing. Data rights may be required to exercise op-
others on behalf of the Government, to use, tions for avoiding sole-source dependence. If the con-
duplicate, or disclose data, but not outside the tractor cannot or does not want to produce the equip-
Government without written permission. ment, the purchased data can be used to solicit other

sources, or possibly the equipment can be produced
It is the general policy of the Government to acquire in Government facilities. When the data being con-
data with unlimited rights when the data result di- sidered are proprietary, the expense of acquisition
rectly from \%ork on a Government contract. Limited will generally be higher, especially if the Government
data rights may apply when the unpublished tech- sees a need for acquiring unlimited rights.
nical data pertain to items, components, or processes
developed at private expense. Contractors generally 5.5.3 Alternative Forms
consider such data proprietary.

There are two basic forms of data rights for technical
The DoD policy on data is to acquire only such data packages: unlimited rights and limited rights.
technical data rights that are essential to meet For software, there is a form called restricted rights.
Government needs. The Program Manager must
determine whether the expense of acquiriag, stor- There are a number of issues associated with data
ing, and maintaining data is justified. rights. It may not be clear if data are proprietary,

as when a contractor has performed work using its
5.5.2 Problem Addressed own funds but may have also had contracts in a

similar area. A subcontractor may refuse to deliver
For any contract, the Government has a legitimate data pertaining to its product even though all prime
need for data to support such functions as opera- contractor data fall in the category of unlimited

5-18



rights. A process called Predetermination of Rights 5.5.5 Disadvantages
in Technical Data is used to identify and establish The major disad'antage of data rights is cost. Even
agreements on proprietary data. when the contractor agrees to unlimited rights, secur-

Software is considered technical data. Restricted ing and maintaining such data can involve substan-
rights in computer ,oftNkare apply to such data when tial resources. A more subtle problem exists in the
the software use is limited to one computer (or possible false assurance that can be imparted by data
backup) identified in the sotwtsare license or rights. In many instances enormous difficulties are
agreement. encountered bv a second source in trying to manufac-

ture items using data purchased during the initial pro-
Another related issue is patent rights. In its simplest duction period. Examples of difficulties include
form, it offers t\o possibilities: changes in design not included in the data package,
* The contractor retains patent rights, and the reference to proprietary materials and processes, and

Government receives a nontransferable license to lack of specific experience pertinent to the manufac-
use the patent. ture of the item.

* The patent rights are retained byt he Government,
and the contractor receives a nonexclusive license 5.5.6 Application Criteria
to use the patent. The DAR (Section 9-202.21]) lists the conditions

For p,, ,:nts developed under contracts, a predeter- under which the Government may negotiate for
mination process following the check list guidelines unlimited rights in technical data in situations that
in DAR 9-701.3 is used to decide if the Government would normally call for limited rights. These condi-
will retain patent rights or offer the contractor that tions should apply, %sith some minor modifications,
opportunity. Generally, Government contractors can to most decisions concerning the purchase of data.
use inventions patented by others if necessary for They are as follows:
Government contract work \% ithout risk of suit for
patent infringement. However, the\ are subject to a There is a clear need for reprocurement of the
possible royalty charges i f the Government does not item.
have any rights to the patent. * There are no available alternative items or

Two related issues concern N.\TO RSI licensing and processes.
the Freedom of Information Act. United States coin- * The item can be manufactured by a competent
panics find it difficult to obtain proprietar\ rights manufacturer without the need for additional data
and to acquire European patents on equipment,, that cannot be reasonably purchased.
scheduled for NATO RSI production. Ho\ever, * Saving in reprocurement using the purchased data
because of the data rights policies of European coun- will exceed the data cost and rights therein.
tries, European contractors can obtain patent and
technical data rights in both Europe and the United 5.5.7 Analysis and Development
States much more easily.h eThe basic issue of a data rights strategy is sum-

The Freedom of information Act is a potential source marized in the following excerpt from the DAR (Para.
of concern for contractors. The Government has the 9-202.1):
sole authority to bar release of proprietary informa-
tion under this Act (Exception Four). Recent court "... when the Government pays for
decisions concerning the Act and the lack of any con- research and development work which
trol by the contractor could jeopardize the contrac- produces new knowledge, products, or
tor's corpetitive position. Contractors may therefore processes, it has an obligation to foster
be reluctant to provide complete data. technological progress through wide

5.5.4 Advantages dissemination of the new and useful in-
formation derived from such work and

If data rights are being acquired to permit introduc- where practicable to provide competitive
ing a second production source, the obvious advan- opportunities for supplying new products
tage is in achieving the potential for competition for and utilizing the new processes. At the
out-year buys. A secondary advantage lies in reduc- same time acquiring, maintaining, storing,
ing dependence on a single manufacturer for equip- retrieving, and distributing technical data
ment, spare items, training, overhaul, and other ac- in vast quantities generated by modern
tivities for which detailed design and production data technology is costly and burdensome for
might be important. the Government."

5-19



The basic approach to determining the form and ex- critical for military operations and there are no alter-
tent of data rights is as follows: natives, purchase of the data rights may be justified

even if the potential cost-to-savings ratio is un-
1. Determine the potential need for the data. Will favorable. For this type of assessment, the expected

the item be reprocured in the future? For how lifetime of the equipment is analyzed (often equip-
long? Are there alternatives (e.g., licensing, dual ment is used longer than originally anticipated),
production, leader- follower, competitive pro- together with the viability and integrity of the ini-
ducts)? F-ow important is having a second tial contractor and subcontractors.

2ssuresteptnilcs.Wailtedt With respect to the technology-transfer risks,
p.Ackaes th uotntli t hat st? Wthe limtd engineering and production personnel should assess
pakg ihulmtdrights cs? What arltesiraeimi tenn ead the feasibility of manufacturing transfer within a
regt htre cos ts? soae aitnnen reasonable time and at reasonable cost. These andretrival cstsother functional personnel should participate in3. Assess the potential benefit. Will the data rights developing the data specifications to minimize risks.
package be usable for manufacture by an out-
side source? A Government facility? Can the In Reference 7 a model for evaluating second-source
competition made possible by the data reduce alternatives was presented. Fourteen variables that
costs significantly? have a bearing on developing and implementing a

second-source strategy were identified (see Section
Several alternatives are available to the Program 5.3 for a discussion of these variables). Table 5-4 is
Manager to aid in the evaluation and implementa- an adaptation of the model for evaluating a technical
tion process: data package strategy-in the pre-production and

post-production phases. The latter is for the case in
" Make the data rights a separate item in the con- which a program is already in production and con-

tractor proposal so that realistic cost analysis can sideration is being given to creating a second source
be performed. through a data rights purchase. A " +" entry indicates

" Secure a technical data warranty for a long enough strong applicability for the variable shown. A "0" in-
period to help ensure that another manufacturer dicates neutral applicability, while a "-'i entry in-
can produce the product. dicates a weak applicability. Situations in whiich pur-

" Have a Government laboratory or independent chasing a technical data package is particularly in-
contractor "test" parts of the data package to appropriate are indicated by "N/A."
validate the capability for manufacture by another
source. 5.5.8 Functional Interfaces

" If feasible, secure an option to purchase the data, The prime interfaces of data rights within the scope
to be exercised within a stated period, of this section are in production strategy and the

business/financial strategy. The system design ob-
Cost analyses and risk analyses are two methods ap- viously influences the data package. Test and evalua-
plicable to data rights strategy. As the DAR suggests, tion can be employed to assess the suitability of the
the cost of acquiring the data should be smaller than data for second-source manufacture. The facilities
the savings such purchase will yield. The savings may strategy interface is related to the production aspects.
be realized through the competitive process but, as A management information system is needed to
in many of the strategies for increasing competition maintain configuration control and data package
(e.g., leader- follower, licensing), the original contrac- updates.
tor is normally well down the learning curve when Fntoa nefcs
a new source becomes viable. A gross estimate -such Funtal Rintfs:
as competition reduces lot costs by X percent-isDaaRgt
generally not possible without a careful survey of in- Design X
dustry capability and investigation of the potential Test and Evaluation X
difficulties of a start-up operation, including the re- Production Primary
quirement for investing in special production tool- Deployment
ing and processes. Personnel /Organization

Schedule
The risk analysis addresses the risks associated with Business/Financial Primary
having only a single source and the risks associated Management Information X
with the technology transfer. If the equipment is Facilities X
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TABLE 5-4

EVALUATION CHECK LIST FOR DATA RIGHTS

Pre- Post-
Variables Production Production

Quantity

High + +
Medium + 0
Low 0 N/A

Duration

Long + +
Medium + 0
Short 0 N/A

Learning Curve

Steep - 0
Flat + +

Technical Complexity

High N/A N/A
Medium--

Low + +

State of the Art

Yes N/A N/A
No + +

Spin-Off Application

Yes 0 -

No + 0

Degree of Private R&D

High N/A N/A
Low 0 0

Key:

+ = Strong applicability
0o Neutral applicability
- = Weak applicability

N/A =Not applicable

(continued)
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TABLE 5-4 (continued)

Pre- Post-
Variables Production Production

Tooling Costs

High
Low + +

Government Tool
Transfer Cost

High 0 0
Low + +

Contractor Capacity

Excess
Deficient + +

Maintenance Requirement

Significant 0 0
Minimal + +

Production Lead Time

Long
Short ++

Degree of
Subcontracting

Heavy
Light + +

Contractual Conplexity

Complex

Simple + +

Key:

+ = Strong applicability
0 = Neutral applicability

- = Weak applicability
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5.5.9 Time Line 4. Haughey, C.S., "Government Data Policy: Is It

The decision to secure production data rights is made a Threat to U.S. Technology," De/ense Systems
prior to FSD. Thus early consideration is required Management Review, Vol. 3, No. 3, Summer

to make that decision and to formulate applicable 1980.

sections of the RFP. Opportunities will also occur 5 aHougen, H.M., "Limitations on the Right to
durig rprocremnt a inicatd b thedoted lnesTransfer Technology," Defense S 'vsiemns Manage-during reprocurement as indicated by thedotted lines ment Review, Vol. 2, No. 1, Winter 1979.in the time line. 6. Lemartin, F.H., "Determining the Economic

Time Line: Data Rights Value of Reprocurement Data," Delense Manage-
ment Journal, Spring 1971.

Milestones 7. Sellers, Cdr. B.R., SC, USN, "Second Sourcing:
A Way to Enhance Production Competition,"

0 1 2 3 Program Manager, Vol. XII, No. 3, 1)5MG54.
May-June 1983.

Decision * *.... 8. The Effectiveness of the Army Technical Data
Implementation Package in Technology Tran.sfer for Procure-

ment, National Materials Advisory Board, Na-
5.5.10 Recent Experience tional Academy of Sciences, 1975.
A recent Acquisition Strategy Survey indicated that
about five of every six programs implemented some 5.5.12 Applicable Directives, Regulations,
data rights strategy. Experience was 70 percent and Pamphlets
positive, 20 percent neutral, and 10 percent negative.
Cost and resource requirements were the reasons forneaieoutcomes. a. Acquisition of Technical Data and Computer
negative oSoftware (Sec. 9, Part 5), Rights in Computer
5.5.11 Research and Sources of Information Software Acquired under Contract (Sec. 9, Part

6), DAR, Section 9, July 1, 1976.
I. Beck, A.W., "Is It Legal to Use That Data?" Pro- b. DAR 9-701.3, Patent Rights Under Go,'ernment

gram Manager, DSMC, Vol. X, No. 3, May-June Contracts. Procedures.
1981. c. DAR 9-202, Acquisition of Rights in Technical

2. Fargher, J.S.W. Jr., "International Transfer of In- Data.
tellectual Property for Defense Material," d. DAR 7-104.9, Rights in Data and Computer
Defense Systems Management Review, Vol. 3, Software.
No. 3, Summer 1980. e. Department of the Air Force, AF Regulation

3. Haughey, C.S., "Technology Transfer in a Com- 800-14, Vol. I1, Acquisition and Support for
petitive Environment," Defense Systems Manage- Computer Resources in Systems. September 12,
meni Review, Vol. 2, No. 1, Winter 1979. 1975.

5.6 DESIGN-TO-COST The DTC goal initially used is the average unit
flyaway (or rollaway. sailaway) cost associated wkith

5.6.1 Definition an end item of military hardware. As the ability to
translate operations and support cost elements intoDODD 4245.3 of April 6, 1983 defines design-to-cost "design to" requirements improves, DTC goals and

(DTC) as: thresholds are related to total life-cycle-cost (ICC)
"An acquisition management technique to considerations.
achieve defense system designs that meet
stated cost requirements. Cost is addressed 5.6.2 Problem Addressed
on a continuing basis as part of a system's
development and production process. The The DTC process is directed toward helping to
technique embodies early establishment of modernize DoD weapon systems in sufficient quan-
realistic but rigorous cost objectives, goals, tities to provide a suitable deterrence and fighting
and thresholds and a determined effort to capability at an affordable cost. Before the I)(."
achieve them." process was established, weapon svstcnl co sls had
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been rising at a rate much faster than inflation. The approved measurable values for selected cost
most common reasons cited for cost growth (in ad- elements established during system development
dition to quantity changes) in past programs were: as design considerations and management objec-

tives for subsequent life-cycle phases. A DTC
initial poor estimates of costs parameter may be an objective, goal, or threshold.

* Cost escalation due to inflation Values will be expressed in constant dollars,
* Cost growth due to changes resources required, or other measurable factors
* Overhead escalation due to reduced business/ that influence cost.

production DTC provides a basis for communication and
coordination of effort between Government and

DTC is one of the tools available to establish cost industry participants. It also promotes program
thresholds and to evaluate the impact of performance stability by dampening fluctuations in user re-
trades to meet DTC objectives, goals, and thresholds. quirements; a Pr3gram Manager can defend a
To be useful, DTC efforts need to be sufficiently flex- DTC balanced program against the unfunded "take
ible to accommodate program changes and provide it out of your hide" type of change. The cost goals
an audit trail of the impact of these changes on DTC can serve as a "contract" between the Program
parameters. Manager and the OSD for major programs or the

service for smaller projects.
5.6.3 Alternative Forms

5.6.5 Disadvantages
The DTC concept includes several categories of cost
control standards: DTC has certain disadvantages:

" Design to Unit Production Cost (DTUPC). This It forces the Program Manager to commit to a
was the original DTC application, and conceptu- DTC goal well before final agreement on con-
ally the easiest to understand and apply. By figuration and operational requirements. Hence,
Milestone 11, the Program Manager usually has the need to "sell" the program may drive DTC
established a DTUPC estimate stated in terms of gol d to uelstic lemels.

a selected base year's dollars, production rate and
total buy, and production start date. * Since there are no practical ways to validate LCC

* Operating and Support (O&S) DTC Parameters. estimates, the Program Manager (as well as the
contractor if incentives are being used) may chooseApproved values for selected O&S elements ex- to trade down readiness, suitability, or sustainabil-

pressed either in dollars or by other measurable ity to meet unit production cost goals. Hence, O&S
factors, such as number of maintenance person- paramet arometimest eapesed in

parameters are sometimes better expressed in
nel, spares, fuel, and other resource consumption, quantifiable factors other than then-year dollars.
reliability, and maintainability. * Additional people, time, and effort are required

* Design to Life-Cycle Cost (DTLCC). This to plan and execute the DTC program. The ex-
theoretical concept could enable the Program istence of the DTC program could tend to inhibit
Manager to make desirable trades among all pro- tailoring and innovation.
gram and system activities.

5.6.4 Advantages 5.6.6 Application Criteria

Originally, DTC was applied only to major programs.The foremost advantage is that DTC is a proven ac- DODD 4245.3 has expanded the scope of the

quisition management tool for obtaining lower unit DODD by ha epane e and ofue

costs so that enough systems and equipments can process by stating that the management and procure-

be procured to meet the threat and can be operated ment principles are equally valuable for, and should

efficiently. be applied to, the acquisition of systems below the
DSARC threshold, subsystems, and components.
DTC goals shall be established and controlled within

Additional advantages are: DoD components for these systems in a similar man-
* DTC defines a measurable design parameter that ner. Approval authority for cost goals and changcs

might be considered as important as performance, to the goals will be maintained at a management level
leading to the identification and establishment of above the program or subsystem manager.
cost elements as management goals for ac-
complishing the desired balance between cost, The applicability of DTC has also been broadening
schedule, and performance. DTC parameters are in the scope of costs considered. Originally, because
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of inadequate visibility of costs in the O&S areas, DTC goal should be related to how much i)ol)
DTC was applied only to production costs-specif- originally paid for the capability the new system
ically, to the unit production cost of an article of is to replace, how many of the new' ,yslems are
hardware. However, the ultimate objective is to en- needed, and what proportion of the DoD budget
sure that the system developed will have the lowest can realistically be expected to be axailable for
life-cycle cost consistent with schedule and perform- this new system, given the fiscal "facts of life."
ance requirements. 2. Use of new technology to lower cost rather than

to increase performance. This requires a changeThe DTC goals must accurately reflect the critical on the part of engineers who for years have been
cost factors of the program, and they must be encouraged to rank performance over cost.
measurable, manageable, and useful to Government 3. Design flexibility. Both the RFP and the contract
and contractor program managers. To be useful, the must build in an atmosphere that permits and
cost goals must be stated in constant dollars for some encourages cost-pci tbrmancc trades to be oflered
specified year to account for inflation factors. Della- and accepted.
tion indices that convert then-year to baseline-year 4. Cost estimating and tracking. '[hc DTC goal
dollars should be specified when the goal is estab- should be allocated do% n the york breakdow n
lished. In addition, it is necessary to identify pro- structure and tracked regularly for both prime
duction quantities and rates and the delivery contractor and subcontractor efforts. The DTC
schedule. Since very few weapon system programs goal should be related to quantity from Unit I
proceed through development and production un- IOnl up; setting a D)TC goal for Unit I imposes
changed, it is important to identify procedures and strict discipline on the designer and permits an
factors (such as learning curves) that can measure early indication of compliance.
the progress toward achieving DTC goals if modifica- 5. Contractual incentives. Contractual innovations
tions are made in the production quantity rate or are needed to give the contractor an incentive to
schedule. build a reliable, low-cost product. Reliability In-
The DTC goals discussed above are best suited for provement Warranties and award fees are two
programs with relatively large production quantities. such schemes.
In other programs, goals different from flyaway or Although some of these factors lie outside the do-
unit production cost can be used. For programs with main or control of the design engineer, the\ directly
low production quantities or proportionally high affect the final unit production cost. Thus it i, ap-
development costs, total acquisition cost would be parent that engineering management must be lull\
a better DTC goal. Programs with high O&S costs cognizant of the I)TC objectives and must tkork to
in proportion to the acquisition amount would call minimize design changes that could result in e\-
for DTC controls on the total life-cycle cost. ceeding the cost threshold. [inall, effective IC ex-

ecution mandates that the Program Manager take
DODD 4245.3 recognizes two exemptions to applica- appropriate action to maintain awareness of cor-
tion of DTC which the Secretary of Defense can porate overheads and other burden factors. DTC
authorize: development consists of two broad steps-seting

goals, and estimating and controlling costs-as
• ' Applicability. Those very few programs which, for described in the following subsections.

