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CHAPTER I

PROBLEM

Problem S;gtement
Evidence made available from the F-15 Systems Program

Office (SPO) indicated that factions within the procurement
community have been willing to accept the F-15 contract and
the F-15 management program as a successful format to be
followed in other major weapon system acqulsttiona.1 This
infers that portions of the F-15 program have already been
deemed a procurement success by these factions and that
they are willing to expend funds based upon the foundation
of applied principles within the F-15 SPO. Should the F-15
contract structure and management programs be adopted by
other program directors without careful adaptation, grave

errors could possibly occur.

Background

The Government procurement arena is one which is

1Captatn Arthur R, Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS). F-15 SPO Aero-
nautical Systems Division, Wright-Patterson AFB, Ohio, Personal
%gggrvtews. November 17, 1971, Decemdber 23, 1971 and July 29,
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typified by change.l Many different procurement policies and
procedures have been developed through the years and applied
to the procurement of major veapons oyot.o.’

W: policy has fluctuated a great deal vithin
the Departasent of Defense in the years since World VWar 1
vhen cost plus percentage of cost and cost plus fixed fee
contracts were popular.‘

Negotiated contracts vere the preferred acquisition
tools in the years during and immediately following WII,
Legislation vas passed which alloved negotiated contracting
but stipulated that formal advertising should be employed
vhensver possidle. The eventual passage of the Armed Forces
Procurement Act of 1947 was a significant landmark in the
history of government procuresent legislation decause it

provided for seventeen exceptions to the advertised procure-
eent doctrine.>

Title 11 of the First War Powers Act, vhich gave defense
secretaries added latitude in procurement procedures during
vartise, vas extended beyond WII and was used extensively

during the Korean conflict. The Title 1l provisions vere

2!‘. Trowbridge von Baur, "Fifty Years of Govermment
Contract Lav,” Federal %ar Journal. p. 30S.

’deard Cox and C. C. Jarrett, Historical Development
of Procurement Methods, Office of Assistant Secretary of
Defense, Washington, D, C., pp. 1-44,

‘l‘. Trowdbridge von Baur, p. 3085,

slb‘do. P. 328.’20
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extended and re-extended by Congress through 1958.%

‘In 1961 under Secretary of Defense McNamara, the
philosophy of shifting as much risk as possidble onto the
contractor was nurtured. This philosophy was converted
to firm guidelines wvhich were ocutlined in the Armed Services
Procureasnt Regulations (ASPR).7 This shift in risk policy
carried with it an implied vwillingness to compensate the
contractor for the assumption of risks. However, the trend
vas to shift the risk and to drive prices down. This occured
because of increased competition and the reversion to
fixed price contracts for formally advertised procurements.
It became apparent that these policies vere too stringent
and that the DOD would have to make other changes which
wvould provide contractors vith profits comensurate with
the assumed rloks.a

The current procurement policy sust be recognized as
the marriage partner of the changing managesent philosophy
within DOD, While DOD {s striving to equitably distribute
the risk in contracting, it is, at the sane time, estadlish-
ing minagement syrcems wirich allovw higher visidility of

61b1d., p. 333,
7U. S. Department of Defense, e‘!§9-§=E§153‘-25999‘5=’n‘
Rgﬁ“l*!lﬁﬂ, §ec51§g 3-308, wWashinpton D. C.: vernaent
nting Office, January 1, 1969, P360.3.
8C1audo ¥itze, "Declining Defense Profits--Government

Eco?g:y. or a National Security Risk,” Ajlr Force, April 1968,
po [}
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statistics and well defined positions of responsibilicy.
It has been recognized that an essential element of program
success is the early determination and definition of the risks
to be aséuaed by the contractor as well as those to be
assumed by the Govetn-ent.9

Current acquisition contracts are being structured in
accordance with the above philosophy. The F-15 and Air-
borne Warning and Control System (AWACS) programs both
have cost plus incentive fee type contracts for system
developaent and fixed price incentive successive target
type contracts for the actual production. This tends to
actually tailor the contract to the degree of risk involved

as time passes and progranms progtesa.lo

The danger involved with current policy is linked to
the tendency to adopt a procedure which has been success-
ful in one program, codify it into law or regulation, and
apply that procedure directly to other programs without
proper adaptation. Conversely, when a policy or procedure
appears to have been unsuccessful within a particular pro-
gram, the technique is dropped or banned from the inventory

of accepted procurement practices.

9Hudson B. Drake, "Major DOD Procurements at War With
Real%gy.' Harvard Business Review, January-February 1970,
p.l .

loU.S. Department of Defense and National Security
Industrial Association, Symposium Proceecdinpgs on Major

Defense Svstem Acquisition, Washinpton D.C., August 11-12,
9N, p. 134.
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It appears as though tog little consideration has
been given to the events lead‘ng to success or failure
of a technique or policy. The tendency is to reject a
technique that has failed and to endorse those that
succeed--even though the techniques may have been limited
to use in only one or two programs,

Contact with F-15 SPO personnel has revealed a concern
that the practices outlined above may be repeated using
contracting and management techniques currently incorpor-
ated within that SPO without being tailored to each specific
program.ll

Effective program managament is dependent upon a

myriad of factors. The vast majority of these factors

may be aligned under five major categories:

1. The adequacy and currency of procurement
policies.

2. The decentralization of authority and
visibility of program directors.

3. The proper staffing and management (internal
and external) of the SPO.

4, A responsive contractor-DOD relation:..ip.

S. A well structured contract.

llCharles interview,
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This thesis has dealt primarily with the last category--
a well structured contract. It must be recognized that an
inter-relationship of the five categories does exist. All
" should be present for maximum effectiveness to be achieved.
Within this thesis a special emphasis has been placed upon
those con;raétual clauses which are "unique" to the F-15
program, Some of the clauses are uﬁique only with respect
to their application in this contract while others have never
before been applied to weapon system acquisitions.

Specifically this thesis has dealt with the basic F-15
contract, F33657-70-C-300 for the F-15 System Support
Services and Data. This contract is between the U, S. Govern-
ment and McDonnell Aircraft Company (MCAIR) of the McDonnell-
Douglas Corporation. The contract award date was December 31,
1969. This thesis has also dealt with supplemental agreements
and documents related to the basic contract where it was
essential to the development of a particular topic.

This thesis did not address itself to the contracts
between the Government and other contractors for the major
assemblies for the F-15, such as Pratt-Whitney for the engines
and Hughes Aircraft Co. for the radar. These contracts are

considered outside the scope of this thesis,



CHAPTER 11
OBJECTIVES

The contract for a major weapon system is an enigma to
most people both inside and outside the Department of Defense.
It is understood only by a comparatively small group of indi-
viduals who formulate, structure, write, administer, and modify
the contract through its life cycle. Those individuals out-
side the contract administration profession who do refer to
the contract are often staggered by the voluminous provisions
which are required by the Armed Services Procurement Regula-
tions (ASPR).

The first objective of this thesis was to:

Describe the new or unique clauses
contained within the F-15 contract,
and compare these clauses with those
of other programs and the require-
ments of the ASPR,

The emphasis has been on the contract provisions which
addressed themselves specifically to the F-15 program and
not the general provisions or "boiler plate" clauses required
by ASPR. The description and comparison of these clauses
should aid in bridging the gap between the professional

contract administrator and those outside the profession who

have an interest in the F-15 program.

Y WY
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The second objective of the thesis was to:

inalyze vhether these selected contract
clauses have contributed to effective

progran manageaent,
In formulating the second objective, the contract vas
vieved as an abstract model of DOD management philosophy.
The influence of the contract clauses on program effective-
ness as they were implemented was our focal point in
structuring the second objective.
The third and final objective wvas to:
Determine the feasibility of apply-
ing these contract clauses to
other programs.
Should the Milestone Procurement Concept as implemented

1 pe applied to other programs? If so,

in the F-15 program
to what extent should it be applied?

The third objective of this thesis has been to answer,
in total or in part, the question of applying F-15 contract
clauses to otheé acquisition contracts. The clauses deter-
mined to be of special significance and in consonance with

the objectives of this thesis were:

Multiple Incentive Structure Contract Item 1,
Multiple Incentive Structure Contract Item 2 and 3,

Target Profit

1Lt:. Col. Delbert H. Strube, "Milestone Procurement,"
The Review (Defense Supply Association), Sept,-Oct.,1970,

Pe
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9.
Avard Fee
‘Demonstration Milestones
Limitation of Government Obligation
Separation of Costs
Cost Schedule Control System Criteria
Current Pricing Data _
Engineering Chango Proposals
Dollar Limitation Clause
Parametric Pricing
Value Engineering Clauses

A number of these clauses fit into homogeneous
categories which were collectively analyzed in the same
chapter. It was found that these clauses were too depen-
dent and interrelated to treat separately.

The resultant categories and functional areas to

which the research was directed were:

Development Incentive Structure Contract Item 1
Production Incentive Structure Contract Item 2 and 3
Profit Objectives

Demonstration Milestones

Limitation of Government Obligation

Cost Control

Change Control

Parametric Pricing

Value Engineering Clauses
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The format of Chapters VI through XII, which cover the
above contract clauses was structured in such a manner that
the research questions were answered within each chapter.
Addressing the research questions within each chapter per-
mitted a streamlining of presentation or research findings
and continuity of homogeneous factors,

The general format followed in Chapters VI through
XII was: |

1. A description of the specific F-15 contract clause
and a comparison of that clause to the present ASPR required
clauses.

2. An analysis of the development of the clause,

3. An analysis of how the clause is presently
functioning and contributing to cost, schedule and technical
conformance standards.

4, An analysis of the feasibility of applying the

clause to follow-on programs,
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CHAFTER 111

RESEARCH QUESTIONS AND METHODOLOGY

‘Research Questions

In order to accomplish the stated objectives, this
research effort has addressed itself to answering the

following research questions:

1, What unique F-15 clauses exist and what are the

purposes of each? Why are they needed?

2, Have these clauses contributed to the success

of the F-15 Program.1

3. Should these clauses be incorporated into other

programs?

Methodology
Extensive, indepth, longitudinal interviews and in-

tensive investigations of avallable contract documentation

1Success is defined here in terms of cost, schedule
and performance criteria, It is not the authors' inteat to
prejudge the entire F-15 program as being successful,
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and related information were the principal methodological
approaches used to collect and analyze the data upon which
the conclusions and recommendations in this study are based.

Personal interviews were conducted with both Government
and industry representatives. The former group consisted of
policy makers, Procurement and Production Directorate managers
technical specialists, negotiators, and contracting officers,
Individuals of McDonnell Aircraft Company were also inter-
viewed, The basic interview guide used is shown as
Appendix A,

The basic contract and supplements along with the con-
tract files located in the F-15 Procurement Office were
valuable sources of information for answering research
questions one énd two,

In order to develop the broadest possible base from
which to answer research question number three, a search was
made for pertinent material from the Defense Documentation
Center, Logistics Studies Information Exchange, Air Force
Institute of Technology and the Air Force Logistics Command
libraries,

It is important that the reader be cognizant of the
fact that all data used in the formulation of this thesis was
gathered prior to 31 July 1972, It was necessary for the
authors to establish this cut-off date for data inputs based

upon scholastic schedule time constraints.




CHAPTER IV
F-15 PROGRAM OVERVIEW

The F-15 development contract award was the result o.
an intensive DOD study and analysis of the proposals sub-
mitted by three major competitors, North American Rockwell,
Fairchild-Hiller and McDonnell-Douglas all competed for the
F-15 contract with McDonnell-Douglas finally receiving the
contract award in December of 1969,

McDonnell-Douglas began work on internal concepts and
designs for an air superiority fighter as early as 1961.1
Many of these early concep,ts were incorporated into the
final proposal submitted to the Air Force in December of
1968, It is important to note that it is a common practice
of aircraft companies to maintain a small scale research
effort on a continuing basis even though no immediate DOD
contract requirement is pending, It is the authors' con-
Jecture that the early and continuing research conducted by
McDonnell-Douglas gave that company a significant headstart
toward the F-15 proposal which they ultimately submitted.,

Developing a proposal for a new weapon system is no

1McDonnell-Douglas Spirit, October, 1971, p. 5.
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small task. The final proposal submitted by McDonnell-
Douglas was 37,500 pages in length and was bound in 308
separate volumes.2 It would be virtually impossible for
any company to generate such a copious work between the
time that the Air Force initiated the Request For Proposals
and the propbsal due date unless a great deal of data already
existed within the company’s library.

The contract Awarded to McDonnell-Douglas was struc-
tured to include three major items., Item 1 provisions are
subject to the cost plus incentive fee clauses. Items 2
and 3 are subject to the clause entitled "Incentive Price
Revision (Successive Targets)” which simply means a fixed

price contract with periodic resets of the target prices.

The major sections within each item ares3
A, Item 1:
1. Design

2. Development (Airframe)
3. Engineering

4, Testing
a. Category I Tests
b. Contractor efforts in Category II Tests

5. Development
a. Simulation
b. Mock-ups

2

3U.S. Department of Defense, “Acquisition Contract
(Phase II) for F-15 Systems Support Service and Data Therefor,”
Contract F33657-70-0300, Dec., 31, 1969, p. 25-30,

Ibid., p. 6.
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B. Item 2:
1. Test aircraft (20 total)
2. Spares and AGE to support flight tests
3. Training equipment (initial)
C. Iteam 3:
1. Production aircraft (107 initially)
2. Training equipment (final)
Items 4 and 5 deal with the provisioned spares and AGE and
are the subject of a thesis by Captains Robert L. Jones and
Robert S, Darden entitled, "Determination of Effective Pro-
cedures for Provisioning of the F-15 Weapon System.” Since
this thesis has not given special consideration to the pro-
visioning aspects of the acquisition contract, the reader {s
encouraged to refer to the above cited thesis for information
concerning spares and aerospace ground equipwent (AGE).

In addition to an eight per cent of target cost profit,
the cost plus incentive fee portion of thg contract provides
for a maximum incentive fee of $2 million to be spread over a
five year period. Incremental awards of up to $400,000 may be
granted yearly. These awards are not cumulative - the
contractor must earn the entire $400,000 within the period
under consideration. Any portion of the $400,000 that is
not awarded to the contractor for a particular period may
not be awarded to him during a following period (year).

The amount of the award fee is determined by an

evaluation board made up of memdbers from DOD and the F-15 SPO.



«16-
The performance categories vhich wvere considered during the
first year evaluation proceedings were:
A. Systems management
B. Veight control
C. Logistics managemsent
D. Cost-schedule control systea criteria
E. Management of Category I testing
" F. Management of operational requirements
G. Management of training requiremsents
H. Configuration management
An avard of $320,000 vas granted to McDonnell-Douglas
based upon the board's evaluation of the company's performance
‘ This award
determination is final and not subdject to negotiation. The
board’'s findings and evaluations were summarized and fur-

during the first full year of contract execution.

nished to the president of MCAIR by the Assistant Secretary
of the Air Force for Installations and Logistics.

Although the F-15 program wvas already undervay when
the results of the Fitzhugh Blue Ribbon Defense Panel were
presented in 1970, it is interesting to note how the F-15
Progran Managemsent Organization closely parallels the
recommendations made Ly that panel. The Deputy Secretary of

‘Captatn Arthur R. Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS). F-15 SPO Aero-
nautical Systems Division, Wright-Patterson AFB, Ohio, Personal
{%;rvtwu. November 17, 1971, December 23, 1971 and July 29,
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Defense, the Honorable David Packard formalized tae Blue
Ridbon Panel recommendations in a memorandua to the heads
of all appropriate offices vithin the Department of Defense
hierarchy in May of 1970. This memorandum is presented in
total as Appendix B to this thesis as it is extremely
pertinent to vhat is nov considered to be "current pro-
curement policy”. The similarily between the procedures
being followed in the F-15 program and those outlined in
Mr. Packard's meaorandum lead one to bdelieve that there was
a very close coordination between the Blue Ribdbon Committee
and DOD directors during the actual examination of acquisi-
tion processes and that at least some of the recommendations
vere implemented prior to their formal presentation in 1970,

The authors further believe that it is necessary to
inject the feeling that has been expressed by a member of the
defense industry which touches on the current DOD contracting
policy as well as the demsonstration milestone programs. The
following statement was issued by Mr. Thomas L. Phillips,
President, Raytheon Company as an industry response to
military and DOD presentations at the Department of Defense/
National Security Association Symposium Proceedings held in
Washington, D. C. during August, 1971,

A second comment 1 would like to make is the

Ve V11 4o develomwent Proframs on CORt.based contracts

and production proprams on a fixed-price basis, It's

very casy to knov the motivation of the contracting

of ficer. The safest thing he can do is to get the
lowest prico and get it locked up on a fixed-price



contract. There is no way to get around that., His
job is most secure by doing that.

I believe it's going to take a much more active
role on the part of the materiel commanders to really
faplement the policy that Mr., Packard enunciated and
the three service managers here have so eloquently
supported,

We could rationalize that the policy is new and,
therefore, we have not had time, but the facts of life
are that Mr, Packard put out preliminary guidance along
these lines around May of 1970 in a very well docu-
mented piece of paper, and even today high risk devel-
opment programs are still being procured on a fixed-
price basis. I was very glad to hear General Brown
say that the guy down the line better get the word.
That's got to be done. Otherwise, the whole thing is
not going to fly.

Finally, one last suggestion, Having been a
participant and observer on this scene for some 25
vears and having watched the pendulum swing one way
and then the other, one of the common mistakes we
make is shortly after a period of having been burned
due to some policy we say to ourselves we must never,
never make that mistake again. The real danger that
I foresee now is the pendulum swinging too far the
other way under the new procurement policy. 1 think
the milestone approach to procurcment is essential to
avoid the mistakes of concurrency, but what I am
much afraid of now is thut a program will come to
the end of its development, the DSARC will have to
act in order to put it into the next phase and the
DSARC will not be aware that they have to act so
it'11 take 6, or 9, or 12 months for them to get
aboard defore they can put it into the next phase,

Some extraordinary effort on the part of the
DOD and the services will have to be made at this
time to make the milestone program work, for people
to do their homework in advance, so that '+hen we
reach these milestones, we can pass them in a
reasonable amount of time, Otherwise, I'a afraid
we stand in danger of fielding systems that take
about a 12-year cycle, and by the time we field
them, they are obsolete, The hostile world in which
we live may not allow such a luxury,

That is the new danger that we must be alert to
as we attempt to ngver. pever make the mistakes of
the sixties again.

5U., S. Department of Defense and National Security
Industrial Association, Symposjum Proceedings on Major

Defense System Acquisition, Washington D. C., Augus% 11-12,
1 l. PP, 1 * [



-19-

The authors believe that these selected presentations
reveal that the contracting 1nnovatton§ *hat have been in-
corporated into the F-15 program are directly related to a
shift in DOD contracting policy which will result in new
management concepts and procedures.

