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ABSTRACT

This research analyzes the F/A-18 airplane acquisition pro-

gram with respect to cost growth. It is noted that the devel-

opment estimate of total program cost addressed the acquisition

of only 800 airplanes, but that a decision was iAade in 1978 to

increase the inventory objective to 1366 airplanes. Addition-

ally, the estimates of inflation (escalation) issued by the

Office of the Secretary of Defense are observed to be lower

than the inflation actually experienced by the F/A-1 contrac-

tors. It is concluded that, as of December 1980, the program

cost growth was only 10 percent when adjustments are made for

both the quantity change and for actual inflation. It i3

further concluded that the program mansgers had little control

over cost gr.owth. Continued inflation and possible failure

to realize the expected cost-quantity relationships are iden-

tified as likely areas of significant future cost growth.
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1. INTRODUCTION

The primary objective of this research is to realistically

determine the magnitude of the F/A-18 program cost growth, and

to identify the major factors which have contributed to this

cost growth. After the primary factors are identified, an

evaluation will be made to determine which cost growth factors

are controllable and which factors are uncontrollable by the

program manager. Finally, an attempt will be made to identify

possible areas of future c'st growth.

( A subsidiary oojective is to crystallize and summarize

much of the literature pertinent to weapon systems cost and

thereby to providt -rogram managers with a manageable source

of refereaice material.

A. DEFINITION OF KEY TERMS

Definitions of the following key terms are taken from

The Navy RDT&E Management Guide: [1: C-l]

Development Estimate - The estimates of operational/technical

characteristics, schedule and program acquisition cost for both

development and procurement when approval is given for the

program to move into full-scale development.

Current Estimate - The latest forecast of operational/

technical, schedule and program acquisition cost.

Cost Growth - The current estimate of program acquisition

cost minus the development estimate of program acquisition cost.

12



B. BACKGROUND

The F/A-18 "HORNET" strike fighter is a single seat, twin

engine, jet airplane that is designed to operate both from

ashore and from aircraft carriers. This single airplane is

to be produced as a replacement for the aging F-4 fighter,

and the A-7 and A-4 light attack airplanes. Initial Opera-

tional Capability (IOC) is scheduled for 1983. [2: 3]

The genesis of the F/A-18 was in the U.S. Ai.r Force (USAF)

lightweight fighter competition between the General Dynamics

Corporation YF-16" arid the Northrup Corporation YF-l7. This

competition was decided by a competitive flyoff betwoen proto-

type airplanes and was won by the General Dynamics Corporation,

single engine YF-i6 in January of 1975. [3: 21]

The Department of Defense desire that there be a maximum

of commonality between U.S. Navy and U.S.A.F. aircraft assets

drove the Navy to strongly consider also selecting the YF-16.

However, the YF-16 was rejected primarily for three reasons:

I. The Navy believed that the relative capabilities of the

two airplanes were not demonstrated during the flyoff. (Northrup

had conceded a :'rrformance advantage because the YF-17 design

objectives related to maximum sustained maneuvering and

iThe F/A-18 was originally proposed to be produced as
separate fighter and attack models with high but not total
commonality. Later in the program development both missions
were incorporated into a single airframe/system.

2Aircraft identification symbols: Y - prototype, A =
attack mission, and F - fighter mission.

13
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acceleration were not realized until late in the competition.);

2. The YF-1 was not considered carrier adaptable because of

an angle-of-attack limitat,.on required for deck clearance in

the landing configuration, and; 3. The Navy strongly desired

the added safety provided by a twin engine airplane. [3: 21]

Northrup, who had no recent experience in producing carrier

airplanes for the Navy, teamed with McDonnellDouglas Corpora-

tion (contractor for the F-4 airplane) and proposed a design

for a carrier-adapted YF-17. This design was selected by the

Navy in May of i97S and the airplane was redesignated the F-18.

McDonnellDouglas then became the prime contractor. [3: 21)

C. METHODOLOGY

This research was conducted in three forms: archival

research, opinion research and analytic research.

The archival research centered around the F/A-18 program

Selected Acquisition Reports. The Selected Acquisition Reports

provide a standard, comprehensive summary status repcrt which

reflects the program manager's current best estimate of cost

goals and compares these estimates with baseline parameters.

Congressional records, Office of the Secretary of Defense

studies and professional periodicals were also employed during

the archival research. Additionally, an extensive search of

literature relating to the program management environment,

to weapon system cost management methods, concepts, and tech-

nique, and to inflation and measurements of inflation was

conducted.

14



Opinion research was conducted via interviews with present

and recently retired officials from the Naval Air Systems

Command, Office of the Secretary of Defense, Naval Material

Command, and from the Aerospace Industry. In total, over

forty-five interviews were conducted in Washington, D.C. and

St. Louis, Missouri. This opinion research focused on the

managerial, technical, and political background needed to

properly interpret the archival information.

Analytic methods were used to investigate the effects of

assumptions regarding cost-quantity relationship on program

cost.

D. LIMITATIONS

The limited available research time (approximately six

months) required that F/A-lB cost growth be analyzed in the

broad aggregate. Therefore, no attempt was made to identify

specific causal factors of program cost growth. An analysis

of program cost down to individual subcontractors and govern-

ment field activities levels would no doubt be enlightening,

but there the database grows geometrically, and becomes unman-

ageable by a single researcher.

Time limitations aiso precluded shoulder-to-shoulder com-

parisons of FIA-18 program cost growth history with that of

other tactical airplane acquisition programs.

A limitation was placed on the timeliness of archival

data utilized in this research. The latest archival data used



was as of December 1980. This information cut-off was estab-

lished because this was the latest data available which was

required to be in agreement with the President's annual budget

submission. The requirement for agreement between the Selected

Acquisition Report data and the budget submission provided

higher confidence in these data. No such "as cf" restriction

was placed on the information collected during opinion research.

In an attempt to create an informal environment in which

Interviewees could freely discuss weapons systems cost growth,

all interviewees were assured that -they would only be identi-

fied by the position they held or had held.

E. ORDER OF PRESENTATION

This thesis is orLanized so that Chapter Two provides the

reader with the background needed to understand the analysis

presented in Chapter Three. Re~ders who are thoroughly familia~r

with weapons system program management and measurements of

inflation may omit Chapter Two without loss. However, this

chapter provides a compilation of the multi-disciplinary

material relating to weapons system acquisition management in

general and system cost growth in particular. Chapter Three

analyzes the history of the F/A.-18 program co'st from the formu-

lation of the development estimate through the current estimate

of December 1980. The magnitude and co-itrollability of program

cost growth is evaluated, areas of cost growth are identified,

and possible areas of future cost growth are discussed. Chapter

16



Four presents general and specific conclusions relating to

the analysis of F/A-18 program cost growth.

17



II. REVIEW OF EXISTING LITERATURE RELATING
TO WEAPONS SYSTEM ACQUISITION

The purpose of this chapter is to survey the literature

pertinent to the research described in Chapter One. Sources

of bibliographic information included library card catalogues,

the Business Periodical Index, and a number of electronic data-

bases serviced and/or maintained by private industry and by

the Department of Defense. The non-gcvernment databases searched

included DIALOG (Lockheed Corporation), ORBIT (SDC Corporation)

INFOBANK (New York Times), and BRS (Bibliographic Retrieval

Services). The Department of Defense data bank, which yielded

the greatest information, was DLSIE or the Defense Logistics

Studies Information Exchange. Keywords identified for the

database searcher were: cost growth, price analysis, material

acquisition, cost information reports, cost tracking, inflation,

index numbers, aerospace industries, and cost estimating.

The goals of this chapter are twofold. First, the material

that follows is designed to assist the reader in the interpre-

tation of the F-l8 program cost growth analysis presented in

Chapter Three. Concepts and definitions presented here are

designed to provide a departure point and a focus for that

analysis. Secondly, it must be recognized that the literature

addressing weapon systems cost growth is multi-disciplinary

and often impresses readers as similar to the fabied blind

1i



nten describing an elephant. An attempt has been made to crys-

tallize and summarize much of the pertinent literature and

thereby to provide program managers with a manageable source

of reference material that will itself contribute to broaden-

'in of the body of knowledge.

This chapter is divided into three major divisions. rhe

first, Program tManagement, and the Acquisition Environment,

addresses the program management concept and then addresses

the Department of Defense acquisition and budgeting processes.

The major weapon system summary status report is also addressed

in this bection. The next section, Methods, Concepts, and

Techniques, looks at establishment of a datum from which cost

growth is measured, system changes, production learning and

contract types. The last section, Inflation and Measurement

of Inflation, briefly touches upon some inflation theories

and then addresses the application o~f index numbers by track-

ing the cost of a hypothetical airplane (the X-99) program

during an inflationary period. Finally, some caution is urged

in application of purely aerospace price indexes.

A. PROGRAM MANAGEMENT AND THE ACQUISITION ENVIRONMENT

This section defines, depicts and discusses the program

management concept. Then, the acquisition environment is

.iscussed in terms of the major weapon system recommending

body (the Defense Systems Acquisition Review Council) and

the funding process (the planning, programming, and budgeting

19



system.) Lastly, the selected acquisition report system is

defined and distrissed. The F/A-18 Selected Acquisition Reports

are the main source of cost data which will be analyzed in

Chapter Three.

1. Program Management

Program management is the central organizational nech-

anism for integrating the Department of Defense research,

development, test, and evaluation efforts required for systems

acquisition. The central tenet of program management is or-

ganization by output or purpose £1: 1-7). The trogram manager

is appointed to be the advocate of that purpose ,ind is held

accountable for program success [4: 87].

a. Matrix Organization

Usinj Figure 1, observations and analysis made

by Hellriegel and Slocum of a project management (matrix)

organization in a commercial industrial situatioii can be applied

to Naval Air Systems Command program management [5: 59-68].

_ NCOMNDER

PROCRAN CONTRACTS RISEARO4 LOCISTICS ENCANEE5IC NNMAWR EVALLA IOo11[EJ L'f ]

Figure 1. Abbreviated Naval Air Systems Command Organization
20



Functional managers (Engineering, Test and Evalu-

ation, etc.) are responsible to the Commander, Naval Air

Systems Command for their activities. The program manager is

chartered by, and reports to, the same top manager and has

personnel from the functional divisions (and from field activ-

ities) assigned to him as required on a temporary basis.

Clearly, there are dual authority relationships associated

with each of thebe "temporary" program team members, Hellriegel

and Slocum state:

The project manager's authority flows horizontally across
the superior-subordinate relationships existing within the
functional activities of an orgfinization. Throughout the
life span of a given project, pe~rsonnel at various levels
and with varying skills must con'tribute their efforts to
allow for the sequential development of the project-.His
(the project manager's) authority is de facto and stems
from his charge from top management to get the project done
within time and cost constraints. In practice, the project
manager must rely heavily upon his peers through negotia-
tions, knowledge and resolutions of conflict. These reia-
tionships replace the lack of formal authority over all
the resources needed to complete the project.

A model published by Hicks can be adapted to cast some
further light on the responsibilities of a program manager.
[6: 21-22)3

The vector of energies expended by functional

elements of an organization without the focus provided by a

program manager is depicted in Figure 2a.

These energies are directed toward accomplishment

of individual institutionalized functional goals and respon-

sibilities. The formation of a program office and chartering

of a single individual as program manager serves to redirect

the more "random" energies of the various functional elements

21
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2 POTENTIAL NET MOVEMENT OF MENCY AS A WHOLE

4

8T

WITHOUT WITH
PROJECT MANAGEMNT PROJECT MNAGEMENT

Figure 2. Vector of Organizational Energies

toward the program goal. (Note that some functional elements

"line up" in support of the program goals bettev' than others.)

Archibald has noted that functional management can be seen

as "divisive" management since the organization is divided

along functional lines, while program management, like general

management, is "integrative" in nature. [7: 3S]

b. Forces Behind Program Management

John Kenneth Galbraith describes six "imperatives

of technology" which he believes are at work pushing organi-

zations toward the proje.t management approach: Es: 25-28]



1. The time span between initiation and completion of a
project is increasing.

2. The capital commitment to a program prior to actual
use of the end product is increasing.

3. With increasing technology, the commitment of time and

monev tend to be made more inflexibly.

4. Technology requires more and more specialized manpower.

S. The inevitable counterpart of specialization is organization.

6. More effective planning and control are required because
of all ot the above.

Certainly these technological imperatives are

operative within the defense establishment.

2. Defense Systems Acquisition Review Council

When David Packard1 took over as Deputy Secretary of

Defense in 1969, he was given primary responsibility for De-

fense Acquisition Policy. He quickly undertook a number of

policy initiatives designed to improve the existing acquisi-

tion environment. First, among these was to "provide for

systematic program reviews at important decision milestones

by a group of senior officials in the Office of the Secretary

of Defense." (9: 1]

This program review process was codified in Department

of Defense Directive 3000.1 of 1975 and was known as the

Defense Systems Acquisition Review Council (DSARC). 2 [9: 23

iMr. Packard served as Deputy Secretary of Defense from

1969 to 1971.

-Changes to the DSARC are currently being discussed by
the Reagan Administration. A 30 Aoril, 1981, memoranOum from

23



The DSARC serves 3s an advisory body whose principal members

include: [10: 3-4]

o The Defense A-quisition Executix.

o Under Secretary of Defense for Policy

o Under Secretary of Defense for Research and
Engineering

o Assistant Secretary of Defense (Comptroller)

o Assistant Secretary of Defense (Manpower, Reserve
Affairs, and Logistics)

o Assistant Secretary of Defense (Program Analysis
and Evaluation)

o Chairman, Joint Chiefs of Staff

( These council members, assisted by other defense and

service personnel, render "decisions" (really recommendations)

at major program Milestones I, II, ana III. These milestones

are depicted in Figure 3 [11: 1-8).

The acqui-siIon process emerges from fleet operational

experience, technological advances and intelligence assessment

of the threat. All of these are integrated through ongoing

mission area analysis. If a need of sufficient importance

and priority is identified, a mission element need statement

(MENS) will be written by the service and submitted to the

Secretary of Defense. C12: 51

Emphasis on the "front end" or problem definition

(mission need) is required. As may be seen in Figure 4, the

Deputy Secretary of Defense Frank C. Carlucci, discussing these
changes is provided in Appendix A.

24
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Navy Program Manager's Guide maiatains that approximately 10%

of a system's life cycle cost is predetermined by the concept

chosen to meet the mission need." [li: 1-6]

If the MENS is approved (Milestone 0), the Secretary

of Defense directs the service to iritiate Phase 0 and there-

in, "systematically and progressively explore and develop

alternative system concepts to satisfy the approved need."

[l: 2-25, 11: 1-9) (There is no DSARC meeting/decision at

Milestone 0.)

At Milestone 1, after the service has completed the

competitive exploration of alternative system concepts to

the point where the selected alternatives warrant system

demonstration, the Service Secretary requests approval to

proceed with demonstration and validation [l: 2-22). This

request is reviewed and a recommendation is made by DSARC

(Milestone 1) prior to the Secretary of Defense's decision.

If the Secretary approves, models are fabricated to demonbtrate

and validate the critical technical and operational features

of the selected coucepts (Phase 1). [11: 1-10]

If Phase I is successfully completed, the service

re jests permission to initiate full scale development. Again,

the DSARC meets to make a recommendation to the Secretary of

3 No research or statistical evidence was offered in the
Nairy Program Manager's Guide to support 70% or the other per-
centages shown or. this figure. One of the editors of that
publication maintains that the percentages represent "expert
opinion."

26



Defense (Milestone II). If he gives his blessing, the program

enters Phase II where the goal is to produce a fully tested,

documented, and production-engineered design of the selected

I concept (s) from Phase I [I1: 1-10). This full scale system

is subjected to both technical and operational test and eval-

uation during Phase I1.

If Phase II is successfully completed, the service

requests via DSARC, (Milestone III), that the Secretary of

Defense grant permission to proceed with the planned procure-

ment and fleet introduction of the selected system [11: 1-11].

Thus, DSARC does provide the Department of Defense

with a control mechanism by reviewing program progress at

major decision points distributed throughout the program

evolution.

3. Planning, Programming aiLd Budgeting System

a. Federal Budget Process

Before presenting the Planning, Programming and

Budgeting System (PPBS) the more general budget process will

be briefly addressed. The purpose of the Federal budget

process is to allocate scarce national resources among com-

peting public lemands [13: A-3]. Figure 5 depicts the main

three phases ot the process: (1) Executive Formulation;

(2) Congressional Enactment; and (3) Budget Execution. In

the Defense Department Executive Formulation is carried out

in a PPBS context.
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Figure 5. Phases of the Federal Budget Process

It is important to recognize that each of these

main phases interrelates and overlaps. For example, a Defense

Depa.tnient program manager would have been concurrently in-

volved in executing (spending) the Fiscal Year (FY) 1979

budget appropriations; testifying before Congress in support

of the FY 1980 budget enactment, and planning for the FY 1981

budget. All this would have been transpiring during the month

of February, 1979.

Note also that within each budget cycle there is

a two year time delay from the initiation of budget planning

uiiil the beginning of the executiun phase.
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b. PPBS Concepts

McKinney and Howard state that PPBS provides a

method or approach whereby, "objectives and resources and

their interrelatio:.s are taken into account to achieve a

coherent whole. Three major concepts underlie PPBS." [14: 3267]

o Development in [an] agency of an analytical capability
to examine in depth both agency objectives and the vari-
ous programs to meet the objectives;

o Formulation of a multi-year (at least five years) planning
and programming process coupled with a sophisticated
management information system; and

o Creation of an improved budgetary mechanism that can
facilitate broad program decisions, translate them into
more refinxed decisions in a budgetary context, and then
present the results for executive and legislative action.

The PPBS approach is premised on questions such

as the following:

o What are the basic goals and objectives being sought?

o What are the alternative means for achieving the stated
goals and objectives?

o What are the comprehensive costs (present, future, and
full of each alternative, both in financial and non-financial
terins?

o What are the benefits to be achieved from each alternative
and how effective will each be in achieving the stated
goals and objectives?

c. Department of Defense PPBS Process

In keeping with concepts discussed above, the

Department of Defense instituted PPBS in the early 1960's.

The goal was to facilitate budgeting in terms of forces and

systems rather than resource categories [15: 71]. The pro-

gression is from general articulation of national military
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strategy and objectives to specific programs, organizations

and forces necessary to carry out the strategy and objectives.

A model for viewing the Department of Defense

PPBS is provided in Figure 6 [13: A-12].

mission of the Joint Strategic Planning Document (JSPD) and

ends with issuance of the Consolidated Guidance.j
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The JSPD provides the views of the uniformed

military (Joint Chiefs of Staff) on policy objectives, national

military strategy, and force levels. The JSPD is not fiscally

constrained and is based on short-, mid-, and long-range

intelligence studies. This document is published in early

fall and is an input into the Consolidated Guidance.

The Consolidated Guidance is prepared for th~e

Secretary of Defense by the Assistant Secretary of Defense

(Program Analysis and Evaluation) with inputs from~ throughout

the Office of the Secretary of Defense. The Conso~lidated

Guidance contains a statement of fundamental policy and ratio-

nale underlying the defense program. Programming and fiscal

guidance is also included to provide the services with the

information needed to develop their programs. .ý,fter a draft

is discussed with the Joint Chiefs of Staff and with the Ser-

vice Secretaries, a revised Consolidated Guidance is released

to the Services in March.

The Program Objectives Memorandum (PONI) is the

programming link or bridge between planning and budgeting.

It is here, in the programming phase of PPBS, where a program

gains approval for dev~elopment by standing up to competition

against alternative means of accomplishing the same purposes

and alternative uses at the same resources.

The POM is a definite statement on how the 'service

intends to carry out their responsibilities with respect to



the national strategy. The "how" is constrained by the fiscal

guidance in the consolidated guidance.

The POM is transmitted to the Secretary of Defense

via the Joint Chiefs of Staff. The Joint Chiefs review the

POM's (one is prepared by each service) and write the Joint

Program Assessment Memorandum (JPAM). This memorandum is

the Joint Chiefs of Staff view on the risk associated with the

t POM. (Remember that the POM is fiscally constrained whereas

the JSPD was not).

After the PONM and the JPAM are received, the Sec-

retary of Defense reviews the memoranda and identifies alter-

natives for those issues where the Office of the Secretary of

Defense and the Zervice differ. After the Joint Chiefs and

the services have an opportunity to reclama, the Secretary of

De'tr:TS issues the Program Decision Memorandum (PDM) . The

PDM is tLve Secretary of Defense's decisions on acquisition

pr, rams. force levels, and levels of support. The issuance

of this PDM is the end of the programming phase of PPBS.

Upon receipt of the PDM, the service prepares

firm budget estimates of the cost of the prcgrams approved

in the PDM. These budget estimates are sent directly to the

Office of the Secretary of Defense for further analysis.

The Secretary of Defense holds budget hearings

with the Services, Joint Chiefs of Staff and the Office of

Management and Budget. Following these hearings, the Secretary
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formulates his budget decisions. These budget decisions are

then submitted for incorporation in the President's budget

which is submitted to the Congress. 4

d. Five Year Defense Plan

The Five Year Defense Plan (FYDP) is an official

Office of the Secretary of Defense publication which summarizes

the approved plans and programs of the Department of Defense

components. More simply stated, it is the management infor-

mation system (database) that supports the PPBS. The FYDP

records, summarizes and displays budget decisions that have

been approved by the Secretary of Defense. The FYDP is struc-

tured as modeled in Figure 7. [13: A-8]

FOR APPROPRIATION AND
DOLLAR MANAGEMENT PURPOSES

FON COMIPARATIVE ANALYSIS * SACH OVLPMN9 N S FOR MATERIAL

0 SUINT O C OM SMANAGEMENT

POLARI F D AIRLIFT M FO MALIT AR

FO COPAAIV NAY IS N OiRC DEVOMLOTMENT MNGMN

Figure 7. The Five Year Defense Plan Data Base

4 Changes to the Department of Defense PPBS are currently

being discussed by the Reagan Administration. A 27 March 1981
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This structure allows different aggregations of

data that would be meaningful to different managers. For ex-

ample, a researcher or analyst seeking information on F-18

airplane research and development budgets could query this

PPBS database by defining the year of interest and (X, Y, Z)

coordinates. He would find the needed information under:

(RDTýE appropriations, general purpose forces, planes).

The FYDP is updated in October, after Congres-

sional action on the appropriations bill, in January after the

President submits his budget and in May based on the POM.

[13: A-9]

( e. PPBS - DSARC Interface

It should be recognized that DSARC is "event"

oriented. That is, a program proceeds from one DSARC milestone

to another by accomplishing technological goals, (i.e. success-

fully completing the validation and demonstration phase followed

by receiving a DSARC recommendation to proceed with full scale

development.) This can take several years. On the other hand

PPBS is "time" oriented. PPBS runs on a tightly structured

schedule of 24 months from beginning of planning until comple-

tion of enactment [11: 2-25). Since major acquisition program

decisions are made in the context of both DSARC and PPBS, there

is a coordination problem. Decisions made through the DSARC

memorandum from the Deputy Secretary of Defense Frank C.

Carlucci discussing these changes is provided in Appendix B.

I
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process must be reflected in the FYDP. This is accomplished

via the POM. Successfully passing a DSARC milestone is no

assurance of funding, and inclusion in the POM does not assure

that the budget will not be cut downstream. If a DSARC mile-

stone is completed "out of phase" with the POM process sig-

nificant funding delays may be experienced. The program

manager must follow these processes carefully, for his funding

is in jeopardy at each step. [11: 2-25-2-2"7

f. PPBS in Perspective

Charles Schult:e, who at the time was director

of the Bureau of the Budget, summarized a perspective of

PPBS: [16)

Learned articles have treated (PPBS) sometimes as the great-
est thing since the invention of the wheel. Others attack
it, either as a naive attempt to quantify and computerize
the imponderable, or as an arrogant effort on the part of
latter day technocrats to usurp the decision-making function
in a political democracy.

PPB is neither. It is a means of helping responsible offi-
cials make decisions. It is not a mechanical substitute
for good judgement, political wisdom and leadership of
those officials ....

4. Selected Acquisition Reports

Department of Defense Instruction 7000.3 is the con-

trolling document that sets forth the Selected Acquisition

Reports (SAR) Program.

a. Objectives

The SAR is the standard, comprehensive summary

status report on major defense acquisition programs. This

report reflects the Program Managerfs current best estimate
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of performance, schedule, and cost goals and compares these

estimates with baseline estimates established at DSARC Mile-

stone II when the program was approved for full scale develop-

ment. The SAR is not designed to be a decision document, but

rather a standardized informatija reporting document. It

has been likened to a "snapshot" taken at the end of each

quarter reflecting a weapon system program's overall status.

b. Applicability

SAR coverage is normally limited to those weapon

system acquisition programs that are expected to experience

total cumulative financing for research, development, test

and evaluation of over $100 million or cumulative production

investment in excess of $500 million. (SAR coverage may also

be directed by the Secretary of Defense for programs of major

interest regardless of expected financing requirement.)

c. History [17: 9)

The SAR was conceived by the Assistant Secretary

of Defense (Comptroller) in 1967 as an internal Department

of Defense managerial report. However, in 1967, Senator

John Stennis (D-Miss) , Chairman of the Senate Armed Services

Committee, requested that he be provided with periodic status

reports on major weapon systems. The Secretary of Defense

decided to use the SAR to fulfill this requirement. In 1975

this request for information was formalized in Public Law

94-106, and the SAR is now used throughout all Congressional

Committees having defense responsibilities.
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d. Coverage
[ The SAR's are formatted to address the following

areas: 1*18: 2-2-2-27]

(I) References - displays most of the programmatic infor-mation on the weapon system and includes systemdescription and mission.

(2) Summary - briefly states the significant development
Trom program inception and focuses on major events
and changes since last report.

(3) Operational/Technical Characteristics - lists the
quantifiable design goals and reports demonstrated
performance so far accomplished.

(4) Schedule Milestones - provides information concerning
key program milestones encompassing the entire period
from program initiation to award of first full-scale
production contract.

(S) Program Acquisition Cost - summarizes all changes to
both costs and quantities which have occurred since
establishment of the program baseline.

(6) Contractor Cost - reports contractor cost information
3n all active prime and associate prime contracts
valued in excess of $5 million.

(7) Variance Analysis - summarizes the reasons for changes
trom the baseline values.

(8) Budget Year and Out Year Programs - provides a break-
down by fiscal year oF program acquisition cost and
escalation applicable to the "Budget Year" and "Balance
to Complete" segments of the current estimate.

(9) Cost Quantity Curves - provides for recurring unit
flyaway cost-quantity constant dollars.

The SAR provides analysts and researchers with a very useful

tool. This document, referenced to an approved baseline, pro-

vides a comprehensive and continuous record of changes throughout

a program evolution.
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B. METHODS, CONCEPTS, AND TECHNIQUES

This section discusses cost estimating techniques and

the uncertainty implicit in preparing cost estimates. Cost

estimates prepared very early in a program evolution provide

the baseline from wh-ich cost growth is measured. An appreci-

ation of cost estimate formulation is important to the analysis

presented in Chapter Three. Next, the learning curve concept

is addressed, as it applies to cost-quantity relationships.

Engineering changes are discussed. Lastly, contract types

are discussed as techniques for cost control.

1. Cost Estimation

Cost estimation methods provide the datum from, which

cost growth is measured. Every phase of defense planning,

programming and budgeting is based on cost estimation and

accuracy is a fundamental requirement if intelligent decisions

are to be made with respect to effective employment of scarce

dollar resources.

Cost estimating responsibilities for proposed Naval

Aircraft Development Programs lie with by the Naval Air Systeiis

Command. Independent cost estimations are made by the Office

of the Chief of Naval Operations before initiation of the

DSARC. Within the Department of Defense, the Cost Analysis

Improvement Group (CAIG) provides the Defense Systems Acquisi-

tion Review Council with a review and evaluation of both the

program cost estimates prepared within the Department of the

Navy. [l: 2-24]
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a. Costing Methodologies

Mainly two cost estimating methodologies are

employed within the Department of Defense. One is an indus-

trial engineering approach; the other is a Parametric Costing

Technique.

The industrial engineering technique requires a

detailed knowledge of final design. This method breaks the

production process into basic building blocks and calct .tes

all the parts, materials, and manhours required to construct

the aggregate system. [19: 3]

The parametric costing technique starts with the

overall characteristics of the system (such as size, complex-

ity, or performance level,) and derives an estimate of cost.