reasons of National security, have performance or
schedule goals that take priority over cost goals. 5.6.7.1 Setting Goals

" Execution. Use of other than flyaway and O&S
costs for DTC parameters (e.g., reliability, The recommended 1)TC goal is generally a difficult
maintainability), but achievable objective that chal!enges designers,

engineers, and Program Managers to their best cf-
5.6.7 Analysis and Development forts. The goal must be realistic. A goal that is too

high in relation to the required performance wastes
DTC is based on five straightforward principles: money, and an excessively lot% goal sets the stage foM

cost growth, buy-ins, or unacceptable svstents.
1. Early ITC goal establishment. About two-thirds

of a system's lifc-cycle costs are virtually deter- The recommended goal should be included in the
ruined before DSARC I. An initial cost goal must SCP or l)CP and submitted for resicw. Rationale to
be established in the conceptual phase, and cost- support the goal -e.g., production quantity and rate,
performance trade-offs must be made in the in- cost/quantity relationship (learning curve), ap-
itial design phase to meet that goal. The initial plicablc escalation indices, and O&S COst-relatCd
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factors-should be presented. The recommended cost is continually considered in trade-off
goal will be reviewed by the approval authority decisions
(Secretary of Defense for DSARC-level programs), e Perform cost/performance/schedule trade-offs
and the official DTC goal will be established, within the established goals

* Allocate cost goals to program elements
It is important to note that although a firm DTC goal * Assure that cost estimates are properly tracked

may not be feasible at Milestone 1, some initial against the established goals

estimate of the resources available for the program Develop a summary work breakdown structure to

should be made to guide the cost aspects of effort provide management visibility

leading to Milestone 11. Those initial estimates can Conduct periodic program reviews

then be shaped and changed as the concept evolves

into an approach, and then into a design for entry It is apparent from this comprehensive list of ac-
into the Demonstration and Validation phase. These tivities that the Program Manager should consider
early considerations of cost will at least put the Pro- DTC as an integrating function that ties together
gram Manager in a better position to recommend many of the functional strategies.
DTC goals and thresholds not later than at entry into
FSD. Early consideration of cost goals and the Functional Interfaces:
development of confidence in those goals as the pro- Design-to-Cost
gram progresses ire vital elements in obtaining the
maximum benefit from DTC. Design Primary

Test and Evaluation X
5.6.7.2 Estimating and Controlling Costs Production X

Deployment X
The key part of the DTC concept is the ability to Personnel/Organization
estimate costs throughout the system life cycle. Cost Schedule X
analysis techniques, coupled with affordability con- Business/Financial X
siderations, are used to establish the initial DTC goal. Management Information X
Different types of cost analysis (parametric or Facilities X
technical) may be used either to establish or to up-
date the cost estimate. Experience from previous DTC 5.6.9 Time Line
applications shows the importance of obtaining an It is important that the DTC goal be established as
independent cost estimate at significant review and early as possible in the development cycle, because
decision points in the program for comparison and early design decisions will have the major impact on
validation of the program's estimate, cost. Thus a firm DTC goal should be recommended

The emphasis that DTC has placed on early cost as soon as the system is defined to the extent that
estimating and analysis has resulted in marked im- the cost associated with achieving minimum accept-
provement in these activities at all levels. For exam- able performance can be estimated with confidence.
pie, to aid in cost analysis, some manufacturers have DODD 4245.3 states that the DTC goal shall be
provided their designers with guideline data on the established before Milestone I or at the earliest prac-
cost of materials, assemblies, and fabrication for a tical date thereafter, but in no case later than cntry
wide range of processes. These data are generally pro- into Full Scale Development. Table 5-5 highlights the
prietary and are not readily available. However, the DTC activities by program phase.
military services have cost data acquired from past
procurements that can be useful in cost analyses. Time Line- Design-to-Cost

5.6.8 Functional Interfaces Milestones

DTC is one of the key management activities 0 1 2 3
throughout the design portion of a program. The
focal point for the total DTC effort is the military Decision • ..
Program Manager, who must do the following: Implementation

• Assist in establishing DTC goals 5.6.10 Recent Experience
" Develop DTC application plans
* Ensure that DTC principles are incorporated into Experience with DTC has ranged from some of its

RFPs, source selection, and contracting, and that earliest applications- the often publicized successes
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in the AN/ARN-XXX TACAN and A-10 2. Application of Design-To-Cost Concept to.Va-
programs-to several reported in a 1982 study con- jor Weapon Systein Acquisitions, Report to
ducted for DSMC: Congress by the Comptroller General, April 23,

1979 (PSAD-79-24).
" F-16, in which design trade studies were used as 3. Balanced Design: A Process to Achieve Design-

the basis for the payment of the award fee to-Cost and Li/e-Cycle Cost, Industrial Collecge
" AV-8B, in which the objective is based on the of the Armed Forces, September 1976.

prime contractor direct labor hours, and this ob- 4. Barley, Maj. R.H., "Design-to-Cost and the Dol)
jective is subject to adjustment Acquisition Improvement Program," Concepts,

" NIX missile, with a DTC incentive clause in the The Journal of Defense Systems Acquisition
development contracts of the four missile stages, Management, DSMC, Summer 1982, Vol. 5, No.
the guidance and control system, and the re-entry 3, p. 96.
system 5. Design-to-Cost: Concept and Application, AD

" AN/TPO-36 Firefinder radar, with award fee used A004 233, Naval Postgraduate School,
as a contract incentive Monterey, California, December 1983.

6, Emmelhain, Margaret A., "Innovative Contrac-
Attention should be given to the impressions of cur- tual Approches to Controlling Life Cycle Costs,"
rent Program Managers and their staffs concerning Defense Management Journal, No. 19, Second

experience with DTC. Responses to acquisition Quarter 1983, pp. 36-42.

strategy surveys were analyzed and summarized as 7. "Implementation o the Desig3-6O--osi Concept

part of the data base for preparing this guide. Of from the Contractual Point of View," Den.se

all the strategy issues and alternatives considered (e.g., Management Journal, September 1974.

competition, incentives), the one reflecting the 8. zzi, Michael R.,"Implemntation of the 1)sign-

highest negative experience (about 20 percent) was to-Cost Process," Logistics Spectruh. No. 16,

design-to-cost. The reasons cited included (I) lack Spring 1982, pp. 18-25.

of understanding of how O&S DTC was to be ac- 9. Joint Design-to-Cost Guide. Lpp.-vl' Cost 1s

complished, (2) requirement to establish DTUPC a Design Parameter, AD A038 742, U.S. Arnl
goals and thresholds before system design converged, Materiel Development and Readiness (on'-
and (3) difficulty in accommodating engineering mand, June 1976.
changes into DTC reporting. 10. Jungwirth, Maj. Gary J., "AlP Action 6: Budget

Searching through the literature, one can discover a to Most Likely Cost," Prograin Mfanaer Vol.
sobering number of major programs that started out XII, No. 2, DSMC 53, March-April 1983, p. 40.

with expressed pride in their DTC efforts and yet in 11. Kankey, Roland D., "Precepts for Life Cycle Cost
succeeding years gained, perhaps unfairly, notoriety Management," Air f-orce Journal of Logistics,

for significant cost overruns. The best that can be Vol. 6, No. 1, October 1982.
learned from the past is that DTC can work, although 12. "Selecting Design-to-Cost Goals Rcquircs
it is not easy. Factors that appear to have an impact Realism and Flexibility," Defense anagement

on success are: Journal, September 1974.

" Complexity. A component development presents 5.6.12 Applicable Directives, Regulations,
fewer challenges than a complete system. and aphlei

" Technology Advance. A component or subsystem and Pamphlets
for which data and experience are available is
easier to estimate. a. DODD 4245.3, Design to Cost, 4 April 1983.

" Production Run. High-volume programs (aircraft, b. Joint Design-to-Cost Guide, 15 October l9)7
for example) are more successful than those with (DARCb. PD700-6, NAVG i AI 1-5242,

small runs (e.g., major ships). AFI.C/A[:S('P 8(M-19).
" Contractor. Contractors with experience in the

commercial marketplace appear to be more recep- c. AFR 800-11, Life Cycle Cost, 27 .lanuar\ 1984.
tive and innovative. (Note: Implementing guidance for U.S. Arm\

5.6.11 Research and Sources of Information and U.S. Navy is to be developed)

d. System Engineering .Mlanagement Guide,
I. "A l)esign-to-Cost Overview," Defense Manage- Defense Systems Management College, 1983,

mnent Journal, September 1974. Chapter 17.
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5.7 INCENTIVES cost, particularly award fees and various forms of
warranties and guarantees.

5.7.1 Definition
There are two broad categories of contracts: cost-

Incentives represent a contractual strategy to reward reimbursable and fixed-price. Ior cost-reimbursable
the contractor for meeting or exceeding defined goals contracts, the contractor provides best eloi ls O meet
and, in some cases, to penalize the contractor for the contract terms and conditions and the (,10%crn-
failure to meet goals. Incentives can be applied to ment pays all of the allowable costs that meet the
any system or acquisition characteristic, including test of reasonableness. Risks to the contractor arc
cost, schedule, performance, producibility, reliabil- minimal. For fixed price, the contractor must pro-
ity, maintainability, and quality, and they can be ap- vide the required product or sers ice at a predetcr-
plied at any phase of the program. mined price, regardless of the actual cost. Contrac-

tor risks are much more severe. Cost-plus-fixed-tee
An incentive contract is used to motivate the con- (CPFF) and the firm-fixed-price (t-11) contracts
tractor to meet or exceed target levels when there is represent the boundaries of the contract-type spec-
uncertainty about the outcome and the contractor trum with respect to the contractor risk. Within these
has some control of the outcome. boundaries, there are a number of possible ,ariations.

The follo\%ing are three of the more common con-
5.7.2 Problem Addressed tract forms with incentive features:

Contractors have a number of goals, including profit, * Cost Plus Incentive Fee (CPIF). Used in adsanced
perpetuation, growth, and prestige. It is generally ac- engineering, systems development, and first pro-
cepted that most defense contractors are basically duction contracts when uncertainties of perfor-
averse to risk and operate from the premise of a satis- mance preclude a fixed-price contract but are not
factory profit at acceptable risk rather than max- so great as to require a cost-plus-fixed-fee contract.
imum profit at a high risk. For many military ac- A target cost and a target fee are established,
quisitions, the risks are high. Incentive contracts offer together with minimuml and maximum fees. cost
a means of motivating contractors to achieve more overruns and underruns are shared in accordan:c
than minimal program objectives without excessive with a negotiated formula until the miininliun or
risk. maximum fee is reached. There is no ceiling price.

* Fixed Price Incentive Fee (i-PIF). Used in mnuch
An example is an award-fee contract, in which the the same way as CPIF, but where there is Icss
contractor is paid a "bonus" in addition to the basic uncertainty in establishing a total ceiling price. Ihe
fee if a stipulated higher level of performance is met. FPIF has the same characteristics as CPI i. except
If the contractor expends no effort to meet that level, that a ceiling price is established and there arc no
it incurs no risk and wins no extra fee. On the other minimum or maximum fees.
hand, the contractor may expend resources to achieve
the higher performance level if the return on invest- * Cost PlusAwcard Fee (C.'PAfi). A coa-
ment appears to be good. This incentive approach reimbursement contract with a fixed (base) kef and
does not force the contractor to undertake a high- an award-fee pool. Some or all of the award- fee
risk task but provides motivation to 'o so it the 1)001 i pifothe contractor as at resard fr
potential return is acceptable. The "return" may in- achieving performance in designated areas aboe
clude more than immediate contract profit. For cx- minimum acceptable levels. ,anagemnt and per-
ample, if the incentive area involves implementation formance are typical areas! * The underlying theor\
of new technology, long-range benefits may result of the a\ward lee is to ha\c the COnt1ractor carn1 cx-
from a successful endeavor, e.g., technical spillover tra profit rather than negotiate it.
to commercial applications. Within each of these three major tpcs there arc

5.7.3 Alternative Forms numerous variations, such as varyinw shame ratios and

Most incentive contracts involve cost factors, as iden- *Incentives in the form of varrantics and guarantees
tified by the contract type, e.g., cost plus incentive are treated in Section 5.15.
fee (CPIF) and fixed price plus incentive fee (FPII). *The design-to-cost (I)TC) concept generally use'. an
However, an increasing number of incentive ar- award-fee approach. l)T(" is addressed separatcl.
rangements are based on characteristics other than in Section 5.6.
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successive targets. In addition, there are multiple- the outset. To plan for an incentive contract, the Pro-
incentive contracts, which attempt to balance per- gram Manager should ensure that it is possible (1)
formance, schedule, and cost objectives and risks, to establish reasonable and attainable targets that can

be clearly communicated to prospective contractors,
5.7.4 Advantages and (2) to include appropriate incentive arrangements

that motivate contractor efforts to exceed target levelsIncentive contracts provide a means of adjusting risks and discourage waste and inefficiency.

to accommodate cost and technical uncrtainties
while providing motivation for above-minimum Generally, fixed-price incentives are preferred to cost
effort by the contractor. Through the incentive incentives. The latter are more appropriate when the
contracting process, which includes Government/ uncertainties of contract performance do not per-
industry dialogue, more realistic objectives can mit costs to be estimated accurately enough to per-
emerge, leading to more realistic contractual mit use of a fixed-price contract. This is generally
commitments-a key element in any contract. the case for the early development phases. C'ost-type

incentive contracts impose the following
When properly structured and implemented, an in- requirements:*
centive contract can accomplish the following:

e The contractor's accounting systetn is adequate for
" Provide greater realism in negotiating determining contract costs.
" Increase cost-consciousness * Appropriate Government surveillance can be pro-
* Encourage Government/contractor cooperation vided to give reasonable assurance that efficient
" Recognize limitations of contractor management cost-control methods are used.

and control options 0 A determination and findings process has con-
* Account for motivational variability firmed that a cost-type contract is likely to be less
" Provide the contractor flexibility in meeting target costly than any other type or that it is impractical

values to use any other type.

5.7.5 Disadvantages Table 5-6 presents general guidelines on the ap-
plicability of various contract types.

Despite the inherent attractiveness of incentive con-

tracts, which have been used in various forms for 5.7.7 Analysis and Development
decades, there is still a wide range of opinions on
their value. Many studies have failed to find signifi- Determining the need for an incentive contract, and
cant relationships between contract type and expected the type to be used, depends on an accurate assess-
results (e.g., number and size of cost overruns [see ment of program risks. When risk is minimal and
Reference 5]). Among the disadvantages are the uncertainties are not extreme, a fixed-price contract
following: may be appropriate, with or without incentives. Cost-

type contracts are employed in greater-risk situations,
" The cost and complexity of administration are typically in the research and development phases,

increased. when cost estimates are highly imprecise or technical
" It is difficult to establish realistic targets. and other uncertainties do not permit accurate assess-
* There is a tendency to create incentives for too ment of future performance. From an acquisition

many elements, leading to complex, poorly under- strategy perspective, the Program Manager must act
stood relationships. as follows:

• Contract complications arise from Government-
directed changes. 1. Determine if an incentive contract form is a

* The profit motive, the essence of incentive con- suitable alternative for each phase.
tracting, may not be the prime motive of the 2. Acquire resources and data to investigate inccn-
contractor. tive potential further.

3. Select applicable incentive forms for each phase
5.7.6 Application Criteria for selected cost/performancc/schedule

parameters.
Incentive contracts may be applicable when a firm- 4. Establish basic guidelines for entering into final
fixed-price contract is not appropriate-i.e., definite contract negotiations.
functional requirements cannot be specified, con-
fidence in achieving a required level is not high, or *Federal Acquisition Regulation, Section 16.301-3,
fair and reasonable prices cannot be established at I April 1984.

5-30



TABLE 5-6

APPLICABILITY OF VARIOUS CONTRACT TYPES

Contract Type Application Criteria

Cost Plus Fixed Fee 'Level of effort" is required or
(CPFF) high technical and cost uncer-

tainty exists.

Cost Plus Award Fee Conditions for use of CPFF exist,
(CPAF) but improved performance is de-

sired and objective measurement
is difficult.

Cost Plus Incerntive A given level of performance is
Fee (CPIF) desired and confidence in achiev-

ing it is reasonably good, but
identifiable uncertainties exist.

Firm Fixed Price Performance has been demon-

(FFP) strated, and technical and cost
uncertainty is low.

These steps are briefly considered in the tolloxNinv 5.7.7.2 Step 2: Acquire Resources and Data
subsections.

