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OFFICE OF THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

RESEARCH AN
ENGlANEE.;lNGD 26 April 1978

MEMORANDUM FOR THE SECRETARY OF DEFENSE
THROUGH: THE UNDER SECRETARY OF DEFENSE, RESEARCH AND ENGINEERING
SUBJECT: Report of the Defense ‘Science Board Task Force on Acquisition Cycle

The attached report of the Defense Science Board Task Force on the Acquisition
Cycle was prepared at the request of the Under Secretary of Defense Research
and Engineering and the Assistant Secretary of Defense (Manpower, Reserve
Affairs and Logistics). The Task Force was chaired by Dr. Richard D. DelLauer'
and included members from the Defense Science Board, industry, the Office of
the Secretary of Defense, and the Military Services.

I believe the findings and conclusions of the Task Force regarding the under-
lying causes for the lengthening trend of the Acquisition Cycle are valid.
For a concise assessment of the basic reasons for this condition, I would
direct your attention to the Saction of the report entitled "Nc Sense of
Urgency" which appears on pages 35 through 39. I particularly 1i'e these
pages because they give a rational explanation of the fact that de.ays occur
not in the "doing" but in the process of "deciding to do." This explanation
rests on an analysis of the perception our society, including DoD, has of the
needs of Defense. Secondary to this primary explanation is the continuous
lack of funds due essentially to the fact that we start more projects than
our available funds permit us to conduct to a satisfactory conclusion. I
have some concerns regarding DoD's ability to eliminate this problem. I
believe pages 35 through 39 summarize in very clear terms the basic reasons
for the lengthening of the acquisition cycle.

N

S The recommendations of the Task Force arejlisted in pages 2 to 6. They are

<directed toward three principul areas where improvements in the present

process would have beneficiai effects on the length and cost of weapon system
acquisition:

3. ~Acquisition management flexibility;
2. Acquisition program stability; and,
F. Defense system affordability.

I recommend this report to your attention, and urge you to direct your staff
to comment on the specific and implied recommendations of the study.
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This report has been approved by the Defense Science Board, and I will be
pleased to provide you with any further assistance you may require with
respect to carrying out its suggestions and recommendations. In this
regard, I -have attached for your signature an implementation letter at

Tab A.

Attachment
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THE SECRETARY OF DEFENSE
WASHINGTON D €. 20301

MAY 13 1978

MEMORANDUM FOR Secretaries of the Military Departments
Under Secretary of Defense for Research and Engineering
Assistant Secretary of Defense (C)
Assistant Secretary of Defense (MRA&L)
Assistant Secretary of Defense (PASE)

SUBJECT: Implementation of Recommendations of the Defense Science Board
1977 Summer Study Task Force on the Acquisition Cycle

I have reviewed the report of the Defense Science Board 1977 Summer Study
on the Acquisition Cycle. This study analyzes the increasing length of
various phases of tha RDTAE and procurement cycle, the causes for schedule
and cost growth, and the impact of these on our ability te acquire the
weapon systems we need. The report concludes:

o That there has been nearly a three~fold lengthening of the
program birth process (the time to reach DSARC II);

o That the acquisition process has gone to unreasonable limits
in discouraging concurrency and in overemphasizing advanced
development. prototypes even when these add more to program

cos: and acquisition time than they beneiit it by reducing
risk;

o That there are frequently-disregarded cost advantages, in
many cases, of acquiring evolutionary improvements to exist-
ing hardware rather than developing entirely new systems.

The DSB Task Force has also suggested that many of their acquisition cycle
time and cost reduction recommendations could be effectively implemented
1f more emphasis was placed 1n the DSARC meetings on detailed scrutiny of
the proposed program plan, schedule, and acquisition strategy to assure
that the program 1s performed {n the minimum time required to meet only
the approved military mission need.

I recoomend this study to your attention, and request that you comment
within 30 days on the specific and implied recommendations of the Defense
Science Board to improve the acquisition process by reducing the length
and cost of the cycle from initial conception to operational deployment.

REPUTY
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DFFICE OF THE LUNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

AESEARCH AND 15 March 1978
ENGINEER!NG

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Final Report of the .ask Force on the Acquisition Cycle

I am pleased to submit to you the final reporc of the Defense Science
Board Task Force on the Acquisition Cycle, This Report summarizes
the findings, conclusions, recommendations, and suggested action
items developed hy the Task Force during the 1977 DSB Summer Study.