The derivation is based on a statistical analysis of the

relationship between performance characteristics and physical

characteristics experienced in logically related systems [19: 3;
1: 2-25].

The industrial engineering techniques require a

detailed and thorough knowledge of production methods. But,

since the Government engages in very little actual production

activity, this method may be better suited to estimates pro-

duced by contractors than to Department of Defense cost estimates.

Parametric c it estimating has enjoyed laudable

success. As an example, NASA estimated the cost of he Apollo

moon landing program ($2O billion) using parametric methods to
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within three percent when corrected for unexpected inflation

[20: 125].

b. Estimates Reported in Selected Acquisition Reports

Once prepared, by whichever method, cost estimates

are reported in the SAR. The following are definitions of

estimates used in the SAR; the nomenclature indicates when

the estimate was made: [l: C-l]

o Planning Estimate - The estimates of operational/technical
characteristics, schedule and program acquisition cost
(for both develcpment and procurement) when approval is
given for program initiation (Milestone 0).

o Development Estimate - The estimates of operational/
technical characteristics, schedule and program acquisi-
tion cost for baeth development and procurement when approval
is given for the program to move into full-scale develop-
ment (Milestone II).

o Current Estimate - The latest estimate operational/
technical characteristics, schedule and program acquisi-
tion cost to acquire the inventory objective quantity,
including usage or losses, necessary to reach the inventory
objectivt.

c. Estimating Error

As a program progresses in time the curreat esti-

mace often beg ns to differ from the development estimate.

This is because no estimating method can perfectly consider

those future items that are unknown or those upcoming problems

that are not recognized at program initiation. Consider

Figur3 8 which is an illustration (adapted to USARC process)

offered by Archibald [7: 23].

Note that the estimated cost for a program is

not precisely known but lies somewhere within the shaded circle.
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Figure 8. Relative Uncertainty of Ultimate Time and Cost

Early in a program life the area of the circle is large,

reflecting the relative uncertainty of initial estimates.

As a program matures the current estimates will be refined

and the uncertainty (shaded) area will decrease in size re-

flecting decreased uncertainty. The location of the center

of the shaded area will move left or right as the estimated

scheduled time of development completion becomes more firm,

and up or down as the estimated cost of the program comes

into better focus.

41

S.. .. +



H-owever, cost estimates communicated with CongressI

in the Selected Acquisition Reports are reported as point

estimates; that is, the l.ocation of the center of the uncer-

tainty area on the vertical axis. Herein lies much of heartache

of~ cost estimation accuracy. A point estimate does not provide

any insight into the size of the area of uncertainty. Many

researchers and analysts have proposed that point estimates

of ultimate cost be replaced by a report of a confidence

interval.

As an example, the probability distribution of a

program cost estimate might be as pictured in Figure 9.

PROBABILITY

a c b

Figure 9. Probability Distribution of Program Cost
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To report only the cost with the highest proba-

bility (c, a point estimate) is to withhold the assessment

of program uncertainty.

it would be more meaningful to provide decision

makers with a confidence interval that said the estimators

have considered the uncertainties associated with the program

and are 95 percent confident that the program cost will lie

between a and b.

To gain more insight into the possible folly of

dependence upon point estimates alone, consider the graph of

cost estimates for two competing systems depicted in Figure

( 10.

PROBA BIL ITY
COST
OF

SYSTEM I

oc b

PROBABILITY
COST
OF

SYSTEM I

Figure 10. Probability Distribution of Program Cost�-
Competing Systems
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The point estimate of the cost of System II (c') is lower

than the point estimate of the cost of System I (c). Based

upon point estimates of cost alone (and assuming equality of

performance and schedule) a decision maker would decide to

proceed with System II. But note that the cost estimators

are 95 percent certain that the cost of System I will lie

between a and b; a very narrow interval. The 95 percent

confidence interval from System 11 is much broader and extends

from a' to b' where b' is very much greater than b. If the

confidence intervals are analyzed and risk is considered, a

decision maker provided with this additional information may

decide to proceed with System I even though it has a larger

expected probable cost. To do otherwise is to risk experi-

encing the very large program cost b'.

d. Estimation of Economic Change

A major source uf estimating errors in all pro-

grams has been inflation. Until approximatLty 1970 it was

not common to include the effects of inflation (escalation)

in program cost estimates [21: 18]. But during the mid to

late seventies and early eighties inflation estimating errors

began to constitute a large part of overall program cost

estimation error. Accurately estimating inflation rates has

proven illusive even though many complex econometric models

have been developed and have demonstrated varying degrees of

success.



Some of the uncertainty irvolved in predicting

future inflation rates can be obser.:ed b" using a simple

linear regression model. This mode! assomes that there is

an underlying linear relationship between time and inflation;

and further, that the inflation rate •,bserved (sampled) in

any one year is a random variable with some probability dis-

tribution around the underlying linear function. (See

Wonnacott and Wonnacott for an explanation of regression

theory [22: 331-355].)

If the assumed 1990 to 1995 inflation rates are

plotted, regressed to a straight line and then extrapolated

forward to future years, the results would appear as in Figure

11.

In year 1993, for which sample data was assumed

available, it is indicated that one could 95 percent confi-

dent that the mean inflation rate was really between 7.64

percent and 4.17 percent. However, if this line is extrap-

olated forward in time the width of the confidence interval

quickly broadens. Based on data collected from 1990 to 1995

it would be estimated that the mean inflation rate in 1999

would be expected to be 15.95 percent. But, to be 95 percent

confident that the 1990 mean inflation rate was bounded, it

would have to be reported that the 1990 mean inflation rate

SThis model is offered as an example in which uncertainty
can be depicted. The intent is not to indicate that simple
regression would be a good inflation model.
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could be anywhere between 9.39 percent and 262.51 percent.

And that would only be true if the underlying assumption

(l.inearity) of the model. was true. Certainly that assumption

is not well founded. Unbeknownst to the ar~alyst working in

1995, the 1996 election of a president with a vastly differ-

ent national economic program could turn around the trend of

increasing inflation. There will always be much uncertainty

in the future.
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Figure 11. Estimates of Inflation--The Dangers of Extrapolation
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2. Learning Curve

a. Learning Curve Theory

One important method utilized in estimating the

total unit production cost of a program involves the theory

of learning curves. Simply stated the learning curve theory

is that as the total quantity of units produced doubles, the

cost per unit decreases by some constant percentage. Graphic

examples of this learning curve effect are presented in Figure

12.

1 2 4 8 16 32 64
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Figure 12. Learning Curves-Unit Cost-Quantity Relationships
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This figure shows the cost of subsequent units

of production given learning curves (which plot as straight

lines on log-log paper) with "slopes" of 90 percent, 80 per-

cent and 70 percent. Consider the learning curve with the
80 percent "slope." An 80 percent "slope" learning curve is

one in which the product cost after a doubling of quantity

would be 80 percent of the former cost. As an example, since

rfthe 10th unit produced cost approximately $47.50 then we

would expect the 20th unit to list for approximately 80 per-
cent of $47.50 or about $38.00.

More generally, the unit learning curve theory

is of the form:

Ci A1QiB

Where C. represents the cost of the unit

number i.

A1 represents the theoretical cost

of the fi:st unit, and

B = in (Learning Cu'rve "2slop_

In 2

Where the slope is expressed in

decimal form. [23: 2028-2029]

This learning curve equation tells how learning

(as measured by performaice of a task) progresses over time
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as the number of opportunities for performing the task in-

creases. Learning increases rapidly at first as obvious

inefficiencies are identified and corrected and the basic

task is mastered. But, as time progresses, and more and

more units have been produced, the rate of learning decreases

and approaches an asymptote. This is easier to see on an

arithmetic plot as in Figure 13.

UNITCOSTC.)LEARNING* CONSTANT
I C. 00 0

Ac n

QUANTITY (0)
Q1 02 Q nfl.1

j ~ Figure 13. The Learning Curve-Arithmetic Plotj

49



It is important to realize that the learning

leading to those cost reduction in a manufacturing process

is attributable not only to direct workers (deaxterity) but

also to management action (e.g. work simplification and engi-

neering changes). [23: 2025-2026]

b. Theory DevelopmentI

The learning curve theory was developed by T. P.

Wright during the 1930's and was applied by the aircraft

industry during World War II. The theory provided a much

improved method of predicting cost, estimating manpower re-

quirements, and setting prices £24: 11Il)

Two factors found in the aerospace industry seemn

necessary for successful application of the theory. These

factors include, first, the building of a sizable, complex

end-item that requires a large number of direct labor hours,

and second, production in which unmechanized assembly opera-

tions predominate. These factors and the theory in general

were validated by a Stanford University study of United States

Aircraft production history in World War 11. [23: 20-28]

c. Theory Application

Identification of the proper "slope" and the

theoretical cost of the first unit (A,) are complex problems

when onte uses the learning curve theory to estimate production

cost. The expected "slope" is usually derived from a company's

previous experience with similar items or components. Thej

proper A, is more difficult to decide upon because the real
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model used in ironing out design problems. As such the cost

of this real first unit will be unrealistically high. There-

fore, the theoretical cost of the first unit should not be

that of this prototype model but that of the first true pro-

duction unit. [24: VII-2)

3. Eng ineering Changes

One of the foremost concerns of any program manager

is controlling engineering changes. An engineering change

is any alteration in the physical or functional character-

istics of a system or item delivered, to be delivered, or

under development after establishment of such characteristics.

[1: A-7] Such changes may include the..addition of new work,

the deletion of work, or the modification of work currently

spe.cified. These changes are generally considered to add to J

weapcn system cost. Certainly, after completion of planning

for, and installation of, a production process any change

will at least initially prove organizationally dysfunctional.

(For example, changing even a simple process may require a

major industrial engineering effort to rebalance an assembly

Programs and Projects, discusses the need to firmly establish

a dsig feez pontto suppress dysfunctional change [7- 190).

Howeerfreezing the design of a major weapon system

is vry iffcul ifnot impossible. Perhaps the best a pro-

grmmanager can hope to do is "rigidly control" engineering
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changes. The literature discusses engineering change at

great length; most often offered as causes of engineering

changes are the following:

"o Bringing system performance up to expected standards.

"o Incorporation of advances in the state of the art.

"o Concurrency.

"o Striving for technical perfection.

"o Buy-ins.

a. Bring System Performance up to Expected Standards

The operational and technical characteristics of

a weapon system are formalized at DSARC II and are reported

as goals in the SAR. But what happens during the develop-

ment, test and evaluation phases when the performance demon-

strated falls shoirt of those goals? The program manager is

faced with two choices: First, expend resources to improve

the system so that it will meet or at least come closer to

those goals, or sell the user organization on the fact that

the demonstrated performance is "good enough."

The question of whether to expend more resources

in search of better performance is usually addressed in a

cost-benefit analysis context [25: 25-126]. Consider Figure

14 as an example of Cost-Benefit (Performance) analysis of

improving maximum airspeed of a tactical airplane.

If the maximum air speed demonstrated during

flight test is al knots and a large improvement can be gen-

erated by expending $AX, then it may be wise to suffer the
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AIRSPEED

(PERFORMANCE) X "

. . (COST)

(
Figure 14. Cost-Benefit Curve

cost growth required to obtain the performance goal a,. That

4Y
is, the ratio of thc added Benefit (Performance) to cost -,

is attractive. However, were the demonstrated performance

to be bI knots and the goal b 2 knots, the analysis would be

much less favorable. In this latter case o•.1v a small im-

1provement in performance (AY ) would be returned for expending

$SAX. Is that little bit of added performance really worth

the cost growth that would be suffered? That is a nontrivial

problem. If this higher performance level (b2 ) is required

to win the air battle that would be one thing, but how was

this level determined and specified?
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Charles J. Hitch, As.istant Secretary of Defense

(Comptroller) speaking at the University of California,

Berkeley, in 1965 stated, "Suspicion persists in some influ-

ential quarters that somehow or other cost-effectiveness

(another name for Cost-Benefit) studies put dollars before

national security." [26: 38] But, Hitch goe3 on to point

out:

To anyone trained in economics, this is a most puzzling
attitude. We know that the very act of making a choice--
and that is all we are doing--involves weighing the utility
or benefit to be gained against the cost which must be
incurred. Why is that so? It is so because benefits
"cost" resources and we live in a world in which resources
are limited. If we use more for one purpose, less remains
for other purposes--even in as rich a nation as the United
States. [26: 38] F

b. Incorporation of Advances in the State of the Art

There is a decreasing lag time between the dis-

covery and application of scientific knowledge. Hence, it

is not unusual for weapon system developments extending over

a number of years to have the opportunity (sometimes the

necessity) to embrace new technology offering large increases

in capability. A new Navy submarine, approved as of the

summer of 1956, called for building a missile based on per-

formance characteristics attainable in 1958 to be used with

the submarine scheduled to be ready for service in 1965. As

the program progressed it became apparent that newer solid-

fueled ballistic missile technology offered the Navy far

greater capabilities. That new missile, named the Polaris,

was to resist obsolescence well into the 1970's. To have j
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resisted incorporation of more advanced state of the art

technology in the name of cost control would have been to

produc a system that was outdated prior to commissioning.

[27: 30-31]

c. Concurrency

Department of Defense Instruction 5000.2 charges

program managers with the objective to achieve initial opera-

tional capability within the time dictated by the need or

threat [10: 12]. One of the recommended ways to meet this

schedule goal is with planned concurrency. Concurrency is

defined as overlapping, combining, or omitting phases of the

acquisition process. With the F-18 program, for example,

the Navy has practiced concurrency by simultaneously conduct-

ing flight testing and proceeding with initial production.

Even though the flight test program identified performance

problems that required correction via engineering changes,

the Navy adhered to its tight program schedule. [28: 12]

Mr. David Packard, while Assistant Secretary of

Defense, condemned currency, saying, "Engineering changes that

are made on the production line are costly and wasteful. They

generate waste, real waste, as you all know right down through

the subcontractor structure." [29: 23-24] One can accept

Mr. Packard's argument that concurrency leads to waste, or

one can view the cost growth that concurrency precipitates

as the price paid for timeliness.
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r d. Striving for Technical Perfection
An unidentified program manager has been quoted

as saving: £30: 35]

Design engineers will fiddle and tinker forever. If you
let them alone, you are guaranteed to have schedule slip-
pages and cost growth problems. Nothing will come out of
the end of the pipe unless you push it out.

Such a comment does not set well with many engi-

neers, including this writer. Engineers recognize that cost

and schedule as well as technical requirements are inputs

into the design equation. Establishment and maintenance of

cost and schedule constraints are however, management, not

engineering responsibilities. But, if engineering changes

ar~e approved by management purely in search of unrequired

technical betterment unwarranted cost growth and schedule

slippage will result £30: 27)

e. Buy-ins

It is conceivable that a contractor might delib-

erately underbid to get a contract and then overestimate the

cost involved in incorporating engineering changes in order

to recoup losses. This phenomenon is known as a buy-in andF is an emotional issue with government contracting officers.
A Naval Postgraduate School contract management professor

states that contractor buy-ins are a serious problem.

Padgett reasoned, in his statistical study of

defense contracts, that if underbidding was a factor in cost

overruns, then the type of contract should have some effect
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on the degree to which it occurs [31: 56]. That is, firm

fixed price contracts should have the smallest overruns be-

cause there is an inherent penalty for overruns and a reward

for underruns. On the other hand, cost plus fixed fee con-

tracts should have the highest overruns since there are no

explicit penalties for overruns or reward for underruns. The

results of Padgett's regression analyses were generally incon-

clusive (i.e. not statistically significant) [31: 101].

This researcher has been unable to locate any

quantitative research which statistically supports buy-ins

as a serious problem on weapon system cost overruns.

f. Cost Reduction

k Not all engineering changes contribute to cost

growth; some changes result in cost reductions. The litera-

ture discusses engineering changes designed to reduce cost
6

primarily in relationship to design-to-cost contracts.

The Government Accounting Office has expressed

the concern that, with the introduction of design-to-cost

goals, engineers will vector more of their attention to

reduction of production cost and less toward technological

innovativeness. [32: 12] This could, they say, slow the

pace of major technological breakthrough.

6 "Design to Cost" is a management concept wherein rigor-

ous cost goals are established during development, and the
cost control of systems cost to these goals is achieved by
practical trade-offs between operational capability, perform-
ance, cost and schedule. [1: A-6]
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The General Accounting Office observes in the

same report that many systems have been designed with growth

potential by providing more space than needed at first. Often

times improvements made later in the system life sycle were

made at relative low cost by taking advantage of the over-

design. [32: 11) However, if this overdesign is sacri.ficed

to maintain design to cost goals, later system modifications

will have to be made at a higher cost. The result could be

a net increase in life-cycle cost.

4. Contract Types

One of the major techniques available for program

cost control is the wide variety of available contract types.

In aggregate there are basically two types of contracts which

a program manager may employ: fixed price contracts and

cost-type contracts.

Lee and Dobler identify some important factors that

influence contract type selection: £33: 116]

o The intensity of competition among vendors.

o The vendor's cost and production experience in manufac-
turing similar items.

o The availability, accuracy, and reliability of pricing
data.

* The extent of the business risk involved.

The fixed price type contract maximizes the possible

profit which a contractor (producer) can earn, but also max-

imizes his risk. From the buyer's point of view this type



of contract offers low risk and minimum administrative require-

ments and motivates the contractor to produce efficiently.

On the other hand, cost-type contracts are used when

it is impossible or unfair to arrange fixed-price contracts.

Here the buyer assumes the financial risk and the contractor

agrees only to give his best eff~orts to complete the contract

within the estimated cost provided in the contract. With~

cost-type contracts, however, the contractor is under no fur-

ther obligation if, despite his efforts, the material or

service contracted for is not fully provided at the time he

expends all the funds in the contracts. Eli: 3-36]

a. Acquisition Phases and Contract Types

The Navy Program Manager's Guide discusses con-

tract types in relation to acquisition phases Eli: 3-38-3-39].

This guide recommends fixed price type contracts during the

concept exploration phase (DSARC Phase 0) because the product

(a paper report) is clearly established and because this type

contract provides the only means of putting competing con-

tractors on equal footing. The guide cautions, however, thatI the contract dollar amount for Phase 0 should be sufficient

to pay for the work requested, less contractors spend their

own funds in an attempt to "buy-in."

The guide recommends fixed-cost type contracts

also for the Demonstration and Validation Phase (Phase I) for

the same reasons as those presented for Phase 0. The argument
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is that even though potential uncertainties (and therefore

risk), are greater, equally funded competition overrides

such risk.

During the full-scale development phase (Phase

II) it is recommended that a cost-type contract should be

used. The justification offered is that the Government must

have the flexibility to make decisions with regard to tech-

nical uncertainties so as to achieve the best cost-performance-

schedule compromises. The expected costs of corrections

brought about by these technical uncertairnties are always

fuzzy at the outset of Phase II and, correctly, a portior of

the risk should be borne by the Gcvernment.

Once the full development phase is completed,

and the design is firmly established, a fixed-cost type is

in order.

b. Fixed-Price Contract Types

Types of fixed-cost contracts include:

o Firm Fixed Price (FFP) - The buyer agrees to pay a speci-

fied price to the seller when the latter delivers what

was purchased. [33: 117]

o Fixed Price with Escalation (FFE) - A FFP type contract

except an escalation clause provides for either an upward

or downward change in price as a result of c-hanges in

either material prices or labor rates relative to an,

economic index. £33: 117]
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Fixed Price with Redetermination (FPR) - A Contract where

the amounts of labor and material are initially unknown

but can be determined with limited production. A buyer

contracts for a temporary price he believes to be high

but receives protection from still higher prices. After

an agreed-upon percentage of work has been completed at

the temporary price, the contract price is redetermined

based upon data from production to date. The buyer exper-ts

the redeteimined price will be lower (perhaps because of

learning or expected future volume). [33: 1i8)

o Fixed Price Incentive (FPI) - The FPI is a variation of

a redeterminable type contract designed to incentivi:e

production efficiency via a target price, a ceiling price

and variable profit formula. [33: 118)

c. Cost Type Contract Types

A listing of cost-type contracts includes:

a Cost Plus Incentive Foe (CPIF) - This type is a variation

of an FPI type contract where buyer and seller agree

beforehand on a tentative fee based on estimated cost.

If the seller can reduce costs below the agreed upon

estimated costs, buyer and seller share the reduction.

Regardless, all costs are paid by the buyer. [33: 121]

o Cost Plus Award Fee (CPAF) - This type is an offshoot of

a CPIF Contract wherein the fee consists of two parts:

a fixed amount which does not vary with contract perform-

ance, and an award amount intended to be sufficient to
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pro\rlie motivation for excellence in contract performance

in areas such as quality, ziineliness, ingenuity and cost

effectiveness. [33: 121]

o Cost Plur Fixed Fee (CPFF) - A contract type that provides

the teller with reimbursement for all allowable costs up

to a stated amount, plus a fixed fee calculated as a per-

centage of the originally estimated cost. [33: 120]

d. Risk as a Function of Contract Type

By way of summary, Figure 15 depicts the relative

risk assumed by the government and the contractor as a function

of contract type. 6

100% 0%

"FFP GOVERNMENT

P
PR

1 PI
PA

PF

CONTRACTOR O

0% 100%

Figure 15. Degree of Risk as a Function of Contract Type

6This figure was adapted from the Navy Program Manager's
Guide. 1ll: 3-37]
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C. INFLATION AND MEASUREMENT OF INFLATION

This section defines and discusses several current theories

of inflation. Next, the development and history of indexj

numbers are presented along with an example of their use to

determine the base year value of a series of multi-year out-

lays. Lastly, a price level index peculiar to the aerospace

industry is discussed.

1. Inflation

Inflation is feared by all, criticized by most, and

not clearly understood by any. Samuelson defines inflation

as "..a time of generally rising prices for commodities and.

F factors of production." [34: 301]

The traditional concept of inflation centered around

the theory of excess total demand. This "Demand-Pull Theory"

states that if the economy is operating at full-employment

then the total output if fixed. Any excess demand will nec-

essarily have the effect of pulling up the price level. The

demand pull theory was widely accepted until the 1957-58

recession, when economists were embarrassed to find that em.

ployment and output were declining at the samne time general

price levels were rising. £35: 384) This paradox gave rise

to two newer theories "cost-push inflation" and "structural

inflation." [35: 385)

The cost-push inflation theory maintains that infla-

tionary pressures are a function of unions and businesses.

Unions and businesses both possess significant degrees of
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market power and therefore can manipulate wages and prices

independent of overall total demand. rhis theory maintains

that the union,, are sometimes the villains with their demands

for higher wages pushing up costs which are passed along to

consumer. Other times, businesses are the villains because

I they misuse their power to increase prices when the increases

are not justified by increased costs.

Structural inflation theorists believe that inflation

results from a change in the structure, though not the size

of total demand. Briefly stated, this theory maintains that

the market power of businesses (prices) and of unions (wages)

tend to be flexible upward but inflexible downward.

An inflationary theory which currently has a large

following is the "monetarist theory." Monetarists contend

that the quantity of money is the prime determinant of eco-

nomic activity. More specifically, they maintain that this

quantity is controlled by Federal Reserve Board actions.

Aggregate supply depends on factors such as: available inputs

of labor, capital, raw materials, the state of technology,

and crucially on the incentives to put these means to work.

Prices then, the monetarist theorize, depend, on the

ratio of money to output. When money grows faster than out-

put, aggregate demand exceeds aggregate supply, prices and

interest rates rise and inflation results [36: Editorial Page].

The monetarist view is supported by the historical correla-

tion between changes in the money supply and inflation as

depicted in Figure 16.
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Figurtý 16. Inflation and Monetary Growth

Inflation has adversely affected defense acquisitions

throughout history. During the American Revolutionary War

the Continental Congress did not have adequate taxing author-

ity to conduct a major war effort. Consequently, the Congress

financed the Revolution by printing paper money known as

"Continentals." The first issuance was limited to three

million dollars and was to be redeemed in ex..'hag for Spanish

silver dollars after the successful conclusion of the war.

By 1779, however, approximately 200 million dollars of paper

currency had been issued. General George Washington wrote

in that same year, "A wagon load of money will scarcely pur-

chase a wagon load of provisions." [37: 138-142]
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The impact that inflation can have on a modern weapon

system will be addressed in the next subsection.

2. Index Numbers

The use of index numbers grew from the necessity to

relate the values of real assets from one period to another

during times of inflation. In olden times when the local

king debased the silver coinage by minting coins that were

50% silver and 50% some other metal witho~ut any value the

mathematics were simple; it would take two new coins to equal

one old coin.

In today's complex economy things are not as simple.

The modern study of index numbers dates back to 1800 and

k ~draws from both statistics and economics. The formu... s and

proofs for weighting methods used today were presented by

Laspeyres (1864) and Paasche (1874). [38: 652-655)

a. Index Numbers and Program Budgets

To see how index numbers are used in analyzing

and managing program budgets, consider a hypothetical series

of Appropriations for Research and Development of the X-99

airplane presented in Table 1. All funds appropriated for

research and development of the X-99 will not be expended

during the year they become N~ew Budget Authority but will be

actually spent (outlaid) over a number of years. A visual

model, Figure 17, may make this more clear.

Assume that the complete appropriated budget au-

thority and annual outlays will be as indicated in Table 2.
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TABLE 1

APPROPRIATIONS FOR THE (HYPOTHETICAL) X-99 AIRPLANE

1990 $1,500 million

1991 1,800 million

1992 1,400 million

NWBUDGET 0JhRIY T BE SPENT I NPN UE

AUTHORITY IN 1991 OUTHI Y F
$1,R009910 $1, MILLION INt~ ~~ 1,$00$150

MILLION $1TO,0 MILLION

UNSPENT • ~b
BUGE AUHOT TO BE SPENT IN •UNSPENT BUDOET l!
NTO PRR FUUEYEARS, AUTHORITY FOR

$400 OUTLAYS .IN FUTUREOI

Figure 17. Budget Authority and Outlays
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If there were zero inflation in the aerospace

industry in the years 1990 through 1995, the "total then year

dollars" row would accurately reflect the value of resources

expended in each respective year. However, a more realistic

situation assumes the annual rates of inflation shown in

Table 3.

TABLE 3I

ASSUMED ANNUAL RATES OF INFLATION

Annual Rate:i of
Inflation in Aerospace Industrial (Hypothetical)

1990 ----------------------------------0.0%

1991---------------------------------- 2.5

1992 ----------------------------------4.2

1993 ----------------------------------8.4

1994 ----------------------------------7.3

1995S----------------------------------8.0

Now, because of inflation, the 1990 appropriated

dollars did not buy a full 1,500 million dollars worth of

goods, but bought ]?ss because -he dollars expended in 1991

and 1992. were of less value than they were in 1990. How much

purchasing power was lost? In developing iir. answer to the

question look first at the number of addi1tional dollars that

would be required to offset inflation each year during the

period of interest. Remember that inflation ha-s a compounding

effect.
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Generally,

$t $o(1+Il) x (1+I2) x ... x (1+In)

where $t = the number of dollars required in year t

to equal the purchasing power of 0 Base

Year Dollars

$0 Base Year Dollars0!
1l, I2..In = Annual inflation rate for each year t

Applying the above formula to the example at hand,

1.025 of the 1991 dollars would be required to equal the pur-

chasing power of one 1990 dollar; according to:

St = $o (1+11991)

$1991 = 1(i+0.025)

$1991 * 1.025

This is a price level index number. Likewise

1.068 of the 1992 dollars would be required to equal the pur-

chasing power of one 1990 dollar:

$t $ $o(1+11991) x (1+11992)

$1992 = 1(1+0.025) x (1+0.042)

$1992 = 1.068

A complete listing of price level index numbers

for the years of interest is presented in Table 4.
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TABLE 4

ASSUMED PRICE LEVEL INDEX (PLI) NUMBERS

Hypothetical Price Level Index (PLI)

Number of current (then year) dollars
required to equal the purchasing

Current Year power of one 1990 dollar. [$t/

1990 1.000

1991 1 .025

1992 1.068

1993 1.158

1994 1.242

1995 1.342

The information need to convert from the "then

Year" (current) dollars to an equivalent value of "base year"

dollar (or vice versa) has now been developed.

That is-.