Step I ,.,ill provide a xerx earl\ assessment. If lthcrc
5.7.7.1 Step 1: Determine the Suitability of appears to be an incentie potential, then further
an Incentive Contract caluation is necessary. The participation of a con-

tracts specialist is mandalory, and reprcsitt at on

The surtabilit\ of an incentixe contract call be deter- from applicable tunctional off iccs hLould be ucd
mined by assessing: to explore ihc risks further. ., busines, stralcgstJ

should be brought in to cOalualc the coltact, or
" The uncertaint\ or risks associated xx it h cost, perspectives and perform industry liaison. Vor hiOh

performance,"schedule outcomes risk areas, a strategy for acquiring relexaIn data to
" The ability of the contractor to control the out- assess and reduce risks should be considered. I-or c-
come, at least partially ample, a Government laboratory might be taskcd to

" The desire of the contractor to exercise available perform technical assessnlents.
control

5.7.7.3 Step 3: Select Applicable
As stated earlier, incentive contracts are appropriate Incentive Forms
M hen the outcome is utncertain because of inherent
risks or the inability to define requirements. If tunccr- The incentive "comiitee" \\ill be tasked io rccom-
tainty is high. there must also be an element of con- mend specific contract torms and approaches. [or
tractor control; otherwise there is no basis for the case of expositio||. \\e consider only tihe cost
incentive provision. In addition, tile contractor must parameter at this point. A concept called Range of
be %% illing to exercise control. Generallv, cost incen- Incenlive ffctixence,. (RIF) has evolved. \linimln.
tives are directed toward the profit motive. Yet, as target, and maximllUml1 Cost otCOmCS are estitlatled.
discussed earlier, there are many other corporate In the stratcgy development phase, tile R IF- \%ill bc
motivations that are not necessarily consistent xwithI preliniiary. It \\xill be based on judgment to a great
near-term profits, extent, supplemented v, il h alal5 ses tsing a\ ailable
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data and cost-estimation tools. The variation in costs, then assessed. For example, if one Government ob-
as indicated by the deviation of minimum and max- jective is cost control and one contractor objective
imum values from the target costs, provides a basis is profit, a CPIF contract increases the Government
for selecting the form of incentive. One early incen- risk but reduces the contractor risk (see Figure 5-5).
tive guideline suggests the following: This might be an acceptable solution if cost control

is a low Government priority while profit is a high
If the minimum and maximum cost values deviate contractor priority. The strategy to seek is one in
from the target costs which risks are equitably shared on the basis of the

priorities of each party.
*By less than 10 percent, use a fixed-price contract.
*From 10 percent to 15 percent, use a fixed-price 5.7.8 Functional Interfaces

incentive contract.
*From 15 percent to 25 percent, use a cost-plus- The primary functional interface of incentike con-

incentive contract. tracting is the business/financial strategy. Technical
*Over 25 percent, use a CPFF contract. design aspects are also of concern and an appropriate

management information system is required to
These percentages must be used carefully. Their monitor contractor performance. Test and evaluation,
simplistic appeal suggests a degree of precision not production, deployment, and schedule strategies can
generally present in the complex process of selecting be also involved, depending on the nature and ex-
the contract type. In the early strategic development tent of the incentive provisions.
phases, the cost estimates will be tenuous, and the
percentage guidelines should be used to only suggest Functional Interfaces:
the form that the incentive may take. Incentives

One procedure for acquiring additional data to Dsg
develop strategic guidelines is to send out draft RFPs Design Euain X
to prospective contractors for review and comment. Production X

Basc uidliesDeployment
5.7.7.4 Step 4: Establish Bai udlnsPersonnel/Organization

The first three steps provide the initial approach to Scusie/iacl Prmr
identifying appropriate forms of incentive contracts. Busnes/FIncia io Prmr
The incentive strategy then requires providing the Facilities
overall plan for final contracting, which includes:

*Identification of incentive areas 5.7.9 Time Line
*Specification of viable alternative contract types
*Identification of approaches for acquiring addi- The use of contract incentives should be considered
tional data as early as possible, and potential contractors should

" Guidelines for narrowing the choice of alternatives be notified of the possibility. A key to an effective
" Guidelines for finalizing contract form and cost incentive is to have a realistic target cost, which

negotiating strategy may require considerable time and study. If contrac-
tors are aware that performance or schedule incen-

5.7.7.5 An Assessment Approach tives will be used, they can plan accordingly during
the early development stages when they may have

To aid in the assessment of incentive contract forms, more flexibility to take advantage of the future in-
a contract-type "spreadsheet" has been suggested centive provisions.
(Reference 9) as illustrated in Figure 5-4.

Time Line: Incentives
The Government's prioritized objectives are shown
in column I, and the risks associated with attaining Milestones
them (high, medium, low) are placed in column 2.
Similar entries are made for the contractor in col- 0 1 2 3
umns 3 and 4. In columns 5, 6, etc., various contract
types are considered. For each contract type, the ef- Decision * *
fect on the Government and contractor objectives is Implementation
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Government Contractor Contract Forms

Options Prioritized Risk Prioritized Risk
Objectives Level Objectives Level

(1) (2) (3) (4) (5) (6) (7)

2

3

FIGURE 5-4

GOVERNMENT/CONTRACTOR OPTION EVALUATION FORM

Government Contractor Contract Forms

Options Prioritized Risk Prioritized Risk
Objectives Level Objectives Level CPIF

()(2) (3) (4) (5) (6) (7)

1Profit High Reduces
risk

2

3 Cost Low Increases
Control risk

FIGURE 5-5

EXAMPLE OF GOVERNMENT/CONTRACTOR OPTION EVALUATION FORM

5.7.10 Recent Experience analysis of share ratios. The same reference suggests
A number of studies of' contracts awardecd in the that low target costs were characteristic of the 1970s,
1960s failed to confirm some of the basic tenets of perhaps as a result of an effort to "sell" programs
incentive contracting. For example, several studies to Congress as DOD budgets came under increasing
that analyzed a large number of incentive contracts scrutiny. However, many studies have confirmed that
could not find a statistically significant relationship incentive contracts make sense and can work if fully
between cost outcome and the contractor share of understood and properly implemented. In the survey
deviation of total costs from target cost. Theory "-i- of current Program Managers, 65 percent indicated
dicates that the higher the contractor share, the lower positive experience with incentives, 21 percent were
the overrun. It has been suggested that the 1960s were neutral, and 14 percent indicated a negative ex-
characterized by unrealistically high target costs perience. A high official of a major aerospace cor-
(Reference 5). That would tend to prevent useful poration has been quoted as saying, "Incentives are
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not magic, they are damned hard work. They are hard To determine the award-fee payment, specific targets
to structure, hard to manage ... but incentives are were established for maintenance-action frequency
among the best management tools we have." and man-hour requirements. Measurements were to

be made at 1200, 2500, and 9000 flight hours,
The Navy F,,A-18 aircraft illustrates application of targeted early enough to influence design.
the aw ard-tce approach to controlling operation and
support costs (Reference 6). A total of $39 million Table 5-7 summarizes the R&M incentive program.
~spporteosts (Reard-ee oAtotl spot $9 mllo: It is seen that the contractor met most requirements

xwas reserved as the award-tee pool, split as follows: and earned $11.26 million of the $12 million award-

* $15 million DTUPC, life-cycle cost and program fee pool. For this program, the award-fee pool
represented a significant amount of money. Fleet

management evaluations of operational aircraft show that the
* $12 million, reliability

* $12 million maintainability mature goal of 18 maintenance man-hours per flight
hour is being approached.

The maintainability aspects are reviewed here. 5.7.11 Research and Sources of Information

The FA-18 will replace the f-4 and A-7 aircraft in 1. DeMong, R.E, "Award Fee Contract Provisions
the Navy fighter and attack fleets. In 1982 as a Program Management Tool," Proceedings of
maintenance man-hours per flight hour were 59 for the 1983 Federal Acquisitions Research Svn-
the F-4J and 45 for the A-7E. The comparable re- posium, 1983, pp. 168-174.
quirement for the FA-18 was 18 hours, 11 of which 2. Gordon, H.J., "The Role of the Contract in
were design-related. This I l-hour value became the Systems Acquisition," Defense Systems Manage-
FA-18 requirement. menit Review, Vol. 3, No. 1, Winter 1980.

TABLE 5-7

F-18 RELIABILITY AND MAINTAINABILITY INCENTIVE PROGRAM*

Maintainability Award Amount

Proqram Point Values ($ Millions)

(Flight Hours) Criteria
Target Achieved Potential Received

1200 Unscheduled Maintenance 8.0 7.72 1.5 1.5

Man-Hours/Flight Hour

2500 Unscheduled Maintenance 5.0 3.62 2.5 2.5

Man-Hours/Flight Hour

2500 Total Direct Maintenance 16.0 6.36 1.5 1.5

Man-Hours/Flight Hour

2500 Mean Flight Hours Between 1.5 1.16 1.5 1.14

Maintenance Action

9000 Total Direct Maintenance 12.1 6.48 2.5 2.5

Man-Hours/Flight Hour

9000 Mean Flight Hours Between 1.48 1.31 2.5 2.12

Maintenance Actions

Total 12.0 11.26

*From Reference 6.
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3. Hardy, C.A., "The F-16: A Successful Effort to 8. Murphy, R.L., "Cost Risk and Contract Type: A
Contain Logistics Support Costs," Defense Normative Model," Proceedings of the 1983
Management Journal, Vol. 20, No. 1, 1984. Federal Acquisitions Research Symposium, 1983,

4. Hunt, R.G., "Concept of Federal Procurement: pp. 193-197.
The Award Fee Approach," Defense Management 9. Williams, R.F., "Designing the Equitable Risk
Journal, Vol. 18, No. 2, 1982. Contract," Proceedings of the 1983 Federal Ac-

5. Kennedy, J.J., Incentive Contracts, Air Force quisitions Research Symposium, 1983, pp. 49-53.
Business Research Office, November 1, 1980.

6. Kilpatrick, C.L., "Taking the Sting Out of Hornet .7.12 Applicable Directives, Regulations, and
Support Costs," Defense Management Journal, Pamphlets
First Quarter 1984, Vol. 20, No. 1. a. Incentive Contracting Guide, (ANSA. NHB

7. Meneely, Cdr. F.T., USN, "Determining the Ap- 5105.34), (Army FM 38-34), (Navy NAVMAT
propriate Contract Type," Concepts, Vol. 5, No. P-4283), (Air Force 70-1-5), (DSA, DSAH
3, 1982. 7800.1), DoD/NASA, October 1969.

5.8 MAKE-OR-BUY 5.8.3 Alternative Forms

5.8.1 Definition Although make-or-buy considerations normally
focus on the narrower procurement-reated defini-

Make-or-buy, in its precise procurement meaning, tion, Program Managers should be aware of other
refers to the program that identifies (and subse- types of make-or-buy alternatives that have a distinct
quently obtains) the major components, assemblies, effect on the selection and execution of acquisition
and subassemblies to be manufactured by the con- strategies. These alternatives are described in the
tractor's own facilities and those which will be ob- following subsections.
tained elsewhere by subcontract. "Make" items can
be produced by the contractor or its affiliate, sub- 5.8.3.1 Preferable Methods for Satisfying
sidiary, or division; "buy" items come from subcon- Material Needs
tractors or suppliers. Early in every program, the Program Manager must
5.8.2 Problem Addressed conduct an analysis that permits selecting the best

method to satisfy mission requirements:
The make-or-buy decision recognizes that few, if any,
contractors can or want to fabricate all of the many * New development program. The choice to "make"
components needed for a sophisticated, complex ma- a new system is usually the most costly and in-
jor weapon system in the time required, within cost volves the longest time for equipment deployment.
limits, and at the required quality level. "Buy" deci- * Modification of existing, other services, or foreign
sions result in the inclusion of subcontractors and items. This alternative combines "make" and
suppliers in the program. Subcontractor management "buy."
can confront the Program Manager with a new set * Product improvement. This alternative exploits the
of problems. Other areas that the make-or-buy growth potential inherent in already developed
process can affect are associated with social legisla- systems, thereby also mixing some "make" with
tion goals such as the use of small, women-owned, "buy."

or minority-owned business on Federal contracts. In * Purchase of existing military (or commercial)
general, make-or-buy seeks to accomplish the domestic or foreign items. This "buy" alternative
following: can provide low-cost, quick response to some

requirements.
" Assure the lowest program costs commensurate

with necessary system requirements 5.8.3.2 Use of Contractor-Furnished Equipment
" Restrain unfair prime or major contractor growth Versus Government-Furnished Equipment

into areas where a sufficient mobilization base and
cost information exists The effects of this issue on program planning, im-

" Effectively use Government-owned facilities plementation, and success are profound. In this alter-
* Aid implementation of National social policies native, "make" refers to using GFE; "buy" refers to
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choosing CFE. Significant pressures exist in the *Cost to perform. A Program Manager may be able
following areas: to find a laboratory or field activity that is

available for technical support at nominal cost or" Cost. GFE can lower life-cycle costs, for three perhaps no cost. Technical assessments and risk-
reasons: reduction efforts during the early phases of the
- Development should be complete. program are good candidates for support of this
- There are production advantages due to type.

larger purchases.
- Standardization and commonality advan- 5.8.4 Advantages*

tages should contribute to support cost
savings. Consistent and comprehensive application of make-

" Risk. The use of GFE can increase program or-buy provisions yields worthwhile advantages to
technical risk (if GFE is not compatible or does the Government:
not meet performance guarantees); schedule risk
(if GFE is late or defective); and cost risk (if GFE 0 Better cost estimating and control
shortcomings or late deliveries result in program e Increased visibility of contractor's management
delays or changes). Some participants in the competence
DD-963 Destroyer Program attribute the pro- 0 Greater achievement of social legislation goals
gram's success to the conscious strategy of * More effective structure for Government-
minimizing the use of GFE; other programs (e.g., contractor dialogue
F-5E International Fighter) realized the full 0 Earlier indication of areas of technical or schedule
benefits of extensive use of OFE. risk

5.8.3.3 In-House Versus Contractor 5.8.5 Disadvantages
Performance of Technical and Support Services

Disadvantages associated with the application of
Throughout the program's life, each Program make-or-buy include the following:
Manager is responsible for preparing a virtually
endless number of plans, studies, analyses, evalua- *Contractor control of the program decreases when
tions, and reports. The make-or-buy choice concerns the Government forces a decision to "buy,"
how and where the work will be done -in-house (i.e., especially from a small, minority-owned, or"make") within the Government, including staff women-owned business. The level of competence
agencies, field locations, laboratories, and other ser- of such firms may be such that the management
vices; or by outside contract (i.e., "buy") through a effort needed to maintain effective control is much
hardware-related, support, or Federal Contract greater than the proportion of work actually
Research Center (FCRC) contractual relationship. involved.
The factors involved in such a decision include: *The time required to initiate, plan, obtain approval

for, and then conduct a make-or-buy program can
*PMO organization. A fully staffed PMO (so-called affect the Program Manager's ability to award or

"Super Project Office") will be more likely to keep change contracts.
all significant work in-house than will a matrix-
dependent PMO. 5.8.6 Application Criteria

*Nature of the work. Some, almost one-of-a-kind
tasks (e.g., Environmental Impact Statement) A make-or-buy program is generally required in pro-
might be performed faster, better, and with less curements where the item, system, or work is com-
need for management attention through use of a plex and price competition is inadequate. The
specialized technical support company. On the Government should consider the following factors
other hand, a highly qualified PMO might want in evaluating the contractor's make-or-buy program:
to retain a task normally assigned to the contrac-
tor; for example, the B-I Program Office func- e Can the contractor justify production of items that
tions as the system integrator instead of having it does not normally make?
a prime contractor fulfill that responsibility. e What effect will proposed use of facilities have on

0 Potential conflict of organizational interest. Sen- overhead?
sitive areas that involve procurement plans or
source-selection activities most properly belong *Note: From this point, the discussion refers to make-
under strict Government control. or-buy in its procurement meaning.
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* Has adequate consideration been given to small, e Volume required too large or too small
women-owned, or minority-owned businesses? o Risky market demands better handled by specialty

* What is the contractor's prior make-or-buy supplier
history? * Better quality available from outside supplier

e Does the contractor have adequate technical, * Basis provided for checking in-house costs
financial, and personnel capabilities as well as re- * Patents or trade secrets involved
quisite experience to justify his recommendations? * Reciprocity possible

* Can the proposed subcontracted vkork be ade-
quately managed to protect the Government's ;overnrment Coi tr. i, t

interest?

5.8.7 Analysis and Development I nc I ude E s tab I i sh
Requirement _.Make-( r-BLIv

Government offices must analyze the proposed in R!"ISOW ist
make-or-buy programs on the basis of cost, cost
realism, ease of management, and overall benefit to
the Government. Requirements for a make-or-buy
program should be requested in solicitation 3

documentation in accordance with Data Item Negotiate
Description (DID) DI-P-3460/P-l13-1 (or Contract
equivalent); this DID enables the Government to
evaluate and approve in a manner that is in full com-
pliance with the requirements of the April 1984, FAR
15.707 and DoD FAR Supplement. 4 5

The basic steps in the make-or-buy process are il- Award Contract
lustrated in Figure 5-6. Contract Work

Make-or-buy reviews are generally held at the con-
tractor facility by groups representing the functional
skills of production control, quality control, purchas-
ing, and engineering; the group will be headed by 7 0
a highly placed manager or staff member. The Review Yes
Government will evaluate the proposed make-or-buy Make-or-Buy

program during the first stages of contract negotia- Decision
tion; also, the program must be approved by the con-
tracting officer prior to contract award. o

From the contractor's viewpoint, the following are
the reasons for "make" or "buy":
Make Change If ('oe t

Required Contrtact

e Develop capability, people, process
e Use idle capacity
* Maintain work force for future
@ Retain ability for close supervision IGURE 5-6
9 Facilitate process and change control

* Minimize transportation problems MAKE-OR-BUY PROCESS
e Retain confidential designs or process secrets
* Reduce dependence on outside sources of supply 5.8.8 Functional Interfaces

Buy
Make-or-buy can be a central concern in the design

" Technical know-how lacking and production phases. It is primarily a contracting
" Investment in equipment, tools, or equipment not issue, with strong influences from the schedule and

justifiable facility areas.
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Functional Interfaces: totally brought back to the Lockheed facilities
Make-or-Buy when that company discontinued the manufacture

of commercial L-1011 aircraft.
Design X Indirectly: The A-10 and T-46 aircraft program
Test and Evaluation X overhead costs were negatively affected when
Production X business conditions compelled Boeing to pull back
Deployment B-747 fabrication work that had been subcon-
Personnel/Organization tracted to Fairchild Industries.
Schedule X
Business/Financial Primary 5.8.11 Research and Sources of Information
Management Information
Facilities X Program Managers should work directly with con-

tracting officers and procurement specialists to en-
5.8.9 Time Line sure understanding of and compliance with FAR

Make-or-buy is associated principally with produc- make-or-buy requirements. Also of interest are:
tion contracts. Research and development programs 1. Government Prime Contracts and Subcontracts
are exempt from make-or-buy provisions unless the Service, Volume lIl, Section K, Chapter 2, "Make
Program Manager anticipates that follow-on quan-
tities of the product will be procured. The Govern- or Buy," Covina, California, Procurement
ment must ensure that any production-related 2. Beverly, John G., Frank J. Bonello, James
solicitation documentation requires a full descrip- 2 everly, an k W. Bonelo, Jae
tion of the contractor's make-or-buy program, in- Deschback, and William I. Davisson, "The Makecluding purchasing system and proposed subcontrac- or Buy Decision - It's Nature and Impact," Pro-
tolu.iny detchaile schtemnde shold ncoora thceedings of the 1983 Federal Acquisition Researchtor(s). Any detailed schedule should incorporate the Symposium, 7-9 December 1983.
activities listed earlier in this section. The following Sympos, 7-9 ceM ri83.
time line indicates that make-or-buy is predominantly "Buying Commercial: What Works and Whata development or production activity: Doesn't Work," Eighth Annual DOD/FAI Ac-

Time Line: Make-or-Buy quisition Research Symposium, 4-6 May 1979.