The Task Force found that the full-scale development period (from
DSARC II to DSARC 1II) has not significantly changed over the laut
15220 years despite the increasing complexity of our weapon systems,
On the other hand, the '"front end' period from initial program concep-
tion to DSARC II has increased substantially-—from less than two years
in the 1950's to an average of nearly five years at present. If this
trend is not reversed, the Task Force suspects that an average '"hirth
time'" of perhaps sixX years or more must be anticipated in the years
ahead, particularly if the intent and provisions of OMB Circular A-109
are not followed with the proper degree of flexibility which is allowed
by this document, It was also concluded that the preduction and de-
ployment period has increased considerably in recent years as a result
of such pressures as operational test and evaluation, reduced concur-
rency, and production stretchouts necessitated by a lack of the nueded
procurement funds to complete the program on the original plan and
schedule,

The Report discusses the causes and implications of these adverse
trends, each of which is important, and suggests positive actions which
should be taken to reverse current trends. In the final analysis, the
lenpthening period between initial consensus on a perceived mission
need and full operational deployment is causing the U. S, to lose its
technological lead. We typically perceive more needs, and approve
more program starts, than can realistically be supported by our annual
defense budget. As a consequence, we create a chain reaction by
budgeting too little for the individual systemn acquisition in order to
allow more starts to meet our total defense needs. This results in
cost overruns, program stretchouts, over-management by OSD and the
Congress, introduction of new (and retention of the old) management
techniques and prograin milestones, institutionalizing of procurement
practices, and the delivery of obsolescent systems and equipment in
insufficient quantities or with inadequate performance and reliability

in too many instances,
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The Acquisition Cycle Task Force has recommended a number of
acquisition poliey initiatives which are believed to be sound and
consistent with the Administration's objective of a balanced budget
by 1981 and an annual increase in the re:l level of the DeD budget
of approximately three per cent per year in the foreseeable future.
These include limiting the number of major weapon systems to those
we can afford to develop and deploy on the most cost-effective time
scale; cancelling programs that ate marginal from an operational
point of view; precluding the further institutionalizing of the pro-
curement process in such areas as the unwarranted utilization of
prototypes and the arbitrary prohibition of A reasonable degree of
concurrency where appropriate; demanding that the acquisition
strategy for a particular program provide for the level of flexibility
and program stability that is suitable; insisting that the upgrading
and improvement of an existing system be thoroughly examined be-
fore approval of a new system development effort; insuring that the
procuring Service is prepared to make the conimitment to procure
and deploy a system before approval to enter full-scale development
is given at DSARC II; requiring that each DSARC decision be a com-
bined programmatic and budgeting review milestone within the limits
of DoD statutory authority; and providing for adequate statistical
cost margins for the undefined but to-be-expected contingencies and
engineering changes which will be incurred in every program.

In considering the adoption and implementation of the recommendations
provided in this Report, it is further suggested that DoD contemplate
the advisability of taking specific actions such as the following:

e Review all current 6.2 exploratory research programs to
determine which should have a MENS developed (as prescribed
in Dr, Perry's meniorandum of 18 January 1978) and which
should be terminated for lack of a definable mission need.

The 6. 2 money thus freed should be reallocated to true
technology base efforts.

e Take actions to assure proper implementation of DoDD 5000. 1
(when revised and reissued) in the Military Departments by
precluding the issuance of Service Directives which allow:

1) Proliferation of interpretive documents;

2) Layering of acquisition management;

3) Adding time to the acquisition cycle to permit the
accomplishment of subordinate reviews and approvals.

e Incorporate OMB Circular A-109 as a referenced attachment
to a revised DoDD 5000, 1 and make 5000. 1 an immediate
element of the Defense Acquisition Regulatory System by
issuing it as a Defense Procurement Circular,

viii
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e In DSARC program reviews, require each Program Manager
to Cemonstrate that his program milestone plan and acqui«
sition strategy will assure the most cost-effective and timely
acquisition schedule consistent with acceptable risk.

e Direct that A-109 be accepted as tlLe philosophical under-
pinning to the acquisition process and eliminate all directed
models of the process, Require each Program Manager to
present for review at Milestone 0 a strategy for system acqgui-
sition which is tailored to that particular program,

¢ At Milestone 0, insist on convincing proof in the MENS that
an existing system will not satisfy the mission need (as stated
in Dr, Perry's memorandum of 18 January 1978).