Throughout this thesis an attempt has been made to
point out how particular contract clauses have been structured
to implement the recommendations of the Blue Ribbon Panel and

how these contract clauses impact upon management practices,



CHAPTER V
CONTRACT PHILOSOPHY

The Department of Defense has tried many new
management and contracting techniqués in recent years in the
hope of improving the acquisition process for major weapon
systems, In 1968 when the requirement for a new advanced
fighter aircraft had been justified, the Commander of the
U.S. Air Force Aeronautical Systems Division (ASD) formed a
ccu.mittee which was charged with the task of evaluating prior
methods cf major weapon systems procurement,

This committee was staffed with nine procurement and
legal experts from within ASD and was chaired by Mr, E. J,.
Trusela, Assistant to the Deputy for Procurement and Pro-
duction, ASD. Mr., Trusela had been the Contracting Officer
for the C-5A transport aircraft. Mr. Trusela's presence
on this committee was considered significant by the thesis
authors in view of the highly controversial total package
procurement concept used in the C-5A program. Mr, Trusela's
close association with the C-5A and its contract failures
(or undesirable results) most certainly had a significant
impact upon the contracting changes formulated by this
committee for future weapon systems, The recommendations of

this committee formed the basic contract philosophy upon which
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the F-15 contract was constructed, !
The committee developed a series of facts and consid-
erations which they determined to be primary points upon
which cohtract success or failure hinges, The authors have
summarized these facts and considerations for the feader.

Fact One: Past Weapon Systems Acquisitions Had Resulted
In Iceberg Procurement

The acquisition and operation of most new major weapon
systems had involved the separate negotiation of a develop-
ment contract for prototype hardware, a separate initial
production contract, individual (usually yearly) follow-on
production contracts, and contracts for training, spares,
support items._and other auxi‘'lary equipment, The develop-
ment contracts were usually negotiated in a competitive
atmosphere but the emphasis had been on technical excellence,
Unfortunately, the performance promises made by the contract-
ors were rarely backed up by binding contractual arrangements;
the absence of meaningful and enforceable cost commitments
meant that the Government was in the position of accepting
something less than it had bargained for. Then, because of
the time and expense involved if another source were chosen
for subsequent contracts, non-competitive negotiations with

development contractors were inevitable if the system was to

lMr, Donald Robinson, Chief, Systems Division
Procurement and Production Directorate, F-15 Systems Program
Office, Wright-Patterson AFB, Ohio, Personal interview,
June 22, 1972,
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be introduced into the defense inventory. This is the
meaning of "jiceberg procurement”,

The committee recognized that contractors must be
prevented from "buying in" during the early stages of
system acquisition and then profiting unjustly from the
follow-on contracts. The committee recommended that a
variation of the total package concept could be formulated
whereby the various stages of a systems development could be
included in a single contract, incentivized separately, and
thereby make it unattractive for a contractor to attempt the
old "buying in" ploy.

Fact Two: The Committee Determined That Government Contracts
Do Not Contain Long-Range Motivational Factors For
The Contractor

Since the development of strategic and tactical weapon

systems affords little opportunity for the contractor to

cultivate commercial or foreign sales of the product developed,

it was determined that the two motivational factors which
evolved from Government contracts were the maintenance of
reputation and the immediate profits to be obtained under

that contract.,

These factors were assessed by the committee to actually

discourage maximum technical achievement. It was reasonably

assumed that contractors would strive only for minimum perform-

ance requirements because there were no long range motivational

aspects and therefore marginal system performance would be

achieved,
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This fact prompted the committee to insure that
extensive consideration be applied to the performance standards
established for future systems. This consideration manifested
itself in the F-15 contract via the well defined performance
milestones that were established and written into the acquisi-
tion contract.

An additional phenomena whicﬁ was anticipated to
evolve from this consideration was the contractor's recogni-
tion of the relatively constant profit potential over the life
of the weapon system which could be developed only through
realistic and sustained profit policies negotiated within each
stage of the systems development. This aspect is covered more
thoroughly in Chapter VIII of this thesis,

Fact Three: The Committee Emphasized The Changes In
Technique Of Weapon System Acquisition

The Government had not been able to use the development
and thorough testing of experimental designs and test models
prior to contracting for the production of a weapon system
since shortly after World War II, Todays weapon systems
require that the whole process of definition, design, develop-
ment, testing, and production be telescoped into the shortest
possible time period to preclude obsolescence prior to the
completion of the production run. The result of this is that
new programs must be committed to production prior to complete
development and testing. This creates an environment of
maximum technical and cost risk, particularly where state-of-

the art advances are required,
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This consideration prompted the use of a cost plus
incentive fee type contract for the early stages of the F-15
development, It was realized that the Government must assume
more of fhe risk involved in the early development stage,
when unknown unknowns normally crop up, in order to be con-
sistent with all of the other steps taken to direct the
contractor into a policy of uniform p~ofit incentives through-
out the entire program. Chapter VI of this thesis covers

this aspect more thoroughly,

Fact Four: The Committee Emphasized The Importance Of
. Early Competition Among All Contractors

With the advent of the philosophy of making one con-

tractor responsible for all phases of a systems development
came the realization that competition, with regard to a
particular weapon system, would cease to exist upon contract
award. This meant that the motivation to "buy in" would still
exist among competing contractors. To counter this it was
necessary to insure that Government cost estimates be as
accurate and complete as possible so that each contractor's
estimates could be realistically analyzed.

The committee did not have the power to increase
Government emphasis in the area of cost estimating, but they
did make their beliefs known. It is too early to tell whether
or not Government estimates of the F-15 acquisition costs were
totally accurate, This is a very important area for continued

study,

IRV TRUARYT ¢
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Fact Five: The Committee Recoenized The Possibility Of
Suppressing Technological Advances

The steps that are required to tie the contractor to
well defined cost and time milestones have an inherent dis-
advantage of cauéing the contractor to by-pass or ignore
technological advances unless he is profit motivated to
introduce these advances,

The Government's responsibility here, then, is to
determine in fact that state-of-the-art advances are not
concealed until after a contract has been awarded - then
presented as a justification for a profitable (to the con-
tractor) contract change. Conversely, the Government must
provide an incentive great enough to encourage development
and presentation of technological advances during the

contract 1life,

The Committee's Summarized Ob jectives

It should be kept in mind that it would be virtually
impossible to optimize each objective, The committee hypothe-
sized that the Government, while preparing a procurement plan
or method, must strive to achieve an optimum balance among the
following goals:

1. Establish the maximum degree of system definition
possible at the outset of the program.

2. Adhere to the initial configuration to the
greatest extent possible,

3. Allow flexibility to accommodate essential changes
due to changed mission requirements or advanced
technology.

R Y S —
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4. Encourage competition to the maximum extent
possible.

5. Devélop firm pricing arrangements wherever
practicable,

6. Promote avoidance of any management technique
which would motivate under engineering on the
.part of the contractor.,

7. Develop a contractual procedure that would

- motivate the contractor to design, develop and
produce the best possible system within the
time constraints and at a cost within reason-
able range of the original estimates,

The Air Force contemplated a fixed price incentive
total package acquisition contract similar to that used for
the C-5A aircraft procurement when it initially submitted its
request for proposals in 1968, Following an Air Force study,
completed in September of 1968, and the review of the committee
recommendations cited above, it was concluded that a fixed
price total package contract would inhibit the technical
advancement necessary to develop a truly superior fighter
aircraft, It was generally concluded that the use of the
total package arrangement could cause premature commitment
of the system to production without the Government having
sufficient control over its technological development nor
contractual flexibility to make the most advantageous trade-
offs between technical performance and cost. Because of these
considerations, the Air Force was motivated to develop a
procurement approach that (1) emphasized technical requirements

during the early development stages of the program by reducing

the risk to the contractor during development and (2) would
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provide for effective and highly visible cost control during
the production phase of the program,

It was believed that such an approach would maintain
the advaﬁtages of competetive pricing and, through the use
of a single contract, the most advantageous features of
cost reimbursement and fixed price type contracting would
also be preserved.

The preceding introduction to the contract philosophy
should prepare the reader for the chapters which follow.
Within the following chapters is a description and analysis
of how this contracting philosophy was actually incorporated
into the final contract. A serious attempt has been made to
point out which of the F-15 contract clauses are considered
to be innovative and which may lead to better Government con-

tracting arrangements in the future,




CHAPTER VI

-

DEVELOPMENT PROGRAM INCENTIVE STRUCTURE

Purpose of Incentives

Before discussing the effectiveness of the cost plus
incentive fee (CPIF) portion of the F-15 contract, it is
necessary to understand the objective of the Department of
Defense (DOD) in using an incentive contract, According to

the DOD and NASA Incentive Contracting Guide:

“The objective of any incentive contract is to
motivate the contractor to earn more compensation by
achieving better performance and controlling cost.
The incentive arrangement must also reflect, in a
practical way, failure to achieve desired perform-
ance and cost control by reduced compensation; it
must be designed to relate compensation more accura-
tely to value received,”

The Government's basic objective is cost reduction
and/or cost control. An incentive contract designed to meet
this objective should communicate the Government's objectives
to the contractor and motivate the contractor's management to
convey those gbjectives throughout the contractor's organi-
zation.,

The reader should be cognizant of the fact that incentive
contracting is not merely a process of rewarding good perform-

ance and penalizing bad. The real purpose is to have the



contractor share in each expended dollar.

The Cgés Reimbursement Portion of the F-15 Contract
In keeping with the contract philosophy outlined in

Chapter V of this thesis, the Government opted to use a cost
plus incentive fee type contract to cover the design and
development phase of the F-15 aircraft. It is a well known
fact that the contractor's risk !s highest during the design
and development stages of a system since this is the period
vhere the majority of unanticipated change requirements are
generated, Recognizing this fact, the Government decided
that the best approach would be to minimize the contractor's
risk while still encouraging him to control costs. Another
consideration which affected the Government's decision to use
a CPIF type arrangement during the desipn and development
stages was the fact that it was necessary to guard against
inhibiting technical innovation.

The reason the contractor is motivated to develop the
hirhest quality aircraft possidble under the CPIF portion of
the contract is directly related to dollars. Since all of the
production line hardware, including the twenty tost aircraft,
are under the fixed price portion of the contract, the con-
tractor definitely has an incentive to do the development
and design properly the first time in order that he may avoid
rework costs under fixed price conditions. (The first pro-
duction run calls for 107 aircrafr,)

This arrangement becomes cven more attractive to the
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Government vhen one stops to realize that the major portion
of total system costs is incurred during the production phase
of the weapon systea contract.

ﬁn CPIF type contract during the development stage
also facilitates the flexibility objective that was stated
in the contract philosophy chapter of this thesis. If major
changes or redirections should occur, the necessary contract-
ual adjustments would be more easily made with a CPIF
arrangesent than would be the case in a fixed price contract,
Under the CPIF portion of the F-15 contract, cost is a very
important factor but not an overriding one.

The above philosophy infers that an extra dollar spent
on necessary design or development changes will ultimately
save money for the Govermment and contractor as well during
long run production.

Specifically, the CPIF provisions apply to Item 1 of
the F-15 contract. Within Item 1 the design of the aircraft,
aerospace ground equipment and tooling are covered., In
addition, Item 1 covers Category i (contractor conducted)
flight testing, contractor support for Category II (jointly
conducted) flight testing plus structural fatigue and other
pertinent testing.

It should be pointed out that a CPIF “ype contract
alvays states the maximum fee and usually contains a minimum
fee as well, The target fee will naturally be somewhere

between the maximum and the minimum, For Gov' - .-"nt
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develoreent contracts, the maximum fee normally will not
exceed 15 per cent of target cost and for production contracts
it may not exceed 10 per cent,

The sharing formula may vary according to the degree
of confidence the contracting parties have in their cost
estimates and other factors. As a rule of thumb, the
Government will not assume more than 85 per cent of the over-
run liabilicy,

The principle to be followed is that the incentives
should be put on perforaance and/or schedule under certain
specified conditions, but alwvays in conjunction with cost
incentives. The demonstration milestone concept fits in
nicely with this principle.

The F-15 contract provides for a total target cost of
4588 million for Item 1, The total target fee is 8 per cent
($47 million) of the target cost. A 90/10 (Government/
contractor) sharing arrangoment was established with the
maximun fee set at 12 per cent and a miniuum fee of 2 per cent.
This arrangement is depicted in Figure 6-1,

In addition to the 90/10 share agrecment in the CPIF
portion of the contract there is an additional $2 million
incentive fee which the contractor may be awarded over a five
year period. Up to $400,000 may be awarded yearly to the
contractor based upon the findings of a special Government

evaluation bhoard,
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The performance categories upon which the contractor
is evaluated may vary from year to year. This gives the
Government added leverage in incentivizing a particular
aspect of the total progran as the various milestones are
met and as current developments warrant, Since this award
is not cumulative, the contractor is very much aware of the
Governnent's desires and should strive for as much of the
$400,000 as is possible each year. As was stated earlier in
this thesis, the contractor received $320,000 as an award
fee after the first year of contract execution,

The performance categories upon which the contractor
will be evaluated during the second year (January 1, 1972

through December 31, 1972) are:!

A. Systems management

B. Logistics management

C. Cost-schedule control system criteria
D. Management of Category 1 testing

E. Management of operational requirements
F. Management of training requirements

G, Configuration management

H. Maintenance of reliability factors

I. System maintainability considerations

J. Manapgement of weight control

1Captain Arthur R, Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS), F-15 SPO Aero-
nautical Systems Division, Wright-Patterson AFB, Ohio, Personal
interview, Aupust 7, 1972,
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The reader should be aware of the fact that, although
the contractor is cognizant of this list of evaluation
factors, the exact priority weights that the evaluation
board applies during evaluation are not made available to

anyone outside of a select group of DOD officials.

Is The CPIF Portion Of The Contract Meeti The
Previously Stated Objectives?

Based upon the tangible evidence available to the

authors up to July 31, 1972, it has been concluded that the
contractor has responded to the incentives provided for in
the CPIF portion of the F-15 contract. All of the preset
milestones have been met and the program is proceeding on
schedule and under cost. The contractor, although not
receiving the entire $400,000 award fee tor first year per-
formance, satisfied the Government evaluation board to a
degree meritorious enough to prompt an award of $320,000.
It is considered significant that this fee wias based primarily
on management considerations. This would indicate to the
authors that a sound foundation has been established upon
which the remainder of the contract may firmly rest,

Because the contractor is bound by the contract to
report any anticipated deviation from scheduled fund allot-
ments seventeen months prior to occurrence, it is imperative
that sound management practices and information flows be
established early in the life of the contract. The group of

factors chosen by the Government upon which the first year
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contract award fee was based is considered by the authors to
be a key factor. Future programs should provide an incentive
to the contractor for the development of management programs
which provide not only timely current data but which provide
for accurate projections,

The management information interface between McDonnell-
Douglas and the F-15 SPO allows near real time access to cost
data. This factor has allowed Government planners and analysts ,
to assist the contractor in warding off potential cost
problem areas.

The Government supplied the contractor with 180 detail- ;
ed aircraft performance specifications. Also included were
reporting plans upon which computer programs were to be based,
The high degree of detail developed prior to the implementa-
tion of the reporting system is considered to be one of the
significant factors which has enhanced the cost control efforts
of DOD and the conttractor as well. The high degree of
visibility provided by the reporting system allows joint
decisions to evolve which precede rather than follow cost

crisis situations.

Recommendations
It would be folly to state that the CPIF type contract

is a panacea for all development contracts. Each program must |
be evaluated individually. The B-1 bomber contract employed
selected portions of the F-15 contract (LOGO and TSPR--see

Chapters VII and X11) after careful evaluation of the
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development and production requirements of that specific
airframe, The Government did not use the F-15 contract as
a template for the B-1 contract., They did use the F-15
approacﬁ of attempting to develop the highest degree of
definition possible and provided contractual arrangements
commensurate with the degree of risk involved, The B-1
program is utilizing a Parallel Undocumented Development
(PUD) Program that does not lend itself to the same type of
CPIF/FPIS contract form that is found in the F-15 program,

It is not recommended that the F-15 contract form be
applied to programs such as the space shuttle. Because a
program such as the space shuttle requires going considerably
beyond current state-of-the-art designs, special consider-
ation must be given to flexibility of time schedules as
well as monetary costs. Although flexibility exists to a
degree in the F-15 contract, it is not considered to be a
good alternative or template to be used for a program which
has a high number of known unknowns and a comensurately high

risk of unknown unknowns developing.



CHAPTER VII
PRODUCTION PROGRAM INCENTIVE STRUCTURE

Purpose COf Fixed Price Incentives

A fixed price incentive (FPI) type contract is normally
used when there is too much risk involved for the contractor
to reasonably agree to a firm fixed price at the time of con-
tract award., This is a situation that usually accompanies
large weapon system acquisitions.

When there is a reasonable hope or estimates in-
dicate that reductions in cost or improvements in performance
will or can occur during the course of the contract, a fixed
price incentive with successive target resets (FPIS) may be
used. This type of contract is based upon the philosophy that
a range for price, performance, and/or delivery time will
evolve, The underlying assumption is that the contractor's
motivation and management practices will make the difference
as to where in this range actual performance will fall.

To reward positive effort the Government is willing to
include an incentive arrangement which will relate profit to
the contractor's achievement under the contract.

In establishing a FPIS contractual arrangement the
initial target cost, the initial target profit, a price

ceiling, the formula to be used for fixing firm target profit,

37
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and a point (or date) in production at which the formula is
to be applied must be negotiated. A ceiling and floor which
applies to firm target profit is established and is included
in the formula for fixing the tatgeé profit. When the pro-
duction point for applying the formula is reached, a firm
fixed price (FFP) or fixed price incentive with firm target
(FPIF) type contract is negotiated, Normally under the FPIS
contractual arrangement, after all work has been completed,
the contractor and the Government jointly determine the final
costs and share the overruns or underruns according to the
cost sharing formula. For instance, when there is an
established share ratio of 90/10, the Government would retain
90 percent of each dollar that the contractor underran the
target cost whiie the contractor would retain 10 percent.
Conversely, if the contractor overran the target cost, the
Government would pay 90 percent of each dollar overrun and the

contractor would pay 10 percent.,

Influence Of The F-15 Contract Philosophy

The Government objectives of cost control and high tech-
nical performance of the aircraft were the primary objectives
to mate in the FPIS portion of the contract. An obvious con-
tractor strategy for avoiding overruns in the share arrange-
ment previously described would be to increase the target cost
to the greatest extent possible, This tendency was a prime DOD
consideration when it was decided to pursue the extensive cost

estimates and high degree of milestone definition which

S e
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evolved in the F-15 contract,

By setting the target cost as accurately as possible,
the Government hoped to obtain benefits for both itself and
the contractor. A realistic target cost meant lowering the
probability of an overrun of which the Government would have
to pay 90 per cent; it also meant that the contractor would
receive a 9 per cent of target cost profit which is higher
than DOD contracts historically have yielded.1

The Government introduced a high ceiling cost (150
per cent of tarpget in Item 2 and 145 per cent of target in
Item 3) as a protective hedpe against extraordinary inflation
for the contractor., This "good faith" measure was a hedge
for the Government also. Because the ceiline costs could
be adjusted downward only, the DOD required some insurance
against the type of overruns charped against the C-5A.