Milestones 5.8.12 Applicable Directives, Regulations,
and Pamphlets0 1 2 3

Make-or-buy, as a legally authorized and required
Decision * * contractual mechanism, is described in:
Implementation .... .

5.8.10 Recent Experience a. FAR 15.707, Incorporating Make-or-Buy Pro-

Every major program is required to consider the grams in Contracts, April 1984.
make-or-buy provisions. Approximately 70 percent b. DOD FAR Supplement, Subject 15.7, Make-or-
of current programs surveyed indicated positive ex- Buy Programs, April 1984.
perience with make-or-buy. There were no indicated c. Data Item DI-P-3460/P-113-1, Make or Buy Pro-
negative experiences. Programs can be either directly grams, September 1971.
or indirectly affected by make-or-buy decisions: d. "Make-or-Buy Programs," Government Contracts

Reporter, 21,500, September 1982, Chicago.
* Directly: The Air Force's C-130, which had been e. AFR 800-22, CFE and GFE Selection Process,

significantly subcontracted for years, was almost 30 August 1976.
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5.9 MULTIYEAR PROCUREMENT 9 Business is stimulated because more economical
purchases from vendors and subcontractors are

5.9.1 Definition permitted; an incentive to invest in new equipment
is provided; and there is orderly buildup, stabil-

Multiyear procurement (MYP) is a method of ac- ity, and scaling back of personnel.
quiring more than one year's but not more than five * A potential for meeting surge requirements
years' requirements under one contract. Each pro- develops in the second and subsequent ycars of
gram year is budgeted and funded annually, but the the contract by virtue of the assured e,,istence of
commitment is for at least several years. The Defense the suppliers, subcontractors, and vendors.
Acquisition Regulation (DAR) defines multiyear con-
tracting as ". .. a method of acquiring for DoD 5.9.5 Disadvantages
planned requirements for up to a five-year period...
without having total funds available at time of The benefits appear to be substantial for MYP, but
award." it is not a sure method for reducing costs in all

systems. There are limitations and problems:
5.9.2 Problem Addressed

9 There are high penalty costs in the case of pro-
Single-year contracting for major systems has been gram reduction or contract cancellation.
the usual method of acquisition for many years. The * Highly variable conditions cause significant risk
quantities are authorized and the funds are ap- for both the Government and industry. High in-
propriated annually. Contractors are not willing to flation, unstable markets, changing requirements.
commit to expenditures for long-lead items, and changing technology create genuine concerns
economical-order quantities, or equipment invest- for industry.
ment when they are not sure of future business. The * Risk increases in direct proportion to the depth
DoD, industry, and GAO have all stated that this to which MYP is applied to a particular system,
method of acquisition is inefficient. i.e., materials purchase, component purchase.

LRUs, major subassemblies, major assemblies.
5.9.3 Alternative Forms * Congress believes that it loses some control o, ver

defense funds allocated for MYP. It cannot make
MYP can be more efficient and less costly than annual changes without incurring penalties.
single-year procurement by allowing or encouraging * Contractors have expressed concern o\cr inade-
the following: quatc economic price adjustments for contracts

extending over long periods. They believe that the
e Quantity purchases for out-year deliverables Government should provide some coverage of risk

- Materials clearly beyond the contractor's control, such as
- Components changes to Federal and state tax lasss and changes
- Subsystems to Federal and state environmental control laws
- Subassemblies and regulations. They also want coverage regard-
- Assemblies ing late or deficient GFE, embargoes, and strikes.

* Efficient labor utilization over the life of the * Where a single contractor or a contractor team
contract is locked into a long-term contractual arrange-

* Contractor capital investment (e.g., purchase of ment, MYP might restrict technology development
tooling or facilities to achieve cost efficiencies) on the part of nonparticipating contractors,

because of the lack of capital or incenti\sc to re-
5.9.4 Advantages main technically competitive.

The benefits of MYP are to reduce procurement costs 5.9.6 Application Criteria
and provide incentives for industry investment. MYP
has been favorably viewed by Congress, industry, and The reasons for selecting MYP arc to reduce costs,
the military. The Military Departments and industry schedule activities more productively, and provide in-
have cited favorable experience to date. centives for industry investment. If the program is

not amenable to MYP after it is started, the option
* Cost savings are realized by the use of MYP ver- to terminate the MYP could entail substantial can-

sus single-year procurements depending on the cellation liability. Congress has set the advanced pro-
depth to which MYP is applied, i.e., materials, curement cancellation ceiling at $100 million.
components, subassemblies, or assemblies. Guidelines for MYP compatibility wcrc promulgated
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by the Deputy Secretary of Defense in a Policy 5.9.7 Analysis and Development
Memorandum (I May 1981).

MYP requires additional outlays of money in theThe process of deciding to use or not to use a early years and results in cost savings in later years.
multiyear procurement (MYP) for production pro- A financial analysis using contractor learning ex-
grams as well as how best to tailor and structure perienc, antlrs ne pent valeand di-

MYP requires management judgment. The follow- perience, constant dollars, net present value, and dis-

ing criteria have been prepared as guidelines for counted cash flow is necessary. It is important to

decision-makers. The criteria are to be considered in understand the MYP terminology. The following arc

comparative bcf/sk analysis format where commonly used terms and their generally accepteda coprtv eneit/risk nlssfra hr definitions (Reference 3):
criterion 1 below, represents the benefit factor, and

criteria 2 through 6 represent risk factors (see "Single-Year Contracting (annual buys) refers
References 3 and b). to the method of acquiring one or more years"

1. Benefit to the Government. A multiyear procure- requirements one year at a time (even though
ment should yield substantial cost avoidance or deliverables may extend over several years)
other benefits when compared to conventional an- through the use of separate contracts or through
nual contracting methods. MYP proposals with separately priced options on a single-year
greater risk to the Government should contract.
demonstrate increased cost avoidance or other
benefits over those with lower risk. Savings can "Cancellation is unique to multiyear contracts.
be defined as significant either in terms of ab- A cancellation is the unilateral right of the
solute dollars or percentage of total cost. Government to discontinue contract perform-

2. Stability of Requirement. The minimum need ance for subsequent fiscal years' requirements.
(e.g., inventor, or acquisition objective) for the Cancellation is effective only upon the failure
production item or service is expected to remain of the Government to fund successive fiscal y-car
unchanged or %ary only slightly during the con- requirements under the contract, oi tailure to
templated contract period in terms of production put monc3 on the contract by the time called
rate, fiscal year phasing, and total quantities. for by the contract. It is not the same as

3. Stability of Funding. There should be a termination.
reasonable expectation that the program is likely
to be funded at the required level throughout the "Cancellation Ceiling is the maximum amount
contract period. that the Government %sould pay the contractor

4. Stable Configuration. The item should be for recurring and nonrecurring costs (and a
technically mature, have completed RDT&E (in- reasonable profit thereon) in the event of con-
cluding development testing or equivalent) with tract cancellation.
relatively few changes in item design anticipated
and underlying technology should be stable. This "Nonrecurring Costs, related to inultiyear con-
does not mean that changes will not occur but tracts, are production costs that are generall\
that the estimated cost of such changes is not an- incurred on a one-time basis and amortized over
ticipated to drive total costs beyond the proposed the entire MYP production quantity.
funding profile.

5. Degree of Cost Confidence. There should be a "Recurring Costs, related to multivear contracts,
reasonable assurance that cost estimates for both are production costs such as labor and material
contract costs and anticipated cost avoidance are that vary with the quantity being produced.
icealistic. Estimates should be based on prior cost
history for the same or similar items or proved "Termination, contrastcd with cancellation, can
cost estimating techniques. be effected at any time during the life of the

6. Degree of Confidence in Contractor Capability. contract and can be for the total or a partial
There should be confidence that the potential quantity. (Cancellation would be for all subsc-
contractor(s) can perform adequately, both in quent fiscal years' quantities.)
terms of Government furnished items (material,
data, etc.) and their firm's capabilities. Potential "Termination Liability is the maximum cost the
contractors need not necessarily have previously Government would incur if a contract \wcre
produced the item. terminated.
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"Advance Buy Procurement is an exception to next several years. However, MYP must be considered
the full funding policy. It is the acquisition and early in FSD to perform anal,,ses in order to include
financing of components, both recurring and this option as part of the Milestone Ill decision.
nonrecurring, in a fiscal year in advance of that Another possibility is the reorder of an existing
in which the related end item is to be acquired. equipment. Implementation would follom Congres-

sional approval and would probably begin two years
"Block Buy is a method of acquiring more than after initiation of the comparison study.
one year's requirement under a single contract.
A total quantity is authorized and contracted Time Line:
for in the first contract year. A block buy is a Multiyear Procurement
type of MYP and is funded to the termination Milestones
liability."

The basic analytical method is to compare single- 0 1 2 3
year procurements with multiyear procurements
through discounted cash flow and net present value Decision
techniques. (Present value analysis is discussed in Implementation
DODI 7041.3.) The RFP should be structured so that
all potential savings due to multiyear procurement 5.9.10 Recent Experience
are identified in prime and subcontractor proposals. All the services have multiear procurements in pro-
As one example, the methodology for the Navy C-2A
aircraft reprocurement MYP analysis consisted of gress. Table 5-8 lists examples. The Reprocured C-2A
development of two parallel estimates. One estimate Program is the Navy's first major multiyear aircraft
was for the normal procurement method (single year) acquisition, entailing the purchase of 480 units over
and was fully auditable. The other estimate was for five years. The Navy is expecting a 12 percent sav-
multiyear purchases. Figure 5-7 shows the process ing in the program and savings of 20 to 30 percent
(Reference 2). in specific component areas on the basik of subcon-

tractor and prime contractor estimates. After the first
5.9.8 Functional Interfaces two years, the Government is now estimating better-

than-anticipated savings, while industry, through an
Multiyear procurement is of primary concern in a aggressive approach, has noted stabilized employ-
business/financial strategy. It interfaces with produc- ment, benefits to modernization programs, and in-
tion, schedule, management information, and facil- creased efficiency in existing operations. Similarly,
ities strategies with respect to long-lead purchases, the Army is reporting a 10 percent saving in the
quantities produced versus delivered, cost informa- multiyear procurement of the T-700 engine, 8 per-
tion available on single-year procurements, and in- cent for the Blackhawk Helicopter, and an 11 per-
vestment in equipment or buildings. cent saving for the Multiple Launch Rocket System.

The Air Force is expecting to save more than 10 per-
Functional Interfaces: cent on the F-101 engine for the B-lB, and has

Multiyear Procurement achieved a 10 percent saving on GAU-8 ammunition.

Design Congress does not consider MYP an "automatic" in-
Test and Evaluation itiative to reduce costs. Nine of DoD's 16 fiscal year
Production X 1984 candidates were rejected as not meeting ap-
Deployment propriate criteria. During the past three years since
Personnel/Organization MYP was initiated, about half the programs pro-
Schedule X posed by the services have been approved by the Con-
Business/Financial Primary gress. In general, Congress apparentlN is not willing
Management Information X to forgo annual budget control unless potential MYP
Facilities X savings of about 10 percent appear to be reasonably

achievable.
5.9.9 Time Line 5.9.11 Research and Sources of Information

A firm decision to use MYP does not have to be 1. Dews, E. and M.D. Rich, ,MultiYear Contracting
made until the production and deployment phase for the Production of Defense Systems: A Primer.
when the design has stabilized, production has begun, The Rand Corporation, N-1804-AF, January
and the program appears to be firm for at least the 1982.
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MIJLTiYEAR SAVINGS METHODOLOGY (REFERENCE 2)

2. Fromer, Harry S. and John L. Sweeney, "Multi- 5. Rasch, Ronald H1. and Maj. Jonathan L. Brear ,
Year Procurement, 'A Team Approach'," Pro- USAF, "Multiyear Procurement: A Current
ceedings of the 1983 Federal Acquisifion Research Perspective," Conceps, Vol..5, No. 2, Spring 1982.
Symposium, pp. 188-192. 6. Sansone, Capt J. et al., "Major Issues Challenge

3. Lafors, Lt. Col. Kary R., USAF, "Selecting Pro- Effective Management of the Acquisition Pro-
grams for Multiyear Procurement," Concepts, cess," Naral Supp.' Corps ,Vewshlcter, Vol. 43,
Vol. 5, No. 2, Spring 1982, pp. 54-65. No. 12, December 1980, pp. 15-24.

4. Raney, Capt. Terry, USAF, "Using Multiyear Pro- 7. Singer, Dr. G. and Col. G.D. Brabson, USAI-,
curement to Promote Defense Industry Invest- "Enhanced Multiyear Procurement for improv-
ment," Program Manager, January-February ing Systems Acquisition," Conce'pls, Vol. 5. No.
1983, pp. 14-19. 3, Summer 1982, pp. 112-129.
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TABLE 5-8

RECENT MULTIYEAR PROCUREMENTS*

USA USN/USMC USAF

MLRS (11%) C-2A (12%) F-101 Engine (12%)

Ml Abrams Tank CG-47/AEGIS GAU-8 Ammunition (10%)

QUICK FIX IIB Ohio Class B-IB

Submarines

UH-60 Blackhawk (8%) F-16 C/D

Torpedo Mk 46 (10%)

T-700 Engine (10%) KC-1OA

A-6E

TOW- 2 GPS

CH-53

Bradley Fighting DSP

Vehicle
TRC-170

*Multiyear procurements may be at subsystem level. All percentages

reflect estimated savings.

5.9.12 Applicable Directives, Regulations, and
Pamphlets c. DODI 7041.3, Economic Analysis and Program

a. Carlucci, Frank C., Deputy Secretary of Defense Evaluation of Resource Management, October

Memorandum, "Improving the Acquisition 1972.
Process," 30 April 1981. d. DAR 1-322, Multiyear Contracting (DAC 76-20,

b. Carlucci, Frank C., Deputy Secretary of Defense 1979).
Memorandum, "Policy Memorandum on e. DAR 3-815, Capital Investment Incentives (DAC

Multiyear Procurement," 1 May 1981. 76-16, 1979).

5.10 PHASED ACQUISITION deployment and the reduced need to correct produc-
tion articles on the production line and in the field.

5.10.1 Definition Recently LRIP has also been used to allow sufficient
time for a second production source to produce an

Phased acquisition in its most common application "educational" lot, while holding the primary source
utilizes a low-rate initial production (LRIP) in tran- from moving too far down the learning curve and
sitioning from Full Scale Development to Produc- obtaining a large competitive advantage.
tion and Deployment. The premise is that produc-
tion articles can benefit from development design Phased-acquisition alternatives might also include
changes and test results and from initial low-rate pro- consideration of warm production base, cold pro-
duction and early operating experience, such that it duction base, and production breaks, but these are
is worthwhile to delay high-rate production and full usually used to protect production sources once a
deployment of the system for some period. The system has been produced and deployed. For the con-
system life-cycle cost is expected to be lower because sideration of Acquisition Strategy, this section will
of corrections of deficiencies early in production and focus on LRIP.
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5.10.2 Problem Addressed reporting, anialysis, and corrective action system is
critical to achieving the feedback required to iden-

Phased acquisition addresses the problern of an im- tifv and correct deficiencies.
mature design's reaching production and being
fielded before it is ready,. The transition from develop- Phased acquisition requires the following:
ment to production and deployment is the most dif-
ficult activity to manage. Concurrent activities are * Clear management direction that this is the ap-
proceeding in testing, correction of design deficien- proach that will be pursued
cics, and initial production and deployment of the * A tendency toward an austere initial development
systeni. Phased acquisition is intended to ensure thai • Intense early performance testing and operations
the svsten is closc to a final production article before to obtain data to mature the design
full production is implemented. It addresses the prob- * Feedback and analysis of early test and opera-
lcm of overcoming early deficiencies discovered in tional data to mature th, design prior to full
design and testing and in the field, and correcting production
those deficiencies prior to full production and field • Realism concerning the technology assessment and
deployment, thereby causing tile least perturbation schedule flexibility
to the overall procurement and deplovment plan.

5.10.4 Advantages
5.10.3 Alternative Forms

Phased acquisition provides an opportunity to ob-
Phased acquisition is most beneficial for a rain more test data and early production and field
technologically ad\anced, highly complex weapon operating data with which to correct deficiencies
systen for which time is needed to mature the design prior to high-rate production. It provides early
and provide test information and early production visibility and timely information to reveal and cor-
and field deployment experience, and \\here initial rect performance and support problems; at the same
lo\\-rate production is acceptable to program objec- time it reduces the number of units requiring retrofit
tires. It provides design, test. producibility, and in production and in the field. It also provides some
operational information while holding down the cost flexibility in obtaining more information about
of production line and field retrofit. It can also be uncertainties in performance and cost, while pro-
used to initiate a competition using a second pro- viding better information to enable more informed
duction source. In formulating an acquisition decisions. When high rate is approved, more opera-
strategN, the selection and timing of an initial pro- tionally ready articles are delivered to the field and
duct ion rate, whether sole-source or competitive, and life-cycle cost is lower. Modifications to fielded ar-
the time allowed to transition to full rate must be ticles are more expensive than modifications made
appropriately integrated with the design, test, and prior to production; configuration maiagement is
production activities. more difficult when more deficiencies art being cor-

rected; and inventories require the stocking of a
There is heavy institutional pressure from industry greater variety of part types and more parts if more
for producing systems at high production rates. These deficiencies are being corrected. Therefore, even
provide the large sales and profits for industry, and though the full operational capability schedule may
the argument is that high rate is more efficient and appear to be longer, the date at \which a specific level
thus less expensive for the Government. This is true of capability is achieved might actually be earlier.
if the system is not technologically advanced and
complex, as is usually the case in most commercial 5.10.5 Disadvantages
products.