$0 z $ or equally, $t = $o" PLIt

Where $t = (as before)

$ a Base Year (constant) Dollars (i.e. the Year

where PLFt = 1.000)

PLt = Price Level Factor for the year t (i.e.

the number of current (then year) dollars

required to equal the purchasing power of

one Base Year Dollar)
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Returning to the data presented in Table 2 on outlays, and

applying the methods developed, these data can now be deflated

and expressed in terms of constant dollars; that is, in 1990

Base year dollars.

For example, the $400 million of the 1990 appropri-

ation outlaid in 19921 had a value of $374.53 million in terms

of constant 1990 dollars, according to:

t

1l990 $ 1992

1992

$1990 $400 million $374.53 million
1.068

Inflation ate away (400.00 - 374.53-) $25.47 million.

Reconstructing Table 2 in terms of constant 1990

dollars yields Table S.

Whereas $4,700 million "then year" dollars were

appropriated for research and development of the X-99 airplane,

this amounted to only $4,423.94 million when expressed in

terms of constant 1990 dollars. Thore were ($4,700 - $4,423.94-)

$276 million lost because of the multiyear spending pattern

during inflationary times.

In the development above the annual inflation

rate was given and the price level indices were constructed

using the assumed annual inflation rates. in reality the

measurement of the changing purchasing power of money is a

complex and difficult problem.
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How would one measure inflation? One way would

be to define a "market basket" of goods and services and cal-

culate the money required to purchase the goods and services

in the market basket. At some later time one could again

purchase a market basket containing identical or similar items,

and by comparing the amount of money paid at those two points

in time have a measure of inflation. This is just what

Laspeyres and Paasche proposed. They differed, however, in

the manner by which they weighted their market baskets.

b. Laspeyres Index

Laspeyres proposed to compare the prices of the

base year's market basket of goods, to the current prices of

kthat same market basket. [38: 625-635] That is:
37c Qo

SPo Qo

Where Pt M the current price of a good in the market

basket.

P0 a the base price of a good in the market

basket.

Q0 = the base quantity of that good in the

market basket.

However, there is a problem. The rational con-

sumer will not buy the same market basket of goods and services

when prices are changing relative to each other. He or she
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would adjust the composition of the basket to contain more

of the less expensive items and less of the more expensive

items. Considering the producer of the hypothetical X-99 for

a moment, in times of increasing costs of labor, but stable

or decreasing cost of capital, the manufacturer would shift

production toward a less labor intensive mix. Laspeyres

indices do not consider these dynamics of the market and may

be thought of as a comparison of a hypothetical market basket

I•PtQo) to an actual market basket ( •P 0 Qo). Consequently,

during periods of generally increasing prices, Laspeyres in-

dices generally are considered to overstate the level of prices

in periods other than the base period. The Consumer Price

k Index (CPI) and the Producer Price Index (PPI) are of the

Laspeyres type.

c. Paasche Index

On the other hand, Paasche proposed to compare

market baskets filled with current quantities of goods and

services purchased at base year prices and current prices,

that is: [38: 625-655]

SPtQt

SPo(ýt

By the same logic as before this is a comparison

of an actual market basket ( EPtQt) to a hypothetical market

basket ( oQt)" It follows that during periods of generally
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increasing prices a Paasche index would tend to understate

the level of prices in periods other than the base period.

The Gross National Product Deflator (Index) is of the Paasche

type.

3. Aerospace Price Indexes

It is generally believed that an index developed

around a specific industry or pv-duct type would provide a

better explanation of, and would be a better predictor for,

inflationary price movement within that specific industry or

product than a general, "economy-wide" index such as the PPI.

Campbell (in a 1970 Rand Corporation Study) developed

a methodology for constructing an index specific to the aero-

space industry, which the Department of Defense has generally

embraced (39: 1-22]. Campbell's "market basket" contains aero-

space products and he developed his index (Laspeyres type)

using the prices of materials, parts, and the wages of the

aerospace workers that went into producing those products.

The advantage of an index specific to the aerospace

industry can be seen in the following example. Aircraft

engines use a large amount of the metal nickel, and the price

of nickel has greatly increased during the last year. The

cost of aircraft engines reflects this increased metal cost.

Only an index that considers the weighted impact of the cost

increase of nickel (and other specific materials) can accu-

rately reflect the impact of inflation on aerospace products.
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Some caution is well advised, however. An index

specific to the aerospace industry at large may not be rep-

resentative of the "market basket" of materials, parts and

labor required to produce a particular airplane. Additionally,

Padgett, in his 1975 study, challenged the effectiveness of

aerospace indexes because most use wholesale price index data

weighted only for materials and labor £31: 103-1071. He

points out that, "the WPI (now called the PPI) does not reflect

the full effects of inflation in that no allowance is made

for discounts, credit terms, interest rates, capital cost and

changing overhead rates due to changes in the level of business

that may accompany a rising rate of inflation."

D. CHAPTER II SUMMARY

The intent of this chapter was to survey pertinent liter-

ature in support of the research which will be reported in

Chapter Three. Additionally, an attempt was made to collect

and summarize this multi-disciplinary literature into a form

convenient for reference by program managers.

The first section of this chapter addressed the program

management and acquisition environment. The program manage-

ment concept was described as the central organizational

mechanism for integrating research, development, test and

evaluation efforts. The central tenet of program management

was seen to be organization by purpose. The acquisition en-

vironment was d~iscussed in terms of the Defense Systems Acqui-

sition Review; Council (DSARC) and the Planning, Programming,
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Budgeting System (PPBS). The DSARC was observed to be a

"technical event oriented" control system which does not pro-

vide acquisition funding. PPBS was seen to be a "periodic" or

"time" oriented system which does provide acquisition funding.

mIletones wered completedin outay of l pha e with rith e d if The

miletowas noted thatlfundin delay oul bhae experiened ifS DSAR

Selected Acquisition Report (SAR) was regarded as the standard,

comprehensive summary status report on major defense acquisi-

tion programs.

The second section of this chapter covered program

management methods, concepts and techniques in acquisition

programs. First cited were program cost estimation methods.

Parametric and industrial engineering methods were addressed,

as were sources of estimating errors. A case was made for

communicating cost estimates as "confidence intervals" versus

"point" estimates so as to relate uncertainties encountered

in estimate formulation. Next the theory of learning curves

was presented as a method utilized in estimating the cost of

units produced as a function of production experience. Gen-

erally, this theory holds that as the quantity of units produced

doubles, the cost per unit decreases by some constant percent-
age. Then, engineering changes were noted to usually lead to

P increased program cost. Causes of engineering changes dis-

cussed included: (a) bringing system performance up to expected

standards, (b) incorporation of advances in the state of the

art, (c) concurrency, (d) striving for technical perfection,
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and (e) buy-ins. AnL economic defense of cost-benefit analysis

was offered when discussing the cost of buying improved per-

formance. Lastly, different types of contracts were explored

as a technique for program cost control. Different contracts

were visualized on a continuum from fixed-price-type contracts

(where the producer assumes the majority of the risk) to cost-

type contracts (where the government assumes the majority of

the risk).

The third and final section of this chapter concerned

inflation and measurements of inflation. Inflation was defined

as a time of generally rising prices. Inflation theories dis-

cussed were the demand-pull, cost-push, structural, and mone-

� tarist theories. The monetarist theory was viewed as being

currently widely accepted; this theory maintains that the

quantity of the money supply is the prime determinant of in-

flation. The measurement of inflation was discussed in the

context of index numbers. Both LasPeyres and Paasche type

indexes were defined. Finally, some caution was advised in

use of indexes developed specifically for the aerospace indus-

try because most do not reflect the full effects of inflation.
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III. ANALYSIS OF F/A-18 PROGRAM~ COST GROWTH

The analysis of weapons systems cost growth is complex

and requires a knowledge of the program management environ-

ment, the methods, concepts and techniques of cost estimation

and control, and an understanding of inflation and measure-

ments of inflation. Much of this needed background is provided

in the previous chapter.

This chapter analyzes the cost growth experienced in the

F/A-lB airplane acquisition program. The following questions

are addressed in the subsequent material:

o What is the magnitude of total F/A-l8 program cost growth?

o What elements make up the F/A-lB acquisition?

o What accounting control system is utilized to track
program cost growth, and how is the system categorized?

* What quantitative effect does failure to recognize actual
inflation have on cost growth?

a How much control does the program manager have over cost
growth?

o What are possible areas of future F/A-18 program cost
growth?

Unless otherwise noted, the source f,-r all data presented in

this chapter was the F/A-is program Selected Acquisition

Reports.

Before proceeding, the reader must recall that the latest

data utilized in this analysis is as of December 1930. This

information cut-off was established because this is the latest
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data available which was required to be in agreement with the

[ President's budget submission. This is important because in-

formation relating to major changes and large cost growths

may not be highlighted until the budget is submitted in request

for annual appropriations.

The reader must also realize that it is very early in the

F/A-18 acquisition. only approximately 20 percent of the

estimated total program funding base year dollars have been

expended. Critics may correctly charge that there is too much

uncertainty regarding future military decisions and economic

conditions to produce a high confidence estimate of total

program cost. However, not unlike an individual trying to

decide which house to purchase, the Department of Defense must

make assumptions regarding future expectations in order to be

able to select among competing alternatives foi- limited re-

sources. ro do otherwise is to stick one's head in the sand.

A. TOTAL PROGRAM COST ESTIMATE

1. Then Year Dollars

A historical tracing of the F/A-18 airplane total

program cost estimates, expressed in then year dollars, is

depicted in Figure 13.

The total program cost estimate includes all program

acquisition costs applicable to the approved program regard-

less of the program's stage of development.1

tThe approved program is the set of operational, technical,I schedule and quantity requirements reflected in the latest
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Figure 18. F/A-18 Total Program Cost Estimates--
Then Year Ilullars

Depicted on the Iust of Figure 13 is the $12.9 billion

developirent estimate approved at the F/A-18 DSARC HI Review

of 2 December 1975. This development estimate was published

in the March 1976 Selected Acquisitioi. Report and serves as

the program base line from whi-h all cost variance is iteasured.

Tiis then year figure is the sum of all the annual appropri-

ations required for the program and reflects assumptions made

Secretary of Defense Decision Memorandum, or Programn Decision
Memorandum reflecting a more current decision of the Secre-
tary of Oefense E12: 1-3.1.
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by the Office of the Secretary of Defense regarding the ex-

pected inflation rates throughout the life of the acquisition

program. The , data points shown on Figure 18 are the

current estimates of the total program cost, also in the then

year dollars, as they were reported by the program manager in

each December Selected Acquisition Report for years 1976

through 1980. The amount by which the current estimate

exceeds the development estimate reflects the cost of program-

matic and technical changes, the impact of inflation on those

changes, and changes in inflation expectations for future

years.

rhe then year dollar, total program cost, current

estimate is the figure most often reported in the popular

media. These data are quoted by program opponents and con-

gression•i detractors. Looking at these data does appear to

show an alarming cost growth for the F/A-18 program. The

total program cost estimate, which was initially less than

$13 billion, has grown to almost $38 billion dollars in just

over four years. This may be even more disquieting when on,?

rcalizes that the F/A-18 is still early in its program life

A Selected Acq ."ition Report is published each calendar
quarter, but the December SAR's are required to be in agree-
ment with the "resident's budget subm 4ion and supporting
documentation, including the FYDP. ThLs requirement means
that the December Selected Acquisition Report is the best
source of program cost data. Major changes and large cost
growths are recognized in the December SAR more so than it.
SAR's for other quarters.
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cycle;5 and typically cost estimates grow as a program

matures.

2. Base Year Dollars

However, since the then year dollar estimates of

F/A-18 total program cost contain the effects of inflation,

the question quickly arises: What is the total program cost

estimate in constant or base year dollars? Stated another

way, what is the estimated total cost of the program assum-

ing the purchasing power of the dollar existing in 1975 (when

the development estimate was prepared) remained constant

throughout the life of the program? To answer this question

the data previously reported in Figure 18 are deflated using

as index constructed from the Office of the Secretary of

Defense projections for inflation. 4 These F/A-18 airplane

total program cost estimates, in base year (1975) dollars,

are presented in Figure 19. The then year data are reproduced

tfr reference.

The development estimate of total program cost in

base year dollars was $8.0 billion. By 1980 the current

estimate of total program cosi had grown to $15.8 billion

3,\s of December 19C0, only approximately 3.5 billion
then year dollars have been actually spent or obligated
for the F/A-18.

4 This process is actually carried out in reverse. That
is, one starts with base year dollar estimates and inflates
to the year dollars. However, since the reliability of OSD
rates will later be questioned, the analysis is presented as
starting with then year figures and deflating.

84i
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Figure 19. F/A-18 Total Program Cost Estimates Then
Year ond Base Year (1975) Dollars

base year dollars. Clearly, by comparing the current estimates

of then year data and base year data, the reader can observe

that much of the cost growth discussed in the popular media

is a product of inflation. This is true even when the then

year data are deflated using inflation indexes derived from

inflation estimates issued by the Office of the Secretary of

Defense. (These rates are underestimated as will be discussed

later in the chapter).

An enlightening way to look at these same data is pre-

sented in Figure 20.
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Figure 20. F/A-18 Total Program Cost - A Percentage
Analysis of Then Year Cost Estimates

It may be noted that when the development estimate

was prepared ($12.9 billion in thenyear dollars), approxi-

mately 38 percent of this total then year dollar estimate

represented escalation (the Department of Defense word for

inflation) and 62 percent represented the total program cos*

in 1975 dollars. 5 However, by the end of 1980 escalation

$512.9 billion - then year dollar estimate of total program cost

-l8.0 billion - base year dollar estimate of total program cost

F77 escalation

$ 4,9 billion *38%
T•.O billi'on
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amounted to over 58 percent of the then year dollar, current

estimate of total program cost. This reflects that while the

total program cost was growing in terms of both the base year

dollar estimate and in terms of the impact of inflation, the

inflationary effects and expectations were growing faster and

were constituting a larger and larger percentage of total

program cost.

3. Base Year Dollars--Adjusted for Inventory Objective

Deflating the then year, current estimates of total

program cost to base year dollars removes one variable (infla-

tion) and makes easier the analysis of the program cost growth.

However, there is another variable which clou'ds a comparison

of the development estimat', and current estimates reported

a:'ter December 1978. The development estimate addressed an

800 airplane force, whereis the large cost growth observed

in 1978 reflects a quantity change in the program inventort•

objective to 1366 airplanes.

A case can be made that the inventory objectives (800

airplanes) stated in the development estimate were understated.

This will be addressed in the later section on Quantit/ Vari-

ance. However, to facil.1tata an analysis of the management

of the program relative to the development estimate, the cost

associated with the additional 566 airplanes (1366 - 800

506) is removed. The results are depicted in Figure 21. The

then year data and the unadjusted base year data are reproduced

for comparison.
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Figure 21. F/A-18 Total Program Cost Estimates Then Year
Dollars and Base Year Dollars and Base Year
Dollars Adjusted to a Constant 800 Airplane
Force

As depicted in Figure 21, the development estimate

of total program cost for 800 airplanes is, as previously

noted, approximately 8.0 billion base year dollars. When

adjusted to an 800 airplane basis, the 1980 current estimate

of total program cost is approximately 10.6 billion 1975

dollars. While still significant, these figures do not

6 Thls adjustment was made by reducing the 1366 airplane
data by subtracting the cost of production airplanes 801
through 136b based on the development cost-quantity curves
and also reducing the support cost associated solely with
the additional 566 airplanes. Thi cost-quantity relation-
ships and the support cost will later be addressed in detail.

is
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generate the alarm felt when observing the total program cost

estimates in terms of then year dollars.

4. Magnitude of F/A-18 Cost Growth

The relative magnitude of F/A-18 cost growth may be

better analyzed by developing a ratio of the current estimate

of total program cost to the development estimate of tota).

program cost. This ratio is presented in Figure 22 for esti-

mates expressed in then year dollars, base year dollars, and

base year dollars adjusted to an 800 airplane force.

4

s, ~~frI'EN YEAR DOLLARS).0

.AI YEAR DOLLARS)

E6.E iI"N(ASE YEAR DOLLARS

Al FLAW)~
ll/I"-• IOT tO•101'- -I

Figure 22. The Ratio of F/A-18 Current Estimates of
Total Program Co:t to the Development
Estimate of Prograin Cost
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As of December 1980 the F/A-18 program cost growth

was estimated to be almost 200 percent in terms of then year

dollars; almost 100 percent in terms of base year dollars;

and just over 32 percent in terms of base year dollars adjust-

ed to consider a constant number (800) of airplanes. (Follow-

ing a later analysis of the true effects of inflation the

magnitude of cost growth will be shown to be actually less

than '2 percent).

The "alarming cost growth" expostulated by program

critics loses some of its sting when the figures aru corrected

to make a fair comparison between the development and current

estimates.

B. A BREAKDOWN OF TOTAL PROGRAM ACQUISITION COST

So far total program cost has been discussed only in the

aggregate without looking at the elements that make up the

F/A-18 acquisition. (Program cost and program acquisition

cost are synonymous terms.)

New, the program cost will be broken down vnd observed to

inciude: '40: 3]

o Development Cost

o Procurement Cost

o Militory Construction Cost

I. Development Cost

The development crst includes all research, engineer-

ing, test and evaluation costs incurred frmn the point the
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program is designated by title. These costs include those

expended during the DSARC conceptual exploration phase (Phase

U0), the demonstration and validation phase (Phase I), and the

full-scale development phase (Phase II).

The historical tracing of the estimate of F/A-18

development cost is presented in Figure 23.

1.1

I t
! ~I.,

1.4

1171 unt Iun gnl UIS ISo

Figure 23. F/A-18 Development Cost Estimates

In the estimate of program cost produced at Lhe time

the Secretary of Defense approved full-scale development

(DSARC Milestone I1), it was estimated that the F/A-18 could

be developed for 1.4 billion 1275 dollars. By 1980 this
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estimate of cost for development had risen 15.6 percent to

1.6 billion 1975 dollar'ý. Unlike the estimate of procurement

cost, most of which will be outlaid well into the future, the

F/A-18 development is presently well on its way to completion.

Therefore, the current estimate of devel pment cost should be

relatively accurately known. (The development cost is inde-

pendent of the F/A-18 inventory objectives.)

2. Procurement Cost

The procurement cost may be further broken down into

flyaway cost, support cost and initial spares.

Flyaway cost is a generic term related to the creation

of a usable end item. For the F/A-18 the flyaway cost includes

the airframe, engine, accessories, electronics, communication

equipment, armament, governmant furnished equipment and the

cost of changes made to the above.

Support cost includes installatioa support, depot

maintenance; suppiy management, second destination transpor-

tation, personnel support and training.

The initial spares category includes those initial

spare components, assemblies, and initial repair parts used

for replacement purposes in the flyaway airplane until the

regular supply pipelines are operative.

The historical tracing for the estimate of all F/A-18

procurement cost is shown in Figure 24.

The development estimate of all procurement cost

was 6.5 billion 1973 dollars and the December 1980 current
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Figure 24. F/A-IS Procurement Cost Estimates

estimate was 14.1 billion 1975 dollars. The large increase

in 1978 procurement cost is largely couscd by the increased

cost associated with the decision to buy 1366 airplane3 in-

stead of SOC airplanes.

3. Military Construction Cost

The military construction cost includes the construc-

tion of training faciclities peculiar to the weapon system

being acquired. The military construction cost for the F/A-iS

program represents a relatively small proportion of total

program cost dr~d provides for facilities for Navy and Marine

air crew and maintenance personnel training. The Navy

t3

L1.L



facilities are planned for Naval Air Stations Lemoore, Cali-

fornia, and Cecil Field, Florida. The Marine facilities are

to be constructed at Marine Corps Air Stations El Toro, Cali-

fornia, and Yuma, Arizona.

The development estimate of F/A-18 military construc-

tion cost was 18 million 1975 dollars, and the December 1980

tracing of program military construction cost estimate is pro-

vided in Figure 25.

55

30
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a

W ?T !171I71 lot$ 1186

Figure 25. F/A-18 Military Construction Cost Estimates
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According to the Selected Acquisition Reports, the

increased estimate of military construction cost in 1979 and

1980 reflects, "a revisioýn of earlier estimates based on new

engineering studies and a revised base loading plan." No

further amplification was provided in the Selected Acquisition

Reports, but a program office official stated that, "You can

translate that to say that they (government civil engineers)

found they could not get the facilities constructed for the

amount estimated back in 1975."

4. Percentage Analysis Breakdownj of Total Program Cost
Estimates

Figure 26 shows the total program cost estinmates broken

down into development, procurement (flyaway, support, Initial

spares), and military construction costs.

By far, the procurement cost constitutes the largest

proportion of total program cosL., Over 80 ptrcent for the

planned 800 aj rplaine buy to just under )0 percent for the

planned 1306 aurplane Inventory objective is due to procure-

ment ,o3t. Development costs, which were recogni:ed uartier

to be independent of the inventory objoi,:tivj, rupresent a

smatter percentage ol' total prugram cost as the buy increases.

A compression of sJpport coist percentagoie Is idontl-

flable In Fgure .1. Intorviiweus at tho Naval Ali Systems

Command related that this compression hacu two probable cauties:

1) Increasetd ea:onoinoi o3'f iate and 21) "porhaps", .ome short-

changi.ng of" progr•.m support In an arttompt tc, 'manage"l total

It 95
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Figure 26. F/A-18 Total Program Cost Estimates--
Percentage Analys;is

program cost growth. The analysis of cost variance which

follows will provide additional insight into support cost.

C. COST VARIANCE ANALYSIS

1. General

There is always a need to maintain an accounting con-

trol system that emphasizes the differences between actual

cost or updated estimates of actual cost, and the original

estimate of cost. In the Selected Acquisition Reports this

is accomplished via cost variance categories. Cost varia.ice

is defined as the difference between the baseline (development

estimate) and the current estimate for the following categories:

96
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o Economic

o Quantity

o Schedule

o Engineering

o Estimating

o Support

The following is a discussion of these categories in more

detail.

2. Economic Variance

The Selected Acquisition Report guidance defines eco-

nomic variance as the category which reflects changes that are

due solely to the operation of the economy. Perhaps a uetter

definition would include the comment that this category re-

flects the Office of the Secretary of Defense view of the

economy. This is true because, ,y definition, an economic

change is recognized only when the escalation indices provided

by the Office of the Secretary of Defense differ from those

previously provided regarding future escaiation.

a. Generic Example of Economic Vakriance

An example may make this clearer. Assume a pro-

gram manager planned to outlay the equivalent of 100,000 base
year dollars each year for five years, and that the price level

indexes were assumed to be as depicted in Table 6.
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TAB-

HYPOTHETICAL OSD PiI,'E (Pi)

YEAR OSD PRICE DEX

Base ___ ,
2nd tw_______

t S3rd i____ .10

_ _ 4th 1 16I-I
5th 1.119

Then the original estimate of program cost would

be estimated as:

$10U,000 K 1.00 = $100,OGO

100,000 x 1.03 = 103,000

100,000 x 1.10 - 110,J00

100,000 x 1.16 = 116,000

100,000 x 1.19 - 119,000

$500,000 $548,600

Base year Then year

Now, assume a' the end of the year two, the Office

c'* te Secr(ýtary of Defen~e changes the estimate of inflation

and issues the new index numbers, for years three, four and

five, depicted in Table

98
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TABLE 7

ORIGINAL & UPDATED, HYPOTHETICAL OSD
PRICE LEVEL INDEX (PLI)

OSD Price Level Index (PLI)
Year Original Updated ..

Ba3e 1 1.00 1.00

2nd 1.03 1.03

3rd 1.10 1.18

4th 1.16 1.25

Sth 1.19 1.31 1
Now, the current estimate of program cost would

be:

$100,000 x 1.00 $100,000

100,000 x 1.03 103,000

100.000 x 1.18 * 118,000

100,000 x 1.25 = 125,000

100,000 x 1.31 * 131,.000

$500,000 $577,000

Base year Then year

The difference between the original then year

program cost estimate ($541,000) and the current estimate of

the then year program cost ($577,0'90) would be assigned to

economic variance ($577,000 - $548,000 = $29,000).

Note that no adjustment was made for possible

errors in previous years indexes. Even if it were known from
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actual experience t!,at the index for year two, the year just

past, should have been 1.11, it is not recognized in the cal-

culation of economic variance.7 The result of this failure

to recognize actual inflation may be seen below:

SBase Year $t
PLI t

$ $1 0 0 0Base Year $2nd Year 103,000i1i.11- 92,800.

Since year two outlays were held to 103,000 then year dollars;

in effect, the program did not outlay the equivalent of 100,000

base year dcilars but outlaid only the equivalent of 92,800

base year dollars during year two. Consequently, less real

asset value was purchased in year two than was planned.

b. F/A-18 Economic Variince

Not unlike the above example, the F/A-18 program

cost variance has been reported in the Selected Acquisition

Reports without recognition of, or correction for, actual

inflation experienced in the years prior to each report. The

F/A-18 program economic valiance does reflect continued annual

7DOD INSTRUCTION 7000.36 makes provisions for corrections
to Selected Acquisition Report data for "actual escalation in
prior years," provided approval is granted by the Assistant
Secretary of Defense, Comptroller. However, this researcher
found that most Naval Air Systems Command program offices in
general and F/A-1 Program Office in particular, were unfainil-
iar with this provision. The Office of Secretary of Defense
stated that the Navy had not requested such approval as of
December 1980.
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II
upward adjustment in the Office of the Secretary of Defense

estimate of future inflation. As may be seen in Figure 27,

the F/A-18 program suffered a positive economic variance (an

increase in cost) every year since the formulation of the

development estimate. Since the vast majority of F/A-18

outlays lie in the future (out to 1989), and because of the

compounding effect of inflation, increases in estimates of

the future inflation produce dramatic increase: in program

economic variance.

6.0

( 5.0

4.0-

!:
2.0-

I.0

I i I I

1371 1376 167? 49I its I 6

Figure 27. F/A-18 Economic Variance
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[ Particularly, note the $3816.1 million dollar

increase in economic variance reported f3r 19079. The economic

conditions prevailing during 1979 causedi the Office of the

Secretarcy of Defense to markedly increase the estimate of in-

flationary impact during the eighties.

3. Quantity Variance

Quantity variance is defined as a change in the esti-

mated quantity of airplanes to be produced. The cost of the

quantity change is based on the ori~qr~al cost-quantity curve

derived for the development estimate. The F,'A-18 development

estimate cost-quality curve is presented in Figure 28.

r i

II..

I t t

i- j I
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Figure 28. F/A-l8 Development Estimate Cost Quantity
Curve (Unit, Flyaway)
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These data represented in Figure 28 do not plot as

a straight line (on log-log paper) as did the theoretical
8

learning curve discussed in Chapter two. However, this curve

does depict the decreasing unit cost associated with subse-

quent units of production.

The Navy was able to take advantage of this cost sav-

ings when the decision was made in 1978 to increase the F/A-18

inventory objective from 800 airplanes to 1366 airplanes.

This decision was made because the original inventory objec-

tive (800 airplai.es) was inadequate to fulfill fleet require-

ments. This was discussed in a 1978 Naval Audit Report that

stated that the original 800 airplane inventory objective

k comprised only the aircraft needed to equip planned Navy and

Marine Corps fighter and attack squadrons, and that it did

not include aircraft that will be needed to replace losses

through attrition; neither did it address the Navy reserve

and reconnaissance aircraft requirements or the Marine light
9

attack requirements that may have tc be met by the F/A-18. 9

[41: a-l]

8 This is true because, among other things, concractor

overhead and other fixed costs are included in the flyaway
cost .

9 Ihe inventory objectives shown in the DSARC Decision
Coordinating Paper No. 141 calls for achieving fleet force
levels in 1989 and maintaining those levels for 10 years.
As discussed in the December 1978 Selected Acquisition Report,
the 800 airplane inventory objective did not include the
estimated 146 additional airplanes required to sustain the
desired force after 1989. Additionally, the 800 airplane plan
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The estimated 3.079 billion 1975 dollars required to

acquire these 566 airplanes is shown in the historical tracing
of F/A-18 quantity variance presented in Figure 219.

IILLAI
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* , , ,, 4 • i, ,

Figure 29. F/A-18 Quantity Variance

These 566 airplanes will be less expensive because

they are to be produced "further down" the learning curve.

However, this increased buy greatly increases the estimate

of total program cost.

did not include the estimated 98 airplanes that may be required
to fulfill a tactical reconnaissance role, nor the 322 air-
planes that will be required to fulfill the USMC light attack
mission. (800 + 146 + 98 + 322 = 1366).
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4. Schedule Variance

Schedule variance reflects changes in procurement or

delivery schedules, completion date or intermediate milestones

for development or production.