Additionally, the ASD committee which established many
of the contract objectives had taken note of a poor practice
which had commonly accompanied past FPIS type contracts.

This practice was to negotiate the reset so far into the
performance of the contract that the benefits to be rained
were lost,

What had actually happened was that the contractor
did not or could not respond to a renepgotiation because his

costs and fate were firmly established prior to the reset,

lU.S. Government Report to the Congress, "Defense
Industry Profit Study,” March 17, 1971, p. 25.

1
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The result was that the Government ended up with a fixed
price contract usually for an amount above that which was
established as the initial target cost.z Consequently, the
F-15 contract was structured to allow for early reset dates

with provisions for renegotiations at later dates,

The Item 2 FPIS Arrangement

The first portion of the F-15 contract that is subject
to a FPIS type arrangement is Item 2, As the reader will re-
call, Item 2 includes the fabrication of the first twenty
aircraft which will be used for the Category I and II tests,
Also included in Item 2 are all spares and AGE to support the
test aircraft and the initial training equipment,

The initial target cost established for Item 2 was
$468,9 million and the initial target profit was $42,2 million
(9 percent of target cost). The ceiling price established
was 150 per cent of target cost or $703 milljon. A 90/10
(Government/contractor) share arrangement was established to
apply to the cost figures,

The 90/10 share arrangement is higher than tradition-

ally found in similar contracts but was established to en-

courage superior technical performance by the contractor. This

is evidence of the sincere effort expended by the contract

authors to achieve a balance among the contract ob jectives

2Mr. Donald Robinson, Chief, Systems Division
Procurement and Production Directorate, F-15 Systems Program
Office, Wright-Patterson AFB, Ohio, Personal interview,
June 22, 1972,
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cited in Chapter V., This arrangement is illustrated in
Figure 7-1 on the following pase.

The established point at which the target resets will
be negotiated for Item 2 is thirty days after the delivery of
the fourth test aircraft. According to the demonstration
milestone schedule, this would place the reset date in

March 1973,

The Limitation Of Government Obligations

Although it is not a new concept for the Government
to limit its obligations to a contractor, the manner in which
the limitation of Government obligation (LOGO) clause has
been applied in the F-15 contract is certainly significant,

Historically, under cost reimbursement type contracts,
the allowable cost fixed fee and payment clause established
the 1limitation of the Government's obligation. When, in the
1950*'s, fiscal year funding of contracts became the general
practice, the allowable cost fixed fee and payment clause
was augmented by an incremental funding clause, In the
B-70 contract, this clause was called a limitation of cost
clause,

The LOGO clause, as it applies to the F-15 and B-1l
contracts, cuts across the entire spectrum of contract re-
lationships, The Government is not required to reimburse
the contractor, during any year, more than the fixed amount
stated in the contract for that year. In addition, the con-

tractor does not have the right to stop work or even to slow

e
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from the established demonstration milestone schedule simply
because he has spent more than that year's allocated funds.

The LOGO clause applies to Items 1 and 2 of the F-15
contract with respect to research and development funds.
Under the provisions of this clause cthe Government is not
obligated to provide funds at a faster rate than that which
is described in the funding plan of the contract.3 (See
Figure 7-2 for the funding plan).

The contract funding may be revised if the contractor
notifies the contracting officer at least seventeen months
prior to the date of the scheduled increment. Additionally,
based upon the availability of funds, any costs incurred by
the contractor which are in excess of the amount alloted
will be considered allowable costs on.y in the event the
Government subsequently increases its allotments.

This clause significantly affects the contractor's
motivation to control costs. The fact that the contractor
cannot stop or slow work simply because he has overexpended
allotted funds places him in a position of staying within
cost parameters or facing the unwanted altermative of
applying his own capital toward the contract execution.

To date, there have been no requests from the contractor

for funds other than those scheduled., Adjustments have been

3U.S. Department of Defensec, "Acquisition Contract
(Phase I1) for F-15 Systems Support Service and Data Therefor,®
Contract F33657-70-0300, Dec, 31, 1969, p. 31, 3la, and 31d,




FUNDING - ITEM 1

1 ) § ¢ 111
Date of
Allotment of
Total Initial Incre-
Fiscal Planned FY sent of Planned
Year Allotment EY Allotment
1970 $ 80,138,000 Award Date
MM 190,787,000 1 August 1970
1972 93,903,000 1 August 1971
1973 125,600,000 1 August 1972
1974 81,186,000 1 August 1973
1975 35,136,000 1 August 1974
1976 28,562,000 1 August 1975
FUNDING PLAN

ITEMS 2AA THROUGH 2AJ

1 11 111
Date of
A’ lotment of
Total Iuitial Incre-
Fiscal Planned FY mont of Planned
Year Allotment R Allotmeny
1970 $ 102,000 Award Date
M 66,413,000 1 August 1970
1972 166,097,000 1 August 197
1973 143,691,000 1 August 1972
1974 30,879,000 1 August 1973
1978 8,312,000 1 August 1974
1976 4,928,000 1 August 1975
Figure 7-2

ut

v

Latest Date
To Request

Ad justment of
Planned FY

AL loMt
Avard Date

Avard Date

1 March 1970
1 March 1971
1 March 1972
1 March 1973
1 March 1974

Iv

Latest Date
To Request

Ad justment of
Planned FY

Allotment
Avard Date

Avard Date

1 March 1970
1 March 1971
1 March 1972
1 March 1973
1 March 1974
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sade wvhere the contractor completed work far in advance of
the milestone schedule but no additional funds have been
allotted. The total effect of this type of arrangement is
that the contractor is working in a firm fixed price en-
vironment even though he is still under the FPIS portion of the

contrace,

The Item 3 FPIS Arranzement
The second segment of the F-15 contract covered by

an FPIS arrangement is Item 3, Item 3 provides for the first
production run of aircraft (107 total) which will be used to
equip an operational wing with F-15 tactical fighter air-
craft. The final training equipment will also be provided
under this portion of the contract. The spares and AGE for
the first operational wing are to be priced separately.

The earlier portions of the contract all pointed
tovard the philosophy of offering the maxisum incentive to
the contractor wvhile the foundation of the weapon system
vas being formed, Since Item 3 deals with the first pro-
duction run, the Government ncgotiators believed that the con-
tractor will have learned enough by this point to assume an
increasing degree of risk, Consequently, the ceiling price
of $936.59 million was established. This was 145 percent of
the target cost ($645.9 aillion). In addition a cost share
line of 85/15 (Covernment/contractor) was established., The
maximum profit was reduced to 12 percent of target costs

(Item 2 provisions allowcd for a 13 percent maximum profit).
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The target profit was established at the same 9 percent of
target cost rate found in the Item 2 provisions. This
arrangement is shown in Figure 7-3,

Tﬁe point at which these targets are to be reset is
thirty days after the fifteenth aircraft has been delivered,
According to the demonstration milestone schedule this reset
point should be reached in June 1974,

Recommendations
The fact that the FPIS type contract has been reintro-

duced to the DOD procurement arena and appears to be working
well with respect to the F-15 program should not start a
stampede toward future FPIS contractual arrangements. The
ultimate success of the F-15 contract hinges upon continued
cost control and the proof of time as to whether or not
earlier estimates and milestones were accurately projected,
A program where many unknowns are involved which inay
precipitate change proposals and schedule adjustments would
be very difficult to administer under a contractual arrange-
ment similar to the F-15's., A multiple incentive contract
without highly selective and accurate data reporting systems
in the current inflationary cconomic environment can easily
spell disaster in terms of cost overruns. The value of the
information received through reporting systems can be fully
realized only when original projoections are realistic.

The willingness of the Government to assume a greater

degrce of risk during the dcvelopment phase of a weapon system

- o S
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while concurrently guiding the contractor’'s management of

cos. control programs is not a new concept. The F-15 program
has refined the concept by specifically defining areas of con-
centration for the contractor early in the program and by
incrementally motivating the contractor toward those
objectives throughout the contract. The F-15 program has

used -orelposittve (dollar) motivation than has been the
practice in the past;4 The negative motivation (contractor
assuming large percentages of cost overruns) found in past
contracts has not resulted in the desired cost control.
Systems contractors merely assumed that the Government would
adjust their share of cost assumption toward the end of a
program rather than allow a contractor to default due to
bankruptcy. This practice manifested itself in the C-5A.

The risk sharing arrangement must be a function of each
system's attributes, complexities, and uncertainties; it

should not be the sole result of a previously used formula.

4Thls motivation is the result of higher ceiling costs,
better share ratios, and the identification of realistic
profit objectives throughout the 1ifetime of the program. This
precludes the contractor from buying-in at a loss and hoping to
make up that loss during production,



CHAPTER VII1
PROFIT OBJECTIVES

A discussion of major weapon systems contracts would
not be complete without addressing the question of profits.
This is especially true in the case of incentive contracts.

Profit is the basic motivating force behind the con-

1 There is an implied assumption on the part

tract incentive.
of the Government that the contractor will be motivated if
he has a chance to increase his profits. The contractor, by
accepting the contract, is agreeing (at least superficially)
with the Government,

By incorporating the use of a profit incentive into
Government contracts, both Government and industry have
given recognition to the simple principle that, with obliga-
tion goes responsibility and any additional rewards that may
accrue for having satisfied the obligation should be mea-
sured in the end by the degree to which such responsibility
was met. The greater the responsibility, the greater the
profit: the lesser the responsibility, the lesser the

profit.z

1Lawrence V. DuLude, "Incentive Contracting,” National
Contract Management Jour—a2l, Spring, 1969, p. 115,

21b1d,
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Stated F-15 Profit Ob jectives

The profit objectives for the F-15 program were:
8 per cent for Item 1, 9 per cent for Item 2 and 9 per cent
for Item 3, These profit objectives were dictated to the
three prime contractors in competition for the F-15 (North
American Aviation, Fairchild-Hiller, and McDonnell Aircraft
Company). The competition was so intense for the contract
that ﬂone of the companies questioned the amount of profit
stated in the Government's Request for Proposal (RFP),

The present cost position of MCAIR is a slight overrun
of target cost on Item 1 and underrun of target cost on Item 2,
Overall, this results in a cost underrun of $11-12 nilllon.3

It appears that the contractor has been motivated to
perform well and keep cost under control at the same time,
There are too many variables involved to determine if the
positive motivation was attributable mainly to profit., Would
the contractor have been motivated to a greater extent if the
profit ratio had been 10 per cent, 12 per cent and 14 per cent?
Or would he have been motivated to a lesser extent if the
profit ratio had been 4 per cent, 5 per cent and 5 per cent on
Items 1, 2 and 3, respectively? These are questions which

cannot be answered at this time., However, in evaluating the

3Captatn Arthur R, Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS). F-15 SPO Aero-
nautical Systems Division, Wripht-Patterson AFB, Ohio, Personal
interview, Aupust 14, 1972,
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results up to this point, it appears that at least the first
half of- the Department of Defense (DOD) profit policy has
been fulfilled,

DOD Profit Policy

The bOD policy toward profits has been stated as

follows: -

"It is the policy of the Department of Defense
to utilize profit to stimulate efficient contract
performance., Profit generally is the basic motive
of business enterprise. The Government and defense
contractors should be concerned with harnessing
this motive to work for more e¢ffective and econ-
omical contract performance, Negotiation of very
low profits, the use of historical averages, or
the automatic application of a predetermined per-
centage to the total estimated cost of a product,
does not provide the motivation to accomplish such
performance. Furthermore, low average profit rates
on defense contracts overall are detrimental to the
public interest, Effective national defense in a
free enterprise economy requires that the best
industrial capabilities be attracted to defense
contracts, These capabilities will be driven away
from the defense market if defense contracts are
characterized by low profit opportunities,"%

It is the latter part of stated DOD policy toward profit which
will be addressed at this time,

The United States Government relies primarily on
privatel’ owned, profit-oriented industry for the development
and production of weapon systems or other military hardware.
The success of such an arrangement depends upon a multitude of

factors, One of the factors is "a fair and reasonable" profit.

4U.S. Government, Armed Services Procurement Repulation,
Section 3, January 1, 1969, p, 3-808,1,
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While rhere is some difficulty in defining a fai- and reason-
able rvofit in the defense industry almost everyone will agree
that y: is essential for continued defense business,

In their study of 65 companies, LMI was able to gain
considerable insight into profits of defense industries in
relation to profit of firms in the commercial sector of the
economy., Some of the highlights of the study were:5

1. Profit on defense contracts has dropped sharply
since 1958, Profit on commercial work has increased,

2. Between 1958 and 1966 defense profits as a per-
centage of the Total Capital Investment (TCI) ranged from a
high of 10.2 per cent in 1958 to a low of 6.3 per cent in
1964 and stood at 6.9 per cent in 1966.

3. The comparable figures for commercial business by
the same firms in the same period ranged from a low of 4.7
per cent in 1961 to a high of 11.6 per cent in 1965 and stood
at 10.8 per cent in 1966.

4., Again in the same period, defense TCI turnover,
which is the ratio of sales to TCI, declined from 3.8 in 1958
to 2.9 in 1966, The commercial TCI turnover ranged from 2.0
in 1958 to 2.2 in 1966. |

5. The defense business ratio of profit to sales

declined from-2,7 per cent in 1958 to 2.4 per cent in 1966,

SDefense Industry Profit Review, LMI Task 66-25,
Volume 2 and 7, Logistics Management Institute, Washington,
D.C.,, November, 1967,
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The commercial business of the firms showed 1ncrease§ from
3.4 per. cent in 1958 to 5.0 per cent in 1966,

6. The decline in defense profits was caused primarily
by the decline in turnover and to a lesser degree by a decline
in profits on sales increased steadily in the same period has
resulted in a widening of the gap between defense profits

and commefcial profits on TCI.

7. The nondefense portion of defense industry business
has been expanding at a slightly faster rate than commercial
business in general, The defense portion of defense industry
business, therefore, has been declining as a percentage of

their over-all business,

8. Most defense contractors plan to increase their
commercial business as a percentage of the total. They will ’
concentrate their growth efforts on nondefense business. Here

are their reasons for this decision:

(a) Commercial business is growing more rapidly
than defense business and will continue to
do so,

(b) Financial risk has shifted significantly
from the Government to contractors in the
defense business.,

(¢) There is a greater profit potential in
commercial business.,

(d) Commercial business is less competitive and
has niore production stabilityv than defense
business.,



=54
The LMI study also addressed the vital problem of
investment capital and the profit seeking individuals who
provide the capital for all industry--defense and commercial--

6 Companies were grouped into four cate-

the stockholders.
gories: defense, commercial, mixed, and Dow Jones industrials.,
Figure 8-1 shows what would have happened to $1,000 invested
in each of the four groups and spread evenly among the
companies within each group.7

8 M1

In a more recent defense industry profit review,
indicated there is a conscious effort by high and medium
volume companies to reduce the ratios of defense to total
sales as indicated in Figure 8-2.9

Figure 8-3 illustrates a ten year trend of profit as a
per cent of sales on commercial and defense products for large

10 A three year running average

11

and medium volume companies,

profit for defense sales was 4.38 per cent,
This profit figure is more meaningful when it is broken

out by contract type. Figure 8-4 shows the distribution of the

6Claude Witze, "Declining Defense Profits--Government
Ecogomy. or a National Security Risk?" Air Force, April 1968,
p. 31.

7Ibid.. p. 135,

8Defense Industry Profit Review, LMI Task 69-1,
Logistics Management Institute, Washington, D.C,, March 1969,p.39.

9
10

Witze, p. 136.
LMI TaSk. 69'1. ppo 91'92.
MN1pid,, p. 77,
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profit to sales for high and medium volume companies for 1967,
13

12

For a comparison the 1966 profits are shown in Figure 8-5,
In a study done by the General Accounting Office14
(GAO), the profit rates by contract type closely coincide

with that in Figures 8-4 and 8-5,

A New Approach To Profit Objectives

All these findings indicate that profit, before
federal income taxes on defense work measured as a per cent

of sales, is significantly lower than comparable commercial

15

work, The GAO recommended the development of a new uniform

Government-wide guidelines for determining profit objectives
for negotiating Government contracts that will emphasize
consideration of the total amount of contractor capital where
effective price competition is 1acking.16
The new profit policy was implemented early in 1972 by

DOD on a number of carefully selected contracts.17

12/ M1 Task 66-25, p. 21.
13

14Report to the Conpress "Defense Industry Profit Study
by the Comptroller General of the United States, Washington, D.C,,
March 17, 1971, p. 25,

15
16

17"Pent:ag,on Set to Test New Profit Policy For Defense
Jobs Tied To Capital Outlays," The Wall Street Journal,
January 10, 1972, p. 4,

LMI Task 69-1, p. 92.

Ibid., p. 1,
Ibid. [} pc 50
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Industry reaction to the new approach has been mixed
depending on the size of a company’s capital investaent.
Capital intensive contractors such as electronics companies
would ro..p higher profits under the nev formula, but many
aerospace and aircraft firms vho have relatively small
investments would be hurt,

This approach to profits would probadbly motivate con-
tractors to invest in their own capital equipmsent and let
the Government get out of the "facilities business.” The
Government presently furnishes approximately six per cent
of total capital required for defense business.

Contigious with the capital approach to profit are
DOD recent procuremsent practices aimed at generating adequate
competition: prototyping, fly-offs, "fly dbefore you buy,.”
Where adequate competition exists, the PCO is not required to
compute a profit based upon the amount of contractor capital.
In this case, the profit factor can be specified in the RFP,
This practice by the Government could result in declining
profite for the defense industry. The contracting office,
may be more concerned with negotiating low, short run profit
factors rather than achieving profit factors which consider
the long range social and economic implications of continually

forcing contractors to accept low percentage profit contracts,

It is not possible at the time of this writing to
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conclude that the profit structure of the F-15 contract will
be totally successful in avoiding the pitfalls revealed by
the LMI studies. The authors are confident, however, that
the errors committed in the past were considered and serious
attempts to circumvent the tendency of contracting for short
range ob jectives wvere made.