¢ At MilastoneIIIwhen the production go-ahead decision is con-
firmed and rate production is approved, require the Program
Manager to demonstrate that adequate funding will be available
for the approved rates of production, and reflect this funding
in all appropriate PPBS documents immediately (POM, FYDP, etc. ).

e As a general rule, insist that whenever a major new or revised
acquisition directive iy issued, it must be reflected in the
DARS within net more than twelve monthas,

e Transmit this Report to all DoD Components (as apprepriate)
by a memorandum signed by the Secretary of Defense. A
suggested draft of such a memorandum is provided as
Attachment I to this memorandum,

In closing, I wish to express my sincere appreciation to all those
many people who contributed their time, expertise, and resources

to the conduct of this study, both as designated members of the
Acquisition Cycle Task Force and in the role of supporting partici
pants in the Summer Study activities. As [ indicated in the conclusion
of my summary briefing on the final day of the 1977 Summer Study,
the best indication of the success of our deliberations will be the
absence of a requirement to perform a similar study of the acquisition
cycle again in the near future.

AT A

Richard D, Delauer, Chairman
Acquisition Cycle Task Force

Attachment
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EXECUTIVE SUMMARY

The Defense Science Board Summer Study Task Force on
the Acquisition Cycle examined a number of major systems acqui-
sition case histories, changes in acquisition policy over the past
two decades, and the actual workings of the program advocacy and
budgetary processes, The Task Force concluded that, over the
past 15-20 years, the acquisition process—ifrom initial program
concept to initial operational capability—has increased in length
by approuximately five years on the average, Most of this increase
has been in the ""front end! of the process, from the time of ini-
tial concept studies to the start of Full Scale Development (i, e.,
DSARC [I), and at the "back end' from the completion of ¥SD at
DSARC Il to the achievernent of a full operational capability (i, e.,

the production and deployment phasc). The actual development
time from DSARC II to DSARC III, or "FSD" phase, was found to
have remained essentially the same over the period examined for

the various types of major weapon systems studied,

The progression of acquisition policy changes from Total
Package Procurement through the DSARC process, Fly Before Buy,
full scale prototyping, increased emphasgis on operational test and
evaluation, and up to the current OMB Circular A-109 policy, has
evolved out of the perceived need to correct the deficiencies ob-
served in specific programs by introducing additional management
review and decision procedural checkpoints to assure that past
mistakes would not be repeated. These procedural changes have
become institutionalized and have been applied inflexibly to all
programs with the result that the acquisition process has steadily
lengthened and the procurement of defense systems has become

increasingly costly,

fiack of realism in the estimation of program costs, changes
in specified performance requirements, inflation, and other such
causes of "cost growth' have caused the aggregate cost of planned
production programs to substantially exceed the allocated budgetary
resources, resulting in the need to delay the completion of the pro-
duction phase of programs in order to fit the total available defense
budget in each fiscal year, The '"bow wave' effect created by too
many programs in full scale development at any given time in rela-
tion to the available production funds results in an acquisition
cycle for the typical defense system which is in excess of the opti-
mum length of time and is more costly than planned or estimated,
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The Task Force also concluded that full-scale prototyping
often introduces costly and unnecessary program delays; that the

policy of ''no concurrency' is being applied too rigidly and ig ineffi=

cient and costly in many cases; and that sequential and separate
testing of systems by developers and by the users (instead of the
independent evaluation of jointly obtained test data) often adds un-
necessary expense and time,.

of incremental decision making by requiring the achievement of

a consensus between the advocates and the antagonists at each
({DSARC) milestonc is a cumbersome process that tends to prolong
programs so much that—during the acquisition cycle~—the threat,
the players, and even the concepts of warfare often change, re-
sulting in the necesgsity to cancel programs and start new ones to

meet the threat, with the concoramitant waste of limited national
resources,

The Task Force was also quite concerned that without very
careful attention to the implementation of OMB Circular A-109,
this well-intentioned policy could very likely give rise to institu-
tionalized procedures that will significantly increase the length of
the “front end" phase of program acquisition rather than shorten-
ing it as intended and without achieving the intended degree of
program flexibility and stability in acquisition policy.