The schedule variance history for the F/A-18 program

is depicted in Figure 30.
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Figure 30. F/A-18 Schedule Variance

In terms of base year dollars, production start-up

delays (for example, those due to delays in flight test com-

pletion) or slowing production rates, (due to insufficient

funding) yields relatively small cost growth. This growth
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results from incurring more fixed cost (overhead) during the

longer production and from decreased efficiencies.

However, while the cost growth in terms of base year

dollars may be relatively small, the cost growth associated

with schedule variance in then year dollars can *be more sig-

nificant. This is because delaying the start of production

or slowing production rates moves outlays further into future

years and the effects of inflation are suffered over a longer

period. Whereas the schedule variance as of 1980 was only

209 million base year dollars, this is equivalent to over 1

billion then year dollars.

S. Engineering Variance

Any alteration in the physical or functional charac-

teristics of a system to be delivered or under developmen~t

after establishment of such characteristics is defined as

engineering variance. As was discussed in Chapter two, engi-

neering changes are made to briag the performance of a system

up to expected standards, to -incorporate advances in the stat~e

of the art, and to strive for technical perfection.

One might expect eugineering variance to appear large-

ly, during the prototype preparation for first flight and

following the deficiency identification accomplished during

the early flight test and evaluation. This seems to have

been the case with the F/A-l3. The first test flight was in

November of 1978. The historical tracing of F/A-l8 engineer-

ing variance is shown in Figure 31.
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Figure 31. F/A-18 Engineering Variance

Engineering changes identified during development are

built into production airplanes throughout the production

"years. Consequently, the cost ip terms of then year dollars

will be much higher than the cost in terms of base year dol-

lars. For example, the 160 million 197% dollar engineering

variance figure shown on Figure 31 (December 1980) would be

381 million if expressed in then year dollars.

6. Estimating Variance

The Selected Acquisition Report instructions define

estimating variance as: "a change in program cost due to a

correction of error in preparing the development estimage."
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The estimating variance history for the F/A-18 is presented

in Figure 32.
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Figure 32. F/A-18 Estimating Variance

By December 1980, this estimating variance amounted to 3.4

billion 1975 dollars. However, the definition of estimatin';

variance is misleading since "errors" in the development es-

timate may be real or may represent political maneuvering.

Also the failure to recognize all inflation as economic

variance will cause cost growth due to unrecognized inflation

to appear in the Selected Acquisition Repcrts as estimating

variance.
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a. Political Impact on Developne Fstimates

A former Deputy Under bec -, af Defense for

Research and Engineering, interviewed by this researcher,

discussed the political problem of "correctly" producing a

development estimate of weapon systems cost. The Deputy Under

Secretary related that, "The Washington political environment

forces (F/A-18 and other) program managers to produce cost

estimates that are on the margin between the plausible and

the implausible." This official's amplifying remarks can be

summarized by defining a continuum formed by cost estimation

extremes. Located on the lower cost extremity would be an

estimate which is unrealistically low but politically attrac-

tive. This estimate might serve as a "foot in the door"

strategy. But, as the program matures, large cost growth

would become evident. At the other extreme would be an esti-

mate that is sufficiently large to cover all program cost,

with high probability, even allowing for "bad luck." The

problem here is that, while the program would not suffer from

cost growth, the original estimate may be so lirge that deci-

sion makers migh:: well deem it more economically attractive

to reject the p:ugram and seek alternative means of fulfilling

the same requirement. This would he especially true if the

decision makers have historically become accustomed to expect-

ing a program to cost more than the initial estimates. "There

is unfortunately more to cost estimating than looking to see

what falls out the bottom of a parametric analysis," said

this former official.
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b. Cost Growth Due to Unrecognized Inflation

As previously intimated, cost growth resulting

from low development estimates is not the only cause of esti-

mating variance. Also included in estimating variance, but

not identified or discussed in the Selacted Acquisition Report

instructions, is inflationary cost growth over and above that

inflation recognized in the Office of the Secretary of Defense

estimates of inflation. Airplane procurement contracts are

written annually and contractors are paid in current dollars.

If the price level index produced from the Office of the Sec-

retary of Defense inflation assumptions is lower than actual

inflationary experience, the result is that less asset value

(in terms of base year dollars) is procured than indicated

by calculations using the Office of the Secretary of Defense

indexes. A numerical example of this was offered in the ear-

lier section (2) on escalatiun variance. Faced with this

dilemma, a program manager must either buy less program or

suffer cost growth by providing the extra current dollars

required to produce the required asset value. If the latter

course of action is pursued, this cost growth will show up

as estimating variance.

Consider the December 1980 F/A-IS Selected Acqui-

sition Report which contains the following quote:

The Office of Secretary of Defense escalation adjustments
have not been in line with actual industry experience and
have created budget shortfall that has to be absorbed into
the base estimate. The Office of the Secretary of Defense
policy has been to adjust the economic escalation factors
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for subsequent procurements ifor inaccurate estimates but
with no allowance for recovery of prior year escalation
where the rates projected were less than actual industry I
experience. This means that the base years estimate of
the program, which is expressed in tiscal year 197S dollars

includes a certain amount of absorbed escalation.'

The following analysis will quantitatively identity estimating

variance which is really unrecognized inflation (absorbed

escalation) from past years.

(1) Office of the Secretary of Defense Estimates

of Inflation. Each Selected Acquisition Report contains the

latest Office of the Secretary of Defense estimate of annual

escalation rates appiicable to the budget year and each sub-

sequent year of the program being reported. These inflation

estimates are provided for development cost, procurement

cost, and military construction cost. The ev*olution of these

estimates may be viewed in Appendix C. These numbers were

extracted from the first F/A-18 Selected Acquisition Report

(Mlarch, 1976) and from each subsequent December report.

These Office of the Secretary of Defense

estimates of inflation for past years should be viewed rela-

tive to inflation measured by the broad, Gross National Product

(GNP) deflator, the more familiar Consumer Price Index (CPI),

and the "actual" industrial experience. These measures of

inflation and the Office of the Secretary of Defense estimates

of inflation are presented in Table 8 for years 1976 through

1980. 10

10T o simplify the presentation, the transition quarter

1971 has been omitted. The fact that CPI and GNP data reflect



TABLE 8

COMPARISON OF INFLATION RATES

Year: 19XX

G 76 77 78 79 80

Deflator 5.2 2.8 7.3 8.5 9.0

CPI 4.8 6.8 9.0 13.3 11.7

: Dev. 8.7 8.2 8.9 11.3 Ii.5

Pro. 10.1 8.3 9.0 II.5 12.8

c _ _on_ . 4.0 8.6 12.4 13.6 10.7

. Dev. 9.U 7.0 ;.O 7.0 b.3

SPro. 9.0 9.0 7.0 6.0 6.2

M Milcon. 9.0 7.0 5.0 7.0 7.0

Generally, the inflation estimates issued by

the Office of the Secretary of Defense for development, pro-

curement and military construo.ion cost were lower than the

GNP deflator, CPI arid "actual" inilation measures. 1' The

"actual" data relating inflationary experience of the aero-

sp',-: industry were the hi;hest of all.

calendar ycars and the OSD and "actual" data reflect fiscal
years has been disregarded. The OSD estimate!; are the histor-
ical estimates of inflation used in the computation of the
current (Dec. 1980) estimate of program cost. They are repro-
duced from Appendix C.

11Some of the Office of the Secretary of Defense inflation
estimates were hig4her than GNP deflator and CPI in 197b and
1977. However, relatively few F/A-18 program funds were out-
laid in those years.
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These "actual" measures were constructed by

the Naval Air Systems Command in conjunction with the Naval

Material Command, using the Data Resources, Inc. Econometric

Data base. All high level and working level government pro-

curement personnel interviewed conscientiously expressed the

belief that these "actual" data represented the best availa-

ble measures of F/A-18 program inflationary experience. For

the analysis that follows the assumption is made that their

expert opinion is correct.

(2) Recognition of Unrecognized Inflation. Having

assumed that the "actual" inflation data are correct, the in-

tent now is to adjust the estimates of F/A-18 program cost

reported in the December 1980 Selected Acquisition Report for

the difference between the Office of the Secretary of Defense-

issued estimates of inflation and these "actual" measurements

of inflation.

This is accomplished by identifying the string

of then year outlays (historical and current estimate of future
12

cash flows) for the :/A-18 program.

Then, these cash flows are deflated using a

price level index made up of the "actual" inflationary data

for past years and the December 1980 Office of the Secretary

1I
"These cash flows are not published in the SAR's but

are the basis for SAR cost estimates. They were provided by
for the program office and are presented in Appendix D.
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of Defense, estimates of future escalation. The worksheets

and a detailed, step-by-step description of methodology for

these calculations is presented in Appendix D. The results

are presented in Table 9.

TABLE 9

F/A-18 PROGRAM
UNRECOGNIZED INFLATION

(M $)

,.urrent Estimate Current Estimate Cost Growth
Dec. 1980 SAR Dec. 1980 SAR Due to Ur.-

(1975 $) .djusted for recognized
"Actual" Infla- Inflation
tion (1975 $) (1975 $)

Development t,bbl.b 1,52,.O 13'7.6

Procurement I 4,0o5.6 12,40_3.2 1,662.4

N•lilitary
Construction 30.8 27.8 3.0

Total Program 15758.0 13,955.0 1,803.0
Cost I

The cost growth due unrecognized inflation, figure represents

the difference between the December 1980 Selected Acquisition

Report, current estimate, (1975 dollars) and this same esti-

mate recalculated using the "actual" measures of inflation

for past years.

This analysis indicates that the estimate of

total program cost reported in the December 1980 Selected

Acquisition Report is 11 percent or 1.8 billion 1975 dollars

114



in excess of the actual base year cost. Likewise, the eco-

nomic variance reported understates the "actual" impact of

economic change on the program by 1.8 billion 1975 dollars,

and the estimating variance (the catch-all category) is over-

stated by 1.8 billion 1975 dollars.

7. Support Variance

Any change in cost associated with elements not

included in flyaway cost is reported as support variance.

Herein included are cost changes (Irelative to the development.

estimate) associated with training and training equipment,

peculiar support equipment, operational or site activat'ion,

initial spares and repair parts, and changes in construction

requirements. The support variance history of the F/A-18

program is depicted in Figure 33.

Note that the support variance is the only category

which has ever decreased in magnitude after having gone posi-

ti~ve (17).Naval Air Systems Command and the Office of

the Secretary of Defense interviewees indicated (in general,

not specifically addressing the F/A-IS) that this may be

because support cost possesses some "pseudo-management reserve

character." In other words, they suggested that the program

manager has some ability to buy less support than that actu-

ally required. This would allow support variance and hence

total program cost to be reported as lower than that required

to fulfill the spirit of the development estimate. 13

13The F-14 and the S-3 were Navy programs mentioned as
having been "cut short" in terms of support; no quantitative
data was presented.
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Figure 33. F/A-18 Support Variance

Also, the support category provides some flexibility

in leveling the rate of cost growth. Interviewees pointed

out that the estimated amount of support cost can be arti-

ficially reported as lowered during a period of high cost

growth and corrected later.

8. Variance Computation

Before comparing the relative magnitude of the vari-

ance categories, two details need to be addressed. The first

has to do with the order of variance computation and the

other concerns the escalation z%3ociated with program change.
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a. Order of Computation

The order in which variance categories are cal-

citlated can determine the magnitude of change assigned to a

particular category. Consider a hypothetical program in

which 20 units are to be procured at $10 each. The total

cost will be:

$10
20 units x u$10t = $200.

If the unit cost increases from $10 to $15 for

reasons not assigned to other categories, the increase would

be attributed to estimating variance. If, becauso of this

Increased cost, the decision was !wade to acquire five fewer

units, this would be a change in quantity variance.

If the estimating variance is computed first the

amount would be:

Estimating variamce- (20 units x - - (20 units x nd = S +100.
unit uliC

And, then the quantity variance would be:

$15 $15

Quantity Variance $ s - (20 units x L s) - $ - $75ZFl tS units

The net program cost change would be ($ + 100) 4 ($ -75) - $ +25.

However, if the quantity variance is computed

before the estimating variance the amount would be:

$10 12 ntsx$0.
Quantity Variance - (15 units x $ (.0 units x L- ) - $ -SO

1n17t unit
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And, then the estimating variance amount is calculated:

$15 . 1o
Estimating Variance =($15 units x i-) - (15 units x $i-) - $ +75.

unit unit

Here also the net program cost change would be $ +25, but the

amounts assigned to estimating and quantity variance differ.

Recognizing the requirement for consistency, DOD

Instruction 7000.3 mandates the following computational order:

Economic Variances are computed first since they are due
solely to operation of the economy.

Quantity Variances are calculated next because current
period engineering and estimating changes may change
the cost-quantity curve assumptions.

Schedule Variances are next because this completes the
defined scope of the current program.

Engineering, and Estimating Variances are computed next
(in that order) purely in the name of consistency.

Support Variances are computed last because some support
items are estimated as a function of flyaway cost.

b. Program Change-Related Escalation

Program change escalation is the difference between

the then year and the base year dollar cost estimates for each

change contributing to a variance category ct the time a

change is made.14 Once a program change-related escalation

14 The program change-related escalation for the F/A-1i
program may be viewed by looking back at the historical
tracing for quantity (Figure 28), schedule (Figure 30), esti-
mating (Figure 32) and support (Figure 33) variances. The
vertical distance between the base year dollar curve and the
then year dollar curve at each data point represents the pro-
gram change-related escalation as it was reported in the
December Selected Acquisition Reports. From the viewpoint of
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estimate is added to the base year estimated cost of a change,

future changes resultilig from revision of indices will be

reflected in the economic change category, even though such

changes may impact upon a previously calculated program change-

related escalation.

Consider an example: Assume a deficiency is iden-

tified during flight test that requires an engineering change.

Further assume that the cost of the engineering change adds

1,000 base year dollars to the cost of each airplane. The

contribution to the engineering variance, in terms of base

year dollars, would. be $1,000 times the number of airplanes

to be produced. The contribution to the engineering variance,

in terms of then year dollars, requires that the series of

1000 base year dollar, cash flows be inflated by the Office

of the Secretary of Defense escalation index in existence when

the change is made. The next year, if the Office of the Sec-

retary of Defense escalation index changes, the adjustment

to the then year dollar cost of this engineering change would

affect only the economic variance category. This is done to

simplify the Selected Acquisition Report computational

requi rements.

controlling cost, program change-related escalation is very
important. While it is unrealistic to expect to manage a
major weapon system acquisition without making changes, pro-
gram mana1gers must realize that the cost of those changesI
will be magnified by inflation.
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D. MAGNITUDE OF F/A-18 COST GROWTH CONSIDERING "ACTUAL"
INFLATION

Earlier in this chapter it was related that the F/A-18

cost growth was 32 percent in terms of base year dollars ad-

justed for the quantity increase. However, the base year

dollar figure which was adjusted was that published in the

December 1980 Selected Acquisition Report. As was noted in

the previous section on estimating variance, the base year

dollar, estimate reported in the Selected Acquisition Reports

contains cost growth due to unrecognized inflation. The

analyses of the magnitude of F/A-18 cost growth may now be

refined so as to adjust this base year dollar estimate for

both the quantity variance and for the 1.8 billion 1975 dollar

cost growth due to unrecognized inflation. The result is

that the F/A-18 program cost growth, as of December 1980,

was only 10.0 percent when both the quantity change and "actual"

inflationary experience are considered.

E. COST GROWTH--PROGRAM MANAGER CONTROL

In the previous sections cost variance categories were

examined in some detail. This has laid the groundwork for

examining the relative contribution of individual variance

categories to total program cost growth. This relative com-

parison will then support identification of cost growth factors

which can and cannot be controlled by program managers.

The December 1980 Selected Acquisition Report presents

the latest cost variance data produced in concert with a
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iresidential budget. The relative magnitude of these F/A-18

cost variance categories are presented in Figure 34.
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Figure 34. Relative Magnitude of F/A-18 Cost V.iriance
Categories

1. Economic Variance

Economic variance as reported in the December 1980

Selected Acquisition Report, constituted 24.2 percent of

total F/A-18 cost growth. This represents the increased pro-

gram cost associated solely with the operation of the economy

as estimated by inflation indices issued by the Office of

the Secretary of Defense. Practically speaking, the program
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manager had no control over the operation of the economy,

and therefore had no control over this cost growth category.

2. Quantity Variance

Quantity variance made up 27.5 percent of total pro-

im cost growth and represented the cost associated with

increasing the F/A-18 inventory objective from 800 airplanes

to 1366 airplanes. 15 Inventory objective decisions were made

by requirements analysis and managers within the Office of

the Chief of Naval Operations. T'he Naval Air Systems Command

Program Manager had no control over the inventory objectives.

3. Schedule Variance

Schedule variance represented 4.2 percent of total

F/A-18 program cost growth. This variance resulted from

changes to the procurement schedule envisioned in the Develop-

ment Estimate. Slow progress of the F/A-18 test and evaluation

forced a change in the planned production build-up rate, and

the program manager is responsible for control. over the pro-

sress of development testing.

However, a. former Systems Commander pointed out that

more generally, schedule variance was a product of the PPBS

process. As the Navy and ti'e nation attempt to sha-re scarce

dollar esources among competing requirements, a program may

fair better some years than others. If the Congress afpro-

priates fewer funds than are requested in the Navy's Program

IsAs measured on the devejopmert estimate cost quantity

curve.
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Objectives Memorandum and requirements have not changed, then

the option is to stretch out the delivery schedule. The pro-

gram manager cannot be held responsible for schedule variance

which was a product of the PPBS process.

4. Engineering Variance

Engineering variance accounted for ],5 percent of

total program cost growth. Since this category represents

the cost of changes in the physical or functional. character-

istic of a system, a program manager would be expected to

have exercised control over these engineering changes.

5. Estimating Variance

Estimating variancu constituted the largest category

at 34.2 percent of total program cost growth. This category,

by definition, reflects changes in program cost due to correc-

tion of errors in preparing the development estimate. However,

as discussed previously, if the inflation estimated by the

Office ot the Secretary of Defense is less than that actually

experienced during previous years, estimating variance will

also reflect increased cost due to unrecognized inflation.

This research effort found that 1.803 billicn 1975 dollars

of cost growth i-fas reported as estimating variance because

of cost growth ,.ue to unrecognized inflation. This repre-

sented 53.S percent o' the reported estimating variance and

(53.5 x 34.2 =) 18.3 percent of total program cost growth.
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Just as with econcmic variance, the program manager had no

control over cost growth due to unrecognized inflation. 1

I The remaining 46.5 percent of the reported estimating

vari.ance representec. (46.5 x 34.2 a) 15.9 percent of total

program cost growth. This indicates that the development

costimate was lower than experience to date indicates it bhould

have been. This cost growth, due to ovL.-ly optimistic cost

estimating, was controllable, but controllable only by the

program hanager in command when the development estimate was

prepared. Political constraints may have rendered it large-

ly uncontrollable, in effect; and subsequent program managers

were left to suffer the consequences.

6. Support Variance

Support variance composed 8.4 percent of total F/A-18

program cost growth. Support variance reflects changes in

program cost not associated with flyaway cost. However, sup-

Spert items are generally a function of flyaway cost. Thus,

it juantity variance is positive, one would expect to see a

posit,,",;support variance. As was previously discussed, the

16 The approximation is made here that

$75 $ Then Year
(cost due to unrecognized inflation) = (cost due to unrecognized inflation)

$75 total cost growth $ then total cost growth

While not precisely correct, the error is believed to be small
and correction would not justify detailed computations requir-
ing identification of individual cash flows associated with
this category.
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recognition of support cost may allow for some leveling of

cost growth rate, and some needed support may not be recognized.

Generally, program managers can exercise some control over

support variance and can covertly suppress cost growth by

denying or delaying recognition of needed support.

-. Degree of Program Manager Control.

Table 10 summarizes opportunities for the program

manager's control of program cost growth.

TABLE 10

PROGRAM %,IANAGER CONTROL OF F/A-18 COST GROWTH

Variance Percent of Total Opportunity
Category F/A-18 Program for Program

Cost Growth Manager Control

r Economic 24.2 No

Quantity -27.5 No

Schedule 4.2 Some

Engineering ..5 Yes

Estimating 34.2 (=15.9+18.3) 'iYes 1; ! No•

Support 8.4 Some 3

Total: 100.0

Notes: 1. Only the program manager commanding at the time
the development estimate was prepared could
control true estimating variance (15.9 percent).

2. Cost growth due to unrecognized inflation
appears here, (18.3 percent).

3. Program manager can hold down this category by
failing to recognize needed support. Thi.' cec-
ognition 4s not intended to justify this action.

125



This analysis indicates that the program manager had

no possible control of 70.0 percent of F/A-18 program cost

growth. Only the program manager in power at the time the

development estimate was prepared had any control over the

correctness of the baseline estimate. If this first program

manager is excluded, program managers were unable to exercise

control over 85.9 percent of F/k-l8 program cost growth. The

only cost growth category for which the program manager could

be considered fully responsible is engineering variance and

this constitutes only 1.3 percent of total F/A-18 cost growth.

The program manager may have been expected to have had some

control over schedule variance (4.2 percent) and support

variance (8.4 percent).

F. POSSIBLE FUTURE COST GROWTH

This rcsearcher does not foresee a significant likelihood

of significant cost growth associated with engineering changes

or schedule changes. A future decrease in the inventory ob-

jective could yield a cost reduction with respect to total

program cost, but this would increase the average cost of

units that are purchased. Additional support requirements

may produce some cost growth. The main categories of possible

future cost growth are believed to be economic change and

estimating change. Not surprisingly, these are the two cate-

gories that have experienced the largest variance since the

development estimate was established.
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All these categories will be addressed below in greater

detail. The order of presentation is the same as is used

throughout this chapter.

1. Future Economic Change

There is always some possibility that the future will

bring a time of stable or decreasing prices. However, his-

torically the F/A-18 program has developed during periods of

increasing prices and the general expectation is that thiese

conditions will continue. The Office of the Secretary of

Defense estimates of upcoming inflation have ben coisistently

lower than actual F/A-18 experience and the errors i,,jve been

greater the further they extended into thc future. As an

example, consider the evolution of inflation estimates for

1980 procurement, from the time of the development estimate

through 1 9 7 8 .* These data are presented in Table 11.

TABLE 11.

EVOLUTION OF THE JSD ESTIMATE OF INFLATION (PROCUREMENT)
FOR FISCAL YEAR 1980

Date of Estimate of FY 1980
Estimate Inflation (%)

Mar. 70 4.0

Dec. 7 h 4 .5

Dec. 7 5.8

Dec. '8 o.2

'Recall from Chapter two that the Fiscal Year 1980 Budget
was being prepared during Calendar Year [978.

127



The estimate of inflation for 1980 increased every

year but only to a maximum of 6.2 percent. The Naval Air

Systems Command estimated that the "actual" inflation rate

for F/A-iS procurement was 12.8 percent in 1980.

Estimating future inflation rates is a difficult task.

However, there are econometric models (Warton and Data Re-

sources Incorporated, to name two) which have predicted infla-

tion more accurately than the estimates issued by the Office

of the Secretary of Defense.

Officials working in the Office of the Assistant

Secretary of Defense (Comptroller) offered insight into the

reason why their inflation estimates are often unrealistically

low. One very senior official stated, "While the directives

and instructions refer to the escalation indexes as OSD rates,

they really come from the Office of Management and Budget

_Vb; and are in support of the President's economic program.

OMb bi'teves estimates of inflation may be self-fulfilling

l id tc 'realistically' budget for inflation would seem to

rrovide governmental sanctions (for) a stated rate of inflation."

Given this understanding coupled with the observed

historical relationship between the Office of the Secretary

of Defense estimates of inflation and actual experience, it

does riot seem unreasonable to suggest that the economic vari-

ance is presently understated and that it will grow as time
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progresses.1I Therefore, economic change is expected to sub-

stantially contribute to future cost growth.

A number of alternative methods of budgeting for in-

flation are currently being discussed within the Office of

the Secretary of Defense. These alternative methods include:

a) development of a separate deflator (index); 2) budgeting

at OMB projected rates and seeking supplemental appropriations;

and, 3) constant dollar budgeting and incremental funding.

An Assistant Secretary of Defense (Comptroller) Staff White

Paper discussing the pros and cons of these alternatives is

presented in Appendix E.

2. Future Quantity Change

The F/A-18 inventory objectives are dictated by mili-

tary requirements. The requirement for the F/A-18 to fulfill

the role as replacement for F-4 cad A-7 airplanes is pressing,

and in the words of one former systems command admiral, nter-

viewed by this researcher, "...irreplaceable unless we are

willing to accept 20-year old technology." (He was referring

to buying moreA-7's in lieu of F/A-18's).

However, only the future will show the tctal number

of F/A-18 to be actually produced. Every year the U. S. bud-

get is constrained by estimated dollar resources regardless

of t•' total obligation authority already approved for years

1 8 The current estimate of total program cost incorporates
OSD escalation estimates out to 1989.
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in the Five Year Defense Plan. This being the case, each year

a service budget may be reduced by the Department of Defense,

the Office Management and Budget, or by the Pe'esident himself

before the budget is submitted to the Congress.

This being the case, it is in order to quantitatively

analyze the impact that reducing inventory objectives would

have on program cost.

Reducing the inventory objective would reduce total

program cost. However, the total reduction would be less

than the average unit cost times the number of units reduced.

This is because of the learning curve effect and is apparent

when studying the estimated flyaway unit ccst data depicted

S�.in Figure 35.

The solid line on Figure 35 shows the history of fly-

away unit cost estimates as they appeared in the Selected

Acquisition Reports. When the decision was made in 1978 to

increase the inventory objective from 800 airplanes to 1366,

the estimated flyaway unit cost dropped because these later

airplanes can be produced with more efficiency.

The dashed line shows the flyaway unit cost data ad-

justed back to an 800 airplane basis.19 To have decided

during 1980 tQ reduce the inventory objective from 1366 air-

plaaes to 800 airplanes would have been to have suffered an

1 9 These data were adjusted by removing the quantity vari-
ance and the support variance associate with production air-
planes 801 Lhrough 1366, and by proportionally (566 ! 1366-0.41)
veducing the cost growth attributed to all other variance
categories.
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Figure 35. Estimated FIyaway Unit Cost

approximately 0.5 million 1975 dollar cost growth (per unit

basis). The reduction in estimated total flyaway cost would be:

8.5 million 1975$

1366 Flyaway Airplanes x ] i llon17 " 11.5 billion 1975 $
Flyaway Airplane

800 Flyaway Airplanes x F.9 million 1975 $ 7.1 billion 1975 $
ly-away Airplane

Cost reduction due
to decreased inven-
tory objective: 4.4 billion 1973 $

In this example thQ inventory objective was reduced

41.4 percent but the reduction to estimated total flyaway cost

was only 38.2 percent. The average flyaway unit cost increased

almost five percent.
131
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3. Future Schedule Change

There is always another option to reducing the inven-

tory objective in face of budget constraints. That option is

to slcw the production rates and still procure the revised

number of airplanes but over a longer period. This increases

the base year dollar estimate of total program cost because

the contractors' overhead must be supported over a longer

period of time. It increases the then year estimate of total

program cost even further because the stretched out outlays

will have a longer exposure to inflation.

The F/A-18 program already has experienced some cost

growth due to schedule variance, but it has not been laige

relative to other categories. Additionally, fleet force

F requirements will constrain production stretch outs. Cost

growth due to future schedule is net expected to be significant.

4, Future Engineering Change

The F/A-18 &evelopment flight test program is nearing

completion; technical deficiencies have boen identified;

corrections have been conceived and incorpor'-ited; and in most

cases, the corrections have been succes,;Fullv evaluated. The

production design is becoming 'irm. This being the case,

engineering change is not expected t. yie-ld significant future

cost growth.

S. Futu±,' Estimating Variance

It was previously shown that estimating variance con-

stituted the largest F/A-18 variance category. It was further
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shown that approximately one-half of this category represented

cost growth due to unrecognized inflation due to the Office of

the Secretary of Defense estimates of inflation being lower

than the inflation actually experienced. The other half of

F/A-18 estimating variance resulted from an overly optimistic

development estimate of program cost.

a. Unrecognized Inflation

Unless the Office of the Secretary of Defense and

the Navy change policy in order to realistically recognize

inflation in weapon system acquisitions, estimating variance

will continue to increase, and will represent a significant

contribution to future total program ý:ost grcowth.

b. Optimistic Development E'stimate

Continued realization of an overly optimistic

development estimate may also contribute to future cost growth.