Phased acquisition requires a longer program
However, even advanced-technology commercial schedule and thus delays full operational deployment.
products tend toward high rate early in an attempt Earlier production units will be more costly because
to capture the market. The results are sometimes of lower production rate. During periods of high in-
catastrophic. Such market pressure is not present in flation, time delays could seriously perturb the fund-
military applications, but the National need may be ing stability of the program and increase costs.
very urgent and thus a careful decision by Govern- Longer exposure to annual incremental funding could
ment program management is required. Low-rate in- jeopardize the continuation of the program, for
itial production in the military allows more time to various reasons (e.g., technical, political) as it moves
make use of test results and early field data to cor- through the acquisition process. Less advanced tech-
rect deficiencies prior to full production. A failure nologies (or a P1 approach) might he encouraged
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in order to avoid this option and its longer schedule. ferences in deliveries and time are shown for high-
Another concern of the commercial sector is that rate production (N,,T,) and for LRIP (N2,. T.). The
slower production encourages more performance- fewer deliveries (N, -N,) and longer time (T-) of
oriented engineering change proposals (e.g., gold- [RIP provide the opportunity to correct early dLfi-
plating or cosmetic changes). ciencies at lower cost and still obtain an effectiveness

level at the same time or earlier. A risk management
5.10.6 Application Criteria system :1 failure reporting and feedback from
Phased acquisition might be appropriately applied testing are important elements in emplosing this

to technologically advanced, highly complex weapon strategy.

systems for which early visibility and timely infor-
mation concerning design, test, production, and 5.10.8 Functional Interfaces
operational problems are essential to achieving pro-
gram objectives. An early initial operational capabil- The primary functional interface is with production:

ity could be achieved within the context of a low- another very important functional interface is

rate initial production, thus permitting the collection business/financial. Other functional areas that arc

of test data, production experience, and field data also affected include design, testing, deployment.

to correct deficiencies prior to high-rate production. schedule, management information, and facilities.

Full operational capability would take longer. Functional Interfaces:

5.10.7 Analysis and Development Phased Acquisition
Design X

A cost-benefit analysis should be performed to corn- Test and Evaluation X
pare expected operational capability improvements Production Primary
and cost savings during the life cycle of the weapon Deployment X
system procured at high rate versus low initial rate. Personnel/Organization
The comparison would require taking into account Schedule X
the smaller number of deficiencies corrected in the Business/Financial X
field and the higher costs of delaying production in Management Information X
the early years for phased procuremen Experience Facilities X
with other programs of similar technological advance
would be a necessary part of the analysis. The 5.10.9 Time Line
technical comparison would relate expected sortie The decision to select low-rate initial production must
rates of aircraft, for instance, at earlier and later be made prior to Full Scale Development and indeed
times. Figure 5-8 is an example of a full-rate pro- prior to request for proposals tor Full Scale Dc\ clop-
duction program and an LRIP program. The dif- ment, since the acquisition strategy to be used in

development and deployment must be identified so
that the contractors can price the appropriate

) NJ strategy.

, Time Line: Phased Acquisition

Milestones

- N2  s 0 1 2 3

'1 Suggested Decision a
- I I e-Implementation

-isProgram 5.10.10 Recent Experience
I LOf current programs surveyed, 70 percent indicated

T1 T2  positive experience with phased acquisition. There
was no negative experience. A program that is now

Years utilizing low-rate initial production, because it is a
technologically advanced system and it intends to

FIGURE 5-8 make production competitive, is the Torpedo Nk 50
Program for the U.S. Navy. Previous analyses of

PHASED ACQUISITION selected Air Force programs (C-5, F-Ill, A-7D) have
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indicated that cost savings and performance 5.10.11 Research and Sources of Information
enhancements would have been realized if a phased-
acquisition strategy had been used. The difficulty is I. Lee, A.,A Strutegy to Improve the Early Produc-
in assessing the value of having the system earlier, lion Phuse in Air 1-orce Acquisition Progrums,
with less capability and at higher cost, rather than Doctoral Dissertation, The Rand Graduate In-
later, when it is more capable and less costly (if fund- stitute, May 19X1.
ing perturbations have not affected the program).

5.10.12 Applicable Directives, Regulations, and
.An analysis of the A-71) aircraft, for example, in- Pamphlets
dicated that the sortie-rate capability would have
been doubled and the life-cycle cost reduced it' a a. )ODD 4245.6, P)efensc Production Management,
phased-acquisition strategy had been employed (and January 1984.
numerous avionics deficiencies had been corrected b. DODD 4245.7, Transition rorn Dvelopment to
prior to high-rate production). Production, January 1984.

5.11 PRE-PLANNED PRODUCT IMPROVEMENT P'i also addresses a related problem-that of tr%-
ing to incorporate a number of a\ailable but Ilc%%

5.11.1 Definition technologies all at once. The technological problem.,,

Pre-Planned Product Improvement (P11) makes it that can result from trying to do too much too soon
possible to develop and field a nev weapon sy'steml can lead to serious management and resource dif-
while improvements to that system are being planned ficulties as unexpected interface, reliability, support,
for phased integration. P31 has been defined as a and other deficiencies emerge.
systematic and orderly acquisition strategy beginning
at the system's concept phase to facilitate evolu- A graphical depiction of the Pis concept over the
tionar, cost-effective upgrading of a system through- system life cycle is prescnted in Figure 5-9. DoD's
out the life cycle to enhance readiness, availability, commitment to P1I as an acquisition alternative is
and capability, evidenced by the fact that it is one of the initiatives

included in the 1981 Acquisition Improvement Pro-
5.11.2 Problem Addressed gram. In July 1981 OSD promulgated a specific im-

plementation plan directing the services to considerSince the early 1950s, the acquisition philosophy for P1I in the acquisition strategy for all new programs.
weapon systems has been predominantly one of
pushing the state of the art. Once a threat has been 5.11.3 Alternative Forms
validated, the technology for countering that threat
is developed, thereby enabling a weapon system to Product improvement (PI) is sometimes confused
be developed and deployed. lf a technology or threat vith P1, as is planned product improvement (PPI).
change occurs during the development of the weapon Product improvement is applied when a system is in
system, one of two actions can be taken in response the field and changes or corrections must be tncer-
to the change: (1) redesign the weapon systeml to inl- tl il n hne rcretosms eic
corporate the change, or (2) continue the develop- porated to overcome problems. Planned product im-
cort theploe a orig(2)llconined e dvlo- provement represents a change to the system that is
ment to deployment as originally designed and plan generally anticipated but that the basic system was
to modify the system later in the field. ooriginally designed to accomm"odate.Examplesnotorgnlydsgetoaorodt.Eaps
Both of these approaches can be costly to implement, include the upgradings of the Polaris. Minuteman,
and complete success in meeting a new threat may and Pershing missile weapon systems.
not be achieved. On the other hand, starting the
development with a system requirement designed to P'1 differs from P and PPI in that it is planned
meet probable future threats may induce unaccept- evolutionary growth. The need for eventual modifica-
able risks if the required technology is not available. tion is recognized during the early development
P1l affords a means of meeting the current threat stages, and the acquisition strategy is designed to in-
and making plans for meeting probable future threats cdude provisions for ensuring that these niodifica-
or improving the system as technology becomes tions can be effectively introduced. Specific design
available, without having to develop a new system. sirateg. applicable to P1I include modular design,
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P 3I ACQUISITION CONCEPT (REFERENCE 6)

a carefully architectured interface system, and inclu- * Interference with the orderly development and im-
sion of reserves for space, weight, power, and cool- plementation of effective support plan and
ing. The system development process must include procedures
strategy and plans for communicating system growth
requirements and for identifying new technological 5.11.6 Application Criteria
opportunities.

5.11.4 Advantages The following application criteria have been iden-

The following advantages result from an effective im- tified to help ensure that a P1 approach will be ef-

plementation of P1: fectively implemented.

" Responsiveness to threat changes and future * There is a long-term military need for the system.
technology development P31 can shorten the development time for the basic

" Earlier IOC date for baseline system system, but implementation of the evolutionary
* Reduced development risks changes will normally lengthen the total develop-
* Potential for subsystem competition ment period.
" Enhanced operational capability for "final" system * There is a high risk that current technology will
" Stimulation for laboratory and IR&D research not meet an expected future threat but a low risk
" Increased effective operational life that forthcoming technology cannot meet such a

threat.
5.11.5 Disadvantages * There is a near-term need to build a system with

current technology capabilities.
Possible disadvantages of using the P11 concept e rhe service, DoD, and Congress demonstrate a
include: commitment to acquiring the system under the PII

concept, including acceptance of initially higher
" Increased nonrecurring cost during initial costs.

development * The system can be designed to incorporate planned
" Increased technical requirements in such areas as technology development. Perhaps the most critical

space, weight, power, and cooling criterion is the capability for modularizing the
" Increased complexity in configuration system to minimize integration and retrofit

management problems.
" Vulnerability to "gold plating" criticism and fund- * Analyses are performed that show- on the basis

ing cuts of threat, development risk, and total life-cycle
* Compounding of the system management prob- cost-that P31 is the most effective means of

lem because of parallel developments meeting overall long-term program objectives.
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5.11.7 Analysis and Development 3. Include P1I as i specific cleiient of the acquisi-
tion strategy, and budget applicable time, funds.

P11 must be started during the conceptual phase and an otratoa udp p ei d
integrated into the acquisition strategy at its incep- and contractor support.

tio. To esetia inreiens ae:4. D~evelop a plan for translating system gro~sth re-tion. Two essential ingredients are: quirements into an initial design strategy to
" The evaluation of the current and future threat facilitate P11 implementation.

growth 5. In the test and evaluation strategy and associated
" The evaluation of current and future technological functional plans. include approaches for ensur-

capability ing that the P1 approach remains viable through

Thus the first step in effectively evaluating P11 poten- the development and deployment phases. This

tial is to determine what capabilities are required no, may invole "resering" production sstems for

what will be required in the future, and what use as P1I test beds.

technical resources are or will be available to meet 6. In the acquisition strategy, include approaches for

them. These types of analyses lead to a set of system ensuring that logistics supportability will be main-

requirements, which can include an orderly, time- tained at a satisfactory level for the basic system
phased introduction of enhanced system capability. during the P'I upgrade period and after all P1I

p nitopronocntdesa are inmplemented. It may he

Cost, risk, and utility are three major elements in necessary, for example. to develop a P1 approach
analyzing P1l potential. P11 entails an initial cost in- for the ,ystcn i upport equipment.
crement that can be substantial; yet total costs over 7. As development proceeds, desclop stirategy and
the system life span can be reduced. Attempting to plans as required for deseloping, contracting,
incorporate new, unproven technology immediately scheduling, budgeting, and implementing P I
is very risky. Utility provides one analysis measure. modifications. If P'I i,, a separately budgeted
Can a baseline system using available technology item, resource requirements must be identified in
satisfy current needs while the new technology is in- the PPBS cyclc and placed in the appropriate
corporated through the PII approach? Clearly. threat documents, such as the POMI. FYI)P and E PA.
projections and a study of mission needs are impor-
tant analysis methods for making risk assessments. 5.11.8 Functional Interfaces

Basic alternatives to be considered in analyzing P1-
related strategy alternatives are as follows: The primary functional interface for P1I is the design

strategy. Test and evaluation. production, and deploy-
Bvent strategies Nsill also be affected. For example.

needed the baseline design should be evaluated for its
* Baseline system for the present; new system ability toaccept the planned modifications; t,

developed thereafter capablt toacpci lne md i os h
dev-aselned te tem dproduction strategy should ensure that appropriate

SPSI- baseline system designed for planned step- materials and toolin will be available for rnodifica-
wise improvements tion: and ihe deployment strategy should include the
t Advanced system incorporating advanced approach for phasing in the update,. Resource
technology strategies affected by P'I include the schedule.

The strategy-decision-matrix approach described in business,'financial, and management information
Chapter Four is one method of developing a scor- strategic,. The latter should include I %Nell disciplined

ing measure for these alternatives or their variants, plan for configuration nianagenient.
using capability to meet mission/threat objectives as
the major scoring factor. Coupling these scores with lunctional Interlace:
estimates of the total costs of each alternative over Pre-I'lanned Product Implo\ cment

a selected life span provides a basis for decision.

The following steps are suggested for implementing l)esign Irimar'
P31: Test and Elaluation N

Product ion N
I. Perform applicable threat and technology )eployment

assessments to identify the need for and poten- PersonneIOrgani/aiion
tial effectiveness of P31 implementation. Schedule N

2. Develop a set of system requirements documents Business'iinancial
that identify the evolutionary technical Management Inforniation N
developments to be incorporated. Facilities
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5.11.9 Time Line tial increase in propellant load. Io accomnmodatc a

The decision to use P1 should be made as early in variety of wing (elevon) dcsig'ns for a %aiely of mis-
The prcsogm aosle-shomd te mdrings early n sions, fastening was achieved %, ith accessible bolts
the program as possible-some time during the early rather than permanent bonding. Not only Nkerc fieldpart of the Concept Exploration phase but not later modification requirements reduced, but rnanufaclur-
than Milestone I. Implementation will begin shortly ing assembly was also simplified.
thereafter, since the design strategy is the primary
interface. 5.11.10.2 F-16

Time Line: Pre-Planned The capabilities of the F-16 aircraft arc continually
Product Improvement evolving since initial introduction. Planned im-

provements include the Advanced Medium Range
Milestones Air-to-Air Missile (AMRAAM), the Airborne Sell-

Protection Jammer (ASPJ). the Global Positioning
0 1 2 3 System (GPS), a 30mm gun pod, and other perform-

ance and weapon capabilities. A comprehensive plan
Decision 0 was adopted to accommodate the introduction of
Implementation such capabilities, including:

5.11.10 Recent Experience * Wing structure and wiring provisions, for beyond-
visual-range air-to-air missiles

A number of military programs have employed P1 * Engine inlet structure and wiring provisions for
approaches. Table 5-9 summarizes those programs. various electro-optical and target-acquisition pod
It should be noted that for some of the programs systems
listed, the activity might represent more a planned * Cockpit structure to accommodate %arious forth-
improvement than a pre-planned approach. The ap- coming capabilities
proaches and experience of several programs are sum- * Increased-capacity environmental control systcm
marized in the following subsections. * Increased tail size for meeting maneuverabilit\ rc-

5.11.10.1 Air-Launched Cruise Missile quirements when pods or other armaments are
added

In anticipation of a future need for increased range,
structural strengths were increased beyond initial One example cited as justifification for such initial
design requirements, and supports and intended con- expenses is that to add AIRAAM %%ithout pre-
figurations were designed to accommodate the poten- planning would involve removing the \% ings from the

TABLE 5-9

SURVEYED PROGRAMS INDICATING USE OF p
3
1

USA USN/USMC USAF Joint

TOW Deep Submergence ALCM JVX

Vehicle

MLRS MILSTAR Terminal AMRAAM

EA-6B

Patriot B-lB JTACMS
Torpedo Mk 50

ASH/AHIP JTIDS

FFG

QUICK FIX II (SEMA) T-46
Harpoon

F-16

Ohio Class

Submarines C-17
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aircraft; completely tearing them down to replace 2. Biery, Frederick and Mark Lorell, "Preplanned
spars, slats, and flaps; and then reskinning and Product Improvement and Other Modification
reinstalling. Costs for such an effort would far ex- Strategies: Lessons From Past Aircraft Modifica-
ceed the costs of planning for the upgrade by hay- tion Programs," The Rand Corporation,
ing an appropriate wing structure design initially. N-1794-AF, December 1981.
5.11.10.3 The Apple 11 Computer 3. Llkins, Lt. Cdr. Marlene M., USN, "P1l Help in

Reducing Weapon Systems 'Costs'," Concepts,
This -svstem" obviously is not a military item, but Spring 1982, Vol. 5, No. 2, pp. 105-110.
it vividly demonstrates the value of some form of 4. Grosson, Joseph F., "P1I Competition, Stand-
P1i. The Apple II, introduced in 1976, had sales of ardization, and Systems Engineering," National
approximately 500,000 in 1983, a remarkable achieve- Dfense, January 1981, pp. 25-26.
ment considering that the 1976-1983' period 5. Knox, Capt. James S. Jr., USAF, "Tied Up In
represents two or three generations in the rapidly Knots Trying to do P1", Proi'ram Manager,
evolving microcomputer world. Perhaps the most November-December 1983, pp. 33-35.
significant design feature of the Apple If that ac- 6. Lyon, Dr. Hylan B., "Pre-Planned Product Im-
counted for this performance is the inclusion of seven provement," National Defense. January 1981, pp.
expansion "slots" in the initial design, allowing 20-25.
peripheral cards to be easily developed and easily in- 7. Morrow, Lt. Col. G.E., USA, and Dr. Jules J.
serted into the computer to enhance it ,. capabilities. Fellashi, "A Cultural Change: Pre-Planned Pro-
Peripheral cards have been developed to provide ex- duct Improvement," Concepts, Summer 1982,
panded memory, better screen display, and expanded Vol. 5, No. 3, pp. 16-25.
printer capabilities such as spooling. Recent addi- 8. Sickels, Capt. S.W., USAF, Pre-Planned Product
tions include cards to make the Apple a 16-bit com- Improvement (P3 1), LSSR-59-B1 Master's Thesis,
puter; to introduce new operating systems; to triple Air Force Institute of Technology, USAF Air
speed using new technology microprocessers; and to University, Wright Patterson AFB, Ohio.
perform on-line data acquisition and networking.
The Apple Computer Company and most of its 5.11.12 Applicable Directives, Regulations, and
customers have obviously benefitted from the Pamphlets
generalized P1I design concept that was adopted.

a. Carlucci, Frank C., Deputy Secretary of Defense
5.11.11 Research and Sources of Information Memorandum, "Improving the Acquisition Pro-

cess," April 30, 1981.
I. Augustine, Norman R., "Pli: An Idea Whose b. DODI 7041.3, Economic Analysis and Program

Time Has Come ... Again," National Defense, Evaluation of Resource Management, October
January 1981, pp. 27-31, 62. 1972.