The target profits established for the various items
vithih the contract are higher than those found in past DOD
acquisition contracts., It was previously stated that "coming
out® profits have been historically lcwer than the "going in”
target profits. The authors believe that this tendency will
be minimized because of the way the F-15 contract has been
segemented and profit targets have been individually set for
each major contract item., In addition, the extensive studies
performed on cost, schedule and performance requirements prior
to contract definition have made the established target profits
more visibly attainadble than has been the case in the past,

The contractor is acutely aware of the fact that he
cannot use one section of the contract to "get well” on the
results of poor management of earlier sections., Therefore, he
is motivated to meet the objectives of each section independent-
1y o\ the others. By following the established contractual
guidelines, the contractor should achieve a profit which is
very close to the established targets,

Two factors in favor of the contractor with respect to

his vitimate “coming out” profits are the higher initial targets
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and the potential $2 million incentive award fee. Even if the
contractor does undershoot ‘he targets of eight, nine and nine
per cent slightly his position relative to that of contractors
in the past (who undershot much lower target profits) is

still excellent,




CHAPTER IX
DEMONSTRATION MILESTONES

The decade of the sixties was characterized by an
increasing complexity of Government procurement. Techno-
logical breakthroughs resulted in Department of Defense
demands for more complex and intricate weapon systems with
higher performance requirements. These developments were
accompanied by Secretary of Defense McNamara's policies of
centralization of authority and responsibility and a heavy
shift of procurement risk from the Government to the contractors.

McNamara's policy of centralization of authority and
responsibility led to a deterioration of contract administra-
tion, The authority of contracting officers was severely
limited by required clearances with DOD and other officials.

The DOD policy of shifting risk to contractors was implemented
by increased use of fixed price contracts (as opposed to cost-
type contracts) even for areas such as research and development,
This transferred’the burden of dealing with the unknowns and
the unknown unknowns to the contractor. The stated DOD policy
was also to compensate contractors for assuming these risks,
however, this policy was never implemented in a practical sense.

A by-product of the heavy shift of risk to defense con-

tractors was an extremely large number of claims submitted by

(L
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the contractors to the Government. A primary reason for the
large number of claims was a side efféct of the use of fixed
price contracts. When fixed price contracts are used, many cost
items vhich were reimbursable to the contractor under a cost-
type contract, now require constructive change orders which
result in claims from the contractor to the contracting officer.
One result of these claims is higher acquisition coet:s.1

* In 1969, DOD identified a possible 1.8 billion
dollars ‘n potential cost overruns in military programs,
The Navy shipbuilding program accounted for more than one
third of the total. The remainder was attributed to five
programs: the Lockheed C-5A heavy logistics transport aircraft
for the Air Force, the Lockheed AH-56 helicopter for the Army,
the Boeing short range attack missile (SRAM) for the Air Force,
the General Motors main battle tank (MBT) for the Army and the
General Dynamics FB-111 fighter for the Air Force.2 In addition
to cost overruns, serious technical problems also plagued the
FB-111 fighter. The FB-111 failed to meet performance speci-
fications in several critical areas including ferry range,

takeoff weight, takeoff distance and landing distance.>

lF. Trowbridge von Baur, "Fifty Years of Government
Contract Law,” Federal Bar Journal, pp. 352-358.

2u.aird Takes Hard Line with Defense Complex,”
Business Week, May 10, 1969, pp. 82-84,

34F.14 Vs, F-15: Will it Come to a Shootout?® Armed
Forces Journal, February 28,1970, pp. 20-21.
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Expected cost overruns on the C-5A vary from a con-
servative Air Force estimate of $882 million to a Congress-
ional estimate of two billion dollars extra for building 120
aircraft. The C-5A was the first U.S, aircraft to be pro-
duced under a total package procurement cont:ract.4 The intent
of the C-5A contract was to obtain a total price for both
developneht and production of the aircraft under competitive
conditions., This total package approach revealed, however,
that serious difficulties arise when the technique is applied
over too long a time span, The economy can fluctuate in un-
anticipated ways and unexpected technical problems can arise.
A rigid fixed-price contract is far less adaptable to these
types of changes than a cost-type contract. Another reason
for cost overruns with the C-5A was the complex repricing pro-
vision in the contract which permitted even the ceiling price
to be adjusted upuard.s

There are several other reasons for cost overruns and
other difficulties associated with acquisition of major weapon
systems, Past emphasis has often been on concurrent develop-
ment and production. Procurement practices have not been
sufficiently tested befofe their adoption., Development and

acquisition contracts have been written as if there would be

4

S'The Dop.fight Over the F-15," Business Week,
December 20, 1969, pp., 96-98,

*Laird Takes Hard Line.,"
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no changes and the pricing system has also been based on this
erroneous assumption. Also, in the past contracts have not
been sufficiently tailored to the nature of the systea being
procured;6

As a result of cost overruns and other problems of the
past, Congress and the DOD have pushed for improvement in
managing weapons acquisitions., In 1969, Secretary of Defense
Laird began to voice a DOD procurement policy which would in-
volve several major changes, More prototype development was
to be used instead of paper analysis, thus forcing manufact-
urers to give proof of concept or design validation before
getting production contracts. Less emphasis was to be placed
on concurrency of development and production. Fewer demands
were to be nadé on achieving major technological advances with
each new weapons program., Cure notices were to be used more
frequently for weapons programs in serious trouble. In this
case, if a contractor did not come up with an acceptable
solution to serious weapon system problems, he could face can-
cellation of the contract. Fewer total package contracts were
to be used along with less use of rigid fixed price contracts
in complex development programs. Also included in this new

DOD policy was a demand that a milestone approach be used for

Thé R :Lt.(go}. Delbert H, Strube, 'M;lestone Ptocurengnt.'
e Review (Defense Supply Association), Sept.-Oct., 1970
pp. 98-110. ' ' '
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research and develop-ent.7
Deputy Defense Secretary Packard reemphasized this
milestone approach in his 28 May 1970 policy memo on major

veapon system acquisitions. He stated that:

“. o oit is essential to have assurance
that those problems encountered during the
earlier development stages (of a major weapon
system) have in fact been solved, This re-

* quires that milestones be established to
demonstrate achievement of objectives at 8
appropriate points in the development program.”

Simply defined, a milestone is a significant event or
activity scheduled for accomplishment at a predetermined time
in a system, program, or project. It can be used as a means
of evaluating progress in terms of an estimated time schedule.9
Milestones have long been used to measure contractor perform-
ance. Therefore, the use of milestones in the acquisition
process is nothing new., However, tying milestones to a
provision in the contract rather than to a management informa-
tion system is new. The milestone concept may be stated as a
means of identifying successive stages throughout the develop-

ment and acquisition of a weapon system where the contractor

a)aird Takes Hard Line"

8'Packatd Guidelines on Ma;or Weapon s§stens Acquisitions,”
Armed Forces Journal, June 13, 1970, pp., 22-23.

9Fred Gluck, ed., e Conpendiun of Authenttcsted
Logistics Terms and Definitions, Air University, 1 ’
PP, = .
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must demonstrate that he has successfully accomplished that
portion of the task at the proper time and within the para-
meters of estimated cost,

TQ enable the Government to track the contractors
progress, milestones are first selected during the valida-
tion phase., This insures that a contractor's technical per-
formance can be measured before the Government authorizes
funds for long lead time items, The milestones selected must
be significant enough that if the contractor failed to accom-
plish one on schedule, the deficiency would have a serious
effect on system cost, schedule, or performance. Milestones
must be selected such that the contractor can demonstrate
and his progress can be verified as to whether each milestone
was satisfactorily accomplished, Milestones and their
measurement criteria are selected in competition. Each con-
tractor in the validation phase proposes those milestones he
considers significant for his internal control and recommends
the criteria that the Government should use to measure their
accomplishment. Those milestones recommended by the contractor
and those required by the Government for management visibility
are negotiated into the development and production contract.lo

1f the contractor fails to achieve a required milestone,
he would not be permitted to proceed further until the required

loStrube. “Milestone Procurement®,
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activity is accomplished, Additional work may be required
such as redesign or more tests. From the contractors® stand-
point, failure to achieve a milestone on time means that he
cannot move into production or some other aspect of develop-
ment as soon as he would like, This in turn reduces his
proftts.11 In extreme cases if a milestone is not achieved at
its designated time, the pfogram may be reoriented or
aboushed.12

Each milestone is tied to a calendar date. This in-
sures that a technical achievement can be related to the
release of funds for a subsequent portion of work on the
contract., The specific milestones used to evaluate a con-
tractor's performance will vary from program to program
depending on the type of weapon system involved., For example,
milestones on an aircraft program would be established at
significant points in the development and testing of the

engine, the avionics system, and the airframe ttself.13

e Fo Milestone
In early 1969 Aeronautical Systems Division (ASD) pro-
posed the new contractual approach for the F-15 involving the

1lapogfight Over the F-15°.

l2Cch Brownlow, “F-15 Deliveries Tied to Milestone
Concept,” Aviat Week e Techn + September 14,
1970. pp. -, . .

13

Strube, "Milestone Procurement®,
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use of a CPIF/FPIS contractual arrangement., This arfangement
has been described in detail in Chapter V., Shortly after this
contractual approach was developed, ASD, in response to
éeneral guidance from Headquarters USAF, initiated a study
pertaining to the use of selected development milestones as
a technique for management control of the F-15 program.

A; a part of this étudy the contractors were requested
to provide recommendations on the nature, scope, and tim;hg
of the milestones of key significance in the attainment 6f
program development objectives. In addition, the contr#ctors
were invited to discuss their positions on using the demon-
stration milestones at an on site meeting held by the SPO at
the contractor's organization in February and March of 1969,
Early in May 1969, ASD, in conjunction with the Air Staff,
performed an analysis on the contractual implementation of
the development milestone appruvach under a new program
schedule which would allow completion of one year of flight
tast before significant commitment to full scale production.,

The demonstration milestone approach, along with an
alternate schedule involving less concurrency, was presented
to the Secretary of the Air Force., Secretary Seamans for-
warded the proposal to Secretary Packard in May of 1969, The
contractors provided briefings of their proposed milestones to
ASD in May and to the Secretarial Staff during the latter part
of June,

It was ASD's position that the Request for Proposal (RFP)
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should be amended to include the requirement for demonstration
milestoiies. Control of production releases would be used to
contractually implement the demonstration milestone approach

as folloész

*, o .production release decision points
will be keyed to the accomplishment of significant
technical achievements or milestones, You are re-
quired to include in your proposal, based on your
proposed development schedule those achievement
points which will demonstrate technical confidence
in the program meeting its objectives. These mile-
stones shall be defined and the criteria for measure-
ment criteria and provisions to be incorporated into
the contract will be negotiated in Phase IC, In the
event the contractual milestones are not met, the
Government will reserve the right to adjust and/or
defer (affected) R&D milestones and production re-
leases or schedules until the milestones are satis-
factorily accomplished as unilaterally determined
by the government, When the release of a production
segment is delayed, the delivery requirement for
the delayed items may be subject to a negotiated
adjustment, Such adjustment shall not extend the
delivery of any aircraft (for which the release to
production has been delayed) for a period greater
than a lapse in time from the scheduled release to
production to the actual release to production.
The delay in production release, milestone accom-
plishment and schedule adjustment will be at no
adjustment in the initial target cost, initial tar-
get profit and ceiling price., . .,"14

In implementing the milestone concept three require-
ments had to be met:

l. Meaningful and measurable milestones had to
be specified,

IAU.S. Government, Request for Proposal, F-15
Air Superiority Fighter.
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2. The milestones had to be defined in clear and
unambiguous terms,

3. The basis for determining whether the milestone
had in fact been achieved had to be specified,

Achieving the above requirements on a developaent

progran where there was a large amount of research and

development was a very difficult task. 7o stipulate in a

contract a milestone which will be reached years later in

the development and to determine in fact, that the ailestone

has been reached required a great deal of forecasting and

planning. In reorienting the F-15 development program to
achieve overall program objectives, the SPO had to implement

the milestone approach by identifying in the RFP, typical

milestor..- -vhich could be tied to production lot releases.

In addition, each contractor submitted their own proposed

milestone as part of his technical proposal. Some typical

milestones proposed by the SPO are as follows:

1. Static Test

a,
b,
-
d.

Test article availadble

First condition tested

First aircraft released to 100X loads

Static test report approved

All operational aircraft released to 100X loads



3.

4.

3.

7.

10,

72
Fatigue Test
a. Test article availadle
b, First pass completed
e, One lifetime completed
d. Tvo lifetimes completed
¢, Ihree lifetimes completed
f. Four lifetimes completed

AEDC full scale inlet/engine/nozzle testing
completed,

Satisfactory completion of dbench operational and
integration tests for the avionics and instru-
asntal subsystea,

All component qualification tests completed.

Engine airfrase ccapatibility demonstrated
throughout the flight envelope.

Formal technical orders dolivered.

Operational AGE including depot level qualified
and in place.

All reliadility testing completed.,

Successful demonstration of the ejection seat
systea by sled test,
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From an analysis of these allestones, it is readily
apparent tha: they are reasonadble as a basis for adjustaent
of production releases of a production program but not for
sequential progression from one research and development
(R & D) milestone to the next,

Implementing the milestones on the recommended CPIF/FPIS
type of contract provided the contractor an incentive to
complete the development within a reasonabdble risk. The true
incentive to the contractor was to odbtain the production
commitment., If the Government had the unilateral right to
delay the production commitment at no adjustmsent in the initial
target cost of the FPIS portion of the contract, the contractor
had to be motivated to adequately complete the developaent
progran as scheduled, It was recognized that as a result of
any delay in the production commitment, even with a schedule
ad justment, the contractor would share in the increased cost
equal to the initial share arrangement established on the
FPIS contract. This would be an adequate but not excessive
penalty for proper motivation of the contractor, If this were
a fixed price type contract, it would de difficult for the
contractor to propose or agree to a meaningful price with the
Government having the right to delay production, Also if the
Government should delay production and require additional
effort on the development portion of the contract, the contractor
could be forced to sacrifice development effort and adequate

production planning in the intccest of cost., The cost
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reimbursement development portion of the proposed CPIF/FPIS
contract eliminates this excessive risk and places an in-
centive on the Alr Force to weigh total prograa impact prior
to making a decision for a delay, because the Government will
bear the majority of the resultant increase in cost. It wvas
therefore concluded that in implementing the development
milestone approach, the CPIF/FPIS combination would be the
most suitable type of contract,

Although the use of development milestones as a tech-
nique for control of the development program as well as the
production program vas considered, ASD reached the conclusion
that this type of control by the Govermnment in the development

portion wvas inadvisable. There are a number of reasons for

this conclusion:

1. Although reasonable milestones can be
established at the time ' f program initiation,
experience indicates that the critical prodbleas
and critical paths initially defined are not '
necessarily the critical ones as the program
evolves.

2. The interaction between program elements
in terms of progress, cost, impact on subsequent
events and actions required cannot be predicted
vith reasonable confidence at program initiation.

3. In order to proceed with a reasonable

degree of certainty that a potential problem area
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would be sudbject to management control under the
development milestone approach, it might become
necessary to select a multitude of relatively small
lilootonco for Government review and decisiom.
This could mean that the Government would in effect
have to virtually supplant company managesent in
the detaliled execution of the development effort.
Abrogation of the contractor's manageaent prerog-
atives to this extent is considered urwise from the
standpoint of meaningful contractual commitmsents on
the progras,

4. To define, defore the fact, contractual
provisions which vill be in the best interest of
the Government is complicated by the dynamic nature
of the development progran and the range of manage-
msent actions, the choice of which will be dependent
on the specific conditions encountered. Meaningful
pricing and enforceable provisions under the range of
possidble conditions described are severely inhidited
and negotiation and vriting of such a document would
bo extremely complicated.

S. Although the application of development
milestones is not recommencded as a contractual
technique to adjust the development program, it
is possible to establish for program management

purposes, periodic program reviews and technical
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audits which would determine the necessity foi'
program reorientation, The changes provision of
a contract gives the Govermment the right to
direct such a reorientation of the program at
a negotiated equitable adjustment to the contract.

The application of the development milestone approach
for control of production releases under the CPIF/FPIS con-
tractual arrangemsent represents the preferred course of
action for the F-15 progran,

The F-15 program will be managed during each phase of
the contract by a total of twenty-four milestones culminating
vith Tactical Air Command's acceptance of the aircraft into

15 The demonstration milestones,

its operational inventory.
the dates by which they are to be accomplished, and their

criteria for their mesasuresent are as follows:

1. Prelisinary Design Review 30 Sep 1970
This milestone is achieved vhen the Govermnment concurs with

the conitractor's F-15 airframe and avionics preliminary design
approach or approves the contractor's plan to correct de-

ficiencies identified by Government Requests for Action (REAs).

1SS«» Figure 9-1,
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2. Radar Contractor Selected 130 Sep 1970
This silestone is achieved when the subcontractor is
selected to develop and produce the attack radar for the
F-15 system, as defined in Alrcraft/Attack Radar Interface

Plan.

3. Critical Desizn Review (COR) 30 Apr 1971

This milestone is achieved when all F-15 airframe COR's
have been conducted and the Govermment cow.curs that detail
design of each configuration item meets the design require-
msents established in Configuration ltem (Cl) specifications
and the interfaces between each ClI and related equipment/
facilities are estadlished,

4, Eﬁﬂ Eauipsent Development
30 Jun 1IN

This milestone is achieved vhen the Government concurs that
satisfactory progress has been achieved for the items
reviewed during an Alr Force-MCAIR Avionics Technical Review
held to review the design, fabrication, and test status of
the major CFE avionics equipment., The criteria by which the
status of each equipment shall be measured will be dased on
the detalled development schedule negotiated prior to the
sub ject subcontract award between MCAIR and their avionics
subcontractors and the applicable prime item specification,

At the option of the Government, selected data presented by




the supplier at these reviews will be verified by actual
test or demonstration during the review,

; 15 Jun 1972
This milestone is achieved wvhen structural tests including
all static, fatigue, and sonic testing of major subassesdlies
required under the Preproduction Design Verification Test
Category in the Alrcraft Structural Integrity Plan (ASIP)
and/or Structural Test Plans are completed and the test
requireasnts are mset in accordance vith the following tests:

I8ST

Stabilator Root Structure/Spindle-
Static Test

¥Wing Structural Box/Carry Thru-
Static Test

Stabilator Root Structure/Spindle-
Fatigue Test

Wing Structural Box/Carry Thru-
Fatigue Test

Integral Fuel Tank Sealing
Characteristics Fatigue

Test requiremonts will be met wvhen test results of the above

tests are appi‘oved.

e S S



6. 1 b '
W 31 Mar 1972

This milestone vill be achieved when stadble, stallfree
engine operation, both steady state and transient (rapid
throttle bursts and chops, afterburner light-offs and
shutdowns) has been consistently demonstrated at all test
points,

This full scale engine/inlet test, as defined in
CP76301A328A082 including simulation of the local induced
flov field, will be conducted in the transonic and super-
sonic sections of the AEDC Propulsion Wind Tunnel., Testing
will be conducted at selected mach, altitude and attitude
points, Points selected will be subject to Govermment
approval and vill be based on those conditions which are
aost adverse to the propulsion system and are anticipated
to be most prevalent in ultimate aircraft utilization.
This demonstration can be preceded by an initial test
period during vhich the control systems operation will bde
investigated and ad justments incorporated.