Consider Figures 36 and 37.

Figureý 36 shows a least-squares line fitted to

approximate the F/A-18 development estimate, cost-quantity

curve. This development estimate, cost-quantity curve was

derived without the benefit of actual production experience.

This least squares line is of the form

=bCi -- ao0 Qib

0The development estimate cost quantity curve does not
represent a true learning or improvement curve because, among
other things, contractor overhead and other fixed cost are
included in the function. This contributes to the curvelinear
shape (log-log plot).
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Figure 36. F/A-18 Development Cost-Quantity Curve

where Ci is the cost of the Qith unit, and ao equals 41.7

million 1975 dollars,an equivalent to the theoretical cost

of the first production unit, and

in "slope" = -0.342in 2

Therefore the average "slope" = 79 percent. That is, the

F/A-13 unit cost after a doubling of the quantity produced

would be approximately 79 percent of the former cost.

In December 1979, a current estimate, cost-quantity

curve was published in the Selected Acquisition Report. This

represented the develorment estimate, cost-quantity curve
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corrected for actual production experience gained during

assembly of prototypo and test article F/A-18's.

This current estimate, cost-quantity curve and a

least squares line approximation to that curve is depicted

in Figure 37.
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Figure 37. F/A-18 Current Estimate (December 1979),
Cost-Quantity Curve

Here the fitted line is also of the form:

a bCi -aOQi

but now a° = 49.6 million 1975 dollars and b = -0.329;

therefore the average "slope" - 80 percent.

By comparing the development estimate, leasL.

square line to thL current estimate, least squares line the

following may be observed:
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The cost of the F/A-18 theoretical first unit was

greater than that indicated in the development estimate

(a0 for the current estimate (41.7 million 1975 dollars)

is greater than a) for the development estimate (49.6

million 1975 dollars).

* The cost reduction associaced with a doubling of quantity

was slightly less than anticipated in th- development

estimate. (Development estimate "slope" = 79 percent

current estimate slope = 80 percent. Recall that the

greater the "slope" the slower the cost reductioi).

These differenzes are recognized in the positive

estimating variance in the current Selected Acquisition Re-

port, and reflect the ovorly optimistic development estimate.

Since some actual production experience has now

beea accumulated, the theoretical cost of the first unit of

production (a 0 ) may be considered fixed. However, since it

is still very tarly in the production phase, the actual "slope"

is still not known with high confidence. If the average

"slope" of a least-squares line fitted to future current esti-

mates is greatei than 80 percent, the development estimate will

have further proven to have been overly optimistic. This

could result in recognition of significant future cost growth.

Some quantitative insight into the magnitude

of possible cost growth may be gained by using the current
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least squares approximation to calculate the relative totalIflyaway cost assuming a slightly higher average "slope. ,21

For example, the results of these analyses are

presented in Table 12.

TABLE 12

POSSIBLE COST GROWTH AS A FUNCTION OF COST-QUANTITY
CURVE, AVERAGE "SLnPE," WHERE THE RELATIVE MAGNITUDE
OF F/A-18 TOTAL FLYAWAY COST IS REFLRENCED TO THE DEC.
1979 SELECTED ACQUISITION REPORT, 2 2 CURRENT ESTIMATE,
COST-QUANTITY CURVE FOR UNIT FLYAWAY COST. (Average
"slope" -= 80 percent.)
"Cost-Quantity Relative Magnitude of Total

Curve Average "Slope" Flyaway Cost for 1366
-Production Airplanes

80% 1.00

82% 1.21

This analysis shows the very powerful effect that

estimates regarding the cost-quantity curve "slope" can have

21That is 1377 1377

b (1 "slpe"/n 2dQ.Total flyaway cost f aoQibdQi=49.6 f Qilf "slope"/ln)

"12 12

For the Dec. 1979 current estimate, where the average "slope"
equaled 80 percent this function equals k, a constant which
will be the basis of the relative measurement. (This curve
is integrated from 12 through 1377 because the 1366 production
airplanes are produced after 11 development (test article)
airplanes are produced.) ("Slope" must be expressed in deci-
mal form.)

22The cost-quantity curve was not updated in 1q8O, there-
fore this analysis focuses on 1979.
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on total flyaway cost. As may be seen in Table 12, if the

average "slope" of the cost quantity curve turns out to be

82 percent instead of the 80 percent estimated in the December

1979 Selected Acquisition Report; then the 4otal flyaway cost

will be approximately 21 percent greater than that reported

in December 1979. The total flyaway cost reported in the

December 1979 Selected Acquisition Report was 9.3 billion

1975 dollars. A 21 percent increase in total Flyaway Cost

would therefore contribute (9.3 billion x 1.21 - 9.3 billion m)

1.95 billion base year dollars to the total program cost.

It can be seen that if the average "slope" of

the estimated cost-quantity curve is overly optimistic (i.e.,

- if the contractors unit cost does not decrease as estimated

with a doubling of quantity) then significant cost growth

will result.

6. Future Support Variance

There is a possibility that increased support cost

will be incurred during the F/A-18 program. Interviewees

from the Office of the Secretary of Defense generally held

forth that the support cost of the F/A-18 program (and almost

all other aircraft procurement programs) was underestimated;

however, no quantitative estimates were offered. Navy inter-

viewees maintained that the emphasis placed on systems reli-

ability in the F/A-18 program will yield savings in support

costs reported in the current selectcd Acouisition Report are
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accurate. Support changes may contribute to future cost

growth, but further analysis is beyond the scope of this

re sear ch.

G. CHAPTE R I I I SUMMARY

This chapter analyzed the elements that make up the F/A-18

acquisition program and the magnitude of cost growth experi-

enced in the program. Next, the selected acquisition report

cost variance categories were evaluated and expanded to con-

sider the effects of unrecognized inflation. Then information

gained from the calculation of cost growth due to unrecognized

inflation was used to I'u, ther refine the analysis of the mag-

nitude of cost growth. Succcedingly an assessment of the

program manager's capability to control cost growth was offered.

Finally, areas of possible future cost growth were identified.

A more detailed report of general and specific conclusions is

presented in the next chapter.
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IV. CONCLUSION

This chapter will present general and specific conclusions

drawn from the analysis presented in Chapter Three.

A. GENERAL CONCLUSION

This research reveals that the F/A-18 program cost growth

is approximately 10 percent when both quantity change and

actual inflation are considered, and that the program manager

has little control over cost growth. Inflation and possible

failure to realize the expected cost-quantity relationships

are identified as likely areas of significant F'uture cost

growth.

B. SPECIFIC CONCLUSIONS

This section will first specify the major elements that

make up the F/A-IS airplane program and will then summarize

the analysis of the magnitude of total program cost growth.

Next, the major factors which have contributed to the cost

growth will be reviewed and the possible controllability of

those factors by the program manager will be discussed. Fi-

nally, likely areas for future cost growth will be identified.

Before proceeding, two definitions will be reiterated:

Then Year Dollars - The total program cost in then

year dollars is the sum of all the annual appropriations

required for the program. This sum of required appropriations
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reflects assumptions made by the Office of the Secretary of

Defense regarding expected inflation r.&tes.

Base Year Dollars - hie totat p rogram cost in base

year dollars is the total value of th, preogram assuming that

the purchasing power of the dollar existing in 1975 (when

the development estimate was prepared) ,-emained constant

throughout the life of the program.

1. Major Elements of the F/A-18 Pco vram

rhe total cost estimate of the [/1-18 program is re-

por ted in the December 1.980 SeAl,: red Acqu;,it ion Report as

38 billion then dollars or 15.8 base year 1i975) dollars.

Three major elements const itute the F/A- 18 program: develop-

ment, procurement, and military construction cost. The cost

and the relative magnitude of each of these elements are pre-

sented in Table 13.

'rABLE 13
F/A-.18 PROGRAM BREAKDOWN AS OF DEC. 1980

Program Cost Estimate Relative Magnitude
Lletnorit (1975 $) (.Percentage)

Development l.6 Billion 10.5

Proc'irement 14.1 Billion 89.3

M__ilitary
Construction 0.1 Billion 0.2

Total I 15.8 Billion 100.0

IA
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a. Development Cost

'The F/A-I8 development cost reflects all research,

engineering and test and evaluation expenses and is indepen-

dent of the inventory objective. The development phase of

the acquisition is neiring completion and most of' the 1.0

billion 1975 dollar cost is now a sunk cost.

b. Procurement Cost

The procurement cost mirrors the estimated cost

of the planned acquisition of 13bt Flyaway airplanes plu.- the

requested support and spare parts. By far procurement com-

poses the largest portion of F/A-IS total program cost.

c. Mlilitary Construction

The military construction cost includes the esti..

mated cost to construction training facilities peculiar to

the F/A-18. The military construction element represents a

very small proportion of total program cost.

2. Total F/A-I8 Program Cost Growth

The magnitude of F/A-18 program cost growth, relative

to the development estimate, is presented in Table 14 on a

number of different bases.

On a then year dollar basis the total program cost

growth reported in the December 1980 Selected Acquisition

Report is almost 200%. However, this figure includes the

effects of iiflation as estimated by the Office of the Sec-

retary of Defense.
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TABLE 14

F/A-18 TOTAL PROGRAM COST GROWTH
AS OF DEC. 1980

Magnitude of

Basis Cost Growth
(Percent)

Then Year Dollars 194

Base Year Dollars 96

Base Year Dollars

Base Year Dollars

Adjusted for Quantity 10
Change and Unrecognized
Inf lation

On a base year dollar basis the total program cost

growth reported in the December 1980 Selected Acquisition

Report is almost i00 percent. This report of the base year

dollars cost growth considers the Office of the Secretary of

fefense estimates of inflation but does not consider the fact

that much of increase in real assets required resulted from

the decision to acquire 13o6 airplanes vice the development

estimate of" 800 airplanes.

To make a better comparison between the development

estimate of total. program cost and the current (December 1980)

estimate must be adjusted to take out this quantity increase.

On the basis of the base year program cost adjusted for the

quantity change the cost growth is 32 percent. However, this
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figure still reflects the cost g OwUa due to the inflation

over and above that recognized by the Office of the Secre-

tary of Defense.

If the 1.8 billion 1975 dollar cost growth due to

this unrecognized inflation is removed, the cost growth may

be expressed on a basis where the current estimate has been

adjusted for both the quantity change and for the discrepancy

between the Office of the Secretary of Defense estimates of

inflation and the actual inflation experienced during past

years. Thus, on the basis of the ba.,. year dollar cost ad-

justed for the quantity change and for actual inflation, the

program cost growth is only 10 percent.

3. F/A-.8 Major Cost Growth Factors

The major cost growth factors were analyzed via the

variance categories defined in the Selected Acquisition Re-

ports. A quantitative summary is presented in Table 15 and

amplifying comments are offered below.

a. Economic Variance

The economic variance represents the iiicreased

program cost associated sulely with the operation of the

economy as estimated by inflation indices issued by the Office

of the Secretary of Defense.

b. Quantity Variance

The quantity variance represents the cost associ-

ated with the 1978 decision to increase the F/A-18 inventory

objective from 800 airplanes to 1366 airplanes.
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"TABLE 15

F/A-18 COST GROWTH
AS OF DEC. 1980

Variance Percent of
Category Total Program

Cost Growth

Economic 24.2

Quantity 27.5

Schedule 4.2

Engineering 1.5

Estimating 34.2 (-15.9+18.3)Note 1

Support 8.4

Total 100.0%

NOTE 1: The 15.9 percent is true estimating
error and the 18.3 percent is cost
growth due to unrecognized inflation.

c. Schedule Variance

The schedule variance reflects the additional cost

associated with changes to the procurement schedule envisioned

in the development estimate.

d. Engineering Variance

The engineering variance represents the cost of

physical and functional characteristic changes to the system.

c. Estimating Variance

Estimating variance is defined by the Selected

Acquisition Report instructions as the change in program cost
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due to correction of errors in preparing the development

estimate. This definition is misleading because there are

really two parts to estimating variance. The first part is

true estimating error just as the definition indicates. How-

ever, the second part reflects the cost growth due to unrec-

ognized inflation. This cost growth due to unrecognized

inflation comes about because the inflation estimates issued

by the Office of the Secretary of Defense were lower than the

inflation actually experienced by the F/A-18 contractors.

The outlays required to make up for inflation, over and above

that recognized by the Office of the Secretary of Defense,

show up as estimating variance. The F/A-I8 cost growth due

to unrecognized inflation equates to 1.8 billion 1975 dollars

as of December 1980, and constitutes 13.3 percent of the total

program cost growth.

The true estimating error amounts to 15.9 porcent

of the total cost growth. Together the true estimating error

plus the cost growth due to unrecognized inflation total to

(18.3 + 15.9 - 34.2 percent) the cost growth attributed to

estimating variance.

F. Support Variance

The last category, support variance, reflects

any changes in program cost associated with spare parts,

training and ancillary equipment.
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the . Cost Grwt; Cnrc o llabe by Program Managers

This reerhidctsthat surprisingly little of

tetotal F/A- 18 program cost growth is controllable by the

progam anaer. he conmicvariance, and the portion of

the etmtnvainerepresenting the cost growth due to

unrecognized inflation are uncontrollable by the manager.

The quantity variance reflects changes in inventory objectives

determined by the Chief of Naval Operations (among others)

and is also uncontrollable by the program manager. The pro-

gram manager has only some control over schedule variance

since he can impact the testing schedule but he has no control

k over program stretch outs that are a product of the PPBS pro-

cess. The program manager may have some influence over the

support variance in that hie may ho~d down support cost by

failing to recognize needed support. Only the program manager

in command during the formulation of the development estimate

can have any influence over true estimating variance, and

this influence may be politically constrained. The program

V manager has clear control over only engineering variance and

this category comprises only 1.5 percent of the F/A-IS total

program cost growth. Table 16 summarizes the program mana-

ger's control over cost growth.

For example, it may be observed that if every program

manager had improved his managerial efficiency by 20 percent,

he would have been able to reduce the cost growth actually
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TABLE 16

SUMMARY OF PROGRAM MANAGER OPPORTUNITY
FOR COST GROWTH CONTROL

Opportunity Percent of
Total F/A-18 for Program Total F/A-18 Cost
Control? Growth (Percent)

No 70.0 1

Some 12.6

Yes 17.4 1

Total 100 .0

Note 1: If control by first program manager
(the one responsible for the devel-
opment estimate) is excluded the "No",,
category increases to 85.9 percent
and the "Yes" category decreases to

experienced by only six percent. 1If program managers sub-

sequent to the program manager who was responsible for the

formulation of the development estimate had improved their

managerial efficiency by 20 percent, they would have been

able to reduce the program cost growth by only 2.8 percent. 2

Clearly most cost growth is beyond the coatrol of the program

manager.

1(0.20 x (schedule variance +engineering variance + support variance+
true estimating variance) x 100) = (0.20 x (0.042 + 0.015 +- 0.084 + 0.159) x
100 6 percent.

(0.20 x (schedule variance + engineering variance + support variance) x
100) =(0.20 x (0.0424+0.0154+0.084) x 100) =2.8 percent.
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5. Possible Future Cost Growth

Two possible areas of major future cost growth are

identified in the analysis presented in Chapter Three. The

areas are associated with economic variance and estimating

variance.

Data prr, 'ted in Chapter Three clearly shows that

the inflation estin,. es issued by the Office of the Secretary

of Defense are generally lower than the "actaol" inflationary

experience of the aerospace industry. This is noted to be

true for political reasons because Government believes that

recognition of more realistic estimates might imply tacit

approval for higher rates of inflation. This phenomenon of

unrealistically low Office of the Secretary of Defense esti-

mates of inflation is not expected to change. Therefore,

economic variance and the cost growth due to unrecognized in-

flation that is included within estimating variance are expect-

ed to continue to grow, and significant, future cost growth

is likely to result.

True estimating variance may also continue to grow.

A !cast squares approximation to the development estimate,

cost-quantity curve shows a 79 percent improvement rate. When

the cost-quantity curve is updated based on early production

experience the average improvement rate estimate is adjusted to

80 percent. The analysis presented in Chapter Three shows

that program cost is very sensitive to the estimated cost-

quantity relationship. Specificall;, an example was offered
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that showed that if the F/A-i8 average improvement rate degen-

erates two percent to 82 percent, the total flyaway cost may

be expected to increase as much as 21 percent.

6. Summary'

The F/A-18 program cost growth does not appear to be

excessive once adjustments are made for the increased inventory'

objectives and for actual inflation, little of the program

cost growth was controllable by the program manager. Inflation

was the major contributor to cost growth and its contribution

is expected to continue to increase during future program years.

The estimate of total program cost is very sensitive to assump-

tions made with regard to cost-quantity relationships. Failure

to experience the expected reductions in cost associated with

increased productioa quantity could yield significant future

cost growth.
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APPENDIX A

THE DEPUTY SECRETARY %Z.- •IFENSE

WASHINGTON 0 10201

April 30, .981

MEMORANDUM FOR SECRETARIES OF THE :.ILITARY DEPARTMENTS
CHAIRMAN OF THE JOINT CHIEFS OF STAFF
AUNDTR SECRETARIES OF DEFENSE
ASSISTANT SECRETARIES OF DEFENSE

S~GENERAL COUNSEL
ASSISTANTS TO THE SECRETARY OF DEFENSE

SUBJECT: Improving the Acquisition Proce3s

On 2 March 1981, I directed a 30-day assessment of
the Defense acquisition system with the priority objectives
of reducing cost, making the acquisition process more effi-
cient, increasing the stability of programs, and decreasing
the acquisition time of military hardware. The report,
delivered to me on 3.1. March 1981, provided many specific
recommendations and posed a number of major issues for
decision.

I have discussed the report with the Steering Group,
the Joint Chiefs of Staff, the Service Secretaries, and
the Under Setcretaries and selected As*. itant Secretaries of
Defense. Based on the report and those meetings, the
Secretary and I have decided to make major changes both in
the acquisition philosophy and the acquisition process
itself. We are convinced that we have now a historic and
unique opportunity to significantly improve the Defense
acquisition system. We ask for your cooperation and assist-
anoe in carrying out these decisions.

The acquisition decisions are recorded in detail in the
attachments to this memorandum. I would like to highlight
here the major decisions and their implications for DoD in
the following paragraphs.

DoD Acgu:.sition Maragement Philosoohy

The Dao management nhilosophy that I described in
my 27 March 1981 PPBS decision memorandum also applies to
"he acquisition policy and process. Through controlled
decentralization, subordinate !in@, executives will be held
accountable !or the execution of policy decisions and programs
an approved. The review of the acquisiti.n process is a good
example of participative management where the Services and
other DoD staffs, working together, have jointly agreed on
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what should be done. All points of view were considered pr~or
to decision. Now that decisions are made, the Secretary and
I expect full support of DoD staffs and :he Services in
implementation.

I affirm the following acquisition management principles:

1. We must improve long-range planning to enhance
acquisition program stability.

2. Roth OSO and the Services must delegate more
responsibility, authority and accountability for programs:
in part..cular, the Service progran manager should have the
responsibility, authority and resources adequate to execute
efficiently the program for which he is responsible.

3. We must examine evolutionary alternatives which
use a lower risk approach t( technology than solutions at
the frontier of technology.

4. We must achieve more economic rates of production.

5. We must realistically cost, budget, and fully
fund in the FYDP and Extended Planning Annex, procurement,loqistics and manpower for major acquisition programs.

S. Readiness and sustainability of deployed weapons
are primary objectives and must be considered from the start
of weapon system programs.

7. A strong industrial base is necessary for a strong
defense. The proper arms-length relationships wi-,.h industry
should not be interpreted by DOD or industry as adversarial.

DoD-OMB and Congress

Many of the decisions announced in this memorandum
can be implemented within DoOas legislative authority. Some
decisions need to be coordinated with OMB. A number of
recommendations will need Congressional action before final
implementation can take place. In those latter cases, we
will work closely with appropriate Congressional committees
and their staffs to explain and 3ustify our recommendations
for changes to legislative requirements.

DoO-Industry Relationship

While DoD should be tough in contract negotiations
as part of the buyer-seller relationship, this does not
mean that relationships between management and industry
should necessarily be adversarial. Industry and government
have a shared responsibility and must assume a new spirit of
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cooperation. A healthy, Lnnovative, and competitive
industrial capability is 3 primary national objective.

Sdirect all top DoD management, in OSC. in JCS, and in
the Services, to ensure this is understood at all levels.

Economies, Efficiencies and Saving.

A primary objective in streamlining the DOD acqui-
sition process is reducing costs. All noD staffO'ind-
Seirvice managers shoui1d keep this uppermost In tneir minds.
We all must be more aggressive and imaginative in looking
for ways to save money throughout all phases 3f the acquisi-
tion process. : look to each of you to use your enhanced
authority to bring about major savings and improved methods
of operation.

Decisions to Improve Acquisit-4on Policy and Process

The Secretary and I are determined to reduce substan-
tially cost overruns, deploy adequate quantities of needed
systems that are operationally effective and ready, and do
this in the shortest possible time. We are convinced that
the actions directed in the attachment will significantly
contribute to achieving these objectives. The major deci-
sions for improvement can be summarized in four cateqories3

Reduce Acquisition Cost

a Increase prigram stablit. y by fully funding R&D
and procurement at levels iufficient to ensure efficient
cost, supportability and schedule performance, and mniimizinq,'-
chanqes to the approved program.

o Implement multi-year orocurement to improve production
processes, increast -economy-of-scale lot buying, !ecrease
financial borrowing costs and reduce administrative burden
in contracting.

o Reduce administrative costs by simplifying proce-
dures, seeking relief from costly legislative requirements
and reducinq the number of DoD regulations and directives.

o Encourage capital investment to increase productivtty
in the defense industry by umproved contracting, more reason-
able risk sharing, and increased incentives.

o Promote Services use of economic production rates
to reduce unit costs and decrease acquisition time.

o Require Services to budget to most likely cost to
reduce coat overruns and provide stability.
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Shorten Acquisition Time

o Implement Preplanned Product Improvement to reduce
unit coats and decrease acquisition t:ime.

o Provide adequate "front end" funding for test hardware.

Improve Weapons Supgort and Readiness

0 Stress azquisition strateqges that provide incentivesto contractors to attain reliability and maintainability goals.

o Establish readiness obaectives early in development

programs.

Improve ,the SARC Process

O Move toward controlled decenLrallzation of the acqiisi-
tion procses to the Services.

0 Reduce the data and briefings required by the Services
and other DoD staffs.

o Tie the sr. -it.±on process more closely to the PPBS.

Implementation of the Decisions

Implementation of the decisions announced in this

memorandum is as important as the decisions themselves. 4any
decisions, even those within DoD's authority, will take time
to Implement fully. A large number of DoD managers will have
to take part on a worldwide baues.

I assign overall responsibility to the Under Secretary
of Defense for Research, Engineering and Acquisition for moni-
toring and follow-up of all decAsions in this report. I expect
him to establish an appropriate implementing and reporting
system. The first report will be submitted to me by the end
of May and every month thereafter until further notice.

Both thn Secretary and I appreciate the work you and your

staffs have provided during this assessment.

S/

, F'ý A 'nhk •. Coat'l u cc

Attachments

1)
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Recommendation .

MANAGEMENT PRZNC:PLES

The Steering Group recommends phat the OPut7 Secretary .)f
oefense reaffirm the folltwing major acrguaition managementprinciples:

t. An Improved statement of Long-range Defense sOl.cy,
strate.y and resources will be provided ao the Ser,ices In orler

to establysh a framework aor giliears objectives, aoalsh and
massiqn planning oo enhance p eogram stpbilits.

2. Responsibilitia authorit7 and accpuntability for programs
should be af ithe lowest levels of ae organization at whic m a
total view of phe program rests.

3. Service Aronraml Manaiers should have the responsibplipo,authority, resources, and guidelines (goals ani thresholds)
adeqtute no efficiently execute h-e pro ogam. This should
Include the system specific acquisition stratepy for attainment
of che required oaerational and readiness capability, and appro-
eprate flexibility bo tainir the acquisition strategiy to estimates

o .the development priorities and oisds.

4. Evolutionary alsernatlves which use a lrwer risk approacl
to teihnology mun be examined whan niw programs are proposed.
Solutions at ihe frontiers of technolohy must provide an alternative
which oqiers an evolutionary apploach. Pat-planned Produ pi mprove-
ment (P 7 ) should become an integral pary of b kc Acquisfteon 3trateqya

5. Aohmevement of economic rates om production Is a fundamental
goal of the acquisition process.

6. The Services should plan to realiesicaley budget and fully
found in the uYDP and Extended Plarntn Annex (EPA) yte R&D, procure-
ment, logistics and manpower costs at the levels necessary to ptotact
dhe acquisition schedule established at proanam approval points, and
Sachieve acceptable readiness levels.

7. improved readiness Is a orimary objective of rhe acquisition
procass of comparable importance to reduced unit cot or reduceui
acquisition time. Resources ao achieve readiness usiln recein e d •
same umphasis as those t e mber a schedule or performansi,
objectives. :ncsude arom ahe start of weapon system programs
degned-dn reliability, maintaed nabsr lity and support.

9. The proper "arms-length" buyer-seller relationship seouldnot be Interpreted by government or industry as adversarial. The
DoD should be tough in contract negotiations. But 'ftapons acqui-
sition should be managed an a participatinq basis using Industz-1
as a full constructive team member. A strong Industrial base ts
necessary for a st.rong defense.

Approved%
Idea Needs More Develup~ent:
I Need More information:
Disapproved:
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Recommendation 2

PREPLANNED PRODUCT ZMPROVEXENT

A revolutionary system development approacn which uses new
and untried technology to meet 4 military threat can offer
dramatic potential payoffs, but frequently ends up with larle
cost increases and schedule slippages.

An evolutionary approach offers an alternative which minimizes
technological risk, And consciously Lnsert3 advanced technology
through planned upgrades of those deployed subsystems which offer
the greatest benefits. In this manner the lead time to field
technological advances can be 3hortened while an aggressive
scheduling of fielded performance improvements can be expected
during the setvice life of the systems. This concept is called
Preplanned Product Improvement (P3t) , and is commonlY used Ln
comme rcial industry.

Recommendation - Most new and existinq systems should be
partitionse for performance growth through the application of
sequential upgrades to key subsystems in order to reduce development
risk, and Jace best advantage oi technological advance.

Advantages -Can reduce acquisition time, reduce develop-ment rrsR=&nd ost, &i J enhance fielded performance through the
deployment of upgrades. A revolutionary approach can always be
adopted when the demands of the threat or other compelling
military needs requixe such an approach.

Disadvantages - The performance needed to meet a critical
threat- ay dictate the use of distant technology, but the factors
involved in such a decision are seldom Incisive. Therefore, the
choice between alternatives is not likely to be absolutely clear.

Action Required:

- USDRE, weoking with the Services, develop within 30
days a plan for implementing Preplanned Product Improvement including
definitions and criteria for application.

- USDRE request the Services to evaluate onqoing programs
to determine potential for payoff from the application of preplanned
product improvement, and to present results at the next DSARC.

- USDRE assure Services have fixed the responsibility for
review of opportunities for product improvement after any 3ystem
reaches the field, and to develop a product improvement plan.

Approved:
Idea Needs More Development:
I Need More Information:
Disapproved: -
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Recommendation 2

MiULTIYEAR ?RCC'RE:E1T

Recommendation: Encouraqe extensive use of multiyear
procurement Sased upon a case-by-case benefit/risk analysis.

Advantages: multiyear procurement could result in average
dollar savings of 10 to 20% in unit procurement cost through
improved economies and efficiencies in production processes,
economy-of-scale lot buying, decreased financial borrowing
costs, better utilization of industrial facilities, and a reduction
in the administrative burden ir. thn placement and aemýinist:acion
of contracts. in addition, the stimulated investment in production
equipment will result in lower-defect, higher quality products.
The market stability will also enhance the continuity of subcon-
tractor supply lines and thereby decrease acquisition time. Surge
capabtlity will also be improved.