5.12 SOURCE SELECTION 1 lo maximize efficiency and minimize complexity
of the solicitation, the evaluation, and the selec-

5.12.1 Definition tion decision

Source selection is the process wherein the re- 5.12.2 Problem Addressed
quiremcnts, facts, recommendations, and Govern-
mcnt policy relevan to an award decision in a Source selection addresses a rather clearly defined
competiti%,e procurement of a system/project are ex- problem, faced several times during the life of a
amined and the decision is made. system program: which contractor source or sources

)1)1) 4105.62 cmphasizc that the prime objectives will provide the most beneficial product or service
of the process are: to the Government. Source selection itself may pre-sent problems for the Program Manager in terms of
" To select the source whose proposal has the highest execution, but its applicability is not at issue.

degree of realism and credibility Although there are alternative forms of source selec-
* To assure impartial, equitable, and comprehensive tion, contracting specialists will help recommend the

evaluation of competitor's proposals appropriate form for each solicitation on the basis
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of such factors as program size, technical complex- the best possible communication of what the Govern-
ity, and number of sources. Source selection is ment needs and what industry can provide. The
especially critical at Milestones 1 and 11; Milestone following are some of the ways in which this coni-
Ill and subsequent production source selections can munication process can be helped.
be important if a multiple-source strategy is followed
to maintain competition. * Thorough risk analysis. This is undoubtedly the

key first step once the requirements have been
5.12.3 Alternative Forms established and validated. The analysis will iden-

tify the critical areas of technical and cost sensitiv-As previously mentioned, there are several types of ity for inclusion in the solicitation package.

source-selection formats. Their key features and ap-

plicability are illustrated in Table 5-10. * Integrated and simultaneous preparation of the
RFP, SSP with evaluation criteria, and a model

5.12.415 AdvantageslOisadvantages contract.
* Release of draft RFPs to industry well in advance

As an integral part of contracting, source selection of formal release date.

is a process to be used when and where applicable.

Thus an advantages/disadvantages comparison is ap- * Use of "Murder Boards" at field and system corn-
plicable only in comparing the various alternative mand levels.
forms (illustrated in Table 5-11).

DODD 4105.62 and the implementing service instruc-
5.12.6 Application Criteria tions (e.g., AFR 70-15, NAVMATINST 42(M).49, AR

715-6) outline the activities of the solicitation. c\alua-
Several criteria affect the format of the source- tion, and source-selection process. Gicat care must
selection process: be taken to adhere to established FAR procedures.

The Program Manager, in approaching source selec-
" Clarity and completeness of the requirement. tion, must confront the follo\ing issues:

Competition for products (and services) that are
simple to describe and price may result in a for- * Solicitation
mal advertising approach, whereas negotiated pro- - Are there enough technical]\ competent and
curement is usually chosen in more complex interested bidders'?
solicitations. - Is the RFP (and subsequent proposal) aligned

* Size of the procurement. Full DODD 4105.62 pro- with program requirements?
cedures are required for major programs. Lesser - Was there undue preproposal influence that
programs can use more streamlined service determined or influenced the technical ap-
processes. proach? If so, vill it preclude effccti\c

" Urgency of requirement. Occasionally, the military competition'?
necessity enables extraordinary tailoring of the - Does the program enjoy enough headquarters
selection process. and Congressional support to \arrant contlac-

tor interest?
Care must be taken to ensure that the essential ob- * Evaluation
jective of an impartial, equitable, and comprehen- - Is the process scheduled late enough to take
sive evaluation is not compromised. Because of this, advantage of previous phases' results, and vet
the Program Manager is strongly urged to have the early enough to be .ompletcd to ,upporl
advice and counsel of procurement officials in plan- milestone decision points'?
ning or executing source selections. - What is the role of the Program Manager: ac-

tive head of Source Selection Evaluation Board
5.12.7 Analysis and Development (SSEB), advisor to Source Selection Ad\isorv

Council (SSAC), or disinterested obscr\cr?
The Program Manager's major analytical task is to - Will proposal evaluation support be con-
ensure that the source-selection approach provides tinuously available?

- Are adequate administrative resources available
*Note: Because source selection, by definition, in- to meet schedule and regulatory requirements?
volves "an award decision in a competitive procure- • Source Selection
ment," this section does not address the issue of sole - Do the proposals present credible approaches
source versus multiple sources for contractor for meeting the program's operational and
selection. technical objectives!
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TABLE 5-10

KEY FEATURES AND APPLICABILITY OF SOURCE-SELECTION FORMATS

Type Steps Applicability

Formal Advertising

Standard Select lowest price from Clearly defined requirements
qualified sources re-
sponding to Invitation Fixed Price (FP) or FP with
for Bid (IFB) escalation contract

Two-Step 1. Request for technical Only when
proposals

2. Evaluate bids and - No complete specifications
make award from tech- or purchase description
nically qualified - Adequate technical criteria
sources - More than one technically

qualified source
- FP or FP with escalation

contract

Negotiated

Standard 1. Request for technical Specific situations defined by
(Three-Step) and cost proposals FAR

2. Negotiated with all
in competitive range Widely used in DoD acquisition

3. Award management

Four-Step 1. Receipt and evalu- Specific situations defined by
ation of technical FAR
proposals

2. Establish competitive Generally only on large procure-
range through evalu- ments
ation of cost
proposals

3. Selection of apparent
winner

4. Negotiation and award
of contract with
apparent winner

- Is cost realism properly considered to preclude - Does the formal source-selection procedure
"buy-ins"? enable the Source Selection Authority (SSA)

- Will a need for consensus on the SSEB and to consider demonstrated past performance,
SSAC lead to the selection of overly conser- judgment, and common sense?
vative solutions?

- Will a lack of experience or demonstrated 5.12.8 Functional Interfaces
capability by an offeror result in inadequate
consideration of perhaps a technically superior Source selection, as part of contracting, is of most
approach? direct interest to the business/financial swrategy. It
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TABLE 5-11 5.12.9 Time Line
ADVANTAGE/DISADVANTAGE COMPARISON OF Source selection process can take place many times
ALTERNATIVE SOURCE-SELECTION FORMATS throughout the life of a program. Program

Advantages Disadvantages Managers, in laying out their program master

Formal Advertising - Standard schedule, must block out adequate time for the
myriad activities involved in the process, including:

Most competitive basis Requiirement must be very

Usually shortest procure- * Procurement Request (PR) preparation and
ment cycle Least control of source approvalselection by requiringagencies * Determination and Findings (D&F)/Justification

and Authority for Negotiation (JAN) preparation
Formal Advertising - Two-Step and approval

Useful in procurement of Initial step may eliminate o Acquisition Plan preparation and approval
complex technical items acceptable lowest-cost * RFP preparation and approval
Can result in specifica- source Source Selection Plan (SSP) preparation and
tions useful for subsequent Increased time required approval
advertised procurements to select source * Commerce Business Daily (CBD) notification

Negotiated - Standard 0 RFP release
More data available with Cost of proposal prep- o Bidder's briefing, and response to technical ques-
which to evaluate aration may restrict tions and clarifications
competitors competition a Proposal receipt and evaluation

Can handle higher degree of FAR restricts use of nego- * Best and Final Offer request and evaluation
technical uncertainty of tiated procurement o Negotiations
requirements * Legal reviews
Greater contractor data

requirements Source selection call be tine-consuming; recent ex-

Negotiated - Four-Step perience indicates that the period from initiation of
Guards against technical Loss of competitive ad- the REP to actual contract award can be as long as
leveling vantage before negotiation 18 months. The various source selections can be por-

with apparent source trayed as follos:
Lower contractor cost if

not selected (earlier indi- Limited use by Government
cation of apparent source) results in contractor un- Time Line: Source Selection

familiarity with approach

Milestones

0 1 2 3
is through source selection that the design is chosen Decision * 0 6 S

(as functional, allocated, or production design); the Implementation . . . .....
selection is influenced by T&E achievement, and it
determines when and where production will occur. 5.12.10 Recent Experience
Other strategies cannot help but be influenced by the
preparation for and execution of source selection. Stringent legal requirements make source selection

one of the best documented activities in acquisition
Functional Interfaces: management.

Source Selection
As one of the documentation requirements for every

Design X major source selection (AFR 70-15, para. 1-14), the
Test and Evaluation X Air Force prepares "Lessons Learned" to discuss
Production X problems encountered and recommended solutions.
Deployment X Each Program Manager, before initiating source
Personnel/Organization X selection action, can gain valuable insights by review-
Schedule X ing these lessons. Contracting specialists at field loca-
Business/Financial Primary lions or within the system command headquarters
Management Information X (see Section 5.2.11) can furnish the currently most
Facilities X important issues in source selection.
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5.12.11 Sources of Information 0 Army-DARCOM/DRCPP-M, 202-274-8241

i. Gordon, Dr. H.]., "Initiatives in Source Selection e Navy- NAVMAT 022, 202-692-8681

and Contractor Performance Evaluation," Pro- 9 Air Force -AFSC/PMPR, 301-981-4718

grain Manager, Vol. 9, No. 4, 1980.
2. Helmer, Lt. Col. F.T. and Maj. R.L. Taylor, A 5.12.12 Applicable Directives, Regulations, and

Conceptual Model ]or Evaluating Contractor Pamphlets
Management During Source Selection, Depart-
ment of Economics, Geography, and Manage- a. DODD 4105.62, Selection of Contractual Sources
ment, USAF Academy, Colorado, March 1976. for Major Defense Systems, 6 January 1976.

3. Nassr, Col. M.A., "Past Performance: An Essen- b. AR 715-6, Proposal Evaluation and Source Selec-
tial Element in Source Selection," Defense tion, 21 September 1970.
Sy'steins Management Review, Vol. 1, No. 7-8, c. DARCOM Pamphlet 715-3, Proposal Evaluation
1978. and Source Selection, October 1980.

4. Reinhard, M.J., "Improving the Source Selection d. NAVMATINST 4200.49, Selection of Contractual
Process," Concepts, Vol. 5, No. 3, 1982. Sources for Major Defense Systems, 28 February

5. Spigarelli, Lt. Col. R.l%, "Multinational Source 1977.
Selection," Program Manager, Vol. 11, No. 3, e. AFR 70-15, Source Selection Policy and Pro-
1982. cedures, 16 April 1976.

6. Williams, R.E, "Problems in Numerical Input fbr f. Federal Acquisition Regulations, I April 1984.
the Source Selection Process," Concepts, Vol. 3, g. AFSCR 70-2, Air Force Systems Command
No. 3, 1980. Business Strategy Panel, 2 May 1980.

Note: Procurement specialists are available at the h. AFSCR 70-4, Request for Proposal Preparation
following system command staff offices to assist Pro- Guide, 2 June 1983.
gram Managers in source-selection planning and i. AFSCR 70-7, Air Force Systems Command Pro-
execution: curement Evaluation Panel, 2 May 1980.

5.13 STANDARDIZATION 5.13.2 Problem Addressed

5.13.1 Definition Constraints on military resources prompt searches
for methods to improve operational capability while

Standardization is "the process by which the Depart- reducing costs during acquisition and throughout the
ment of Defense achieves the closest practicable life cycle of weapon systems and equipments. One
cooperation among the Services and Defense agen- method is to purchase components or equipments
cies for the most efficient use of research, develop- that are common within a service or are used by other
ment, and production resources, and agrees to adopt services or by other countries. The higher-volume
on the broadest possible basis the use of: purchase is expected to result in lower costs and a

larger source of supply. In addition, more corrnon
"a. Common or compatible operational, ad- equipments are sometimes subjected to more con-

ministrative, and logistic procedures prehensive reliability-improvement programs. Such
"b. Common or compatible technical procedures and efforts are usually slanted toward the 'hardware"

criteria aspects of weapons systems, but software is equally
"c. Common, compatible, or interchangeable sup- sensitive to cost and operational concerns, and ef-

plies, components, weapons, or equipment forts have moved forward in DoD on common
"d. Common or compatible tactical doctrine with higher-order languages (e.g., Ada).

corresponding organizational compatibility."
(Reference 3) 5.13.3 Alternative Forms

A standard can be a written set of technical or per- Standards can take many forms. It is importanlt to
formance requirements applied to hardware or soft- note that rarely can standards be implemented con-
ware. It can also be an accepted process or procedure. pletely at the weapon system level. However, partial
Finally, it can be a common product identified as standardization at the subsystem and component
a preferred item. levels can still achieve high return for a program.
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The selection of standards can be drawn from a vari- 5.13.4 Advantages
ety of sources:

The woid "standardization" exokes strong icactions,
" Commercial Item Descriptions (CIDs), simplified both positive and negatixe, in the acquisition comU-

federal specifications that describe physical or munity. lb the technologist, the requirement to use
functional characteristics of acceptable commer- standards is often considered constraining. Other
cial products. They can be recognized by the iden- members of the acquisition comrnunit\ rccogni/c
tifier "A-A-" (e.g., A-A-50652 "Life Preserver, that standards represent the accumulated experience
Vest"). of many efforts and prOvidc useful guidance in

" Federal Specifications, which also describe corn- designing, testing, selecting, integrating, and produc-
mercially available products but provide additional ing elements in the system to be acquired. The ue,
technical details. The classification includes two of stand:ards or standard items Nsill usually reduKcC
groups of letters. The first group identifies the logistics costs significantlN. l)exclopment and acquisi-
commodity, and the second is the first letter of tion costs will be reduced if the standard is a
the title (e.g., HH-l-524, "Insulation Board, reasonable alternativc to an element in the system
Thermal"). architecture.

" Federal Standards, which address engineering or
management processes, e.g.. FED-STD-4, Other advantages are:
"Glossary of Fabric Imperfections." * Reduction Ot unnecessary proliferation. 1 his re-

* Military Specifications, which describe intrinsi-
cally military products and are preceded by "MIL" suits in saxings in manpowcr and mon. .

* Time savings. The development and qualification
or "DoD" (Lor documents in the metric system), of new items often takes longer than the Program
e.g., MIL-W-5013, "Wheel and Brake Assemblies, Manager or manufacturer anticipates.
Aircraft."

" Military Standards, which describe engineering * Risk reduction. Standard parts that are in wside
use have established performance and reliability

and management processes. The titles are preceded histories.

by "MIL-STD," "DoD-STD" (for metric stan- * Enhancement of competition. The existence of a

dards), or "MS" (if on sheet form), e.g., stanaden associt docu et n pri

MS-27423, "Protector-Propellor Shaft, Plastic." standard and associated documentation permits
the introduction of new suppliers.

Other related documents include Qualified Parts When properly applied, standardization can
Lists (QPLs), handbooks, international standards significantly improve the Program Manager's chances
(such as NATO Standardization Agreements or of delivering a program on time, within cost, and
STANAGs), and nongovernment (voluntary) stan- with a better understanding of the performance to
dards that have been adopted as satisfactory for be expected in the field.
military use in certain circumstances.

5.13.5 Disadvantages
The overall trend in military standardization today
is to emphasize interface standards, rather than com- Since standards are often created to accommodate
ponent standards, because the fast-moving tech- worst-case situations, they may be too stringent for
nology base often renders specific components ob- some applications, resulting in unnecessary costs or
solete before the system is fielded. The reasonable other penalties such as greater weight or additional
use of appropriate interface standards permits the space. Overzealous application of standards may also
greatest design flexibility by the developer and per- restrict the incorporation of newer technology in the
mits easier insertion of technology into the system system or in processes used producing the system.
after fielding (see P11 discussion). Form-fit-function
(F') standards are one form of interface standards 5.13.6 Application Criteria
that permit interchanging subsystems among several
suppliers without dictating the details of design or The following criteria (excerpted from Reference a)
selection of components. should be applied in determining the applicability

of standards to an acquisition program.

The Program Manager would be wise to consult with

the Defense Material Specifications and Standards * The technological maturity of the product or pro-
Organization (DMSSO) regarding the availability of cess. For emerging technologies it may not be
standards relevant to the program or the process of possible or advantageous to commit to a specific
creating new standards. approach.
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" l'hc maintenance concept. For equipment de-
signed to be maintained or thrown away at the
subassembly level, or example, the configuration
of components may be of no importance. 4 , , , ,' .

" fhe principal use or user. Certain users have " " 1 "..
developed expectations regarding the ruggedness
or other features of a product. Failure to use ac- U

cepted standards could affect the operational con-
cept of employment.

" The experience level of potential suppliers. DoD
encourages the widest possible participation in the
supplier base. In some instance,, it may he I
neccssar\ to e okc a standard 1t ensure that the It
ne\wer participants are tollo%% ing acceptable design
or testing procedures.

" The end application of the product. Initeroperabil-
it% considerations ot the requirenicnil for alter-
nati e sources ma. dictate the application of cer- F I10lRE -li
tai standards or standard parts.

STANDARDIZATION TRADE-OP-1< AA ,7 ,X l.

5.13.7 Analysis and Development
5.13.8 Functional Interfaces

Standard life-cycle-cost ((V) anal , sis techniques arc

the most useful mtchods for conducting standardiza- Standardization has an impact on design strategy in
lion trade-offs. Ihe ICC analyses are facilitated the selection of components or equipments to be
because cost and pertormance data are normally standardized, but it also affects Test and Evaluation,
readily available 10r standard parts. Production, Deployment, Business/Financial, and

0o ) helpdetermine the characteristics and availabil- Management Information. Standardized components
may not have to be tested except at the system level,

it\ of specifications or standards, the Program may already be in production and in the field, may
Manager should obtain the Do!) Index of Specifica- foster competition with nonstandard components,
tions and Standards (DODISS) (Reference c). Other and may require data tracking to permit configura-
useful information for the trade-off analyses may be tion management and to ensure that they meet all
found in References d and e. specifications.