7. Fjrst Flisht 31 Jul 1972
This milestone is achieved wvhen the first F-15 aircraft

becomes airborne and the low and moderate mach number portion
of the flight envelope is accomplished within reasonadble

constraint with respect to safety and risk,
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8.
W 30 Sep 1972

Achieveasnt of this milestone is defined as the integration
of all of the preproduction models for the F-15 Avionics
System. Interface compatibility, functional operation, and
compl iance vith those performance specifications that can bde
tested in accordance with test information sheets on a
representative mockup. The equipment to be integrated
includes all contractor furnished avionics and all avail-
able GFAE avionics.

9.
Betbratfi TR 50 5ep 1012

This milestone shall be accomplished during the tests
required dy the Alr Vehicle Specification and is achieved
when:
a. The following performance requiremsents

have been demonstrated without engine

or inlet stall: flight to 80% MAX MACH,

achieve level flight at 45,000 feet,

perform a s trical aaneuver to a

positive 80X limit load factor.

b. Complete an accumulated flying time of
at least 15 hours.

10, t
rrANCe 31 Dec 1972

This milestone s achieved when all CFE and available GFAE
avionics are operated as an integrated subsystem in an airborne
environment for a period of at lecast five (5) F-15 flights
totaling a2 minimum of five (5) flight hours,



11. Fatigue Test One Lifetime 31 Jan 1973
This milestone is achieved vhen 4000 hours of the Govern-

sent approved design loading spectrum have been sustained
by the full scale test article in accordance with the
Structural Test Plan without failure.

12.
ﬁﬁ[g: 31 Jan 1973

This silestone vill be considered complete vhen the full
scale static article has sustained 1imit locad (67X design
ultimate) and ultimate load for the maximum up-dending
horizontal tail load condition on the fuselage, vithout
detrimental permanent deformation or failure.

13. Arspsent Ground Test 30 June 1973
This milestone is achieved when the ground tests for all

required and availadle air-to-air atores and the 20MM gun
are completed in accordance with the armament specifications,
and the systess are qualified for flight,.

14, One (1) G Flight Envelope 15 Aug 1973

This milestone is achieved vhen the Alr Vehicle in the
Basic Alr Sup.ortorlty Mission configuration has becen cleared
by the Govermment for first flight throughout the design
speed/altitude envelope.
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’150 3
31 Dec 1973

This milestone is achieved vhen 12,000 hours of Govermment
approved design loading spectrum, applied in accordance with
the Structural Test Plan have been sustained without major
fallure by the full scale article,

16. gég igg Evaluation
31 Dec 1973

This evaluation vill be considered complete vhen the SPO
identified mandatory corrections items, reported during the
Alr Force Preliminary Evaluation on the flying qualities,
performance, and avionics aircraft (#1, 2 and 3), have
been corrected and verified by the Air Force., The veri-
fication vill be accomplished during the Category 11

evaluation tests.

17. [Equipeent Qualified 31 Mar 1974
This silestone is achieved wvhen all air vehicle equipment

components listed in the F-13 Specification Tree are
qualified in accordance with Section 4 of the applicadle
specification.

18, tepory 11 Test Atrcraft and
in_stace 31 Mar 1974

This milestone is achieved when the first Category Il air-

craft, one set of organizational and intermediate level
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production AGE, and contractor engineering technical
service personnel are operational at the Category 11
test facility designated by the Govermment.

19, - Iraining Equipsent In Place 31 Oct 1974
This milestone is achieved vhen one (1) Modbile Training

Set (MTS) is set up and operational at the facility
specified to support the first operation unit.

20. Fatigue Test Four (4) Lifetimes 31 Oct 1974
This milestone is achieved wvhen 16,000 hours of Goverrment
approved design loading spectrum, have dbeen sustained
vithout major failure by the full scale article.

21. [External Stores Flutter Relegse 15 Aug 1974
This milestone will be accomplished when:

a. The tests for flutter identified in Section &
of the Alr Vehicle Specification have been
completed for the following two conditions:

(1) The Basic Air Superiority aircraft
in the ferry configuration,

(2) The Basic Alr Superiority aircraft
in an extornal stores configuration
deterained by the Government.

b. The Government has granted flutter clearance
of the aircraft in the configuration
fdentified.
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22. AGE Equipsent In Place 31 Oct 1974
This milestone is achieved vhen all CFE Unit Equipsent AGE
required to support an operational squadron as is in place
and operational at the site specified by the Govermnment.

23.
EasentTarty tamfece™™ 15 Nov 1976

This milestone shall be defined as that point during the
Category 1 Flight Test Program when:

a. The major functions and subsysteam prodlems
have bdeen resolved,

b. The flight test requirements of the Prise
Items Developaent Specifications have deen
essentially demonstrated,

¢. Fifteen hundred (1500) Caterory I flight
test hours have been accumulated on the
F/IF air vehicles.

24. First Alrcraft to TAC 30 Nov 1974

This milestone is achieved vhen the Air Force accepts the

first F/IF-19 aircraft for operational uu.‘6

uMl demonstration silestones descrided adbove have tied
to theam detailed desipn specifications, engineering require-
senta, performance specifications, and interface plans. Refer-
ence to these detailed specifications have not dbeen included
in this thesis due to space limitations. For those readers
interested in these specifications, they are urged to consult
attachesent number five of the F-15 contract.
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To datq seven of the twenty-four milestones have been
achieved.!?

Date Date
Milestone Reguired Accompl jshed

Prelisinary Design Review Sep 30, 1970 Sep 3, 1970
Radar Contractor Selected Sep 30, 1970 Sep 3, 1970

Critical Design Review Apr 30, 19N Apr 8, 1971
”m:m:p::c:u Jun 30, 19N May 27, 197
Alrframe Structure Test Jun 15, 1972 Fed 29, 1972
Engine/Inlet Test Mar 31, 1972 Mar 6, 1972
First Flight Jul 31, 1972 Jul 27, 1972

All milestones have thus far been accomplished earlier
than required.

Controlling schedule appears to be the most significant
aspect of the milestone concept. Milestones are performance
goals. No trade-offs have been made thus far on the original
performance specifications for the F-15. Thus milestones
appear to be effective in controlling performsance as well as
controlling schedule,

It is pertinent to point out, however, that there are

"Csptaln Arthur R, Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS), F-15 SPO Aero-
nautical Systems Division, Wright-Pacterson Ai2, Ohio, Personal
interviews, November 17, 1971, Deceaber 23, 1971 and July 29, 1972,
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still a number of contractual issues to be resolved for

successful implerientation of this concept such as:

1; In implementing the milestone control of production
releases, the Government must have the unilateral right to
determine when a milestone is satisfactorily accomplished.
Additionally, the Government must have the right to authorize
part or all of the production release, to sustain the pro-
duction rate, or to withhold the release until the event is
satisfactorily accomplished. There is a question as to
whether or not this unilateral decision should be subject to

the disputes provision of the contract.

2. The feasibility of holding the systems contractors
responsible for any delays in GFAE development resulting from
the implementation of the milestone approach of the GFAE

contract,

3. Questioning whether or not the approval or the
acceptance of a milestone event constitutes incremental
acceptance of aircraft performance, or whether the waiver of
accomplishment of a specific miiestone waives any future

Government rights under the contract.

These additional issues which have been raised over the
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use of demonstration milestones are certainly worth con-

sidering here:18

1. Whatever causes a program to be delayed or to
over-spend by the time the milestone is achieved, is also
quite 1likely to cause a significant change in its projected
costs or schedules, Expecting contractors to hold to their
option prices or leadtimes at such times thus is unrealistic,

and serves to shift too much of the risk of a program to

.these contractors.

2. Another question raised about the technique is
the possible negative effect that seleéting single, simply-
stated milestones for progress measurement might have on a
development program as a whole. Large programs are complex,
with many parts in various stages of development--and even
early production--at any given time., Also, efficiency in the
use of technical resources within and among programs is
highly dependent on the opportunity to shift these resources
with maximum flexibility and to go forward on discrete workable
pieces as rapidly as possible. Should you,'for example, hold

up an entire program for review until the slowest part of the

18Norman Waks, Current Issues In Military Program
Control, Report to the American Management Association
Briefing Panel, September 9, 1969, (Bedford, Massachusetts:
Mitre Corporation, 1969), pp. 12-13,
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program has passed some special test? And should yoﬁ be
encouraged to bunch most of your best resources on a
particular aspect of a program simply because that aspect

will be under such close scrutiny?

3. Development programs do not proceed in a straight
line, Rafher. there is much feedback to and much iteration
of the various parts of such programs. The question thus
arises about whether the readings taken at any given or
even several "milestone"” points can be considered to be
sufficiently conclusive to warrant, say, the cancellation

of a program,

The usefulness of demonstration milestones applied to
other major programs may be appropriate, however, their
usefulness as a continuing procurement technique may well rest

on the satisfactory resolution of these six major issues.



CHAPTER X

F-15 FORWARD PRICING AGREEMENT

5

Coptréct changes have an enormous impact on the pro-
curement process, They are the laréest single source of
administrative headaéhes in contract administration and
management., More appeals, claims, litigation and contro-
versy results from contract changes than any other single

cause, 1

The Armed Services Procurement Regulation, in Section 1,
paragraph 201.2, defines contract change as:

+« + sany written alteration in the
specification, delivery point, rate of
delivery, contract period, price quantity
or other contract provisions of an exist-
ing contract whether accomplished by
unilateral action in accordance with a
contract provision, or by mutual action
of the parties to the contract.

Contract changes may be classified into many different
categories, The simplest and most straight-forward way to

classify changes is as "task" or "non-task" chang,es.2

1Paul A, Baron, "Current Problems and Developments In
Contract Chanees," NCMA News Letter Anthology, Vol, 1
(Ingleside, California: National Contract Management
Association), June, 1970, p. 1.

2James S. Reece, "'The Manapement of Chanpe': A Catch-
word or An Opportunity?” National Contract Manapement
Association, Vol. 5 (Spring 1971), pp. 123-137.

90
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Task changes alter, add to, or delete tasks which were
specified in the original contract and the accomplishment
of these tasks was necessary to fulfill the original contract
requirements, Tﬁese are changes which physically alter the
product configuration or make other non-hardware changes,
such as changing flight test programs.

Non-task changes result in alterations of the quan-
tities to be produced, delivery schedule and changes of
funding rate adjustments.

The "Changes" clause is a required contract clause
in all contract types currently in use for the procurement
of weapons systems.3 As mentioned earlier, the Procuring
Contracting Officer (PCO) may make chanpes unilaterally or
bilaterally (within the terms and conditions of the contract).
In all cases, the Government will dictate what the require-
ments of the changes are to be., The Government, however,
has tc compensate the contractor for makirs changes. Com-
pensation paid for the change in contract requirements is
never a unilateral decision made by the Government, but
must be nepotiated and agrecod upon by both parties to the
contract. This equitable ad justment of contract change
may be negotiated (1) at the time the change is made, (2) after

the contract is over or (3) before the task is undertaken.

3U.S. Department of Defense, Armed Services Procurement
Repulation Section 3-807.12, Washington, D, C.: U, S,
Government Printing Office, 1969, p. 702,
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This third method 6f the contract change and equitable
ad justment is the one presently used by the F-15 Contracting
Officer. The adjustments are made via a Forward Pricing
- Agreement (FPA) and are based upon statistical relationships
between weight and cost.

Beforé the FPA is examined in detail to explore the
advantages it provides, it would be.helpful to examine the
lengthy definitizatioh process and the dysfunctional results
vhen a FPA is not used, as well as the recognized need to

shorten the change definitization process.

The Lengthy Definitization Process
A proposed change to the hardware or non-hardware items

may originate with either the contractor or the Government,
Usually the Government suggests changes at the systems per-
formance specification level, the contractor is the one
required to generate detailed engineering change proposals
(ECPs) for Government evaluation. Normally when the contractor
originates a change, he generates a preliminary ECP or an
advanced change notice (ACN) to determine whether the Govern-
ment is interested, then the contractor will generate the
minutely detailed cost proposal. The cost proposal is the
normal type "bottoms up" or "grass roots" industrial engineer-

ing approach.4 This approach starts at a low level in the

4 C, A. Batchelder, et., al., An Introduction to Equip-
ment Cost Estimating, Report No, RM-6103-5A, Santa Monica,
California: The Rand Corporation, 1969, p. 2.
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manufacturing organizaﬁion by examining separate segments of
work at a very low level of detail. The component estimates
are then summed to the sub-assembly level and then to the end
item level., This flow is indicated in Figure 10-1,

This detailed approach to estimating requires con-
siderable time.

Once the Systems Program Office (SPO) receives the
cost proposal, it must evaluate the proposal. The SPO
generally requests the Air Force Plant Representative
(AFPRO) and the Defense Contract Audit Agency (DCAA) for an
technical evaluation. This technical evaluation involves the
AFPRO, Industrial Engineer, Price Analyst, Industrial
Specialist, Quality Assurance Representative, and the DCAA
Auditor. They'evaluate the proposal from the top to the
bottom or "grass roots" level, They are provided assistance
in their efforts at the lower levels by the contractor's
industrial engineer who estimated the change originally.,

When the SPO receives the evaluations, it must form-
ulate a negotiation position, schedule negotiations, nego-
tiate the change, and issue a supplemental agreement to the
contract. This is an extremely long and drawn out procedure,

See Figure 10-2,
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Results of Lengthy Definitization Process

The lengthy definitization process will often impact
the effectivity of the change on the hardware. The longer
it takes to implement the change, the more units move down
the production line past the station at which the change
could have been incorporated at the least amount of incremen-
tal cost. This results in a "redo" or"™undo" task performed
out-of-station (further down the production line or after
delivef&). One study indicated that this out-of-station
rework takes, on the average, four times as long as the same
task performed in-station and with a much higher material
scrappage rate.S

The long change process clouds the communications
channels betweén the SPO, AFPRO, and the Contractor. The
fact that there is so much paper f{loating around in the
communication channel can stagnate the design-decision
process and prevent an equitable adjustment of the contract
change.6

The numerous ECPs within the system can result in

engineering changes obtaining an undefinitized status,

This happens when the Configuration Control Board (CCBD)

5Reece. *Catchword or Opportunity", p. 131,

6Captai.n Arthur R, Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS), F-15 SPO Aero-
nautical Systems Division, Wright-Patterson AFB, Ohio, Personal
ig;gtviews, November 17, 1971, December 23, 1971 and July 29,
1 . ’
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agrees to a change and the change is not promptly nego-
tiated. The Government's practice has been one of
negotiating cost effects of changes after the work has
already been accOmpiished.

The disadvantages of allowing changes to go "unde-
finitized" are many. While the Government may unilaterally
direct changes, it lacks the authority to unilaterally set
prices (except in the case of PCO determinations which are
sub ject to appeal by the contractor). The price of an
authorized but undefinitized change can become virtually
what the contractor desires it to be., That is to say, the
contractor is literally operating with a blank check with
respect to any effort he wishes to attribute to the effects
of the undefinitized change. Undefinitized changes not only
lack dollar limitations, but are also written in broad terms,
which make it all the more easy to attribute costs to the
effects of the undefinitized change. This broad technical
definition just naturally provides a greater area of inter-
pretation for allocability of costs, Such a situation allows
for the possibility referred to as "getting well,"

Suppose the contractor is experienc{ng variances from
his midpoint of expected cost outcome (contract target costs)
on the definitized contract he is operating under, and the
contractor has an undefinitized, broadly written change on

hand to which he can assign costs considered by him to be within
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the scope of the broadly written undefinitized change. A
method .of getting well on his basic coritract's cost problems,
and thereby protecting his original profit, becomes apparent.,
To assert that a deliberate misallocation of costs takes
place would be to presume fraud., Convincing evidence would
be required for such an allegation. In face of the con-
tractor's.ability to make broad 1ntérpretatioﬂs iﬁ view of
a broadly written chénge. the Government would be at a dis-
advantage with respect to substantiating‘such an allegation,
The recognition of the above situation by all parties tempts
one to conclude that undefinitized changes directly and
specifically aid contractors in "getting well" on basic
contracts, Others may call this situation de facto mis-
allocation,

A related condition is oné where the determinant of
the ultimate cost of the change is related more to what can
lawfully be spent on the change rather than what should be
spent. Without the responsibility to deliver a product
(the change effort) at a specified cost, the contractor has
no incentive to control his expenses; the eventual profit
he will request is never threatened., Such a situation has
the characteristic of the illegal cost plus a percentage
of cost method of contracting. Were an individual able to
Justify committing to have a home built with no commitment from

the contractor as to price, he could then easily believe that
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the undefinitized change approach is an acceptable way of
conducting business,

The problem of undefinitized changes can operate in
another direction. Suppose a change is contemplated and
rough informal cost estimates are made by the contractor
and subsequently the Government gives unilateral authority
for the contractor to proceed with the change. Under con-
ditions of a.rather major change, the informal estimate can
be so significant that the basic program may be threatened,
Accordingly, reviews and deletions of requirements take
place to bring the program costs back into acceptable bounds,
Good sound requirements, otherwise cost effective, get
dropped in the.name of economy, Subtly the informal estimate,
probably excessive, has become the "real"” value and forces
the balance of the program to suffer., Under such conditions
it is easy to speculate that the informal estimate, once
definitized, would become the subject of active value engi-
neering by the contractor thereby doubling his already
guaranteed profit on the basic change,

Also, the contractor is able to authorize work faster
than he is able to budget for it. The result is work being
performed on changed products using the old budget, The
7

foreman thus loses control over performance and cost.

Accordingly, the extent to which the Government {is

7Reece. *Catchword or Opportunity"; p. 132,
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vulnerable to exploitation, by its use of undefined changes,

appears to be limitless.

Recognized Need For Different Approach

The Blue Ribbon Defense Panel found a definite need
for statistical approaches to cost estimating. The panel

stated:

Parametric cost estimation techniques offer the
potential for improved planning of cost factors.
These parametric methods require the analysis of
historical data to establish some broad guage
such as cost per pound for component units of
the program being evaluated., The broad nature
of this type of analysis precludes detailed
comparisons with the estimated program costs
developed from its elements, but the difference
in gross totals can indicate a probable range
of magnitude of the costs of contingencies,

The use of the parametric approach to cost
estimation is, of course, a clear acknowledge-
ment of the inherent limitations and impre-
cision of any cost prediction methods, 8

In their recommendations, the Panel concluded:
Increased use should be made of parametric
costing techniques to improve the quality
of orisinal and subsequent estimates, and
to help offset the difficulties of esti-
mating the cost of unknowns,.9

Hudson B, Drake, in an article in the Harvard Business

Review, made the following new policy recommendations to

the buyers of advanced weapons systems:

8Report to the President and the Secretary of Defense
on_the Department of Defense bv _the Blue Ribbon Defense
Panel, filbert W, Fitzhupgh, Chairman, Washington, D.C.:
Government Printing Office, 1970, p. 83.