Disadvantages: This funding technique fences in money and
comnits future Congresses. f used to excess, it would significantly
reduce the flexibility of the Secretary of Defense to respond to
unforeseen changes in the external threat. If a multiyear procure-
ment was used to lock in a border line program, costs would be
increased if the program was cancelled. in ordi- to avoid these
potential disadvantages, the following criteria e recommended
as qeneral guidelines to screen potential multiye.r candidates:
(1) significant benefit to the Government; (2) stability of
requirements, configuration, and fundinqg and (3) degree of
confidence in cost estimates and contractor capabilities.

Action Required.

a. General Counsel must respond in writing to Conctressman
Daniel's Bill HR 745.

b. OSDRE and ASD(Comptroller) should brief Appropriation and
Armed Services Congressional Committees on recommended multiyear
procurement procedures and concepts.

c. USDRE should prepare special policy memorandum to the
Military Departments for SecDef signature defining procedures and
requesting identification of potontial FY 93 multiyear procurement
candidates.

d. USDRE and ASD(Comptroller) should modify DoD Directive

7200.4 and the Defense Acquisition Regulation (DAR) and should
interface with OME to modify Directive A-Il as required.

e. SecOef will present TY 83 Presidunt's Budgat containingmultiyear candidates.

Approved:
idea Needs More Development:
I Need More Information:
Disapproved:
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Recommendation 4 ")
INCREASE PRCGMAM 3TABILITY :N TiE ACZUSIT:Cý ?tOCES

Program instability is inherently costly in both time and
money. The 47 major programs zovered by the December 31, L980,
Selected Acquisition Reports (SARa) retlected total cost 7rowth
of 1.9 percent over the Milestone :: estimates. ?easons :r
growth are economic or inflation (2- certent' , quantity changes
(26 percent), estimating changes (13 percent , schoduLe changes
(15 percent), support changes (7 percent), engineerinc chances
(5 percent), and other changes (2 percent). ?orty one (41,
percent of all cost growth is due to quantity and schedule :hanqes.

Of the 47 programs, 19 have had quantity increases, :Q
quantity decreases, and 8 are unchanged. Schedule changes have
resulted in reduced costs on 4 programs and increased costs on
41. The most common cause for ihese changes is financial. The
budget levels and relative priorities of competing programs force
tough decisions to terminate programs, reduce the number of weap-
ons, stretch the development program, delay planned production or
stretch the planned buy.

Recommendation: Secoef, OSD and Services should fully fund
the R&D and procurement of major systems at Levels necessar7 to
protect the acquisition schedule established at the time the pro-
gr@s is baselined, currently Milestone Z1. Limit stretch-outs

-due to funding constraints (except when mandated by the Secretary
or Congress). Establish procedures which will phase the
scheduling of sequential milestones so that manpower "peaks and
valleys" can be minimized consistent with balancing the risks. In
general, only changes which are directed by changed requirements
or development problems should be made.

Advantages: Reduces costs and saves timA by stabilizing
schedules, quantities, and production rates. t lill enhance the
ability to plan force modernizations.

Disadvantages: Budget flexibility will be reduced.

Action Required: SecDef directs that during program and
budget reviews by OSD (ORB) the Service Secretaries must explain
and justify differences between program baselines established at
Milestone :1 and the quantity and funding in the program or budgetunder review.

ASD(C) and ASO(PA&E) include Above direction In rf-93 ?OM
and Budget Guidance.

Approved:
Idea Needs :More Development:
I Hleed more :nformati.on:
Disapproved:
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Recommendation 3

EVCOURAGE CAPITAL 7 S1% _ -'Ar''T T0 ?

Productiviv' .'n the de:ense zsctor of the U.S. economy has
been lagging, in large part -ecause of Lcw levels of capital
investment compared to U.S. nanufacturing :n general. Cash flow
problems, tax policy, high interest rates, and how return on
investment (Rol) "end 'o limit available :nvestment capital. The
industry views low profits and program instability as precluding
investment in capital equipment. This situation has two ma;or
implications: a tendency to shift from defense to commercial
business, and a aecrease in funds availaole for facilitization.

Recommendation: Encourage capital inestment.

Advantages: W1ill increase long-term in,:*estments which ýhould
lead to lower unit .osts of weapons systems. Increase product4;ity.

Disadvantaces: Earlier Government disbursements. Some
reduction in tax revenues.

Action Recuired: USDOPE should have the prime responsibility
to implement the following actions working closely with General
Counsel, Legislative Affairs, and the Service Material Commands.

i* General Counsel should support Legislative initiatives
to permit more rapid capital equipment depreciation and to
ree"nize replacement depreciation costs by amending or revealing
Cost Accounting Stand-.rd (CAS) 409, "Depreciation of Tangible
Assets."

b. Structure contracts to permit companies to share in cost
reductions resulting trom productivity investments. Modify the
Defense Acquisition Regulation (DAR) profit formula. Allow for
awbý.: fees invirsely proportional to maintainability costs.

c. Increase use and frequency of milestone billings and
advanced funding. Expedite paying cycle.

d. Provide for negotiation of profit levels commensurate
with risk and contractor investment; ensure that recent profit
policy changes are implemented at all levels.

s. Instruct the Services of the need to grant equitable
Economic Price Adjustment (EPA) clauses in all appropriate
procurements. Contract price adjustments made iA accordance
with EPA pro 4rsions should recognize the impact of inflation onprofits. Ensure that tý,se clauses are extended to subcontrac tars.

f. Increase emphasis on Manufacturing Technology Programs.

g. Provide a consistent policy which will oromote innovation
by giving contractors all the economio, cad commercial incentives
of the patent system. Provide polic%.s \.o ;rotect proprietavl
rights and data.

h. General Counsel should t*) t• repeal the Vinson-
Trammell A•c.

Approved:
Idea Needs More "ivo.,oumait: i-
I Need More nfom,.,: c,
DIsapproved j



Recommendation 6

bUDGET TO *OST ':'ELY 2OSTS

Intentionally lcw initial cost estimates are a crime contri-
bution to apparent cost growth. Program costs are sometimes zur-
posely understated either because oDD is !orcing a ?roqram to 44t
available funding rather than the !unding it takes :o do the -ob,
or because the contractors are purposely lowering their cost s:ti-
mates in order to win a contract with hones of cecovering onsts on
follow-on contracts. Either practice is referred to as "bu"ina in.
When the actual costa become apparent, OoD is severely criticized
!or cost overruns and there are insufficient funds available to
procure at economic production rates. Also, the negotiated contract
cost does not include future engineering changes or nost-contract
award negotiations which can drive costs higher.

Recommendation: Require the Services to budget to most likely
or expected costs, including predictable cost increases due to risk.
Provide incentives for acquisition officers and industry to make
and use realistic cost estimates.

Advantages: Less cost growth. More realistic long-term de-
fense acquisition budget. Increased program stability.

Disadvantages: Difficulty in determining if a contractor is
providiIng realstic estimates. Political difficulty in rejecting
bids that project prices lower than costs. Difficult to budget
funding greater than publicly-known contractual funding.

Action Recuired: ASD(C) require the Services -,o budget to most
likely or oxpect•el costs including predictable cost increases due to
risk, instead of the contractually agreed-upon cost. USDOE and the
Services provide incentives for acquisition officers and contractors
to accurately project. costs, incl,2ding financial incentives and per-
formance evaluation c)siderat..ons to DoD personnel, and profit in-
centives to industry to reduce costs.

Approved:
idea Needs More Development:
SNeed Moie Information:
Dis&pproved:
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Reconmnendation 7

ECONOMIC ?RODtCTION RATES

The cost and time needed to put a weapon system Into the
field can be reduced by establishing and sustaining economic
rates of production (i.e., the rate at which unit cost duesn't
decrease significant!? with further rate increases). Tiqht
budgets and strong compitition between programs have forced
many programs to accept funding levels in the budget which will
not sustain an economic. rzite of production.

A commitment to economic production rates cannot rule out
Sound arguments for lower (or higher) rates. For example, the
Services may wish to stretch a program over a number of years
in ordzr to preserve a warm production base to permit rapid
mobilization to meet a crisis or war. However, this requires
stockpiling of materials, parts and subsystems to be effective.

R•e•mniendation: Services must use economic production
rates in thair program and budget requests, or explain and be

-prepered to defend the reason why a different rate was selected.

Advntaces: Save time and reduce cost of acquiring new
systems.

Disadvantages: Will buy out the total system faster
(shorter production run for a given quantity) with peak funding
competing with other systems, possible workload fluctuations in
certain industries with occasaional dead time and possible erosion
of the industrial base. Can increase cost of correcting support
problems.

Action Reauired: Secretary of Defense establish policy
requiring Services to fund proqrams at economic rates or justify
any differences during budget reviews by OSD and the DRS. USDRE
4nd ASD(C) include this requirement in the FY 83 program and
budqet guidance.

Approved: __

Idea Needs More Development:
I Need More Imformation:
Disapproved:
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Recommendation 9

ASSURE APPROPRZATE CONTRACT TYPE

Industry has repeatedly, over a long period, expressed serious
concerns about the recurring use of the wrong type of contract. :n
particular, fixed price contracts are frequently employed for
RDT&E and early production, which have legitimate cost uncertain-
ties. This leads to a high risk situation for the contractors and
to cost overruns for DoD. Current DoD policies and regulations
give guidance as to the use of appropriate contract types: however,
this guidance is not being followed in the field.

Recommendation: Give the Program Managers the responsibility
to tailor contract types to balance program needs and cost savings
with realistic assessment of an acceptable balance of contractor
and government risk. Recommendation I/Management Pri.nciple 3
states that the Program Managers be given the authority to deter-
mine the specific acquisition strategy.

A•dyatLqs%1 Precludes a company from being forced to assume
cost risk beyond their financial ability.

May increase competition if contractor risks
are recognized.

Given the Program Managers more flexibility to
accommodate prog:am needs.

Disadvantaaes: Government assumes more cost risk.

Action Recuired: USDRE establish an OSD, Service, Industry
working group to develop an implementation plan to ensure that
appropriate contract types are used. USDRE and the Servire
Secretaries ensure that Program Managers have the responsibility
for determining the appropriate contract type. USDRE should
ensure that the regulations are clear on this point.

Approved:
Idea Needs More Development:

I Need More Infornation:Disapproved:
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Recommendation 9

T1.:ROVESv Sfs!n! SUPnORT A.nD RAEZJ;ESS

As a result of recurring problems with weapons system suppor-,
the recent revision of acquisition policies includes a ma:or er-
phasis on support issues, including reliaoil'.ty, 7iintenance.
spares, test equipment. and maintenance manpower. These recent
policies are generally sound, are not directly influenced ty thie
major acquisition process options presently under consideration
and can be undertaken u•nder any option.

To be effective the policies require Secretary of Defense
commitment. The need for this 3pecific commitment results from
the competition among the conflicting objectives of high perform-
ance, lower cost, shorter schedules, better reliability and
maintenance, and support.

Recommendation: Establish readiness objectives for each
development program to include estimates of the readiness level
to bQ achieved at early fielding and at maturity. Implement
acquisition policy establishing "designed-in" reliability and
readiness capabilities. The implementation must emphasize the
objectives of shortening the overall time to deliver eAuipment to
the troons which meet Mission and readiness needs! the need for
improved estimates of the R&D and support resources requiret: and
additionally, ask that some force elements(s) be targeted fox a
major Improvrement in desiqned-In support capability to be less
dependent on a support tail.

AdvAi u: Clariflies that improvement in readiness is a
major objective of the Administration, and that implementation
must take place.

nisadvantaces: Will require additional technical effort and
resources early in acquisition programs.

Action Reguired: MRA&L draft SecDef policy letter to be
issued within thirty days, reaffirming weapons support policy and
objectives, and tasking the Services to develop implementing
guidelines, including procedures for addressing support early in
acquisition programs.

Approved:
Idea Needs More Development:
I Need More :nformation:
Disapproved:
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Recommendation 10

REDUCE THE ADMINISTRATIVE COST AND TIME TO PROCURE ITEMS

In 1974, Less stringent requirements were established for

DOD Contract procedures associated with purchases under $10,000.
The purpose was to reduce both the time and paperwork costs to
a level commensurate with t1he "alu of the item oeang purchased.
Over the years the tendency of a bureaucracy to take precautions
has expanded the paperwork associated with a procurement, and
inflation has feduced the purchasing power of the dollar until
phe $10,s00 item of 1974 would cost almost twice that much topurchase today.

A simJ.lar inequity exists in the administrative procedures
governing contract !undiag execution. Department of Defense and
Service procedures place numerous administrative requirements on
the obligation of funds. They provide unnecessarily cumbersome
safeguards for the public interest, to a certain extent thereby,
thwarting that interest. There is also a general tendency to
apply the most burdensome procedures, even if administrative
shortcuts are allowed. The DOD is motivating its contract and
fund administrators to avoid the least possibility of criticism
rather than to use economic procedures.

a. Recommendation: Raise the $10K limit for purchase order
contract use to $25K to aucommodate inflation and reduce u=neces-
sary paperwork and review. Letter is enroute from Joint Toig:tics
Commanders to DEPSECDEF recommending change. Proposal is cir-
rently in staffing at OMB for inclusion in the Uniform Procure-
ment System (UPS) and as a legislative initiative.

Action Reguired: DEPSECDEF recommend that OMB (OFPP)
initi change to 10 USC 2304.

b. Recommendation: Raise threshold for contractor costing
data input from $100K to $500K to accommodate inflation and
reflect current auditing procedures. (Paperwork load is such
that only data for contracts over $SOK is actually audited
today.)

Action Required: DEPSECDEF reconmmend that OMB (OFPP)initiate Legislative change to UbC 230b.

c. Rocommendation: Raise threshold for Service Secretary
review of Contract Deermination and Findings (DWF for RDTLE
from $100,000 to $1 million. Current level was set in mid-
1960s. Higher level would still cover 90 t of expenditures
(dollars). Higher limit supported by JLC.
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Actioa Reuu;red: DeOSecDel recommendation to OMS (CFPDI fcr
approval; suosequent change to Defense Acquisitlon :egula.tons 'A .

d. Recommendation: Encourqe .;reaser use of class t0&Fs) wýich
allows one O&F to cover multiple contracts. Reduces total :o¼ue
of contracts which must be reviewed, thus speeding ip processonc
time.

Action Required: USDR&E prepare policy statement encouraging
greater use ot class p&ae.a e

e. Recommendation: Raise reprogramming thresholds from SZX
to SIOM for RDT&E appropriations and from 5SM to S2!M for crocurement.
Thresholds were set 10 years aqo ,•,th no inflation accommodation.r
Greatly reduces Service flexibility to answer program.

Action Required: Renew SecDef/OepSecOef efforts to obtain
Conqressional omiiittee approval (HASC, SASC, HAC, SAC).

Advantages (all above recommendations). Provides immediate re-
lief Trom unnecessary paperwork burden. Reduces administrative
lead time, which will result in reductions in in-house and industry
overhead cost. Supports a far more efficient Government cash flow
managemfent.

Disadvantages: Less opportunities for leqal review*.

f. Recomendation: Eliminate the need for non-Secretarial level
D&Fs for competitive negotiated contract awards.

Advantages: Reduced paperwork and administrative lead times.
In conjunction with recommandation C above, to increase 0&6 thresholds,
the D&F requirement would be considerably reduced.

Disadvantages- Many smaller procurement actions would not tn
reviewod aiove prmqram office level.

Action Resuired: SecDef submit recommuended legislation to
review P'uiC law.

g. Overall Action: USDR&E prepare implementation plan and re-
quired Secoef letters within 60 lays. Tie cost thresholds to infLation.

Approved%
Idea Needs More Deeopment:

I Ueed More :nformation:
Disapproved:

170



Recommendation 11 )
INCORPORAT! TI? ":SE Or 3CDGETED FUNDS

FOR TECHNOL3G:CAL R:-

Material devalopment and early production programs are subject
to uncertainties. Program managers who explicitly request funds to
address these uncertainties usually find these funds delete1
either in the DoD ?PBS process, by 018, r by Congress. Then when
such uncertainties occur, undesirable funding adjustments are re-
quired or the program must be delayed until the formal funding proces3
can respond with additional lollars.

The Army has iniitiated, and Congress has accepted, a Total Risk
Assessing Cost Estimate (TRACE) to explicitly address program un-
certainties in the development of RODT&E budget estimates. The Army
is studying the application of this concept to early production cost
estimates. The other Services Lack a similar concept to justify
reserve funds for dealing with developmental uncertainties.

' Recommendation: Increase eDo efforts to quantify risk and
expand the use of =budgeted funds to deal with uncertainty. Tn-
courage all Services to use such budgeting where appropriate.

Advantages: Cost estimates will be more realistic over time.
Program will be more fully funded and overall programs will be
more stable.

Disadvantages: Can encourage a more costly treatment of
problems that might be solved in other ways (self-fulfilling prophecy).
Higher initial program estimates would result in fewer programs
within a stated total obligation authority.

Action Required: SecDef emphasize the requirement to eval-
uate, quantity and plan for risk. USDRE direct all Services to
budget funds for risk. In particular, each Service should review
the TRACE concept and either adopt it or propose an alternative
for their use to USDRE within 60 days.

Approved:
Idea Needs More Development:
SNeed .More information:
Disapproved:
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Recommendation 12

PROVIDE AD'A= PONT D ... r.T: .... .

Weapon system development programs often have too f•ew test
acticles to allow iarallel tests for performance, reablt:,
etc., and in order to shorten development time without substant.a2l.>-
increasing risks. ?rocurement c-! too few test articles forces a
sequential approach whereby the available test articles are
dedicated exclusi'.ely to development testing. :onseCuently.
operational and other testing cannot be accomolished concurrently
(within acceptable levels of risk) to save time.

Zn addition =o designing for the mator perlormarice objectives,
increased emphasis should be placed on lesigning for reliability
by providing adequate design margins, while giving full considera-
tion to adequate testing, fault isolation and maintainabilit'.
Adequate test hardware shouldt be provided in the program to permit
early combined environmental tests of the subsystems and subsequent
system tests, to allow iteration of the design using the test-fix
test process to achieve early design maturity.

Recommendation: Provide sufficient test hardware to meet
the subsystem, system and software engineers' needs to properl.y
engineer and test development of the end item hardware vsing
parallel testing to reduce overall schedule time. The number
of test articles must be defined and explained durinq preparation
of Service programs and budgets.

Advantages: Saves time in 4-he total acquisition process by
emphasizirngre..-ab•!ity up front and eliminating lengthy and
costly problem identification and correction effort; also allows
realistic concurrent development and operetional testing.

Disadvantages: Requires increased front end funding.

Action aeauired: USDRE ensure that the acquisition strategy
ident`=y plans 'or and funding required to acquire adequate sub-
system and system test hardware to zeduce overall schedule time
and risks.

Approved:
:dea Needs More Develcpment:
I Need More information:
Disapproved:



Recommendation 13

GOVERNMENTAL LEGISLATION RELATED TO ACQUISITION

Over the past decade, the acquisition process has become
overburdened with governmental legislation and requirements.
Individually, these regulations have worthwhile objectives;
collectively, they Imtpose a :ostly and burdensome requirement on
industry and the acquisition process.

Recommendationý Seek DoD relief from the more burdensome
requirements of governmental regulations.

Advantages: Less cost to contractors in doing business
with the Government. Reduce program costs. Simpler contracting
procedures. Faster contract awards.

dantas Reduced benefits which are considered impor-
tan natonal goas. Request fcr relief will certainly spark
debates with the various Lnterented groups.

Action Recuired: USDRLE establish joint OSD and Service
team to weigh the Lmpact of the ,ar:.ous ;overnmental require-
ments and regulations on the efficiency and effectiveness of the
total DOD acquisition and nontracting process. Zndustry and 0MS
should participate to the iaaximum extent possible. A report
should be prepared for the DepSecoef within 45 days.

Approved:
Idea Needs More Development:

Need More lnformation:
Disapproved:

I7
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Pecommendatton 14

REDUCE THE NUMIR OF 0OD ntCT:';ES

The current aczuii~tion directive refers to 114 (ur from

it in 1971 and 26 in 1977) related directives and instructions.
The Services emulate these directives in imolementation with their
own implementing instructions. There is rarel,¾ a challenTe to
these well-intentioned directions, nor is there a cost-benefit
check performed. Program manaqer and industrI, initiatives are
often stilted ty overrequlation. With each new directive addi-
tional paperwork, manhours and other lirect costs are expended
in compliance. Tonoressional, IAO, industry, CSD, and 0F??
stidi*s have indicated that cont:actually imrosed management
systems and data requi:ements cost 3 cents out of every
contract dollar. With dftense contracting approaching S100
billion a year, it means that these management-imposed require-
ments cost approximately 51 billion per year. A 20% improve-
ment would save $116 million per year.

Recommendation: ?educe the number of directives. Require
that the Defense Acquisition Executive be the sole issuer o2 DoD
directives related to acquisition. This would not mean that DAZ
would draft all such documents, only that DAE would have final
review and releasing authority.

Aavantaqes: Coordinates requirements and reduces the issuance
of supjerIlous directives. Will reduce program costs to the
extent that directives require reports, data, documentation.

Disadvantages: Adds an additional layer to the process of
issuing or revisinq a directive. Places the DrA in control of
directives for areas of acquisition for which he may have little
expertise.

Action Recuired: USOPE establish a joint CSD, Service, In-
dustry team to provide recommendations within 90 days to sub-
stantially reduce the nurnber of directives, and the doeumentation
required in contracts.

Approved: _
I•da NTeeds More Oevelopment: ._._.
I Need !ore :nformation:
Disapproved:
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Qecommendation 13
FUNDIN;G FLEXIBILITY

Program continuity requires that we budget for orocurement
funds more than a year in advance of the actual transition Jate
of major acquisition programs from RD to procurement. Since
most development r~rogram schedules are success oriented, some-
times the nrocurement transition date arrives and the s'stem
is not ready to buy. Because nrocurement funds have been
budgeted, thcre is considerable pressure to proceed with pro-
duction rather than accept program delay. if the Secretarv
(and/or Military Departments) had the authority to transfer
these procurement funds to R6V to correct deficiencies without
the prior approval of OMB and Congress, it could significantly
decrease the time involved in resolving program problems.
Section 734 of P.L. 96-52' (MoD Appropriation Act) provides a
general authority for Transfers, not to exceed ý'S0 million
between DoD appropriations. Its use requires a determination
by StcDef that such action is in the National Interest and
must have prior approval by 0MB. Our current reorogramming
arrangements with the Congressional Oversight Committee pro-
vide that any such transfer is of "sDecial interest of the

r ICongress" and requires their nrior approval, in effect, negat-
ing the independent use of transfer authority by the Department.

The proposal would require the support of the Oversight
Committees and OM3. Ideally, such approval should be included
in the general provisions of the Appronriations Act as a sub-
section of 734. We will have to work closely with Congress to
ensure that this authority would apply only to the movement of
funds programmed for an individual weapon system, and would
not be used to transfer funds between programs.

Recommendation: Obtain legislative authority to transfer
individual weapon system Procurement funds to RDT&E.

Advantages: Provides DoD with more flexibility to resolve
weapon system funding deficiencies.

Avoids program delays associated with OMB/
Congressional review and apnroval of funding
adjustments.

4aintains orogram stability by enablinq pro-
gram manager to resolve problems within total
available acquisition funding of the program
involved

1)
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Disadvantages: OP.B/Congressional v ~sib .,t occurs zfeer
the fact.
Could jeopardize current apmropriation
and authorization ?rocess.

Could jeopardize current reoroqramminc

arrangements with Congress.

May be destabilizing.

Action Required: ASD(C) , workinq with the cGeneral Counsel,
OM an ongress establish procedures for 7oD approval of the
transfer of funds in a given fiscal year from ?rocurement to RDT&E
for an individual weapon system when the Secretary of Defense
determines that it is in the National :nterest to do so.

Approved:
Idea NTeeds More Oevelovment:
I Need More information:
Disapproved:

1
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Recommendation 16

CONTRACrOR INCENTIVES TO IMPROVE RELIABILITY AND SQPCORT

Industry has 3aid that even though there is recently more atten-
tion paid to 'support" in DooD solicitataions, there is a widespread
belief that performance and schedule are DoO's principal objec-
tives. There is a need for industry to app1 .y Tore of theaL !*sign
talents to reducing reliability and support problems. Beyond
this a need to improve the identification and specification a!
maintenance manpower constraints and for industry to include
these constraints in the designs.

aecommendation: Acquisition strateqies should identify the
approaches to incentivize contractor attainment of reliability
and maintainabilicy (R&M) goals and reduce maintenance manpower
and skill levels. These should include the apnroach taken in
the RIP evaluation, as well as specific awards, incentives and
guarantees, such as specific rewards for improvinq reoilability.
The Services should develop gra.ter expertise in support related
contractor incentives through analysis of experience lained on
DoD programs.

Improvements should be developed in the method of projecting
critical maintenance manpower skill limitations and translating
these into design constraints and objectives for inclusion in
RI•s and specifications.

A: Improves reliability and suppoit. Reduces
maintenance manpower requirements.

QisadA3ntacs: Incentives othdr than competition require
additional fu'ds.

Action Resuired: USDRE working with the Services, develop
quidelines to include the approaches to incentivize contractors
to improve support within 60 days, followed by a USDRE and
Service evaluation of incentives within the next year.

. SDRE develop with the Services, within one year, improved
approaches to translate maintenance manpower skill projections
into system design objectives.

Approved:
:dea Needs More Development:
I Need More Information:
Disapproved:
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•ecomm, eaor i, ?n 1

oECREASE OSARC BRIEr:'TG V• 3DATA REIEUIREENTS

Ouri,- - -ient Year% there has been a growing tendency t-o

co .ralize .,e lecision process within the DoD. This practice
ha. altipLied througnout the numerous levels of authority in
each of the Serric6r., ind has comoliccated the review nrocess.
This praci-tce has, in and of itself. lengthened the acquisition
cycle; created cost Lncrgeases !ue to ±41ays in decisions: con-
fused the authority, responsibility and accountablýity of the
desi-tated Services Manacors; and nas st_.tled innovation which
cou.WJ produce .roqram improvemTents leading to cost savings.
Thu princ.ple oa decentrallization shou.d be applied to acquisit.on
manaqtmunt.

Recommaendation, Emphas.ze the requirement to achieve

appropriate de.egv.tion of responsibility, authority and accounta-
i '.i-t to an:d within each Serv'ice for system acquisition to

'-'educe the time and effort rsquired for DSARC and Service major
sylsto reviews.

Acc tesl Reduced system cost and shorter acquisition1 cyclei'.7. re- efficien t •espor t•--ag by and within the Se rv ice s.
i More streamlined program management. More efficient 0SARC

and other program reviews. Prtential elimination of layered
manaqement rasultinq in lean organizations.

Diadvantaoem: Some risk of losing a thormugh functional
analysis of the sItm because of the elimina..in of m•re detailed
reviews.

Action .Reeuired: USDUR .nakI explicit the changed character
4ne, the reduced number of briefi-gqe and data. for the DSARC reiew.

Approved:
Idea Noeds Maoe Uev-•1ountent:
SNeed More rnformation: _

Disapprove:

173S.
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Recommendation 18

BUDGETING WEAPONS SYSTEMS FOR INFLATION

Historically, inflation predictions have been lesser
than the actual inflation that come to pass. The situation
has been most severe in major weapon programs that spend out
slowly and extend into those years when Lnflation estimates
have been poorest. The result is that unpredicted inflation
has uut heavily into real program by as much as 56 or $7
billior a year. In addition to the serious underfunding cf
major weapon and ohlier purchases, DoD is charged with poor
management because of the amounts of cost growth Ln current
dollars appearing in reports and in the process.

Recommendation: Review various methods and alternatives
for budgeting more realistically for inflation.

SReuired Action: Comptroller and PA&E develop in more
detail the various alternatives addressing the inflation issue
as relited to planning and budgeting for major acquisiti.on
program And provide a decision paper to the noputy Secretary
)f Defense within 30 days; discuss draft options with 0MB and
appropriate Congressional staff.

Approved:
Idea Needs More Development: _ _

I Need More Information:
Disapproved:
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Recommendat-*on 19
SFORECAST:NG DF 3A:s::Z3S BAZ:

MAJOR D)EvF'75Z PLAINTS

The business base at key defense plants .s not a'euatc>

considered Ln DoD program develooment. C:oss-Service MntactS And
the effects of non-DoD work distorts business base projectiins and
seriously increases overhead costs. This has caused larqe cost !
growth for certain weapons systems. Too 1-ttle consideration is
given to this factor in DoD planning and decision-making.