The analysis normally involses the development, by Functional Interfaces:
respective suppliers, of cost-quantity curves for Standardization
selected parts in quantities needed to assemble the
unit. Sources are then asked to bid on a design that Design Primary
will accomplish all of the functions for those in- Test and Evaluation X

dividual parts. The unit cost for small numbers of Production X
a "universal part" is often higher, but the cost- Deployment X
quantity discounts for the total demand often make Personnel/Organization
the standard item more desirable as illustrated in Schedule X
Figure 5-10. Unit cost estimates can then be used in Business/Financial X
life-cycle-cost analyses. Other factors not sensitive Management Information X
to quantity must be added to or subtracted from the Facilities
%ariable-cost calculation as appropriate, e.g.,

Schedule is another area of primary interface. The
* R&D costs impact here can be either positive or negatixe. If a
* Costs of entering new items into Government mature standard or standard item is available, the

inventory schedule can be shortened accordingly. If the stand-
C Costs of training technicians to replace or repair ard is still in development, the program schedule may
new items have to be adjusted to accommodate coordination
l)ocumentation and testing of the new process or article.
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5.13.9 Time Line Time Line: Standardization

It has been said in the acquisition community "ith Milestones
tongue-in-cheek, thi: there are two times to standar-
diue: too early, and too late! In the conceptual stages 0 1 2 3
of a program. no one wants to constrain the design
of tile system %ith standards based on older tech- Decision a

nology. 'As the system develops, it is difficult to ac- Inlpieientation

commodate standards w ithin this unconstrained ar-
chitecture. Thus the timetable for standardization 5.13.10 Recent Experience
considerations is difficult to establish. The literature ahounds in experiences, good and bad.

The DoD's attempt to establish the F-Ill as a stan-
Th.e Program Manager s, ill first confront issues in dard for the Air Force and Navy \%as a particularl.
standardization in the directives that establish the bitter experience. Recent weapon system standardiza-
program. The program is normally expected to con- tion experience in international programs has dif-
form to broad architectural hardware and software fered; Roland (Europe to U.S.) has not been totally
standards (such as the NIIL-STD-1553 multiplex bus successful; the F-16 (U.S. to Europe) has been quite
interface and the Ada higher-order language) in the successful.
program direction, or show convincingly why such The airlines have been successful in maintaining a
standards do not make sense from the viewpoint of healthy level of competition among their avionics,
performance, cost, schedule, or risk. Sometimes, suppliers through the use of F3 standards since the
strong rationale for exemption provided by the Pro- 1950s. Savings exceeding 30 percent of acqui,,ition
gram Manager will be overrulcd by higher author- cost have been documented for this approach. Exen
ity in the interests of force-wide logistics considera- higher savings have been reported by the military in
tions or interoperabilitv. a few cases. The success of the airlines and the

military in applying form-fit-function standards to
Government technical experts preparing the avionics is summarized in Reference 1.
specification for procurement are knowledgeable Standardization has been most successful when ap-
about the manyv standards for ensuring successful plied to the subsystem level for technologies that are
operation in a military environment. For example, relatively mature. Thus the ARC-164 radio, the
standards such as MIL-E-5400 are evoked in the pro- ARN-li8 TACAN, and the Navy's Standard Elec-
curement to ensure operation in the temperature, tronic Module Program have good records of cost
altitude, and environmental regime for military air-
craft electronics. These standards miust often be savings and reliability improvements. Engines andcaflectfrnpcics Thesecstans mt Pon b engine components have achieved or are expected to
tailored for specific application. The Program achieve success in varying degrees, most recent ly in

Manager must take care that these standards are not the Army T-700 program, the Navy F-4d e m o rarn,

applied capriciously, since overdesign will increase athe Ar Foram, t-NI F04 program.

system cost unnecessarily (see References 2 and 5). and the Air Force/Navy F-l1 program.

Radar and electronic warfare programs have not

The final area %here standards are encountered are achieved much standardization success, primarily
the standards established by industry. These stan- because of the dynamism of the technologies. The
dards are by far the most successful, because they Air Force ALR-69 and Navy ALR-67 radar warn-
are voluntary and self-enforced. They are normally ing receivers are built by the same manufacturer at
established by industry associations or professional the same time for the same threat environment; yet
societies such as the Society of Automotive Engineers they are not interchangeable. However, the scr\ices
or the IEEE, and they are in widespread use. Ex- ha ,e been successful in achiesing multiple platlorm
amples of industry standards employed by the applications for these receivers within their respec-
military include the IEEE 488 computer bus, ANSI tive aircraft fleets. The F-16 fire control radar has
computer standards, and the SAE lubricants stan- found partial application (subsystem level) to the
dards. The use of such standards is often proposed Army DIVAD program.
by the contractor in the response to requirements 5.13.11 Research and Sources of Information
stipulated by the Government. The Government nor-
mally encourages the use of these standards, unless The Military Departments and DoD are inestigating
they do not meet interoperability or performance re- the application of standardization to achieve en-
quirements of the system concept. hanced competition, manufacturer sustainabilit v,

5-57



reliability, tnaintainabilitN/durabilitv improvements, 8. Stoney, W.-., "The Process of Standardization -
and lo\%er life-cycle cost. Publications include: An Overvic\," Diense Svstems ilanagentent

Review, Vol. 1, No. 3, 1977.
1. -: Standardization- Does It Work?" S. Baily,

ARINC Research Corporation, Annapolis,
Maryland, 1983.

2. Hershfield, C. and formcy, Jr., "Making Tailor- 5.13.12 Applicable Directives, Regulations, and
ing Work," Defense Sistens Management Review, Pamphlets
Vol. 2, No. 3, 1979.

3..ICS Pub. I., Department of Defense Dictionary
of Military and Associated Terms, The Joint a. An Overview of the Defense Standardization and
Chiefs of Staff, Washington, D.C., 1979. Specification Program, Publication SD-8, I May

4. Lidy. Li. Col. A.M., USA, "NATO 1983. Office of the Under Secretar\ of Dlense
Standardization -An Alternative Approach," for Research and Engineering, Washington, D.C.
Dejinse S stems Management Review, Vol. 1, No. b. DoD 4120.3M, Defense Standardization Manual,
3, 197,. U.S. Government Printing Office, Washington,

5. Matthe\s, Dr. W.E., "Toward More Effective Im- D.C.
plementation of Specification Tailoring," Defense c. DoD Index of Specifications and Standards
Sy stems ifmagement Review, Vol. 1, No. 7-8, (DODISS) (available in print and microfiche),
1978. Naval Publications and Forms Center,

6. Ragano, Brig. Gen. F.P., USA, "US Roland-A Philadelphia, Pennsylvania.
Giant Step Toward Weapgn Commonality," d. Standardization Directory, Publication SD-I.
Defense Svstens.tManagement Review, Vol. 1, No. Naval Publications and Forms Center,
3, 1977. Philadelphia, Pennsylvania.

7. Shea, Dr. J.E., "Background of Study on e. Status of Standardization Projects, Publication
Specifications and Standards," Defense Systems SD-4, Nasal Publications and Forms Center,
Management Review, Vol. 2, No. 3, 1979. Philadelphia, Pennsylvania.

5.14 TEST AND EVALUATION-RELIABILITY testing of hardware to improve the reliability of
GROWTH systems and equipment. Such development testing

emphasizes reliability growth by using an iterative
5.14.1 Definition test-redesign-retest process that identifies corrective

action to improve equipment design and manufac-
Testing provides information that reduces uncertainty turing processes. It is more design-focused than
about achiesing program objectives. There are dif- demonstration testing. Reliability-growth measure-
ferent types of testing that are appropriate for specific ment and tracking can provide the Program Manager
phases in weapon systems acquisition. Early pro- with insight into actual versus planned progress in
totype testing in Demonstration and Validation may achieving system reliability. It is one tool for assess-
be performed at the component, subsystem, or ing te,. hnical risk and the readiness of a program to
system level. During Full Scale Development, devel- trans.. )n from development to production.
opment testing, demonstration testing, and ,nitial
operational testing may be employed to varying 5.14.2 Problem Addressed
degrees. Acceptance testing is applied to production
articles during FSD and Production and Deploy- Many programs enter operational inventory with
ment. Operational testing and joint services testing hardware that cannot achieve readiness or availability
may be utilized during the Production and Deploy- objectives. It is very expensive to correct deficien-
ment phases. cies in the field and introduce improvements to ob-

tain the original operational reliability objectives. A
This section addresses only one type of testing: reliability-growth program during FSD can be bene-
Reliability Growth during FSD utilizing a Test, ficial in achieving higher reliability in components,
Analyze, and Fix (TAAF) approach. TAAF is a subsystems, or systems. TAAF testing is a possible
testing philosophy associated with developmental alternative that the Program Manager may wish to
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select in trying to achieve improved operational reliability-growth curves using standard reliability
reliability, models. A TAAI. program is designed to provide

substantiation that a certain reliability gro\th can
5.14.3 Alternative Forms be obtained. Ligure 5-11 is an example of planning

a TAAI reliability-improvement program. Estimates
Reliability growth (TAAF) must be planned from the are made for the slope and initial point from which
outset of a development program. Decisions must the reliability growth begins. The initial point may
be made concerning which specific subsystems or be estimated on the basis of previous testing of pro-
components are expected to present problems, such totype systems or previous experience 'itlh similar
that a reliability-gro\th program would be beneficial, systems. For example, a prototype may have been
and ho\ much of the program resources should be tested during the Demonstration and Validation
devoted to this activity. Resources of time, hardware, phase, or previous programs may have appropriate
personnel, and facilities must be devoted to the TAAY test and operational experience. The initial point also
program. A failure-reporting and corrective-action reflects the complexity and technology advance ex-
feedback system is a necessity. pected in the particular program. The slope is

estimated in a similar manner. The test hours required
5.14.4 Advantages and sets of hardware needed to achieve those test

hours for a planned test schedule are then estimated
TAAF is employed as early in the development and compared with what was desired in the program
process as practical. Achieving reliability gro%%th test plan.
through TAAF permits the deployed system to ob-
tain higher readiness/a'ailability rates while consuni- Figure 5-12 illustrates an actual experience. -I be ef-
ing fewer resources in support of that readiness. fective in a test-redesign-retest iteratise process,
TAAF can pro\ide better operational capabilities TAA. should be coupled \ith an etfecti\e closed-
\while reducing the logistics sutpport costs of spare loop failure reporting, analysis, and corrective-action
parts. system. In addition, a rigorous configuration

management control system is required io track
5.14.5 Disadvantages modifications of system elements during the testing
Reliability gro\vth requires resources - time, money, period.
people, and facilities - early in the ,.cvelopment pro-
gram to achieve the test results and to improve and 5.14.8 Functional Interfaces
mature the design before transition to full produc-
tion. It is necessary to decide early in the program
what TAAF testing \will be conducted for subsystems TAAF testing is implemented during Full Scale
or components and ho%% much time and money can Development. The primary functional interface is
be made ayailable for specific programs. TAAF with testing. Other functional interfaces include
testing can cost a significant amount, for instance, design, production, deploy'ient. personnel. ,organiza-
as much as 5 to 10 percent of the development tion, schedule, business and financial, management
program. inormation, and facilities. Thus the test program vill

have an impact on all functional strategies, an in-
5.14.6 Application Criteria dicat ion of the importance of careful consideration

early in the formulation of acquisition strategy.
Reliability-growIth testing should be conducted for
components or subsystems that are expected to pre-
sent problems on the basis of previous experience or Functional Interface.:
that are so technologically advanced that no previous Reliability Growth
data base exists. Electronic equipment and avionics
are particularly amenable to reliability-growth testing, Design X
but so are aircraft or missile mechanical subsystems Test and Evaluation Primary
such as landing gear, propulsion, and auxiliary power Production X
systems. Deployment X

Personnel/Organization X
6.14.7 Analysis and Development Schedule X

Business/Financial X
The analysis of reliability-growth testing using TAAF Management Information X
is based on the development and tracking of Facilities X
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5.14.9 Time Line the TAAF testing added $100 million to the RI'&+-
program but will save the program many times that

The need for TAAF testing should be recognized no amount through lower operational support c'., ts
later than the Demonstration and Validation phase, throughout its life cycle.
and decisions on which components or subsystems
will be subjected to TAAF testing should be made 5.14.11 Research and Sources of Information
prior to the request for proposal for Full Scale
Development. The TAAF testing funding is then in- I. Codier, Ernest 0., Reliabilityv Growth in Real lie,
corporated as part of the development program and General Electric Company, Utica, Nes York.
should be protected for that purpose. 2. Duane, J.T., Technical Inibrination Service Report

DG62MD300, General Electric C'ompan.. Eric,
Timeline: Reliability Growth Pennsylvania, February 1962.

3. Solving the Risk Equation in runsitioning.!iUom
Milestones Development to Production (Templates). Del nsc

Science Board, August 1983.
0 1 2 3

5.14.12 Applicable Directives, Regulations, and
Decision * Pamphlets
Implementation

a. DODD 4245.7, Transition from Development io
5.14.10 Recent Experience Production, January 1984.

b. DODD 5000.3, Test and Evaluation (ISI)RE), 26
A substantial reliability-growth TAAF testing effort December 1979.
was undertaken during the F-18 DT&E for selected c. MIL-HDBK-189, Reliabilitv Growth ,1inage-
avionics and mechanical systems. It is estimated that mient, 13 February 1981.

5.15 WARRANTIES/GUARANTEES estimate, and measure. It is not uncommon for field
reliability to be one-third or less of that exhibited

5.15.1 Definition and Concepts through a MIL-STD-781 demonstration test. A con-
tractor does not generally have an inherent motiva-

A warranty or guarantee is a commitment provided tion to spend any more effort on reliability than is
by a supplier to deliver a product that meets specified necessary to pass the MIL-STD-781 test. The typical
standards for a specified period of time. As far as DoD acquisition process does not provide the con-
is known, there is no clear-cut distinction between mercial marketplace environment that can assign a
the term "warranty" and the term "guarantee" as ap- valuable premium to producers of highly reliable
plied to military system acquisition. We shall use the equipment.
following definitions for discussion purposes:

With a properly structured "arranty or guarantee,
* Warranty-an obligation of the contractor under- the contractor is committed to meet operational re-

taken through a fixed-price contract to repair or quirements. For example, with a Reliability Improve-
replace equipment found to be defective during ment Warranty (RiW) the equipment is covered for
the period of warranty coverage, a long duration, typically three or more years with

" Guarantee-a commitment embodying contrac- a contractor commitment for depot-type repair. The
tual incentives/penalties for achieving specified price paid for the RIW should be related to a
field operational goals. specified or negotiated field reliability level. If the

actual reliability is lower than the target, more failures
5.15.2 Problem Addressed occur and the contractor will have to pay for addi-

tional repair out of his own resources. If the reliability
Incentives are the main thrust of warranties/ level is better than the target, the contractor keeps
guarantees, and reliability/maintainability are the some of the RIW money as additional profit. The
characteristics typically addressed. Reliability, in par- RIW concept can therefore provide very positive
ticular, is an elusive parameter-difficult to define, motivation to contractors to provide extra design,
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test, and production efforts to ensure that field In many acquisitions%, warrant y/guarantee is an op-
reliability is satisfactory. tion to be separately priced in a proposal for evalua-

tion by the Government. This section concentrates
In the Defense Appropriations Act of 1984 on three types of warrant ies/guarantees that have
(PL98-2l2), Congress included a section (Section received the greatest attention to date. Reliability Im-
794) that states in part "No funds . .. may be provement Warranty (RIW), MTBF Guaranitee
obligated or expended for the procurement of a (MTBFG), and Logistics Support Cost Commitment
weapon system unless the prime contractor or other (LSCC). The salient features are summarized in Table
contractors for such system provide the United States 5-12.
with written guarantees." The guarantees must
stipulate:

5.15.4 Advantages
" That the system and components conform to con-

tractual performance requirements. The advantages of warranties and guarantees are as
" That the system and components are free from follows:

defects that would cause failure to meet perfor-
mance requirements. e Direct and indirect motivation for designing and

* That, in the event of failure, the contractor will producing reliable and maintainable equipment
bear the cost of achieving required performance. 0 Reduced life-cycle costs if R&M motivation is

successful
This Act, if interpreted and implemented in its & Transfer of part of R&M risk to the contractor
broadest sense, would make warranties and 9 Reduced initial requirements for support equip-
guarantees a standard, not special, feature of most ment, training, and data (warranty)
fixed-price production contracts. In past practices, e Significant portion of support costs known at
the use of a long-term warrant y/guarantee in a outset (warranty)
Government contract had to be justified on a cost- * Reduced initial logistics problems if contractor
effectiveness basis. The new Act now requires repair is at "black box" level
justification on a cost-effectiveness basis for not us- * Long-term, stabilized work flow for contractor
ing a warrant y/gu arantee. DoD is developing and increased chances for follow-on (warranty)
guidance for implementing this part of the Ap- e Control of operational rather than test parameters
propriations Act. Continued interest and concern in (guarantee)
this area is expected. The latest guidance should be * Trade-off potential for guarantee of higher-level
reviewed, parameters (e.g., logistics support costs)

5.15.3 Alternative Forms
5.15.5 Disadvantages

Warranty and guarantee are distinguished by the
repair/replace commitment of the warranty versus Disadvantages associated with warrant y/guarantee
the incentive/penalty provisions of the guarantee. In are as follows:
some contracts the two approaches have been used
together; i.e., the contractor warrants that the equip- * Pricing risks can be large.
ment will perform as specified for X years. If it fails, a Tailored provisions are required, increasing the
the contractor will repair or replace it at no addi- complexity of the procurement process.
tional cost to the Government. The contractor also * "Up-front" costs are increased to cover contrac-
guarantees that the equipment will have a field tor risks and commitment.
MTBF of H- hours. If the measured MTBF is less a Sparing is at the black-box level rather than the
than H, the actions necessary to correct the problem module level (warranty).
will be performed. Until the MTBF requirement is 9 There are large step increases in military
met, the contractor may provide consignment maintenance responsibility at warranty
(loaner) spares to compensate for the reduced termination.
readiness caused by the low MTBF or provide other @ The potential for legal disputes is increased.
compensation. If the MTBF is higher than H, a * Accurate field measurements are required, together
monetary incentive may be provided, with valid models and representative sampling

situations (guarantee).
Generally, the use of warranties/guarantees is ap- 9 Large dollar expenditures could depend on a
plicable only for fixed-price contracts (FAR 46.705). relatively small sample (guarantee).
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TABLE 5-12

FEATURES OF ALTERNATIVE WARRANTY/GUARANTEE PLANS

Features RIW MTBF Guarantee LSC

Objective and Secure reliability Achieve stated Achieve stated
Maintainability improvement/reduce reliability re- logistics cost

support costs. quirements/reduce goal.
support costs.