9

Ibid, p. 84,
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¢ o JUse parametric estimating techniques

to project total program cost, which will
allow for the emergence of unanticipated
unknowns, , .. Compare the total “para-
metric" cost and the total itemized cost,

and develop a reasonable and proper mix

of performance, schedule and cost incen-
tives on the basis of this comparison. ....l0

Parametric techniques and related FPA parametric
pricing methodology will be further defined in the next

section,

F-15 Program Forward Pricing Agreement (FPA)

The Armed Services Procurement Regulation (ASPR)
defines FPAs as follows:

A forward pricing rate agreement is a
written understanding negotiated between
a contractor and the Department of

Defense to make certain rates available
for use during a specified time in pric-
ing contracts or modifications., Such
rates represent reasonable projections of
specific costs to be incurred in future
periods that are not easily estimated for,
identified to, or generated by a specific
contract end item or task such as, but not
limited to, labor rates, overhead rates,
material obsolescence and usage, spare parts
provisioning, and material handling,11

The ASPR clause on the forward pricing agreement
implies use of the FPA for plant wide standard variable items
such as overhead pools and not the unique non standard items

related to one program. The F-15 Procurement Division is the

1OHudson B, Drake, "Major DoD Procurements at War
With Reality,"” Harvard Business Review, Jan,-Feb, 1970,

11U.S. Department of Defense, Armed Services Procure-

ment Repulation Section 3-807.12, Washington, D.C.: U.S,
Government Printing Office, 1970.
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first one to use a FPA to price unique non-standard items
over the entire development, production and deployment
phases.lz

The F-15 FPA is an extra-contractual agreement signed
by representatives of MCAIR and Aeronautical Systems
Division (ASD) on 24 September 1971. FPA rates and factors
are good for one year, but can be discontinued by either
party at any time if the agreed upon rates and factors get
too far out of line,

The rates and factors proposed by MCAIR were audited
by the SPO, AFPRO and DCAA personnel. Ail fact-finding and
negotiation was conducted at the MCAiR plant in St,. Loui.s.13

The FPA contains mutually agreed upon parametric
estimating relétionships.

The parametric relationship is an independent variable
through which dependent variables may be expressed. In the
case of the F-15 FPA, the independent parametric is usually
actual physical weight of an engineering change.

Parametric projecting of costs based upon aircraft
weight is not new to the aerospace industry, The normal

approach, however, is to use aggregate total weight of the

aircraft to predict costs for specific changes. MCAIR has

12Charles interview,

B1pi4,
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further refined the parametric estimating technique by
gathering data based on aircraft sections, The sections used

in the F-15 FPA are:

Forward Fuselage Controls/Hydraulics
. Center Fuselage Furnishings

Aft Fuselage Electrical

Wing fuel Systems

Empennagé Engineering Instrumentation
Landing Gear : Armament

Canopy (windshield) Other
These costs per pound were based on statistics
gathered on in-house effort at the St. Louis plant from 1949
to present, and is based upon experience with the F-4,

F-3H, BANSHEE and F-101 aircraft.

Parametric Pricing Methodology
An actual illustration will now be presented to show

the power of the forward pricing technique using parametric
relationships. Weights, man hours per pound, and percent
factors have been altered to preclude disclosure of pro-
prietary information,

Suppose the Configuration Control Board has approved
an engineering change. MCAIR says this change results in
a net increase of ten pounds, The AFPRO and SPO engineers
concur, We wish to price out non-recurring and recurring

engineering costs for the change to the forward fuselage.
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The procedure is indicated in Figure'10-3. Flow chart is
shown as Figure 10-4,

By being computerized the entire procedure takes
minutes rather than weeks or months as described in the
section of this report on the lengthy definitization
process, Changes which result in a decrease in aircraft
section weight or changes which delete effort are handled
in the same manner. Contract target costs are adjusted
if the hardware change (upward or downward) is greater
than $100,000,

Figures 10-3 and 10-4 show only one parametric
relationship and only one application. The FPA between the
SPO and MCAIR contains 51 parametric relationships with 106
applications, .This allows the FPA to apply to most emergent
changes. Even the flight test program changes can be priced
in this manner by specifying the number of measurands
(points of measurement) which are to be added or deleted.

Actual F-15 costs are tracked by MCAIR and reported
monthly to the SPO, These actual costs (entered on a computer
program) are compared to the rates provided in the FPA. This
procedure serves two main purposes; it provides a basis for
negotiating the FPA the following year or at any time the trend
reflects that a factor has changed significantly and satisfies
the requirements of PL87-653 (Truth in Negotiations) by

supplying current cost and pricing data. In addition, the
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FORWARD FUSELAGE
Non-Recurring Engineering

Section Weight:

Before Eng Change 1,168 1bs.
After Eng Change 1,178 1bs,

" Net

Section Manhours Per Pound

10 1bs, @150 hrs/1b

3% Eng Planning Factor

207% Systems Integration
Basic Design Eng Hours

Eng Labor Rate @$10./hr
Eng Overhead (0/H) Rate @10%
Total Eng Labor Cost

Pro)ect Management Factor
@15% of Basic Eng Hours

Project Management Labor ©@$20./hr

Project Mgt O/H rate @2%

10 1bs.

1,500
45
300

277

Total Non-Recurring Eng Cost

Recurring Engineering Hours

Basic Engineering Hours on
607% improvement curve
(Assume 100 units)

Engineering Labor @$10./hr
Engineering O/H @10%

Total Recurring Eng Cost

420

TOTAL ENGINEERING COST

Figure 10-3

$18,450
1,845

$5,540
111

$4,200
420

Forward Fuselage Engineering Cost

$20,295

g 5,651
’

$ 4,620
$30,566
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F-15 SPO will be better informed and better equipped to
negotiate the re-sets of the FPIS targets within a minimum
time period,

The parametric cost technique is a step forward in
that it proVides a powerful tool for estiméting and pricing
contract changes, The parametric technique provides a
statistical "tops down" method of estimating changes which
allows for speedy adjustments to production budgets in the
plant, as well as saving the Government a considerable bit
of time and money in the use of its scarce resources,

It aids both the Government and contractor in knowing
(in real time) what the firm baseline is--not only in terms
of cost but also in terms of schedule and performance, This
is in lieu of having hundreds of authorized but undefinitized
changes both in terms of cost and scope of effort,

In addition, the FPA provides an objective statistical
procedure based upon actual historical data. The historical
data has been modified with unique complexity factors which

permit its use on the F-15 program.14

This procedure pro-
vides for a fair and reasonable price without the necessity
for the typically biased subjective judgment of engineers and
the "haggling" and "rug merchant" approaches so typical of

contracts personnel,

1“A't:omple.‘(i.t:y factor" would be applied for example
when titanium is used instead of aluminum. A complexity
factor of say, 1.33 would be added to the historical data
which has aluminum as its base, All "complexity factors"
are mutually agreed upon by the Government and MCAIR,
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Parametric forward pricing agreements are an extremely
useful and time saving management tool. The FPA provides the
Government a means of effective control over the numerous
contract changes generated during the acquisition of a
weapons system., The contractor is also better able to
achieve contfol over his budget,

Parametric forward pricing agreéments should be used
between the Government and contractor whenever a valid and

reliable data base exists.,
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CHAPTER XI
F-15 VALUE ENGINEERING CONTRACT CLAUSE

Value Engineering (VE) is concerned with the elimination
or modification of anything that contributes to the cost of an
item but is not essential for performance, quality, reliabil-
ity, standardization or interchangeability. The value
engineering effort is aimed at analyzing the function of an
item for the purpose of achieving that function at the lowest
possible cost. In this context VE requires a novel and
innovative approach to the design, engineering, manufacturing,
and purchasing in achieving the necessary function at minimal
cost.1

The Armed Services Procurement Regulation (ASPR) further
defines VE in the following manner:

"Value engineering as éontemplated by this

part constitutes a systematic and creative effort,

not required by any other provision of the contract,

directed toward analyzing each contract item or task

to ensure its essential function is provided at the

lowest overall cost. Overall cost may include, but

need not be limited to; acquiring, operating. and
logistically supporting an item or system."

1Emanuel Kintisch, "Value Engineering Contract Clauses"
Defense Industry Bulletin, Defense Supply Agency, February,
lppol'lo

2Armed Services Procurement Regulation, Part 17,
Section 1, June 30, 1969, p. 198.29,.

109
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It is the policy of the Department of Defense (DOD)
that contractors will utilize value engineering techniques
to reduce the cost of systems., Major prime contractors are

also expected to encourage subcontractors to utilize value

engineering.3

There are two types of value engineering clauses:

(1) the value engineering incentive clause which provideé
for tﬁe contractor to share in cost reductions that ensﬁe
from change proposals he submits; and (2) the value engineer-
ing program requirements which require contractually for the
contractor to engage in value engineering efforts in accord-
ance with an established schedule, This schedule is worked
out between the contractor and Government and provides for
the contractor to share in the cost reductions ensuing from
change proposals he may submit.

The VE incentive clause is required of all contracts
in excess of $100,000. The VE program clause is required of
all coatracts in excess of $1.000.000.4

Since the F-15 contract is for two billion dollars,

one would expect to see the VE program clause in the contract.

This is not the case. The F-15 procurement office requested

3W. H, Riemer, Handbook of Government Contract Admin-

istration, Prentice-Hall, Inc., Englewood Cliffs, New Jersey,
1968, p. 999,

4ASPR, Part 1, Section 17, p. 198.31.
There are exceptions to the above requirements, but the stated
values are the general policy figures for the inclusion of
VE clauses,
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and obtained permission to exclude the VE program clause,
A recent report indicates that the program clause will pro-
bably become optional in the near f’ut:ure.S

The F-15 contract does contain the VE incentive clause,
The basic incentive clause, however, has been substantially
reworked.to tatlor it to the specific requirements of the
F-15 weapon system, |

As stated eariier, the VE incentive clause imposes no
mandatory requirement nor provides any separate funding for a
value engineering effort. The F-15 VE clause is further
restrictive in that it doesn't require MCAIR to use its "best
efforts" to include VE arrangements in any subcontracts.

In addition, paragraph J, which calls for the sharing of
future acquisition savings, has been dropped from the F-15
VE clause, '

The contractor's benefits accrue only with successful
value engineering accomplishments., There is no provision for
offsetting costs incurred in unsuccessful value engineering
efforts. This contractual arrangement places the burden on
contractor management to analyze and determine the period and
degree of their participation in the value engineering program,
and to assure the existence of an organizational structure
which will facilitate the successful operation of value

engineering,

5Report on case 70-13, Value Enpgineering, ASPR
Committee, Washington, D.C.,, May 24, 1972,
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The VE sharing arrangement esfablished by ASPR pro-
vides the contractor with from fifty (50:50)6 to seventy-five
per cent (25175) of the instant contract saving for fixed
priced t&pe contracts.7 The F-15 contract deviates from
this share pattern substantially in setting up a 90:10
share ratio (90 per cent for the Government and 10 per cent
for MCAIR) for any VE savings achieved on the development
effort and 85:15 share ratio on the production effort., 1In
addition, the contract targets remain constant and contractor
reward is essentially delayed pending contract completion,

The reason for this strategy is that by having a
90:10 VE share ratio and 90:10 contract incentive structure,
there will be no trade-offs made between value engineering
and normal prudent management action.8 By waiting until
the contract is over to reward the contractor, he is rewarded
only for real savings to the Government and not "paper*
savings.

Consider the example indicated in Figure 11-1. For
simplicity, target cost is 200 at point A, Target profit is X.
Suppose the contractor submits a VECP which will reduce the
cost to where target cost is now 100 at point B after read just-

ing the incentive curve, Now suppose at the end of the contract,

6The first number is always the Government's share and
the second number is the contractor's percentage share of the
savings.

7ASPR. Part 1, Section 17, p. 198,38,

8See Chapter VI,
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Figure 11-1
50150 Share Line
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Figure 11-2
90:10 Share Line
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several years later, actual costs are 200, The VECP did not
appear ‘to have worked, However, the contractor's profit is
now Z amount, which is quite an increase from the original X
amount,

In the F-15 contract there is only one incentive share
line for yalﬁe engineering and the gevelopment portion of the
program, This share line has a 90:10 share ratio and is
shown in Figure 11-2; The contractor can move enywhere along
the share number line, If he moves to the ieft and under-
shooté target costs, he saves the Government money and is re-
warded by extra profit,

This approach provides the contractor with maximum
motivation to fully utilize the value engineering cost reduc-
tion sharing arrangement outlined in the F-15 contract and does,
in fact, make for maximum positive motivation of the contract-
or as well as his subcontractors. By holding in suspense the
money saved until che end of the program and not directly
ad justing targets, the contractor(s) are constructively mo-
tivated to avoid the target figures in order to c;eate a
management reserve of funds with which to further refine
their approach to program completion. The contractor'lhus
motivated will expend every effort to organize a viable value
engineering effort with respect to the submission of quality
Value Engineering Change Proposals (VECPs).,

Some of the most recent and significant F-15 VECPs

which have been approved by the Configuration Control Board
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(CCB) and incorporated under the "changes" clause of %“he con-
tract are as follows: deletion of non-essential parts of
static and fatigue tests ($392,000); use of off-the-shelf
parts for the bleed valve leak detection system in the F-15
($316.000)|.reduction in the scope of transparency quali-
fication procedures ($1,490,000); and improvement of radar
reliability test criteria ($3,443,000); and realignment of
the Eglin AFB Category I Test Program, ($2,075,000).

The F-15 Value Engineering Program has been highly
successful, Total savings of $29,741,895 have been estimated
from VECPs approved as of July 15, 1972, Out of a total of
forty-one VECPs received from the contractor for fiscal year
1971, twenty-five were approved for implementation. Seventy-
one per cent of all VECPs processed were approved, which
indicates a hipghly accurate filtering system for proposals.
The number of VECPs approved exceeded the established goal by
166 per cent, The number of VECPs received has exceeded the
goal by 195 per cent, This latter figure gives an indication
of the degree to which the contractor has been motivated
toward exceptional value engineering management, interest, and
effort through a well incentivized contract supplemented by
the individual efforts of military manapers directly charged
with the responsive implementation of the value engincering
potential of the F-15 system,

The degree of success attained by the program in FY 71
was recognized by Department of Defense officials., Major John

E. Baer, Confipuration Management Officer, F-15 VE Monitor,
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received the Air Force Systems Command (AFSC) Special Value
Engineering Avard for his efforts in dbohalf of the progras.
Als0, MCAIR received a similar avard from AFSC for its in-
dividual inputs to the program as well as its active programs
to train and motivate subcontractors and suppliers in the

performance of value ongtnootlns.9

Proposed VE Changes
The high degree of success attained by the F-15 Value

Engineering Program and other extensive testing by Aeronautical
Systems Division has prompted the Air Force to recommend a
different VE instant contract sharing provision for incorpora-
tion into the ASFR.

The proposed change will apply to major systems acqui-

sition contracts and its use will bdbe opttonal.lo The content
of the new VE clauses is quite similar to those presently in-
corporated in the F-15 contract. A VECP which results in an
anticipated decrease in the cost of performance of the contract
will be accepted by the Government., The new proposal will dbe
incorporated into the contract by a contract modification,
There will be no zdjustment in the target cost, target profit

or ceiling price.

Major John E. Baer, F-15 System Program Office, Aero-
nautical System Division, Wright Patterson AFB, Ohio, Personal
Interview, November, 197},

10, otter from the Atr Staff, Colonel T. L. Keheley, Chief,
Contract Management Division, Procuremsent Policy, DCS Systems and
Logistics, June 30, 1972,




-117-

In the event the proposal results in an increase in
the overall cost of contract performance, the increase will
be nepotiated and incorporated under the "changes” clause of
the contract. In this case the target cost, target profit
and ceiling price are adjustod.u

The proposed ASPR changes by the Air Force cover Fixed
Price Incentive (Firm Target), Fixed Price Incentive
(Succossive Targets) and Cost Plus Incentive contracts and
may be included in the final revision of the VE section of the
ASPR presently under consideration by the ASPR conmtttco.lz

A VE incentive clause very similar to the one being
used in the F-15 contract is being proposed by the Air Force
for incorporation into the ASPR. The F-15 VE clause, when
used in conjunction with other contract clauses, is very
effective, The clause, therefore, is worthy of consideration
for other systems contracts, It should be pointed out, how-
ever, that the clause should not be 1lifted out and used in
{solation. Thore is a great deal of planned interaction
beotween the VE clause, the LOGO, the CPIF and the FPIS portions
of the contract. To disrupt this interaction vould reduce

the effectivoneas of any one of the contract clauses.,

“Captaln Arthur R, Charles, USAF Procuring Contracting
Officer, Chief of Contracts Branch (ASD-YFKS). F-195 SPO Aero-
naut ical Svatoms Division, ¥Wright -Patterson AFB, Ohio, Personal
:ssgrvlcws. Novenbor 17, 1971, Docembder 23, 1971, and July 29,

‘2Mr Staf( Letter, Juno 30, 1972,




CHAPTER XI1
OTHER SIGNIFICANT SPECIAL CLAUSES

The F-15 contract contains three other special pro-
visions which are desipned to assist in effective program
management, These are a total system performance responsi-
bility clause, correction of deficiency clause, and an

option to adjust quantities clause.

Total System Performance Responsibjility {TPSR)1

MCAIR, by signing the contract, accepted full responsi-

bility for the successful integration of all systems and sub-
systems of the F-15 to achieve total system performance under
system specification No. SS76301A328A001.2
This clause also requires MCAIR to assure integration
of Government furnished aeronautical equipment (GFAE) pro-
duced by companies with which MCAIR has no privity of contract.

MCAIR is also required to witness the inspection and acceptance

‘U.S. DoFartment of Defense, “Acquisition Contract
(Phasn 11) for F-15 Systems Support Service and Data Therefor,"
Contract F33657-70.C.0300, Dec, 31, 1969, p. 25-30.

zThtn is tho overall performance spocification the F-15
is required to meot before the aircraft is accepted by the
Governmont ,

3Tho Governmont prescently has contracts with Pratte
Whitney for the enrine, Hurhos Atreraft Co. for the radar
and Philco Ford for the puns,

1t

3
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testing of the aircraft engines and must give its written
concurrence that the engines meet the'engtne specifications
or enter into a written agreement with Pratt-Whitney with
regard to what corrective action will be taken to assure
that engine specificattoné have been met and acceptance
test procedures have been satisfied. The Government has taken
a further step to assure schedule compliance by stating that
MCAIR ‘is not relieved of its obligation of timely delivery
of the aircraft because of fallure to agree with Pratt-
Whitney on the course or extent of corrective action to be
taken in the event of a deficiency.

While MCAIR has responsibility for the engine inte-
gration, they are not penalized for any increase in costs due
to changes agreced upon between the Government and the engine
contractor., In addition, MCAIR is compensated for any time
expended in the performance of work required for total system
integration.