Recommendationt The Services will increase the effort to -o- i
ordinate programmin t -nformation that affects other Service over-
head costs at jivyen iefense plants. ?rogram off-=es will e
program pro-jections to plant, representat;es so tat overall
business projections can be made available to the Serviics forplanning and budgeting.

Advantages: Better cost estimates and lower cost to the
S~government. Provides more realistic costs and stability.

SAction Resuired: Contract Administration functions will- be
directed to maintain a business base projection, and government
offices will be directed to support this effort and utilize these
data In planning and budgeting. The OSD Cjst Analysis :mprovement
Group (CAIG) will maintain a data exchange !or the Services to
assist In .improved forecasting.

Approved:
Zdea Needs More Develovment: 1
I Need More Znformation:
Disapproved:



Recommendation 20

IMPROVE THE SOURCE SELECT:ON PROCESS

Some DoD competitively-selected contractors have performed
poorly. mn some instances, source selection criteria do not
sufficiently take into account past performance or plans for
future phases of a progr'.m. Also, the credibility and realism
of contractor cost proposals are not always challenged.

Recommendation: imorove the source selection orocess to
place adaed echasis on pasc performance, schedule realism,
facilitization olans and cost credibility. De-emphasize the
importance of lowest proposed cost. Devote more attention to
evaluating contractors' performance during and at the time of
contract comnletion. Provide award fee contract structure to
encourage good performance. This both provides an Incentive
for good nerformance, and a measure of contractor performance
to be used in future source evaluations. Establish quality
ratings where possible and ensure these past performance ratings
are available for use by sourie selection personnel.

Advanjaces: Eliminate poor performers, eliminate proposals
that are unrealistically priced, thereby reducing the risk of
buy-ins.

Disadvantages: ,4ay limit competition. Will be difficult to
lmplegen-t and 'apply fairl7.

Action Recuired: USDRE modify the source selection directive,
DODD 4l05.62, to emphasize the objectives stated above. USDRE
establish a DoD system for recording, documenting and sharing
contractor perLormance.

Approved:
Idea Needs More Development:
I Need More Information:Disapproved:
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Recommendation 21

DEVELOP AND USE STanDARD CPERATIONAL AND SUPORT SST::S

New subsystems and support systems are developed that are
peculiar to specific weapon systems, yet have many performance
features in common with other systems. Use of standard, off-
the-shelf subsystems and/or sumport systems for some of the long
lead time items can reduce development time.

Recommendation: rdentif.' and develop standard subsystems
and support systems or theLr technology (independent of weapon
systems) to meet projected weapon system needs. Support a
program of weapon support R&D to put diagnostic, repair, and
logistic technology on the shelf.

Advantaces: Earlier deployment with lower risk. Enhanced
supportability. Reduction in operating costs.

Disadvantages: Standard systems or technology may not be
best mach orte weapon system needs. Requires i=nceased
funding to implement. Could be overemphasized.

Action Recuired: IISDRE working with the Services submits
a proposed program for FY 82 and beyond within six months.

Approved: _

Idea Needs More Development:
I Need More :nformation:
Disapproved: -



Recommendation 22 -•

PROVIDE MOPE APPROPRIATE DESIGN TO COST ,=OALS

Design to Cost (DTC) fee awards are made as a result of
paper analysis. There is little or no tie to actual cost3 Ln
production. DTC Lncent.ve fees and awards are payable !uring
and at the conclusion of 7ull-Scale Development. Award ;s based
on the forecasted average cost for the product.on quantity.

Recommendation: Provide appropriate incentives to .ndustr,'
by associating :ee awards to actual costs achieved during the
early production runs.

Advantages: Ties award to "real" achievement. Makes DTCi maaniniqrul.

Disadvantages: Changes in program (rates, quantity, in-
flation, tc.) complicate analysis of results. Longer time
between DTC effort and award payment.

Action Required: mnsure program managers and contracting
offices develop contract terms and ?rocedures to provide for
the payment of Design to Cost (DTC) awards and incentives based
upon costs actually achieved during early production runs. Base
payments on demonstration that initial ccsts are on track with
DTC goal for total forecasted production.

Approved:
Idea Needs More Development:.
I fleod More Information:
Disapprove:
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Recom:mendation 22

ASSU1RE MPLZMZE;TAT:ON OF AC:UIST:::3N: ?ROCES3 D:EC:S:::-

The acquisition process has been studied many times by. many
organizations. !lost of the recommendations presented here nave been
made before. However, few of these recomnmendations have been Lmrle-
mented. Congress, GAO, 0MB, OFPP, industry, and OSD have zont.nu-
ously criticized the Services for not following DOD 5000.L anc 2CCT
5000.2. A recent Navy acquisition study reviewed the implementatlon
status of past acquisition process studies and found that of 50
recurrent recommendations, some progress is perceived to have occur-
red in 29 and almost no pr:qress is perceived to have occurred in
the remainder.

A difficulty with implementing recommendations regardina the
acquisition process is the great number of players involved to make
implementation succeed. This requires persistent, intensive, fol-
low-up effort to make sure that the recommendations really do take
hold. The most common reason for non-implementation is simply that
relentless action on t-he part of toD management is not taken to
insure that recommendations are, i.ndeed, implemented. OSD has, Ln
the past, focused a great amount of Tanagement attantion on policy
development and resolution. However, OSD has not monitored imple-
mentation of the policies on a program basis.

Since potential decisions could lead to major changes to the
process and even to DoD organizations and their roles, it will be
difficult for the existing DoD organizations to execute changes
without high level attantion by the SecDef and DepSecDef. Elimina-
tien of the comulexity inhorent in the current process is masked
unless the many different types of changes are considered in terms
of the aggregate administrative and reporting load generated.

A fundamental determination -which is required for each decision
is whether implementation should reflect centralized control under
OSD or decentralization to the Services. Zn selected areas a uni-
formity of action across Services may be desired.

Recomendation: Ensure that a determined management translate:
approved recommendations into implementable dixection and fixes
responsibility so that management has visibility if the actions
taken.

Advantager: This plan will not suzceed without a well planned,
intensive, higF visibility, relentless implementation phase. With-
out this effort, this report will degenerate into another ;t%;dy.

Disadvantages: Implementation will require a priority and
time commitment .rom all levels of management ranging from the
SecOef to the Program Manager for a number of years.

Action Required: a. Assign averall responsibility to USDRE
for moni3or ng and aollow-Ltp of all decisions made in this report.

b. USDRE will assign a prime responsibility
for action on every recommendation and decision In this report. :n
general, these assignments have been specified under the "Acticn
Required" sections: however, in certain cases specific action res-
punsibilities will be defined in the immediate future.
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c. USDRE 3hould zonsider tilizing a work-nc
group containing OSD and Service -epresentat;ves to ass.Lst in imple-
mentation.

d. USDRZ should consider uti.4zinq a number
of creative techniques to translate the intent of tihese recommenda-
tions to all Level. This could Lnclude formal training sessions,conferences, video taped training Iilms, articles, and policy letters.

a. Both the Zeeer and the :ýeoSecOef must
maintair a personal interest in ensuring that the changes are impla-
mented, that there i.s contLnuous action to improve the acquisition
process, that periodic reviews take '.ace, and that all Services and
OS staff be made aware of the SecOef priority interest on this
Subject.

Approved: _

Idea Needs More Development:
Need More Information:
Disapproved:

Ii
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MAJ:R :SStES FOR

This section oresents for iecisLon the najor z.sues /.entt-
tied in the oefense Systems Aysit•cn =eview.

A. Issue: -WHAT SHOULD BE MHE SECDEF (DSARC) DECISiO'% MILZSTONES?

"The current process provides fcur discrete SecDef decision
points. All of the alternat_'!es discussed below retain the
current "milestone" process structure. -owever, all alterna-
tives either de-emphasize or reduce the number of formal OSO
level milestone :eviews and SecDe! decisions. Under some
alternatives certain milestone reviews are delegated to the
Service Secretarier. The Secrmtary of Defense decision author-
ity arid acquis tlon ?oplcy responsibilities are mainta'.ned and
exercised through the ?PSS 7Docess and/or by inVoK-ng explicit
disapproval of proposed serý'!ce program acquisition decisions
at any stage in the cycLe. There are four alternatives shown
schemai-ically on page

Alternative One (Page 0-ll) reduces the current four discrete
Sec~ef • •iec.s•n milestones to *Three (with flexl.biLit7 for only
two) by altering milestone :ero,

Milestone Zero SecoDef review and decision is accomplished throuqh
the annual Planning, ?rogramming and Budgeting System (PPBS).

Although Milestone I is retained, a SeeDef decision would gen-
erally be necessary only when a program requires a Aignif lant
prototype (Advanced Development) phaie. When held, Milestone I
documentation would be reduced.

Milestone 1 and I1 reiews would continue to be conducted by
the DSARC with final approval action by the SeeDef. Any pre-
or pot-Mi-,estone III reviews deemed necessary wo;ild be held at
the Service level except under unusual circumstanco.

Irot - Reduced administrative bureen.
- Incrk,,ased flexibility
- Initial development program reviews and

decisions are speeded.

Con: - May be purceived as a lessining of Secoof
control.

Alternative T4o (Page O-L6) reduces the number of formal £c.
DSAAC rev%_to- Millestones TI and 11:.

Milestone 0 wcould be reviLwed by OSD during PPOS as rin
Alternative One a&ove.

Hlilestone I woild be lelwqated to the Service Secretaries.
SecOef authority and oversight is maintained throumh noti.fý_-

t of Service decisions with ,eto/disapproval aut rlri,; %f

necessary. HO,:I leVII 13 (



Milestones 11 and UII receive a full CSARC review and DSARC approval.

Pro: - Further delegaticn of program responsibi1lit and
reduction in administrative burden.

- Front-end process is speeded as in Alternative One.

- Con: - Further reduction in SecOef control over acquisi-
tion of major programs at front-end; may rest=:ct
SecDef ability to redirect due to program momenzum.

- May not be considered proper implementation of
A-109 with regard "o Milestone 1 CA-l• requires
SecOef to retain decision authority at the tour
Milestone Decisions).

Alternative Three (Page D-19) reduces the SecDf decision miea-
stones to two, but ensurem full Sec~af involvement in major program
initiAtinn, and improved program definition for program qc-ahead.
The first decision point, "Requirements Validation: (equivalent
to combination oC Zero and One) , serves as a flll DSAPRC/SecOef
review and aprt.vel of major program initiation includinq threat,
weapons concept, risk and schedule, readiness, and affordability
goale. At this point a specific "not-to-exceed" dollar threshold
Is vstablishe*C which sets the funding to carry the program through

Concept Validation and early Full-Scale Development activity up to
the second decision point, "Full-Scale Development and Production."
The goals to be achievqd by, and the timinq of the second Secoef
decition poLnt are defined at the first decision point.

Thu Program Go-Alead, second Soc2ef decision point, occurs scme-
what later than Milestone I1 in a "normal" program schedule, and
it is selected to coincide witai Preliminary Destgn Review. SecOef
retains source veto/disapproval of a Service proposed action and
program plans whi.h shal* include Full-Scale Development and Pro-
duction, thu program plan for Test and Evaluation, Support and
Roadinese, and the tutal acquisition strategy.

The production program review is delegated to the Service Secretary
If thers are no major changes to the program approved at the second
decision point by the SecOef.

- Pro: - The adm..nistratie burden is reduced by lewer
OSD level reviews.

- The reviaw LeVwls are Linked more closely to
major expenditure increases.

- Program commitment is delayed until program
technical, performance and cost factors are
more accurately determined.

- Provides more efficient transition between
development and production.

- Con: - Same Czns as above: in aduition the divergence
from A-L09 lanquaqe is more acuts

- No separate Sec~e. ksrodu¢uion decisior required.



a. Issue: SHOULD AENS BE - IMINATED/REVISED?

Problem: The Mission Element Need Statement (MENS) is an
internal CaD document used to support the SecDef decision at
Milestone 0. The MENS is required by DoD implementation of
OMB Circular A-109 31976) requirements to itate needs in terms
of mis3ion and that SecDef should certify the need. The MENS
was to be 5 pages or less. In practice staffing has increased
aiid detailed justification information often requested by OSD
has contributed directly t-o perceptions of growth in the
"*front end" of the acquisition cycle. Thare are 30 MENS
currently approved.
Alternative One would require submission of the MENS (shortened
or as currently required) no later than with t•ie Service POM
thuw linking the acruisition and PPES process. SecDef approval
of MENS would br by accepting POM in the absence of specific
disapp'ov~l.

Proi Consistent with reduced SecDef review options.
Butter integration of acq 1 .sition and PPSS
procesaes as "new starts" would be reviewed
in the coatext of the full Service/Doo budget
formulation orocess.

-SecDef decision authority retained, but
execrised bl exception in the budget process.

- Can: - Some reduction in SecDef visibility and
influence over preliminary proqram plans.

hlternative Two would eliminate MENS documenc entirely;
Conqressional Descriptive Summary (and other P01 documenta-
t on already roquiraed would document lilestone 0.I - ftat - Reduced paparwork, simplified program

documentation.
L

- Con: - MENS has been given considerable visibility
in OtWP, 0NS, and GAO, could be viewed as
circumvention of A-109 thoujh MESS not
specifically tesuired by A-109.

Action Reuired: USDRj revise DoD Dir.ctivw 5000.1/DoD
Intriuction 5000.2 appropriate for altnrnative selected.

Decision:
Alternative I,
Alternative 2

Z Need Kare information

1.3)3
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C. Issue: SHOULD DSARC MEMBERSHIP BE RZVISED?

Problem: Service Secretaries have statutory responsibility for
the execution of contractual and financial responsibilities for
their departments, yet they are not voting members of the DSARC.
Service Chiefs also have no *ote althouch they will be respon-
sible for developing and operating the systems uncdea consideration.

Alternative One would maintain current membership. (USORE,
Chairman; USOP; ASD(C): ASDOMRA&L) ; ASD(PA&E); Chairman, JCS;
plus others in special cases).

Pro: - Retains OSARC as a Secoef staff advisory council.

Cont Could place the DSARC in a position of rcommend-
ing a position that is contradictory to that of
the Service line executive responsible to the
Seebef without explicitly reflectinq the Service
position.

Alternative Two would include the appropriate Service Secretary
or Service Chief as full members of OSARC.

- Pro: - Provide Secaee with a broader advisory council.
- Reduces adversary nature of curent procedure.

- Con: - Reduce the independence of the DSARC as OSO
advisor to SecDef.

- Increases the size of the DSARC.

Action Pequired: USDRE revision of DoO tnhtruction 5000.2

required.

Decision:

A.Al.ternatLve I
Alternative 2

I Need More Information _

K ~)
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Alternative Four (Page D-24) eliminates all SecOef decision
milaestones and delegates total program review responslbili:
to the Service Secretari6s. The DSARC could be invoked at$ecDef discretion but grinerally the SeeDer would exercise -,on-
trol and decision authority on a by-exception veto/disapproval

basis. Milestone Zero would be conducted through the PPBS
process as described earlier.

- Pro: - This alternative goes the furthest toward

decentralization and reduction in adminis-
trative burden.

- Con: - SecOef direct control of major acquisitions is
substantially reduced. Perceived :olation f
the intent of A-109 as regards agency head
responsibility.

Action: USDRE revise DoD Directives 5000.1/2 appropriate to

itErnative selected.

Decision:

Currant: (Four SecDef Milestone Decisions)

Alternative 1: (Three SecDef Milestone Decisions)

Alternative 2: (Two SeeDef Milestone Decisions)

Alternative 3: (Two SeeDef Milestcne Decisions)

Alternative 4: (Zero SeeDef Milestone Decisions)

ACQUISITION PROCESS ALTERNATIVES
S I
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f?
I. :ssue. WHO SHOULD BE THE OE::SO AC •X3:Tc1 T: '"AE£

Problem: Current policy requires that a 0AE be lesignated by
t acDef to be the principal advisor and stae! issistint !or
the acquisition of defense 3ystems and equi-ment. The 23_.?Z is
designated the 3AE. '?owever, the scooe of the f!,nct•,n in-compasses procurement of material to 3uo~ort and sustan 'e
force. There is :ant.nuinq :ompeti:ton ýetween nodeornicaton
readiness, maintenance of forces and su~tatnability. The %0•!
has primary staf4 responsibi'ity for !orc- mcdernization 0!crts
of 0o0.

Alternative One would retain USDRE as the :AE.

- Pro: - The USORE is clearly the OS3 executive with the
greatest technlca:. knowledge and systems 4erlo-
opment expertise.

Ce)n&: Primary USDBE responsibi.ity is levelopinq
weapon systems as opposed to operl•tnq, main-
taining, or supporting the military force.

- The effort to rationalize and !und competinq
programs suffers because US•RE could be anRkD prkiponent himself.

Alternative Two would denignate OepSecOef as OAS.

Pro! - Improved balance between modernit£nq and oipr-
ating the force and a Tý're coherent defense
program could result from having D0eSecOef
chaii• both th% ORA and the 0SXRC.

- Con: - Increases the level of Oepbecefl rnvolvement in
the acquisition procses. USDRE ;s the OSO
technical and -ytsem idevelopment expert.

Deccis ion:

Alternative

L)
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E. ssue: WHAT SHOULD BE THE CRITERION FOR SYSTEMS REVIEWE= 3Y
0SARC?

Problem: Currently, there are over 50 major %rograms iesLrnated
for DSARC review. Although dollar thresholds 'currently Si0!C'
RDT&E or 3500M procurement in FY 1980 5) are "-uLdellines," the,
are generally the rule of thumb used to select nacr nrograns.
Major program designation is derived by subject.ve ;udqment cased
upon joint S3:vice participation, estimated funding, mannower and
support requirements, risk, ?olitics, and other Secretary o0
Defense int3rests.

Alternative One would continue present system.

- Pro: The current system allows flexi'ýiit' i•n
designation, and does not force uncontentious
programs to become major strictly because of
large investment.

- Con: - The largely subjective criteria causes un-
certainty, and may be susceptible to an
arbitrary designation.

Alternative Two increases dollar guidelines for major system
designation to S200M RDT&E and SIB procurement in FY 80 S.

- Pro: - The number of Service DSARCs and OSARC would
be reduced approximately 25% while still
Insuring review of the most expensive major
systems.

- Oncertainty and the opportunity for arbitzary,
unnecessary designation are reduced.

- Con: - Reduces number of major systems of significant
investment not reviewed at Secretary of
Defense level.

Action Required: USDRE revise 0o0 Directive 5000.1/DoD
ZInsruction 5000.2 if Alternative Two is adopted.

Decision:

Alternative 1
Alternative 2

I Need More information
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F Issue: HOW SHOULD THE DSARC/PPBS DECISION 3Z T:TERAT•D•0i

Problem: t has been the percepti.on that a DSARC endorsement
Ssubsequent SacDef anproval commits the 3ecOef/Ser.,•ce to

fund the program as approved. This has led to confusion as to
program status and stabi!ity. The OSARC process reviews s.ngle
programs at significant milestones to determine readiness to
proceed to the next phase. It is not feasible Ln that :ontext
to assess the financing of a ma-or program iis a vis other
Defense reauiremints. :n contrast, the ?PBS addresses ill
programs within a resource aliocation fr nework without an
in-depth review of technical issues and program structure.
This "disconnect," the lack of explicit resource commitment
(including support and manpower) resulting from a successful
DSARC review and subsequent SecOef approval, is frs%"-ntly cited
as a flaw in the acquisition process.

Alternative One continues prasent practice.

- Pro: - Allows fundi-rg decisions luring POM/budget
development.

- Con: - 7osutrs program instaki.lities when OSARC program
is not supported in PPSS cycle.

- May void contract with i.ndustry.

Alternative Two resolves the interface problems by providing that
programs reviewed by the DSARC will be accompanied by issurance
that sufficient agreed to resources are in the YODP and EPA or
can be programmed to execute the procram as recommended. DSARC
review would certify the program ready to proceed to the next
acquisition stage. Affordability In the aggregate would be a
function of the PPSS process.I - Pro% - This would lead to DSARC endorsement of fiscally

executable programs and fosters program
stability through resource commitment.

- Con: - Funding constraints may be set without regard to
technical issues.

Alternative Three has the ORB assuxme the functions of the DSARC.
This also makes 7epSecDef the Acquisition Executive,

- Pro: - Decisions made by single body: no need to
revisit in another forum.

- Forges a closer linkage between the acquisition
process and the PPBS.

- Con: - Current DOP membership not optimal 'or technical
ptogram reviews.
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Action Requ,-,:•. Alte. ativ. 2--OAE enforce =ur.re.- Zoi.
Directive 5Q00 i If ordabily:o,.i'cy and iSC RE tre,:se S00.0
to strengthen policy and eliminate confusion.

*,learnat,.7e 3--USORM rovise .OaD Di.rect,'/e
5000.1/OoD :nstruction i000.2 to reflect chanqes in ;ale and
membership or DRS.

Decision:

Alternative
h Zternat,,e 2.- •<,'"

Alternative 3 _ _

I Need More Information
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G. Issue: PROGPA.M N.ANAGER :0NTROL :1cG:3T:CS !I S
RESOURCES

Proolem: Three prooramming and budgetina problems are iisxn-
centive5 for proqram manaqers to provide system support and

readi.ness.

I Support program and budqet requirements are baed on
experience related measures (unreiated :o readiness) ;nstead
of a system's support requiremeiits and rsadiness factcri.

2. Budget revtew by approzriatlon :ategories. The oldin;
of a weapons sys:em involves several arpro=r.3tions: •,
procurement, military construction, oper ion in! natntenance
and military personnel. Mor"ially budget iec,.sions ;. these
accounts occur without visibility ci the impact on indi,'iual
system's support or :eadiness.

3. Budget execution. Som.e weapon support ýunds (spares,
traininq, depot) are controlled by Service activities not
responsible to the program manager. Sometimes prioritles do
not match the program manager's and funds are diverted to fund
other requirements.

The Program Manager may not know of or participate in PPRS
decisions which impact on his system's suppert. Once decisions
are made on his system's support, they may be altered by an-
other activity during budget execution. This is particularly
critical early in FSED as well as duzinq the transition ýo pro-
duction when large initial support resources ars spent. At any
given time, there would be an estimated 15-20 weapons total
involved in transition. Procurement of spares with contracts
separate from the system production contract increases spares
costs.

OPTIONS: Alternatives 2 and 3 below would appiy to selected
weapon system*, those nearing production or ;.n early production
(15-20 systems). A two year trial is recommended tor the
selected alternative.

Alternative One would continue present manaqewent systen, (use
traditional/experience related measures to review system support
program and badget requirements: review budget by appropriationcategories.

- Pro: - No cost of change.

- Con? - Disincentives !or program manager to -rovide
system support readiness remain. Sudqet review
and budget execution problems are not addressed.

- Little program manager input to support budget
execu .ion.

193



Altqrnat.P', Two would 'ave Seri.ces submit %.,i= :he POM 3u4nort
resource rauLrements and read.ness ob:ectvres, by wearon s-.'stem,
for a. .stems enterinc,'Or p ear i." nroduction. 71reCt OS7 -o'na,.-e
a 5•nýlqe :eview of support associated with Ind-':idual systems.

Pr__o:

Gives more PFBS visibility of the combined effects -f 'naor
support decisions on readiness objerctives.

Removes PPSS disincentives by reducinq indecendent budcet.'
PFSS decisions without viibility of effect 3n program is
whole.

Would niove in the direction of a more mission oriented budget

decisi,ýn process.

Con:

Some extra work for the reviewers.

Alternative Three is •he same as two but woold additionally de-
velop procedures to give the PM mere control nf sunport resources,
funding and execution. Services would develop implementing
approaches to deal with the problems identified on this issuc.
The basic option should qive the Program Manacer a voica in supoort
resource allocation And budget execution process through in-
creased and centraii. ad resource visibility and coordination by
the PM on changqs to hit plans.

Pro:

Giving the Program Manager a voice (or coordination) in major
support resource decisions for his program would improve re-
sponsibility.

Con:

A moderate stoep requires procedural changes and may or may not
be effective. ý'ore direct control of many resources would un-
balance the overall ise of logistic resources by the Service.

Action Reatired: ASO(MRA&L) letter to Services stating objectives
to cive more incentives to PM. ASO(MRA&L) would work with the
Services to define and evaluate implementlnq options. :nxtial
letter can be prepared witnin 30 days.

Decision: Alternative 1.
Alternative 2
Alternative 3•,v

I Need More :ntormation__
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Hi. : VMPROVING RELZABILITY AND SUPPORT FOR =ORTZN-iý

ACQUIZITION :CLE

Problem; In response to serious readiness and :?iiabil_.:y prob-
lems in many of the systems we now operate, there have been
increases in Service and OSD efforts to _!e,~e an nd
support objectives and to demonstrate their rccomplishment irior
to major production commitment. Recent acqu:ior.• mol:::.es
include this increased emphasis.

The new focus on shortening the development process is poten-
tially in conflict with initiatives to improve re!Labil;.v; and
support. Whereas the fastest acquisition approacn involves
Initiating production prior to test of development models. the
highest confidence of achieving reliaci.ity and 'other support
goals in fielded hardware involves iterative design and testing
before high rate production. A balance must be struck on each
program. Many of the serious problems in current systems
result from not striking the correct balance.

For those systems which are run on a fast track, there are re-
quIrements for additional early funding to design in reliability
and support :haracteristIcs - including the need to pay this
price in parallel ,' competing developments. Additional in-housz
talent must be brought to bear, and industry incentives need to
be applied to avoid preuiously experienced support problems.

Because of the relative priority of reliability and support
efforts compared to performance objectives, and the current
shortage of in-house talent to address these problems, specific
top management attention, priority and stress on support re-
sources is needed.

Alternative One modifies the current acquisition procedures to
require a specific early decision (circa Milestone 1 on many
programs) on the approach, additional resources and incentives
which will be used to balance the risks in the reliability and
support area on each program. The vehicle for decision can ze
an acquisition strategy prepared by the Program Manager. This
should include an option which goes as far as possible in extra
efforts (design, parallel testing, contractual) to increase the
likelihood of achievement of support objectives on concurrent
programs.

Pro: - Early deciaion on degree of concurrency set3 in
motion long lead steps to reduce support risks.

- Results in conscious decision to balance a1l the
obj•CtIveS in the light of Service and DoD
priorities.

- Gets additional early resource needs considered.
- Provides clear support objectives to PM.

)
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Con: - Will requre -iore up-front funds. W:ll beviewed by some as addressing support too early.
- Additionaý responsiaillity !or PM (Iut the

clear dec,.sxons may be helpful).

Alturnativc I'do shi!ft n,)re of the focus to tixina rel.iibDliy
and support problems exp,•rienced -n fielding the system by
subsequent redesign of production hardware and incorporation of
fixes. Rely more an interim contractor support while problems
are heing fixed.

- Pro: - Easier to do.
- Leaves prigram manager freer to make the

trade-off.; without Service involvement.

- Con: - Requires more funds to fix Later. ?iistorically
difficult to get funds for major fi:xes. Less
likelihood of avoiding support problems.

- Congress wlll criticize the early fielding
problems.

Action Reauired (if Alternative One 1s selected): USDRE issue
guidance addinq early assessment of support options to the
current procedures. This could be part of a decis~on on over-
all acquisition surategy. Additionally request the Services
to revise and develop support related planning guidelines.

Alternative I
Alternative 2

t Need More Information
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APPENDIX B 1.

_L • THE DSPUTY SEC'RETARY OF DEFENSE -

WASHIN4GTON. *.C. 20301

March 27, 1981

MEMORANDI. FOR SECRETARIES OF THE MILITARY DEPART•nNTS
C.SAIRZAN OF THE JOINT CHIEFS OF STAFF
UNDER SECRETARIES OF DEFE.NSE
ASSISTANT SECRETARPES OF DEFENJSZ
GENERAL COUNSEL
ASSISTANTS TO -TE SECa--eTARY or DEFENSE

SUBJECT: Management of the DOD Planning, Programming and
Budgeting System

On 13 February 1981, I directed a 30-day assessment of
t ie DOD PPBS. The report was delivered to me on 13 March 1981.
Z have discussed it with the Steering Group, the Joint Chiefs
of Staff, the Service Secretaries, the Under Secretaries and
selectad Assistant Secretaries. Your interest, frankness and
professionalism during these discussions have convinced me
that we have a unique opportunity to improva significantly
the way we do our planning and manage our resources.

Based on the report and those conversations, the
Seretary and I have decided on t-ho followinq approach.