Method Contractor repairs Guaranteed field Normal military
or replaces all MTBF stipulated. maintenance; oper-
applicable items Contractor pro- ational test using
that fail during vides consignment a specific model
coverage period; spare units to performed to
implements no-cost maintain logistics assess LSC; pen-
ECPs to improve pipeline if guar- alty or corrective
reliability/main- antee is not met. action required if
tainability. Spares kept by goals are not

Government if MTBF achieved.
does not improve.

Pricing Fixed price. Fixed price. Fixed price or
limited cost shar-
ing for correction
of deficiencies.

Incentive Contractor profits Severe penalty for Award fee if goal
if costs are lower low MTBF. Can in- is bettered; pen-
than expected clude a positive alties for poor
because of incentive if MTBF cost performance.
improved R&M. exceeds guarantee

value.

5.15.6 Application Criteria * Minor. Failure to meet these criteria is generally
not considered serious, but it may require special

Table 5-13 presents a set of criteria developed for consideration in structuring the warrants.
evaluating warranty/guarantee (Reference 2). The guarantee contract or administratise procedures.
criteria are grouped in three areas: procurement fac-
tors, system or equipment characteristics, and opera- 5.15.7 Analysis and Development
tional factors. While the areas are of equal impor-
tance, some of the criteria are more important than As in any form of incentive contracts, the key
others. Three classes of importance have been elements in determining the suitability and structurc
established. The criteria shown in Table 5-13 are rated of a warranty/guarantee are risk/uncertainty, con-
according to these classifications: trol, and motivation. The primary analysis methods

used in the past are evaluations ot application criteria
" Major. Failure to meet the stated criterion could and life-cycle cost.

be grounds for not using warranty/guarantee.
" Secondary. Failure to meet the stated criterion will In Fable 5-13, the application criteria suggested lor

generally not be a sufficient basis for rejecting war- RIW, RIWiMTBF, and LSCC were presented. Us-
ranty/guarantee, but a combination of such events ing the criteria in a check list manner, one can deter-
could be. mine if so many critical factors do not meet the
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TABLE 5-13

WARRANTY/GUARANTEE APPLICATION CRITERIA

Importance Rating*
Criteria

RIW RIW/MTBF LSC

Procurement

The procurement is to be on a fixed-price basis. I 1
Multiyear funding for warranty services is available. I I N/A
The procurement is competitive. 2 2 2
Potential contractors have proven capability, experience, and cooperative 2 2 2
attitude in providing warranty-type services or LSC commitment.

The procurement quantity is large enough to make warranty economically 2 2 N/A
attractive.

Analysis of warranty price versus organic repair costs is possible. 2 2 N/A
An escalation clause is included in the contract that is applicable to 3 3 3

warranty or LSC costs.
The equipment will be in production over a substantial portion of the 3 1 2
warranty period.

Equipment

Equipment maturity is at an appropriate level. 1 1 2
Control of unauthorized maintenance can be exercised. 1 1 2
Unit is field-testable. 1 1 N/A
Unit can be properly marked or labeled to signify existence of warranty I I N/A

coverage.
Unit is amenable to R&M improvement and changes. 1 1 3
Unit is reasonably self-contained. 2 2 3
Unit can be readily transported to the contractor's facilities. 2 2 NiA
Unit has high level of ruggedization. 2 2 N/A
Unit maintenance is highly complex. 3 3 N/A
An elapsed-time indicator can be installed on the equipment. 3 1 1

Operation

Use environment is known or predictable. I I
Equipment operational reliability and maintainability are predictable. 1 1 1
Equipment wartime or peacetime mission criticality is not of the highest 1 1 N/A

level.
Equinment has a high operational utilization rate. 2 2 3
Warranty administration can be efficiently accomplished. 2 2 N/A
Duplication of an existing or planned Government repair facility is not costly. 2 2 N/A
Unit reliability and usage levels are amenable to warranty maintenance. 2 2 N/A
Operating time is known or predictable. 2 2 3
operational failure and usage information can be supplied to the contractor. 2 1 3
Back-up warranty repair facilities are available. 3 3 N A
Provision has been made for computing the equipment's MTBF. N/A I I

1 = Major; 2 = Secondary; 3 = Minor: N/A = Not Applicable.

criteria that use of the option is precluded. Making In many cases the acquisition strategy can reduce
such determinations for some factors could involve these risks to a manageable level. As a simple exam-
considerable study, e.g., evaluating the predictabil- pie, for a long-term warranty the contractor may te
ity of operational R&M. concerned with the potential effects of inflation on

pricing. By including an escalation clause in the con-
Warranties/guarantees provide a means for sharing tract for warranty materials and services, the con-
risks with respect to field performance, particularly tractor can reduce risks considerably.
in the R&M and support areas. To properly develop
an effective warranty/guarantee strategy, it is The life-cycle-cost parameter provides a convenient
necessary to identify and understand the risks. Table overall measure for evaluating warranty, guarantee
5-14 lists generic risks associated with implementing potential and developing terms and conditions. lihe
warranties or guarantees. basic approach is to perform life-cycle-cost anal\,
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TABLE 5-14

WARRANTY/GUARANTEE RISKS

Factor Risk

Characteristic Addressed The "wrong* characteristic may be selected,
Under Warranty thereby focusing effort incorrectly.

Price It is difficult to estimate expected field
performance, which is basic iteasure for
realistic pricing.

Operational Factors Field stresses may be difficult to esti-
mate, because of many unforeseen
circumstances.

Self-Sufficiency Contractor repair can reduce military
self-sufficiency for wartime-critical
items.

Equipment Design Contractor may design equipment more
suitable to maintenance posture than to
the military maintenance environment.

Transition Transition from contractor maintenance to
military maintenance can introduce serious
administrative and logistics problems.

Administrative Procurement and logistics procedures may
Complexity have to be developed to effectively

implement the warranty/guarantee.

with and without the warranty/guarantee provision. 4. l)e\elop preliminar. clause, or draft pro\ iion'.
By varying such critical parameters as guaranteed and provide "trial balloons" to potential contrac-
MTBF and coverage period, the analyst is provided tors to obtain industry comments.
with trade-off data to help in the decision process. 5. Issue an i-SD RFP %\ith "expecled" \\a;ran.l\
Reference I provides detailed models for such guaranice provisions for Ihe prodtuct ion collracl.
analyses. 6. [inalize warranty/guarantee terms and conditions

for the production RFF.
The following sequence of steps is suggested for 7. Develop a \warranty/guarantce selction srateg\
developing and implementing a warranty/guarantee and decision model.
strategy: 8. Issue an RFP with warrantyguaranee option.

Within the major options of Ri\V, NiTBI. etlaiantee.
I. Perform studies to identify characteristics to con- and logistics support cost commilment, there arC

sider for warranty/guarantee and identify can-

didate approaches. - many suboptions. For example, in one major pro-

2. Develop criteria and models and collect applicable gram (the Air Force [-16), prices for the RI\V, MIr.

data to perform evaluations, guarantee, and logistics support cost commitments
were obtained at the start of [till Scale )evelopnient,

3. In conjunction with technical, user, logistics, and when competition lor the FSD and lollo\\-on pro-
contractual personnel, develop candidate ap- duction contracts still existed.
proaches and assess the feasibility of candidate
approaches, including consideration of warranty Specific, concerning %\arrant v/mtaralntce de\clop-
implementation and administration. ment are sumari/ed in lahlc 5-15.
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TABLE 5-15

DO'S AND DON'TS FOR WARRANTY/GUARANTEE DEVELOPMENT

Do's

Make the coverage time and population large enough to motivate
the contractor to make the up-front investment.

Involve the contractor, user, support agency, and DCAS and
other affected functional elements in the planning process.

Consider life-cycle cost as one metric for evaluating warranty/
guarantee alternatives.

Simplify time-measurement, termination, and price adjustment to
the maximum extent possible.

Check/double-check to ensure that concepts, terms, and
conditions are clear and fully understood.

Structure terms and conditions to be consistent with operations
and support procedures.

Develop adequate back-up approaches if the warranty/guarantee

cannot be negotiated or implemented.

Don' ts

Do not commit the contractor to guarantee elements beyond the
contractor's reasonable control.

Do not dilute the fixed-price essence of a warranty/guarantee
to essentially a time-and-materials contract.

5.15.8 Functional Interfaces 5.15.9 Time Line

All functional areas can interface with the develop-
ment and implementation of warranty/guarantee ap- Since warranty/guarantee is an incentive form, max-
proaches. Although warranty/guarantee becomes imum benefits are more likely to be attained when
part of the contractual instrument, the focus is contractors are notified as early as possible of the
primarily on design, and that is why an early start intent to use warranty/guarantee provisions. In this
on developing approaches and "publicizing" them is way, appropriate design and production decisions can
important. be made to take advantage of the positive potential

Functional Interfaces: offered by the commitment.

Warranties/Guarantees

Design Primary Time Line: Warranties/Guarantees
Test and Evaluation X
Production X
Deployment X Milestones
Personnel/Organization X
Schedule X 0 1 2 3
Business/Financial X
Management Information X Decision •
Facilities X Implementation
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5.15.10 Recent Experience ratio of about 0.3 was computed when field results
were compared with reliability demonstration test

A number of military programs have now ac- results. Although the data are not entirely com-
cumulated experience with warranty/guarantee pro- parable, it appears that experience in the use of war-
grams to indicate that such incentives can provide ranty for the equipments shown in Table 5-16 has
means for meeting objectives when they are prop- been very favorable.
erly applied. Table 5-16 summarizes 13 RIW and
RIW/MTBFG programs. Field MTBF values are We will review the warranty/guarantee acquisition
shown, together with either expected or guaranteed strategy of the Air Force's ARN-! 18 TACAN, since
values. The last column shows the ratio of field values it involved all three approaches considered in this sec-
to expected values-a ratio greater than I being tion. The acquisition program started with a feasibil-
desired. For 12 of the 13 programs, that was the case. ity study by two contractors to determine if a solid-
The average ratio (based on geometric average) is state TACAN with a 1000-hour MTBF could be pro-
about 1.5. From data on comparable nonwarranted duced at a cost of $10,000 in lots of 500. The cost
equipment for a slightly earlier period, an average figure was about one-half of current TACANs and

TABLE 5-16

RIW EXPERIENCE: EXPECTED VS. FIELD MTBF

MTBF (Hours) Ratio
Contract (Field/

Equipment Service Date Field Expected Expected)

Gyro Navy 1967 531 520 1.02

Gyro Air Force 1969 1,000 1,300 0.77

Pump Navy 1973 1,100 600 1.82

VOR/ILS Army 1974 800* 700** 1.14

Pump Air Force 1975 8,500 5,000 1.69

TACAN Air Force 1975 1,482 800** 1.85

Klystron Air Force 1975 3,780 1,000 3.85

INS Air Force 1975 1,261 1,090** 1.16

AHRS Air Force 1975 2,943 1,285** 2.27

Omega Air Force 1967 769 700** 1.10

Transmitter Air Force 1977 310 238** 1.47

HUD Air Force 1977 826 325** 2.56

LDNS Army 1977 600 500** 1.20

Geometric Average 1.53

*Estimated.

**Guaranteed.
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the NITBF was about an order-of-magnitude im- a major application of RIW/MTBFG was desired!
provement. Both contractors concluded that the ob- A four-year warranty starting one year after initial
jectives were feasible. delivery was selected. The MTBF guarantee was in-

voked, with a required MTBF value starting at 500
A competitive Full Scale Development phase was hours and "growing" to 800 hours in the last year
planned. The RFP included the $10,000 unit produc- of coverage.
tion price and 1000-hour MTBF as design goals. Two
alternative approaches for reliability improvement Experience during the warranty period was very
and logistics support cost control were identified for favorable, with excellent cooperation between the
the follow-on production contract. One was a contractor and the Air Force in resolving problem
logistics support cost commitment in which the con- issues. The measured field MTBF during the final
tractors would "bid" parameters much as MTBF, measurement period was approximately 1500 hours,
NITTR. training costs, and spare parts cost. These well above the requirement.
parameters would be inserted into a model to obtain
an estimate of 10-year costs-leading to the target 5.15.11 Research and Sources of Information
life-cycle costs. The same parameters would then be 1. Balaban, H. and B. Retterer, The Use of Warran-
measured on sample equipment in the field, and a ties for Defense Avionics Procurement, ARINC
measured life-cycle-cost value would be computed Research Corporation, June 1973.
by use of the same model. A bonus/penalty formula 2. Guidelines for Application of 13rranties to Air
\\ould then be applied to the difference between the Force Electronic Systems, ARINC Research
target value and the measured value. Publication 1500-01-1-1451, prepared for Rome

Air Development Center, RADC Report (TR
The second approach in the development RFP was 76-32), Griffiss AFB, December 1975.
fr the production contractor to provide a long-term 3. Product Performance Agreement Guide,
xarranty for contractor repair of all covered failures. AFLC/AFSC, July 1980.
As the development phase progressed, the Air Force 4. Rypka, E. and G. Kujawski, "Repair/ Reliability
decided to add an MTBF guarantee provision to the Programs Can Work," 1983 Annual Reliability
R I W. and Maintainabilitv Symposium, pp. 221-224.

5. Vertrees, J., "Engine Product Performance
LT select between the two incentive approaches, Agreements and the Future," Proceedings of the
I.S('C" and RIW/MTBF, the production RFP called 1983 Federal Acquisition Research Symnposium,

for both contractors to price both alternatives. A life- pp. 430-434.

cycle-cost model was used to estimate total owner-

ship costs under each concept to provide one basis 5.15.12 Applicable Regulation
for choice. The contractors would then be asked to
bid a -Best and Final Offer" for the selected a. FAR 46.705. Federal Acquisition Regulation, 1
warranty/guarantee approach. April 1984.

Following through on this strategy, the Air Force *At about the same time, the LSCC approach was
chose the RIW/MTBFG option, since it had a slightly being tried with the procurement of the ARC-164
lower (about 6 percent) estimated ownership cost and radio.
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APPENDIX A

LIST OF ACRONYMS AND ABBREVIATIONS

AFR Air Force Regulation DRB Defense Resources Board
AFSARC Air Force Systems Acquisition DSARC Defense Systems Acquisition

Review Council Review Council
AIP Acquisition Improvement Program DSB Defense Science Board
AR Army Regulation DSMC Defense Systems Management
ASARC Army Systems Acquisition Review College

Council DTC Design-to-Cost
ASD Assistant Secretary of Defense DTUPC Design-to-Unit Production Cost

BES Budget Estimate Submission ECP Engineering Change Proposal
EPA Extended Planning Annex

C3 1 Communications, Command,
Control, and Intelligence FAR Federal Acquisition Regulation

CAIG Cost Analysis Improvement FCA Functional Configuration Audit
Group FFP Firm Fixed Price

CBO Congressional Budget Office FPIF Fixed Price Incentive Fee
CDR Critical Design Review FQR Formal Qualification Rcvie\k
CFE Contractor Furnished Equipment FRACAS Failure Reporting and Correcti\e
CID Commercial Item Description Action System
CPAF Cost Plus Award Fee FSD Full Scale Development
CPFF Cost Plus Fixed Fee FYDP Five-Year Defense Program
CPIF Cost Plus Incentive Fee
CPM Critical Path Method GAO General Accounting Office
C/SCSC Cost/Schedule Control System GFE Government Furnished Equipment

Criteria GOCO Government -Owned

DAE Defense Acquisition Executive Contractor-Operated

DAIP DoD Acquisition Improvement HAC House Appropriations Committee
Program HASC House Armed Services Committee

DAR Defense Acquisition Regulation HBC House Budget Committee
DCP Decision Coordinating Paper

(originally entitled Development
Concept Paper) ICA Independent Cost Analysis

DID Data Item Description IPS Integrated Program Summary
DNSARC Department of the Navy Systems ILSP Integrated Logistics Support Plan

Acquisition Review Council IOC Initial Operational Capability
DoD Department of Defense
DODD Department of Defense Directive JCS Joint Chiefs of Staff
DODI Department of Defense JMSNS Justification for Major System

Instruction New Start
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LCC Life-Cycle Cost RDT&E Research, Development, Test, and
LRIP Low Rate Initial Production Evaluation

RFP Request for Proposal
M&RA Manpower and Reserve Affairs RIE Range of Incentive Effectiveness
MIS Management Information System RIW Reliability Improvement Warranty
MRA&L Manpower, Reserve Affairs, and RSI Rationalization, Standardization,

Logistics and Interoperability
MTBF Mean Time Between Failure SAR Selected Acquisition Report
MYP Multiyear Procurement SAC Senate Appropriations Committee

SASC Senate Armed Services Committee
NATO North Atlantic Treaty SBC Senate Budget Committee

Organization SCP System Concept Paper
SDDM Secretary of Defense Decision

OFPP Office of Federal Procurement Memorandum
Policy SecDef Secretary of Defense

0MB Office of Management and SEMP Systems Engineering Management
Budget Plan

OSD Office of the Secretary of Defense SSP System Support Package

P31 Pre-Planned Product Improvement T&E Test and Evaluation
PDM Program Decision Memorandum TAAF Test, Analyze, and Fix
PDR Preliminary Design Review TEMP Test and Evaluation Master Plan
PEP Producibility Engineering and TOA Total Obligational Authority

Planning TRACE Total Risk Assessing Cost
PERT Program Evaluation and Review Estimate

Technique USDP Under Secretary of Defense,
PI Product Improvement Policy
PM Program Manager USDRE Under Secretary of Defense for
PMO Program Management Office Research and Engineering
POM Program Objectives Memorandum
PPBS Planning, Programming, and VERT Venture Evaluation and Review

Budgeting System Technique

PPI Planned Product Improvement WBS Work Breakdown Structure
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