The contractor indicates that he believed the integra-
tion effort would be improved by having the engine as Con-
tractor Furnished Equipment, Evidence offered in support of
his claim is the task of integrating the syﬁtem radar con-
tractor which he feels is technically quite complex. That
complex intepration effort is considerably cased by the radar

contractor’'s appreciation of the airframer’'s final authority

I

as the ultimate contracting agent with whom he must deai;////

4

'I

4

/
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The contractor's position has merit. If it is desir-
able that one source (such as an airframer) be responsible
for the system integration effort, he (the a‘rframer) Should
be allowed authority to accomplish that task. That authority
should extend to being able to literally force each member
of the sy;tem to solutions that the integrator feels to be in
the system's best interest. As it is. the Government desires
that a contractor be the integrator, and have "total responsi-
bility, but seems to select-out parts of the total system
for Government procurement on such grounds as "commonality.”

In instances where it is desirable that one contractor
be the integrator, his authority should be absolute, If for
considerations such as commonality or the savings of a prime's
add-ons (overhead, profit, etc.) one part of a particular
system is excluded from the contractor's CFE 1ist, notions of
TSPR are lessened by that degree. The assoclate contractor
seems ultimately to look to who controls his contract--the
Government or the prime, to determine to what extent he will
cooperate in a particularly complex integration effort.

Under this clause, MCAIR has agreed to furnish F-15
system cost, schedule and performance impact statements on all
engine change proposals.a They have also agreed to accept any

changes in the engine specification directed by the Government.

4“Acqulsltlon Contract,” p. 49,
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This acceptance will in no way relieve MCAIR'O% their total
system performance responsibility., Lastly, the clause re-
quires MCAIR, in order to properly fulfill its obligation,
.to enter.into an agreement with Pratt-Whitney to apportion
liability between the two prime contractors.

The total system performance responsibility clause
greatly aided the édministration of the deveiopment program
by assuring that all systems were compatible when it was
time for the first flight test.

While this clause is specifically tailored to the
requirements of the F-15 program, it represents a feasible
way of reducing the risk of system-subsystem incompatibility
and is worthy of consideration for inclusion in other future

DOD weapon systems contracts,

Correction Of Deficiencies (COD)

The problem of quality and conformance to specification
is of paramount importance in Government procurement., Many
disputes can arise from interpretation of a contract, These
disputes arise either from difficulties with specifications
or from whether the products or services meet the required
contractual specifications.5

The correction of deficiencies clause in the F-15

SJohn A, McCann, ed,, Government Contract Law. The
Ohio State liniversity Research Foundation, 1970, p. 158,
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contract was greatly strengthened in language and content.l
when compared with earlier DOD contraéts. to delineate as
clearly as possible the contractor's responsibilities with
regard to correction of defici.encies.6

The correction of deficiencies clause not only applies
to the item in which the deficiency was discovered, but also
to any supplies which are affected as a result of the
correétion of a deficiency in the prime item. This includes
spare parts, aeronautical ground equipment (AGE), AGE spare
parts, training equipment and related technical data.

This effort by the SPO was an attempt to preclude any
excessive costs on the part of the Government to repair failed
secondary equipment caused by the "domino effect" of prime
equipment deficiencies., This particular wording was not used
in the C-5 contract and consequently the contractor denied this
specific responsibility under the contract.7

MCAIR agreed to correct any deficiencies discovered
within eighteen months after delivery of the last Category II

test aircraft with respect to supplies and services (aircraft

not included),

6Edwin C. Eads, Master's Thesis, "The F-15 Air Superiority
Aircraft--A Study of the Weapons System Acquisition Process,
Industrial College of the Armed Forces, Washington, D.C,,
March 1971, p. 7.

7Major Norm Patterson, Judpe Advcecate General's Office,
Aeronautical Systems Division, Wripht Patterson AFB, Ohio.
Personal interview, June 9, 1972,
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The correction of deficiencies clause applies to air-
craft for a period of eighteen months after delivery of the
last Category II test aircraft or six months after delivery
~ of an aircraft whichever is later,

With'regard to time extensions and contract price,

the contract further specifies:

*In no event shall the Government be respon-
sible for extension or delays in the scheduled
deliveries or periods of performance under this
contract as a result of the contractor's obliga-
tion to correct deficiencies, nor shall there be
any adjustment of the delivery schedule or period
of performance as a result of such correction of
deficiencies, except as may be agreed to by the
Government in a supplemental agreement with
adequate consideration,”

"It is hereby specifically recognized and
agreed by the parties hereto that this clause
shall not be construed as oblipgating the
Government to increase the Sontract target
cost/fee/price or ceiling.”

To date, no situation has developed which would
require the SPO to take any action under the correction of

deficiencies clause of the F-15 Systems Contract.

B'Acqulsttlon Contract, p. 46,
9!b|!.
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While the Government has never had to invoke the
correction of deficiencies clause, it appears that the
existence of the clause in the contract has had a persuasive
influence on the conduct of business between the contractor
and the Government,

To state that this clause should be 1ncorporatea into
future weapons systems is a very difficult task. The clause
appears to have a positive influence in assuring a type of
warranty for the complex F-15 weapon system, If the COD
clause is incorporated into other acquisition contracts, it
should be done only after appropriate modifications have been

made,

Option To Adjust Quantities

The F-15 contract contains a clause which allows the
Government to adjust the quantities procured under production
portion of the contract (item 3)., Specifically the contract

states:

*The Government shall have the option
hereunder to adjust quantities of production
aircraft procured under item 3 and under the
options granted by part XXIV, from S0 to 150
per cent of the ?santlttos specified in this
contract ., « +."

‘O'Acqulsttton Contract®, p. 50a.
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This clause provides the Government the right to
adjust the production quantities of alrcraft once each

fiscal year in the following manner:

Year— Low Quanticy High
1973 15 30 45
1974 39 77 116
1975 72 144 216
1976 35 70 105

Since Congress is not a party to the F-15 contract and
has been known to revise its appropriations from time to time,
this clause is primarily a hedge against changes in funding
levels, In addition, the clause provides for changes in force
compositior due to altered operational requirements,

While this clause is not entirely a new innovation in
Government contractingn fits structure and application in the
F-15 contract make it the most comprehensive clause of this

12

nature devised to date, There are only three factors con-

tained in the repricing algorithm: (1) the quantity purchased,

(2) the economic factor and (3) the additional tooling factor.13

IIA similar clause was used in the Air Force C-5
contract and the Navy F-14 contract,

lzPatterson interview,

13A mathematical relationship used to price the pro-
duction run if the option to adjust quantities is exercised.
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The option to adjust quantities clause {is auppo:ted Sy a pre-
determined set of procedures and formulae for computing the
revised prices for the quantity selected. Once the new
quantity to be procured is determined, its proper sequence
in the cumulative production price schedule is selected from
Table 12-}. ‘The proper ﬁflce for the new production is
determined by subtracting the cumulétive price of the number
of production aircraft procured in previous fiscal years from
the cumulative price of the number of production aircraft
procured in the previous and current fiscal years.

Next, the quantity factor is determined for the new
production by selecting the appropriate factor from Table 12-2,

After having determined the quantity factor, the
economic factor must be found, The economic factor is
selected from the appropriate row in Table 12-3,

The final factor which goes into this repricing model
is the tooling factor. The tooling factor is based upoﬁ
the peak production rate per month. These rates are shown
in Table 12-4, Additional tooling is required only if the
delivery rate is greater than three aircraft per month,

After the prices and factors have been determined,
the contract target price, target cost, and ceiling price

must be computed, To show how these prices are computed and
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QUANTITY ADJUSTMENT FACTORS (Qp)

Item 3 1973 Segment

Quantity Adjustment Factor (Qp)
15 1.2742
30 _ 1.000
45 «9293

Formula for Quantities from 15 - 45 (n = new FY quantity)

15 to 30 Qp =1+ .01828 (30-n)
30 to 45 Qp =1+ .00471 (30-n)

Item 3 1974 Segment

Quantity Adjustment Factor (QF)
39 1.1946
77 1,000
116 .9517

Formula for Quantities from 39 - 116 (n = new FY quantity)

39 to 77 Q. = 1 + .,00512 (77-n)
71 to 115 F =1+ .00127 (77-n)

Option Quantity - FY 1975

Quantity Adjustment Factor (Qg)
72 1.1526
144 1.000
216 . 9647

Formula for Quantities from 72 - 2i6 (n = new FY quantity)

72 to 144 Q 1 + .00212 (144-n)

144 to 216 QF = 1 + .00049 (144-n)

F
Option Quantity - FY 1976

nn

Quantity Ad justment Factor (QF)
35 1.1295
70 1.000
105 . 9681

Formula for Quantities from 35 to 105 (n = new FY quantity)
35 to 70 Q. = 1 + .,00180 (70-n)
70 to 105 Q= 1 + ,00091 (70-n)

Table 12-2
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ECONOMIC FACTORS (l')

Fiscal Year Delivery Period Econamic Factor
1973 November 1974 to September 1975 1.000
1974 October 1975 to July 1976 1.0339
1975 July 1976 to June 1977 1.0684
1976 July 1977 to December 1977 1.1081
Table 12-3

ADDITIONAL RATE TOOLING (AT,)
— (FY 1973 Dollars)

Additional Rate Tooling (AT,)

From 3 Aircraft Per Month to

4 Aircraft Per Month $ 6,137,000
S Airoraft Per Month 11,952,000
6 Aircraft Per Month 13,305,000
7 Aircraft Per Month 19,381,000
8 Aircraft Per Month 22,935,000
9 Aircraft Per Month 26,003,000
10 Aircraft Per Month 29,072,000
11 Aircraft Per Month 31,656,000
12 Aircraft Per Month 34,240,601
13 Aircraft Per Month 37,170,000
14 Aircraft Per Month 39,986,000
15 Aircraft Per Month 42,704,000
16 Aircraft Per Month 45,335,000
17 Aircraft Per Month 47,886,000
18 Aircraft Per Month 50,367,000

Table 12-4
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the interrelationship of the factors, the folloving notation
will be used:

Ep 18 the economic factor fros Table 12-),

Qp 18 the quantity factor from Tadle 12-2,

ATy 18 the additional rate tooline from Tadle 12-4,

A‘l’c is the adjusted target cost.

M:r is the adjusted celling price.

A'r,. is the adjusted target price.

Ap 18 the selected quintity price from Tadle 12-1.

For the contract production effort under ltem ) of the

contract the follc«ing formula s used to adjust the target

price, cost and colline price:
AT" (A”Q'xgr) * (M’.:Er)
AT
ATe = O

Ac‘, - M’c x 1,48
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Only the ceiling price is computed foir the option

quantities for fiscal years 1975 and 1976. This ceiling

price is computed in the following manner:

FY 1975

ACp = EAP x Qp x Ep) + (AT x EF:)] 1.204

FY 1976

ac, = [(aP x Qg x Ep) + (ATp x Ep)] 1.254

To demonstrate the ease with which the algorithm is

applied, the following example is provided:

ASSUMPTIONS:

o FY 1973 quantity is changed to 40 aircraft. Peak

monthly delivery rate is 4

aircraft per month,

o FY 1974 quantity is 77 aircraft. Peak monthly
delivery rate is 12 aircraft per month.

o FY 1975 option quantity is
Peak monthly delivery rate

o FY 1976 option quantity is
Peak monthly delivery rate

CALCULATIONS:

changed to 168 aircraft.
is 14 aircraft per month.

changed to 90 aircraft,
is 15 aircraft per month.

o FY 1973 adjusted target price (ATP) is determined as

follows:

ATp =(Ap x Qp x Ep)+(ATy

Table 1 or $281,086,168

O
el
|

1 s n0471
0.9529

n

x Ep)

is the value for the first 40 aircraft from

=14+ ,004671 (30 - 40) from Table 2
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l' s 1,0000 from Tadle 3
AY. s $6,137,000 from Tadle 4

Subetituting in the adbove equation therefore:
AT, = ($281,0086,168 x 0.9529 x 1, ® 137,000
’ '.‘OM’ m M. ’

® $267,847,009 + $6,137,000

o §273,984,009
n_}gil_‘g ad justed tarpet price (AT,) Ls determined
as oliove:

ATp = (A,:Q'x(')o (AT, x Ep)
is the value for 77 aircraft following the FY 1973
tity of 40, This value froe Tadle 1 is
selected at the 117 aircraft, less the value through
the first 40 from FY 1973,

Cus thru Afrcraft No. 117 = $655,133,961, less
Cum thru Afrcraft No. A0 of $281,086,168 = $374,047,793

Q' e 1,000 from Tadle 2

t' ® 1,03)9 from Tadle I

ATy = $34,240,601 (12 ailrcraft/month) - $6,137,000
(4 atircraft/sonth from FY 197)) = 23.105.601
from Tadle 4,

Substituting in the formula:

ATp = ($374,047,793 x 1.000 x 1,0339) +
(428,103,601 x 1.0339)

o $386,728,013 + $29,056,313
= $415,784,326

75 adjusted ceiling price (ACP) is determined
as follows:

ACP - E“P x QF x B,,-) + (ATR x EFSJ x 1,204
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ts the vatue for 168 aircraft following the FY 1973
1974 quanticies (Cum 117). This value fros

Tadble 1 is as followe:
Cum thru Alreraft No. 283 = 41,277,830 2’. less the
ous thru Alreraft No., 117 of 0‘55.133
“220‘“.“‘
Q=1 +00049 (144-168)

=1 . ,01176

- ,98824

By = 1,0684

o $39,986,000 (14 aircraft/month) - $34,240,601
’ .lrcrc!t/nonth from FY 1974) = $5,748, 369

Substituting in the formula:s

acp = sz.m.m x .98824 x 1.0684) +
$5,745,399 x 1.0684)] x 1.204

= [s657,465,006 + 96,138,384 ] x 1.204
- [s663,603,388] x 1.20¢
- $798,978,479

o FY i9¥6 ad justed ceiling price (AC;) is determined
as follows: %

acp = fiap x Qp x Bp) + (ATp x Ep)] x 1.254

is the value for 90 aircraft follow the FY 1973,
1974, and FY 1975 quantities (Cum 285). This
value from Table 1 is as follows:

Cua thru Aircraft No. 375 = §1, 568,608 2751, less the

3290t?§g Q%Ecraft No. 168 of $1,277,830,329 =
QF 1+ .00091 (70 - 90)

-1 .,0182

- ,98180

Ep = 1.1081
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ATy = z¢z.7oa.ooo ,ls ctreratt/-onthg - $39,986,000
14 atrcraft/msonth froms FY 1973) = $2,718,000.

Substituting in the formula:

ac, Emo. 8,422 x .98180 x 1,1081) + ($2,718,000 x
1081 x 1,234

= [#316,347,319 + 43,011,816] x 1.254
- 319,359,135 x 1,254
= $400,476,335

ALCULATION OF OPTION TO ADJUST
QUANTITIES FROM >0 JO 150 PERCEN]
The validity of the adjustasent formula may be tested
by applying the formula provisions to determine the current
contract prices., The Fiscal Year 1974 and Fiscal Year 1975
procureaents have been used as examples,
o The Fiscal Year 1974 procurement includes 77
ajircraft, or a cum total (including Fiscal Year
1973) of 107 aircraft. The target price may be
calculated as follows:
ATP - (AP X Qp x EF) + (ATR x EF)

A, is the target price from Table 1 of cum aircraft
Ng. 117, which is $610,800,418, less the cum air-

craft thru FY 1973 or cum No. 30, which is $224,022, 503,

or an FY 1974 TP of $386,777,915
QF = 1,000 from Table 2
EP = 1,0339 from Table 3

AT = $34,240,601 from Table 4 (tooling for the
12 aircraft per month rate of FY 1974)




«133.
Substituting in the formula, the following applies:

ATy = ($386,777,913 x 1,000 x 1,0339) +
(934,240,601 x 1,03)9)

= $399,889,686 + $35,401,357
= $433,291,043

Surrent Contract Prices Iotal Price
Item 3AJ - Single-Place Aircraft $383,210,000
Item 3AK - Two-Place Aircraft 45,237,000
Item 3AM - Systeam Project Management 6,010,000
Total $434,457,000
Variance 834,043
Variance 00,2%

o The Fiscal Year 1975 procurement includes 144
aircraft, or a cum total (thru Fiscal Year 1975)
of 251 aircraft. The ceiling price may be
calculated as follows:

ACp = [(Ap x Qp x Ep) + (ATg x Eg)] x 1,204

A, is the target price from Table 1 of cum aircraft
Ng. 251, which is $1,162,887,683 1ess the cum air-
craft thru FY 1974 or cum No. 107, which is
$610,800,418, or an FY 1975 TP of $552,087,265,

QF = 1,000 from Table 2
EF = 1,0684 from Table 3

ATR = Not applicable

Subatituting in the formula, the following applies:

ACp = Esssz.om. 5 x 1,000 x 1.0684) + (N/A x
1.0684)] x 1,204

= [$589,850,0347 x 1.204
= $710,179,441

Current FY 1975 Ceiling Price $710,709,000
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Anyone familiar with the weapon systeas pricing proonss
vhen thete is a change in quantity vill readily asppreciate
this simplistic approach to repricing the production quantity.

To date, there has been no situation where the repricing
formula has been called into play. The case where it would
have been useful is when the Navy decided against a joint
engine procurement for the F-15 and F-14, When the Navy
decided not to use the Pratt-Whitney engine for the F-14, the
procurement quantity dropped to below the fifty per cent of
the original production quantity; therefore, the option to
adjust quantities did nct apply. The new F-15 engine quantity
had to be completely repriced which resulted in a higher unit
price.

This clause appears to have a wide range of application
and should probably be considered for inclusion in other
contracts, While getting the contractor to agree to produce
150 per cent of the contract quantity would be no problem, the
fifty per cent quantity is another matter, The contractor will
be more reluctant to speculate on the costs and risks involved
when the actual production quantity required is far below that

originally negotiated.



CHAPTER XII1

SUMMARY AND CONCLUSIONS

Ihesis Objectives
The authors of this thesis have provided a study of

the F-15 program with a threefold objective; (1) to describe
the contract clauses that were considered by the authors to
be unique in structure or application, (2) to analyze how
these clauses are presently working, and (3) to determine the
feasibility of applying these contract clauses to other
development programs, Chapters VI through XII contained the
clauses considered to be unique by the authors.

A brief F-15 program overview was provided in Chapter IV
to acquaint the reader with the general provisions of the
contract, Chapter V outlined the philosophy from which the
contract evolved and which continues to influence the DOD
management of the program,

The following summary has been provided to draw the
previously described clauses together and emphasize the inter-
relationships that exist., The conceptual scheme of this

summary has been shown in Figure 13-1,

Summar
Figure 13-1 depicts the F-15 program as an open system

which is impacted upon by numerous external factors. Although

137
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the authors did not treat each of these factors separately in
previous chapters of this thesis, it is important to point
out that each of them has influenced the final contract
structure,

Procurement history provided the basic data and in-
formation which allowed the contract authors and negotiators
to attempt an innovative and highly detailed procurement
approdch, Past mistakes were studied and analyzed. Success-
ful techniques were modified so that they could be incorpor-
ated into the F-15 contract, The adequacy of past performance
was measured in terms of current procurement benchmarks and
new goals were established, (The primary concept which sur-
faced after the study and analysis of acquisition procurement
history was "the F-15 Procurement Approach".)