DoD Management Philosonhv

The Defense management system will focus on the major
missions that the Department of Defense must address to
satisfy national objectivess

- Xt will define the national military strategy necassa.7y
to support our foreign policy and provida security !o.:
our people.

-- It will help us achieve the integrated and balanced
military farces determined by the Secreta-y to be
necessary to accomplish that strategy.

- it will help assure that we are significant.1y ready
in all aspects to deter aggression and to sticceed
wh-ee armed intervention is necessary.

i- t will provide the frasework necessary t.-) manage the
Defense resources effectively and to insuce successful.
mission accomplishment consi.stent with na tional resource
limitations.
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-- It will provide information to the Secretary to help
him insure that the role of military power is properly
considered in the formulation of national objectives.

Decentralization and Accountability

We will achieve better Defense management by working
toward a system of centralized control of execuLive policy
dixection and more decentralized policy executicn. Working
with the Service Secretaries, the Chairman of the Joint Chiefs
of Staff, and OSD staff, the Secretary and I will concentrate
on major policy decisions, definition of planning goals and
the: al'10"ction" of. rsouxces necessary to strengthen thoe hori-
zontal ntaeratfron of-cux four Services Into a balanced Armed'
Forces Team to meet oux national military strategy. To support
these pclicias and plats, we will hold each of the Service
Secretaries responsible for the development and execution of
the necessaAin programs and the day-to-day management of the
resources under their control. Throu'h9 th..a r.h i- 1•Yei

decentralization, subordinate line executives will be held
account.able for the execution of our approved programs and
policy decisions. This will focus Service management efforts
on improving the operational efficiency of each department.

This general principle, however, has two major corollaries.
First, we must assure that accountability is specifically fixad,
and that an improved process is available for DOD-wide perfor'-
mance evaluation and monitoring. Those who have the responsi-
bility will be held fully accountable for result.. 7 expebct
strong leadership and initiative by the civilian And1 military

* executives at all levels of the Department of Defen.ne. They
must manage well and assure that both the Secretary and I arc
kept informed on a continuous basis of major probl2.nm ana
issues before they surface in forum.s outside DO.

Secondly, this concept must contain appropriate procedures
and levers to assure that Depaxtment-wide, cross-Service and
crnes-coz--and programs are planned, managed and evaluated.
There must be sufficient flexibility to assure that Presidential
and Secretary of Defense goals and priorities arc recognized,
met and maintained by the Services and ltne orga;znations.
Examples include our nuclear forces, C11, 00D-wjdu manpower
policies, mobility forces and others t•iat cut acrw:::; individual
Service lines.

My staff managers in the Office of the .fccrntnriy of ofeonse
AIll be responsible for providing the technical cra;l-S4rvice

mission analysis and evaluations necessary to instire that our
actions effectively integrato the capabilities of the -rvices
in addition, through their review of program cxvru-.inrr within
the departments, OSD staff will provide to the .- v'.;..y and
me independent assessments of the success of otir ovejrll Defence
efforts.
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Particinative Managment

A second major management principle that both the Secretary
and I espouse and expect to utilize fully is that -ll those that
have a legitimate intecest in the outcome of a management deci-
sion should participate in the decision. There ari: many different
internal pointLs of view on major issues and legitimately so. We
want to assure that these positions are full.y articulated at the
appropriate level. We also encourage dissent. We must all have
thft courage of our convictions and exprcus thom prior to the
time of decision. Once the Secretary and I have made the policy
decisions, however, we insist on full support in the implementa-
tion of those decision&.

This pdrticipative principle pertains not only to the OSD-
Service relationship and internally within both CSD and the
Services, but cross-Service as well. On the latter point, I
would like more c:oss-•ervice dialogue to take placz on major
progran development and implementation issues regardlec- oa
whether OSO staff initiates the process. The Joint Chiefs of
Staff, as well as the CINCs, could initiate such dialogue.
Alternatively, the Services, with their enhanced authority anad
responsibility, could acknowledge and move forward on DoD-wide
Opportunities that cut across Service lines.

Economies and Efficiencies

We all, as part of our management responsibility, have to
assure that the large amount of f'inds being proposed for Defense
are used wisely, effectively and efficiently. We must be more
aggressive and imaginative in saving money by el5ninating major
overlaps or duplications and assigning priorities to all programn.
I look to each of you to use your enhanced authority to bring
about major savings and improved methods of operation. During
the programming and budgeting process, we must be straight-
forward with each other in looking for economies and elficien-
cies if our new management system is to work. I expect to
enforce the necessary discipline during the entire process.
Game playing will not be tolerated. We should all remember
that if we do not produce some real savings and lower costs
in many programs, others will do it for us.

Sj~ecific Decisions

In order to assure we follow the management principles and

meet the policy objectives I have stated above, I am directing
that the following actions take place, effective today.

Imoroved Planning

I agree with the consensus that we must both improve
strategic planning in the early planning phase of tho PPns cycle
and strengthen long-range planning throughout the other phases ol
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the PPBS. This calls for a more disciplined planning process
that will provide the framework, the goals and objectives, the
appropriatc military strategies, and the risks associated with
the optimum allocation of available resources. They, in turn,
should be based on military requirements that flow from a
realistic assesument of near-term and long-term threats. The
major issues that will arise in the programming phase and the
major budgetary dacision3 that follow will be measured against
these planning goals and threats, not only against available
budgetary resourcs as in the past.

This improved planning process should address the larger
strategic issues and problum= facing the country. Resource
constraints are an important part of this strategic planning
activity. But we should not allow the strategic planning
process to be too narrowly constrained by fiscal and program
guidance. We need the correct balance to assure realistic,
serious, a&.d pragmatic strategic plan.=ing.

Therefore, to achieve this new pLanning policy, I direct
that USD(Policy), with strong input f.:om JCS and R&Z Resource
Planning, take tý%e lead in designing =his new and improved
planning approach with inputs as nece:;sary from other OSD
staffs, the Services and the CINCx. would like a detailed
plan of action on how we should proce.od within 30 days.

Improved Programming

in accordance with this controll,.d decentralization
principle, the Services will have enhi.nced responsibility for
developing, defending, and carrying out their programs. OSD
otaffs, as I have discussed above, wi.l conicentrate more on
m&Jor DoD pol~cy, planning and prograit issues, primarily those
thlt cut across Service lines and proctrams and those that are
of ?riority Presidential and Secretarx" of Defense interest.
OSD will, with help from the Services. design and plan for
ade.'tional standardization, joint prot rams and joint systems,
to improve efficiency ane reduce cost:.. I hope and expect
t-he Services to join in this effort.

The OSD function becomes at the tame time more difficult
and more critical. OSD must help the Secretary and me manage
the organization as a whole and help t.s identify major problems
and issues in the total system in time to act.

During this immediate FY 83-87 programming phase and
thereafter, all participants should bt: guided by the manage-
ment principles enunciated above and be responsible for the
following assignments:

Le-,d Off ic-s In Coordination With

1. Overall Policy, Strategy, USD/1' JCS, Services, CINCS,
Force Planning, and Planning OSD (NSC)
Guidance
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L,:ad Of ric.ei In Coodi__aton With

'2. R~esource Cb3tivJL' R&E, Mw&L & OSD and S.±rvices, as

Planning and Guidancpt.Fiscal cuidaince COMP, PA&E OMis, White: House,

3. FscalCuidnceUSD/P

4. Progr;L.i Dul.'elOPm.nt Sarvices

5. prograO UnifiSation R&E osn
and Stundardi:.'"tion

6. Program• ReviL-4 and
Evaluation

Canslstcnc_, with .rolicy lNuclear: ISP PA&E. R&E, CCXP
Cnv-y ISA PA&E,"&ECOM"

-Cost-effective force PASE USD/P, MRA&L, RSIr,

trade-of fs, cross- CO?4P

Service balance and
mutuaJ. sup ort

- Cross-progr'-- mod- R&E C3I, Policy Uevi0w,
enizat1iOn, •&D COMP, other OSD as

appropriate

- ROadiness, sustain"- USD/p, PA&E, R&E,

bility, other logistics COMP

-Manpower program MRA&L USD/P, PA&., COMP

feasibility and
efficiency

7. Budget Review; Cost COM4P N11 of OSO, Services

Savings and Added
Efficie-r'ies

"* As a first task, I would like each OSD lead" office to provide
to me a vefy brief paper, in 10 days, on how it would carry aut
ims responsibilities for these assignments. Include your suggest-
ions on how you slan to reduce substantially the information
rcquioen.not of The P0t.I preparation instruction : nd the budget
estimlate suhmis.ion. Our objective will be to develop a POM that

focuses prinmarily on major planning and policy issues.

I am setting the goal of cutting by at least 50 percent the

PCM documentation requirements associated w~th tht- current cycle

(POKf 83). it is my understanding that the response to the YT 82

PCM requizefnents and instructions produced in one case, 2,691 pages

of text and tablce. Surely we can get by with half that, particularly

if we begin to fullo'.. our new management Drinciples. ASD(PA&E)

Mhould review the FY 83-37 POM preparation instructions and nrovide

me a recor:endation in 10 days on modificat3.onsf that can be miado to

achieve the 50 percent reduction goal.
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The Services also should be streamlining Lheir internal pro-
gramming "nd budgeting praceduces. They should focus specifically
or how th..y will provlde the OSD staff and me the essential infor-
mation we need to carry out ouc responsibilities. At a future
date, I will ask the Services for a briefing and a progress report
on how well they are doing.

Change oý Role and Meinbetshin of the ORB

The ORB was established in April 1979 to help improve the
efficiency of the PPBS, priiý.arily by supervising the OSD review
of Service POMs and the Budget Submissi)n. I am now directing
that-, th ORB role and membe "ihip be changed as follows:

Chairman: DepSecDef
Executive Secretary: The Execintivo Assistant to DepSecDef
Permanent Memih irs: ASD (RSE)

Chai.man, JCS ASD (HA) Associate Director/OMB
Sec-k-=ry ASD(M.R.A&L)
Sec.Navy ASD(PA&E)
SecAir ForcL ASD(C)
USO(P) ASD (ISX)
USD (R&E) :•m (ISP)

Role of ORB

The I.-imary rol'.e of DRB is to help the Secretary of Defense
manage the entire revised planning, programming and budgeting
process. I plan to hold regular monthly ORB meetings and more

-often if necessary, to revw,', proposed planning guidance; to manage
the program and budget review process; to advise the Secretary of
Def~ense on policI, planning, program and budget issues and proposed
decisions; to perform program evaluations and reviews of high
priority programs on a :egular basis; and to assure that major
acquisition systems are more closely aligned to PPBS.

I expect a limited number of major issues to b'e r-"sed before
the DRB. Lesser isiues should be decided outsida the ,RB torum
by consensus Letween the Service* and appropriate OSO staff ana
recorded by appropriate decision do-cuments. in al.. cases, the
consensus must reflect Departmenval and AdministrL.ion policy.
Where consensus cannot be reached, the issue will be referred to
the ORB. I also exp,'t- full coordinaticii of DRB decision papers
well before ORB meetings.

DRB members must ba more than advocates of their particular
%reas of re.sponsibility; they must take a broader and deeper Dc2.,
view and help the Secretary and me manacie far bettcr, this complex
organization.
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The 1PBS report on thia subject concluded that the costs of
implemei~ting ZB3 far outweighed the benef *.cial results. Examples
were given of the trcinen"d•us amount of staff time arid paper used.
with little Ltff-ctivt value. I agree with these findings.

Therefore, I direct the Comptroller to begin the process of
reducing the negative effects of the ZBB process on our PPBS

*.eginning now with the FY 83-87 cycle. I would like a detailed
plan on how we can do this effectively and with minimum disloca-
tions for my approval within 10 days. Please coordinate the
detailcd proposal with 0MB. The idea of reexamining the necessity
and desirability ot continuing each program is a good one. The
prccess by which we ha-'e done this is not;:

Rationalization of Data Requircments

The move toward controlled decentralization and the assign-
ment of more responsibility to the Servicas raises a r-mher of
issues on the level of detailed data for'.erly needed by OSD for
centralized analysis and control. In keepinq with this management
phlioazp~h-ý, we will have to look to the Services t.o maintain an
adequate data bank not only to manage and execute their programs
but also to keep the Secretary and OS informed. I expect that
access by CSD will be as required to resolve issues and will be
freely provided by the Services. OSD will zontinue to maintain
those centralized data banks that are mandated by statute or
necessary to support the Secretary in cross-Ser\,ir-e analysis.

The use of that data by OSO must chante. OSO should exercise
its access not tc provide an alternative detailed analysis of
Service programs but to provide the necessary joint program,
cross-Service, and Secretarial priority p.ocjram analysis, review
and evaluation. This of course does not .reclude suggesting
alternatives should this be desirable; but the development and
presentation of alternatives is the responsibility of line manage-
ment in the first instance.

I want to assure we have a hetter definitiun of this complex
issue on level of detail, data banks and categorical formats. In
addition, want to reduce further the pa.eer-work in the PPBS and
to begin to rationalize the usage of the many varieties of cate-
gories and data bases required internally and externally.

To do thin, I direct that a study be mounted to develop a
more consiste~nt framework of data bases and to reduce the level
of data required among OSD and the Services. An intr-OSD-Service
team led hy the Comptroller" as chairman should do an in-depth
problem analysis and array options for cutting down the massive
dAta requirc-ents. Please include the OMB and legislative require-
ments. I expect this report in 30 days.
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Transition FY 83-87

We should begin to move toward the improved VPBS immedi-
ately. I direct USD(Policy) to prepare draft FY 1983-87
policy guidance, PA&E and Comptroller to prepare draft fiscal
guidance and USD(R&E) and MRALL to prepare draft resource
objectives and plannruizg guidance within 10 d.,ys. USD(Policy)
should take the overa.l lead to pull th2 ent re draft policy
guidance package togethmr and distribute it or review to all
appropriate OSO and Service staffs. I then ,xpect to hold
the first meeting of the newly reconstituted DRB to review
and approve the draft poaicy and fiscal guidance.

I expect a significantly reduced Prm t me prepared

by the Services by 15 June 1901.

The Secretary and I, in consultation with the Director
of OMB, have dacided that the joint 0:M/OSD budget review
will be cuztinaed. The precise form and nature of this
review will be developed with OMB in the next several weakL.

I will regularly review progzass t-ward achieving this
new .:evised PPBS. As we go through the FY 83 process and
be.in the FY 84..planning, I will keep open the options oi
a biennial POM and combined program-budget review in the
next cycle. Much will depend on oux progress this sear.

DoD Perforriance Review Process

The Secretary and I will. %ocn be instituting a strong
management review process Uhrc -?; which qoals, objectives,
and milestones will. be establiitied and regulanly reviewo"
by the Secretary anid me for each major program.

Z appreciate the time and interest you have provided
during this rev•.cw. Achieving'the goals the Secretary and
I have set will not be easy and will take time. T2.e Secrxtary
and I expect and know we will receive your full cooperat~on
and your personal leadership over time to achieve our joint
overall objective of revitalizing American military strength.
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APPENDIX C

EVOLUTION OF OSD INFLATION ESTIMATES I
Tables 1, 2, and 3 respectively reflect the historical

evolution of the Office of the Secretary of Defense estimates f
for inflation used in the computation of the current, then

year, estimates of development, procurement, and military con-

struction cost. The historical estimates of inflation are not

corrected for actual inflationary experience during past years.

The estimate for inflation, for each past year, used in the

computation of the current estimate is the last estimat,'2 that

Office of the Secretary of Defense issued for that year.1

k Since the fiscal year 1982 budget was being prepared for

submission in December of 1980, the estimate of inflation used

for the budget year and all future program years was that

Office of the Secretary of Defense estimate issued in December,

1980, (i.e. the current estimate of future inflation.) The

source for these data was the F/A-18 Selected Acquisition

Reports.

1 For example, note that the Office of the Secretary of
Defense estimate of the inflation of F/A-18 development cost
(Table 3) tor 1979 was initially 4.0 percent, but was last
estimated to be 7.0 percent. The 7.0 percent estimate for
1979 was used in the computation of the current estimate of
total development cost.
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I
APPENDIX D

METHODOLOGY FOR CALCULATION OF F/A-1I8
COST CROWTH DUE TO UNRECOGNIZED INFLATION

WITH WORKSHEETS ATTACHED

t. Program Funding (Escalated $.

a. Current & Prior 'ears - Enter the program funding

amounts in escalated or "actual" dollars for each fiscal year

(FY) prior to the Budget Year. Their sum should equal the

amount shown under column 4 on Format E of the SAR. (The

SAR's are not included in this appendix because of security

classification; however, they are available from the Naval Air

Systems Command and from Congressional sources.)

b. Budget YearJ FYOP through to Complete - Enter the

program funding amounts in escalated dollars for each fiscal

year shown under the "Current Estimate" column on Format !1 of

the SAR.

c. Total - Enter the total proý,ram funding (this

appropriation) in escalated dollars. This amount is the sum

of all entries in the "Program Funding (Escalated $)" row. It

should equal the amount shown under column 8 on the Format E

of the SAR.

2 Program Funding (Base Y'ear $)

a. Current & Prior Years

(I) Base Year to Budget Year - Enter the base

year dollars for each FY from the Base Year to the Budget Year.

b. Budget Year " FYDP through to Complete - Enter the

base year dollars for each fiscal year from the Budget Ycnar
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to program completion. Each FY dollar amount should equal

the Current Estimate FYxx minus Escalation Amount FYxx shown

on Format H ot the SAR.

c. Total - Enter the total p.'ogram funding (this

appropriation) in base year dollars. Thi.s amount is the sum

of all entries in the "Program Funding (Base Year $)" rcL.

It should equal the amount shown under column 3 on Format E

of the SAR plus pre-base year escalation shown in the "Foot-

note" of the SAR, where applicable.

3. Program Es'.alation

a. Current 1 Prior Years - Enter the amount of es-

calation "Program Funding (Es,.alated $)" minus "Program Fund-

ing (Base Year $)" for each fiscal year (FY). Do not make any

adjustments for pre-base year dollars in this row.

b. Budget Year & FYDP through to Complete - Enter the

amount c escalation "Program Funding (Escalated R)" minus "Pro-

gram Funding (Base Year $)" for each FY. 'The values in each

FY ,iould equal those shown under "Escat.4tio,\ Amount" on

Format H of the SAR.

C. rotal - Enter the total program escalation amount

(this appropriation). This amount is the sum of all entries

in the "Program Escalation" row. It should equal the total

appropriation escalation entry shown under the Escalation or

Remarks columns on Format G.1 (Cost Variance Analysis chart)

of the SAR plus the pre-base year escalation shown in the
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"Footnote" of tne SAR, where applicable. As a double check,

it qhould also equal the total (this appropriation) from

column 8, Format E, minus the base year $ total (this appro-

priation) from column 3, Format E, minus the pre-base year

escalation shown in the "Footnote" of the SAR, where applicable.

4. Annual Escalation Rate - These rates should be the

annual rates used to develop the "Composite Escalation Index"

that lets you change between program "Escalated" dollars and

"Base Year" dollars. EXCEPTION: FY7T is a "periodic" rate

(e.g., quarterly). If necessary, adapt f'ormat to reflect

Service peculiar instructions for handling the "transition"

year.

a. Current t Prior years - Z:iter the program's annual

escalation rate for each fiscal year (FY). These should be

the annual rates used to develop the "Composite Escalation

Index" for the Budget Year.

b. Budget Year ('; FYDP through to Complete - Enter

the program's annual escalation rate t'or each FYDP fiscal year.

These rates should equal the rates shown under "Escalation

Rate" on Format 11 of the SAR.

S5 Compound Escalation Index - Develop a compound esca-

lation index using the program's "Annual Escalation Rated."

Assign the program base year a value of 1.000. Enter the

index for each fiscal year (FY) as a decimal.
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Generic example (not F/A-18 Data)

Fiscal Annual Compound
Year Rate Index

FY7T 2.30 0.885 - .947 1.07

FY77 7.00 0.947 = 1.000 1.05b

FY78 (Base Year) 5.bO 1.000

FY79 6.00 1.060 1.000 x 1.00b

FY80 6.20 1.126 1.060 x 1.062

6. Outlay Rates - Enter the program's outlay rate (some-

times called expenditure rate) as a percent for each fiscal

year (FY). These rates should be the outlay rates used to

develop the "Composite Fscalation Index:" this permits a

change between program "Escalatcd" dollars and "Base Year"

dollars.

Outlay Percentage

Outlay FY FY FY
Year 197T 1978 1979

APPN FY 2 19 10

FY+1 2-7 3b 36

FY÷2 56 29 39

FY+ 3 11 8

FY +4 3 6 6

FY+5 1 2 1

TOTAL 100% 100% 100%



7. Composite Escalation Index - Enter the program's

Composite Escalation Index (sometimes called outlay-weighted

inidex) for each fiscal year (FY). The Composite Escalation

Irdex results from the mathematical combination of the pro-

grav,'s "Compound Escalation Index" and "Outlay Rates."

Example: Composite Escalation Index (FY 1977).

FY78 FY79 FY80 FY81 FY82 FY83 TOTAL

Compound

Escalation

Rate 1.000 1.060 1.126 1.227 1.334 1.414

x x x x x x x

Outlay
Rate 0.190 0.360 0.290 0.180 0 060 0.020 1.000

Composite
Escalation 0.190 + 0.382 + 0.327 + 0.098 + 0.080 + 0.028 1.1i05

A complete explanation of how to prepare the Composite Escala-

tion index is found in the SAR "Preparation and Review" Guide,

DoD 7000.3-G, page 4-1 to 4-14.

8. Calculated Program Funding (Base Year $)

a. Current & Prior Years through to Complete - Enter

the base year dollar amount obtained by dividing "Program Fund-

ing (Escalated $)" in each fiscal year by the corresponding

"Composite Escalation Index."

b. Total. - Enter the calculated total program funding

(this appropriation) in base year dollars. This amount is the

sum of all entries in the "Calculated Program Funding (Base

Year $)" row.
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TI
The "Calculated Program Funding (Base Year$"

row may not be the same as the "Program Funding (Base Year$"

row. The reasons for differences between the two base year

programs include:

(1) improper escalation calculation; and

(2) not adjuisting the program base year estimate

in years where "actual" escalation rates differ from thoý(.e

projected in the budget,

9. on the attached worksheets the cost growth due to Un-

recognized Inflation equals the Program Funding (Base R) minus

Calculated Program Funding (Base R).
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APPEND[.X E

OSD(C) STAFF 1AUITIE PAPM~R: kF•I\L 1981)

BUb=ý-ING FOR flFLATION

Problem: '•urrent budoetary procedures are not sufficient to protect planned
Defense pr.grams frc-i erosion due to inflation. As a result, recent Defense
budqets h•e less real orowth than planned because of the subseauent effects of
higher than anticipated inflation. The problem is most severe in major wesoon
programs that spend out slowly and necessarily are priced under the assumption
of rapidly declining inflation rates in future years.

Backoround: OMB Circular A-li permit, inflation budgeting throughout the
government. including all Defense purL,,ases from the private sector. In the
past, however. 1MB directed rates for inflation have been materially below
&ctual inflation, leadinq to difficulties in budget execution.

Errors in the forecast rate of inflation affect noO significantly because
def~rse prograns are usually fully funded in the year when they are authorized,
atocugh the monies may not be spent for several Years. The full funding in-
cludes an allowance for inflation, based on the OMB forecast. If the forecast
proves too oottmistic, the appropriated amounts will be inadeouate, since there
is no provision for subsequent adjustments to offset unanticipated inflation.

Moreover, in recent years this problem has been exacerbated hy another develop-
nment. The recently inaugurated Department of Commerce defense deflator, wnicn
is based upon a special survey of defense goods, indicates that prices for
defense purchases have been risino more rapidly than those o" nost goods and
services in the economy, as measured by the GNP deflatnr. Yet under current
procedures DoD must use a GNP deflator for its budget riannina, not a defense
deflator that prooerly accounts for how its purchases differ from the economy-
wide average.

Oiscussion of Alternatives: Three solutions for reducing the loss to inflation
have been proposed: 1) a separate deflator and supplemental appropriation! tj
adjust for the error in the forecast; (2) budget at OMB prolected rates and
seek supplemental appropriations if realized inflation exceeds those projected
rates; (3) request the Congress to appropriate Defense proqrams without reoird
for any future inflation and then later add whatever amount may be needed ti
cover inflation.

1. A Separate rleflatur: This proposal calls for use of a separate Defense
defl'atF, based on the established differences in the Defenre and the GNP
"market baskets," and supplemental appropriations if inflation exceeds the ..
forecast or rescissions if the forecast is too high.

Pro:

If a more approor,ate indeA were accurately projected, then inflation under-
funding would be less likely.
Tle Commerce Defense Price Series supports the conclusion that a separate index
would be better than the GNP deflator.

9 2 ,
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Con:

OMB has objected strongly and publicly to a separate Defense deflator. A
separate deflator may be viewed by some as backing away from the President's
economic program.

It would be a sional, especially to the defense contractor, that our program
could be effectively "indexed" and there would be less incentive for efficiency
and cost reduction.

The low estimate of inflation probably results as much from a low forecast as
from using the "wrona" index. Historically, a seoarate index, projected con-
sistently with the economic assumptions, would still have resulted In the need
for supplemental appropriations.

2. Budoet at OMB Prolected Rates and Seek Supolementals: This proposal
incrementally funds the added inflation as It is measured and reported throuch
the CO mmerce Defense Price inder. The OMB projected indices would be used in
the initial requests.

Pro:

Does not require 0MB to recede from ýhe strong objection to a separate Defense
index.

Evidences continued support of the President's economic program ýnd is consis-
tent with the Secretary's testimony that he will submit a supplemental if the
inflation estimates are too low.

Hedges the risk of conoressional disapproval by solitting the inflation funding
and continulnq to support the full funding concept.

Fits into the current budoet procedures of both the leglslitive and executive
branches with only slight modification.

Funds infiation at the aopropriation level with the applicable Service or
Agency allocating the funds by line item.

Con:

Produces the inflation fund 4nq later than a senarate index would.

May not provide full recovery for inflation since OMB or Congress will probaly
discount the request to provide an incentive for managerneht.

3. Constant Dollar Budget and Incremental Fundinc: This proposal ce.1ls for the
Congress initially to aporopriate amounts for Defense without regard for futwe
Inflation and then later to aopropriate whatever is needed to cover inflation,
thereby maintaining Defense purchasing power. The appropriaticns to increase
Defense funding, by the amount prices had increased, would be made in incre-
ments as inflation occurred.

:} , .. ....



Pro:

Incremental funding would eliminate loss of program to InflAtion if It could te
fully implemented and supported by the Congress. The primary oojectlve is to
get Defense out of the inflation projection business entirely. instead, Con
would concentrate on pricing the proqram accurately in constant dollarii, based
on the premtsn that DoD would lo better taking chances with explicit dw~istoeam
cuts than riskino the i-,licit taxat4ori of Defense orograms that has resulted
from low estimates of inflation.

It would ease the turmoil that results when the economic assumptions are
changed several times a year, in particular just as the budoet is put to bed in
ODcember of each year.

Inflation is incrementally funded by all our NATO allies and Japan.

Con:

Unless estimates are in constant %ctual year dollars, agreement oith 045 :n
estimates of current and budget year rates would still be required, even I,
subsequent years could ýe excluded.

An explicit allowance for unbudgeted Defense Inflation, reouired to compute the
Federal deficit, would reveal aggregate inflation assumptions unless the con-
stant dollar approach were applied government wide.

Although it is possible thi, csn ýe dune without upsettin; the ornsent notl,a-
tion to bid on defense contracts, It may well involve the isssuumption of largor
contingent liabilities by the Government, because less of tie total funds
necessary to procure a given procram 0ill be In hand at the Ir.e of contract
negotiation. U.S. allie.i have to varying degrees manaqed this problem, but
their relationship with industry is different than ours.

Because Conaress has been hesitant in the past to qrant supplementals for
inflation, there Is substantial risk of major cuti in the Increments. The FRG
and other Western European countries now are discovering these risks of incre-
mental budqeting as fiscal pressures begin to force cuts in programs alreaoy
well underway.

Verifiable dita on the actual cost experience of at least ma.1Or procurormentcontractors willi be required. We do not presently have a system that provides

such information. Setting it up may be difficult, particularly at the subcon-
tractor or vendor level and may be oerceived as an increase in qoverioent
controi a&ad regulation.
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