Political interests were not referred to in the text of
this thesis, It would b~ naive to believe that these interests
had no impact upon the F-15 program, however, The wide and
injurious publicity showered upon DOD procurement programs,
such as the C-5A and the Main Battle Tank (MBT), placed
formidable pressure upon all personnel (contractor and
Government) to right the wrongs of the pasf and provide a
*“successful" procurement program for the F-15,

Economic factors such as the unprecedented inflationary

trends which had developed in the United States and the sharp
decline of employment within the aerospace industry most

assuredly impacted upon the decisions which were made with
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respect to the F-15., The development of a major DOD system
(the C-5A) during such a period of inflation had just been
dubbed a "failure", Thié type of "failure" could not be
repeated, '

The .contract philosophy established was based upon
the recognition of many factors. It was recognized by
DOD that previous development contracts had been plagued by
numerous design changes, poorly stated specifications,
flexible pricing arrangements, a low degree of system defini-
tion, lack of Government influence on contractor management,
high costs-yet low "coming out" profits for contractors, poor
Government/contractor interface of management information
systems, etc., The philosophy which prevailed over the
structuring of the F-15 contract was one which endeavored to
rectify those undesireable factors.

The System Program Office (SPO) organizational struc-

ture was modified in an attempt to facilitate rapid communi-
cation, low level responsibility with comensurate authority,
and high visibility of program costs/schedule progression.
This structure was considered to be an external influence
because the contract structure was not designed to facil-
itate the organization's existence and growth - the organi-
zation was structured to guide and direct contractual
obligations.,

The Blue Ribbon Panel Report specified numerous

recommended changes within DOD., The ensuing directive issued
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by Mr. Packard had little direct effect on the F-15 SPO, The
ma jor chaﬁges directed by Mr. Packard after the Blue Ribbon
Report had been introduced to the F-15 program during its
initial organization. This would indicate that a liaison
between the Panel and DOD existed prior to the time the
recommendations were published.

The operating command (TAC) exerted direct influence

upon the F-15 prograﬁ prior to contract award, Specifications
were structured to satisfy known and anticipated performance
requirements, The schedule established via the demonstration
milestones in the contract was one which was required to
serve the purposes of the operating command and contractor

as well, A concentrated effort was required to assure that
the original stated performance requirements would not change
(upward) significantly during the 1ife of the contract and
thereby cause coét and schedule adjustments,

Numerous risk factors came into consideration early in

the program and continue to exert influence upon the
acquisition/development contract. When speaking of risk, one
must consider the entire spectrum wherein risk might be found,
Increased enemy thrcat, labor disputes, reliability of
estimates, probability of design adequacy, contractor stabil-
ity, and unknown unknowns all have distinct risk factors
associated with them,

The contractual approach which formed the resultant

compendium of all the considerations and influences cited
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above has been dubbed "The F-15 Procurement Approach” by the
authors of this thesis. The cited factors do not, in and of
themselves, make the F-15 approach unique. These considera-
tions are.not dissimilar to those made during the conceptual
and planning phases of any major weapon system, The unique
F-15 procurement approach that the authors wish to emphasize
is that approach which tailored not only the contract but the
entire program management system to the criteria established
via the early systematic in-depth analysis and definition
performed by DOD and contractor personnel.,

Upon entering the closed circle which depicts the F-15
procurement approach, it is important to visualize the cost
plus incentive fee (CPIF), fixed price incentive with successive
targets (FPIS), and the management incentive ($2 million over
a five year period) portions of the F-15 contract as revolving
around and permeating through the inner léyers of the system
and ultimately reaching the core of the nucleus-the "success-
ful" contract and "effective" program management area.1 It is
too early to tell whether or not the F-15 approach will be a
total success throughout the 1life of the contract. At the
time this thesis was written (July 31, 1972 was used as the

data cut-off point) all criteria had been met to term the

1Successful and effective are difficult terms to define,
Success has been defined by the authors as "on time, under cost,
and within performance specifications", Effective will be the
term applied to a management program which brings about success.,
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program a "success” to date with positive indications that
this trend would continue.

In Chapter VI it was pointed out that the CPIF portion
of the contract was vwritten and structured in a manner which
(1) reduced contractor risk early in the program, (2) encour-
aged technical innovation, (3) provided a realistic and visidle
profit for the contractor, (4) encouraged contractor efficiency,
and (S) provided flexibility for the Government in the event
major unforeseen factors entered into the program,

The objectives met through the use of the CPlF pro-
visions should not be limited to those above, however, By
meeting the objectives previously stated, interrelationships
were established which are intended to lead the program into
the nucleus of the system., The Cost-Schedule Control System
Criteria (CSCSC) were enhanced through, no fewer than, 180
performance specifications and nonhardware plans furnished
to the contractor by DOD,

Reporting systems evolved that established a near
real time interface between the contractor and SPO management
information systems. The Forward Pricing Agreement (FPA)
established in September 1971 was more easily introduced
because of the pre-established compatible computer interfaces
between the contractor and the SPO,

The value engineering program has projected a possible
$29 million cost saving. The démonstratlon milestone schedule

and the funding schedule met and passcd the test of time




e144.
theredy increasing contractor confidence in their feasi-
bility and reliability.

The provisions of the Total Systea Perforsance
Responsibility (TSPR) agreement make the prime contractor
responsidble for the total and complete integration of all
Covermnment furnished equipsent (GFE) and components supplied
by secondary contracts (CFE and GFE). This clause allows the
prime and secondary contractors to work directly vith each
other to achieve total systes integration. Since the prise
contractor has a vested interest in cost control, weight control,
schedule (milestones), and performance this clause provides
an increase in the total control the Government has over the
secondary contractors. The prime contractor is motivated to
keep close survelillance over the progress and performance of
the sub-contractors,

The Correction of Deficiencies (COD) clause of the
contract binds the contractor to a responsibilicy for
correcting any deficiencies discovered within an eighteen
month period after delivery of test aircraft or a six month
period after delivery of production aircraft. This pro-
vision motivates the contractor to build the aircraft
properly the first time and to identify areas to the Govern-
ment whose adequacy may be quostionable. This facilitates
early correction of deficiencies when the cost of correction
is consideradbly lower than that which would be experienced

if a deficiency were allowed to go uncorrected into the
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production phase of the contract.,

An Option (o Adjust Quantities (OTAQ) provision in
the contract was included to protect the Government (n
the event fluctuations occurred (n appropriations or tota)
production requirements, This provision contained a repric-
ing algorithm to be used for quantities up to fifty per
cont above and belovw the anticipated production quantity,

An option such as this forces both the contractor and the
Government to study the ramifications of adjusted quane
tities far in advance of an actual change, The OTAQ
proviston is another protective dovice which guards against
uwarranted or unanticipated cost growth,

The Lisitation of Government Obligation (LOCO) clause
applies across the entire spectrum of the contract, This
clause ts a significant notivation factor for the contractor
to control costs. Pecause the contractor knows that {f his
costs oxceed scheduled incremental appropriations he sust
provide the capital necessary for him to continue contract
execution on schedule and within perforsance spocifications,
he s definitely motivated to provide an early (seventeen
months) notification to the Government that he is encounterirg
or projecting a cost grovth,

The factors listed within the second ring of the
systes revolve armmd the inner ring which contains cost
control, scheduie, performance, and profit., Each clause

has an influence on the ultisate poals which lead to an
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“effective” contract and "successful® progras sanagesent,

The third inner-most ring of the conceptual scheme
depicts four segmented areas. Three of the subdivisions
represent the areas in wvhich the Government has placed
primary esphasis with respect to the F-13 program. The
authors believe that DOD has recognized the nwed for and
provided more structured and definitive profit odbjectives
in the F-19 program than has been the practice in past
weapon systos procuresents, hence profit was also included,

The contract clauses which the authors considered to
be unique in structure or application have been describded.
These clauses have been analyzed and the manner in which the
clauses contribute to effective program management has been
recorded. The interrelatedness of the F-15 contract clauses
has been emphasized. The authors have stated their opinion,
based upen this study, concerning the feasibility of future

use of these contract clauses to other acquisition prograns.,

Conclusions

The success of a weapon system acquisition, as defined
in this study, cannot be assured merely by following a
checklist of contractual clauses. Success is the culmination
of1 (1) detailed planning and definition, (2) a well struc-
tured contract tallored to the specific needs of an individual
system, (3) a planned interface of DOD and contractor informa-
tion systems, (4) a contractor motivated by competition,

realistic “coming out” profits, and Government influence,
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(S) a highly proficient, motivated, and stable System Prosgram
Office managed by professionals, and (6) a degree of good
luck.

This thesis has established that the above factors are
present in the F-15 program. Because the program is proceeding
on schedule, under cost, and within performance specifica-
tions, it must be considered a success to date,

The contract clauses or scheme for one weapon system
should not be extracted and placed directly into the contract
of another system without modification. This study has
determined that a successful prograr is dependent upon how
vell the unique qualities of that program have been defined
and planned for.

The authors have recognized that there are many factors
other than contract structure which bear directly upon program
success., It is concluded that the degree of success enjoyed
by the F-15 program to date has been enhanced dby: (1) the
lov nunber of requirements to po beyond current state-of-the
art technolopy, (2) the length of system program time allotted
(nine years from the conceptual through the production phase),
and (3) the operating command's adherence to the performance

standards established early in thc program,
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INTERVIEW GUIDE

Do you consider the inclusion of the (insert clause here)

in the F-15 contract a nev innovation? In wvhat respects!?

Specifically, wvhat is the clause supposed to accomplish?

In your opinion, is the clause functioning as intended?
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Now doos the clause suppert the everall program objective?

1f you could unilaterally change the clause at this time,
wvould you do so? °n what way?

Do you think this clause should be adopted dy DOD for
iaclusion into other prograns? Why or why not?

Should the clause as presently structured be an ASPR
required clause for other prograss!
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. THE DEPUTY SECRETARY OF DEFENSE
Washington, D, C. 20301

May 28, 1970

MEMORANDUM FOR Secretaries of the Military Departments
Director of Defense Research & Engineering
Assistant Secretaries of Defense
The General Counsel
Assistants to the Secretary of Defense
Directors of Defense Agencies

SUBJECT: Policy Guidance on Major Weapon System Acquisition

We have been considering within the Department, for
over a year, ways by which we can improve acquisition programs
for major weapon systems., Some steps have been taken which
I believe are in the right direction (reference my July 31,
1969 memorandum), and it is now appropriate to move ahead in
a concerted effort to firmly establish additional new policies
and to implement them,

The prime objective of the new policy guidance is to
enable the Services to improve their management of programs.
Improvement in the execution of those programs will be made
to the extent the Services are willing and able to improve
their management practices. The Services have the responsi-
bility to get the job done. It is imperative that they do
the job better in the future than it has been done in the
past,

It is the responsibility of the OSD to approve the
policies which the Services are to follow, to evaluate the
performance of the Services in implementing the approved
policies and to make decisions on proceeding into the next
phase in each major acquisition program,

The purpose of this memorandum is to issue broad policy
guidance which is to be translated into appropriate action by
a}l Services and Agencies in new major weapon system acquisi-
tions,

Management

Management in the Services will be improved only to
the extent that capable people with the right kind of experi-
ence and training are designated to manage these major
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programs -- in fact all programs, In order to be effective,
program managers must be given adequate authority to make
decisions on major questions relating to the program both
in the conceptual development stage and in the full-scale
development stage. If capable people are going to be will-
ing to undertake these important program management assign-
ments, ways must be found to give them some incentive to do
.80, Program managers must be given more recognition toward
career advancement in all of the Services, and good managers
must be rewarded just as good operational people are rewarded.

If our people are to develop the experiences necessary
for program management and are to utilize their experience,
they must be assigned to a given program long enough to be
effective,

The overall structure of the program management func-
tion in all Services needs to be considered. Changes must be
made to minimize the numerous layers of authority between the
program manager and the Service Secretary.

The entire management problem needs to be addressed
under these simple guidelines: put more capable people into
program management, give them the responsibility and the
autgoritz and keep them there long enough to get the job done
right,

Development

The cost of developing and acquiring new weapon
systems is more dependent upon making practical trade-cffs
between the stated operating requirements and engineering
design than upon any other factor. This must be the key
censideration at every step in development from the conceptual
stage until the new weapon goes into the force.

The program schedule (structure) is another very key
consideration, It must make sense., It must allow time for
accomplishing important task objectives without unnecessary
overlapping or concurrency., The ideal schedule is sequen-
tial with enough slack time for resolution of those problems
which inevitably arise in any devclopment program,

Conceptual Developnent

It is crucial that the right decisions be made during
the conceptual stage. If wrong decisions are made during
this period the problems that are generated cannot easily be
overcome later in the program,
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Any new program will contain some risk that the technology
involved cannot, within reasonable time and cost constraints, be
converted into practical engineering design which meets the
desired operating requirements. There are three ways in which
this technical risk can be minimized:

1. Ris?.Assessment. The first is to make a careful
assessment of the technical problems involved and a
judgment as to how much effort is likely to be necessary
in finding a solution that is practical. A careful look
at the consequence of failure, even of "low risk" pro-

gram elemente, is also critical,

2. System and Hardware Proofing. The second and
only sure way to minimize the technical risk is to do

enough actual engineering design and component testing
in the conceptual development stage to demonstrate that
the technical risks have been eliminated or reduced to
a reasonable level, Component or complete system
pr:totyping. or backup development, are examples of
this,

3. TIrade-offs (risk avoidance), Since program
risk and cost are dependent on practical trade-offs
between stated operating requirements and engineering
design, trade-offs must be considered not only at the
beginning of the program but continually throughout
the development stage.

Froposals for OSD approval of dcvelopment programs shall
include a description of how the Service or Agency intends to
manage the program to include appropriate attention to (1) Risk
Assessment: (2) System and Hardware Proofing: (3) Iradeoffs.
When a DCP is prepared, 1t shall reflect these in the management
plan,

Small development projects which do not require specific
OSD approval shall also be structured to reflect these con-
siderations.,

All new programs will be kept in the conceptual develop-
ment stages until the responsible Service secretary and the
OSD can be assured that the program is actually in the proper
shape to proceed into full-scale development,

Full-Scale Development

Authorization to proceed into full-scale %\elopment
will be given by OSD based upon a DCP and the recommendation
of the DSARC. In making this recommendation, the DSARC strall
consider in particular whether adequate risk reduction has
been accomplished.
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Even though risk has been adequately addressed during
the conceptual development stages, full-scale development will
uncover technical and engineering problems that need to be
solved, Procedures shall be established in the development
program by which these problems will be continually addressed
in view of possible trade-offs with stated operating require-
ments, cost, and operational readiness date,

: Furthermore, it is essential to have assurance that
those problems encountered during the earlier development
stages have in {act been solved. This requires that mile-
stones be established to demonstrate achievement of ob jectives
at appropriate points in the development program. These
milestones shall include such things as completion of appro-
priate stages in the overall system design and testing of
critical items of hardware, e.g., subsystems and components,

Consideration must be given in development to all
matters necessary in a full operating system, This will
include such things as maintenance, logistic support,
training, etc, However, where these matters are dependent
on the final production design, as much of this work as
possible should be delaved until the production stage., In
general, RFPs for the development stage should be carefully
reviewed to eliminate demands for reports, documentation
and work tasks which are not absolutely necessary for the
efficient accomplishment of the actual development work.
These considerations and demands must be limited to those
which directly contribute to the design of the system itself,

Production

The most important consideration before moving into
full-scale production on a new weapon system is to have
assurance that the engineering design is completed, that all
major problems have been resolved, and this has been demon-
strated to the extent practical by actual performance testing,

At the DSARC review when the decision is made as to
whether to proceed into full production, I want the responsible
Service tc certify that the following actions have been taken:

1. All of the milestones which demonstrate the
gchievement of a practical engineering design have
een met,

2., All important engineering problems encountered
during the development have been resolved with appro-
priate trade-offs with stated operating requirements
so that the production, maintenance and opera: ing costs
are optimized.




- —— —

-156-

The start up of production must be scheduled to mini-
mize financial commitments until it has been demonstrated
that all major development problems have been resolved, In
most cases production engineering and production tooling are
necessary to demonstrate that the engineering has been satis-
factorily accomplished. It may also be necessary to develop
‘and demonstrate new production processes, methods and proce-
dures, Thus, some limited expenditure may have to overlap
development,

Contracts

In all our contracting, the type of contract must be
tailored to the risks involved, Cost plus incentive contracts
are preferred for both advanced development and full scale
development contracts for major systems, When the assessment
of technical risk permits, such contracts should include
provisions for competitive fixed price subcontracts for
subsystems, components and materials., In many cases this
will enable a major portion of the program to benefit from
competition., When risks have been reduced to the extent
that realistic pricing can take place, fixed-price type
contracts should be used. But the contracting officer
should have the flexibility to consider the technical capa-
bility of the contractor and other factors in selection of
contract type. When fixed-price type contracts are used for
development programs, the contractor's financial ability to
absorb losses that might be incurred must be a factor in
making the award.

It is, of course, desirable to award a fixed-price
contract in a competitive environment. It has been proven
to be difficult or impossible to achieve effective competi-
tion in a fixed-price contract for production for a major
weapon system before full-scale development has been under-
taken, Consideration should therefore be given to the use
of a negotiated fixed-price contract after the development
has progressed to the point that the production design can
be realistically specified, To the extent possible, a
contract negotiated under these circumstances should
encourage competition for subsystems, components, and
materials. In this way a substantial part of the cost can
be established in a competitive environment,

The use of letter contracts should be minimized.
Change orders should not be authorized until they have been
contractually priced, or until contractual ceilings have been
established.
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This guidance is provided to the Services with the under-
standing that it is to be implemented within the established
DCP and DSARC policies, Other reports and reviews are to bde
kogt to a minimunm, but the lines of communication between
OSD offices and Service components must be kept open to
1n:gre actual prograns are being implemented under this
guidance.,

To the extent that the above guidance conflicts with
existing DOD Directives and Instructions, the policies stated
herein will govern, Since these policies should be applied
immediately, I would appreciate your distributing this
memorandunr to key personnel, including all program managers,
involved in the acquisition of major weapon systems.

I want the appropriate rogulations of OSD and the
Services and Agencies to be changed or cancelled to reflect
these policies. I have asked the DDR&E to take the leader-
ship in accomplishing this and have suggested 1 Septemdber
1970 as the date for recommending changes to me.
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