On the basis of the data studied by the Task Force, itwas
concluded that a period of six or seven years from initial program
concept to IOC is a low risk acquisition tirne, Depending on the
particular nature of a given program, some may occasionally take

less time than this, and many will require more time for efficient
development.

In order to improve the efficiency of the '"front end' of the
acquisition cycle (from initial concept formulation to start of FSD),

the Task Force identified the following acquisition policy initiatives
for consideration:

Reduce the number of formally prescribed steps in the
decision~-making process which have been created by
the accumulation of checkpoints and gates generated
by past acquisition policy changes,” which only added
but did not remove milestones. (Full implementation

of A-109 will invelve a maximum of only four key
decision points.)

2=

It was also concluded that the practice
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Use a flexible approach to the application of the required
steps by requiring a tailored acquisition strategy for
each major system acquisition

Reconcile and prioritize new major systems acquisitions
with existing capabilities and resources through the
implementation of the Mission Element Need Staterment
(MENS) and revitalization of the Decision Coordinating
Paper (DCP) process, by returning to its original intent
of providing a brief program rationale, a discussion of
alternatives, and a resolution of issues™

Make greater use of the operational experience residing
in the user organization to support the identification of
mission need and evaluation of alternative system de-
sign concepts leading to the DSARC II milestone

Increase the interaction between the ''supporting tech-
nology'! of the technology base and the "operational
experience'' of the user,

To improve the efficiency of the acquisition cycle from the
start of full scale development through operational deployment, the
following policy initiatives are recommended:

A commitment to full scale development should also be
viewed and recognized ag a commitment to produce and
deploy the system or equiprnent (provided that the out-
come of the development and test phases validate the
expected performance)

FS8D should be limited to those programs that are in-
tended to be, and can be afforded to be procured within
the total defense budgeti (on the basis of realistic and
credible cost estimates)

OSD should demand—and approve—a {lexible approach
to the establishiment of an acquisition strategy for each
program (as called for in the current issues of DoDD
5000.1/.2, A-109, etc,), particularly with respect to
the use of prototypes, operational test and evaluation,
program concurrency, fly-before-buy, performance

* Implementing policy with respect to the MENS and DCP was igsued
in Dr. Perry's memorandum of 18 January 1978.
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requirements, and the provision of contingency re-
sources for unanticipated but unavoidable program
difficulties

Multi- year program commitments should be made to
maintain program stability

An approach to cost estimating and budgeting should
be adopted which provides for the unexpected program
tasks and needs which occur in every program with
statistical regularity,

In order to add to the money which can be made available to
fully fund the development and procurement activities of programs
on which the DoD currently has real commitments, the Task Force
recommends that OSD should:

Insist that upgrading of existing systems be considered
as an alternative for satisfying a new mission require-
ment, since this may be much less costly than
developing entirely new systems

Eliminate the lower priority programs at Milestone 0
to assure the ability (under conservative assumptions)
to fund through procurement and timely deployment
those that remain., On the other hand, the range of
exploratory development (b.2) efforts that produce the
alternatives and support misgsion analyses should not
be reduced, but should, in fact, be increased. Addi-
tionally, carry a greater number of competing
alternatives into demonstracion betwren Milestone I
and II when several are obviously candidates for
meeting the same mission need,
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I. INTRODUCTION
A. PURPOSE AND OBJECTIVES

The Defense Science Board Task Force on the Acquisition
Cycle was convened at the request of Dr. William J. Perry, Dir-
ector of Defense Research and Engineering and Dr. John P, White,
Assistant Secretary of Defense (Manpower, Reserve Affairs and
Logistics) with the assigned purpose of (1) examining the Acquisi-
tion Schedule for past and current weapon systems, focusing on
the causes and associated cests of the delays in achieving a fully
deployed operational capability; and (2) developing recommended
changes or policy initiatives to counteract these delaya without
significantly increasing risks,

The objectives of the Task Force, as defined in the Task
Statement, were as follows:

1, Examine the Weapon System Acquisition Schedule to
identify those clements which drive acquisition and deployment
cycle length,

2. Develop a data base which defines overall acquisition
cycle length and cost trends for classes of major weapon systems
and more detailed case study data for selected sirnilar—but dif-
ferent time scale—systems, Develop a common thread which
applies to all progratns and determine how it differs from ea.lier
programs. Include case studies which compare defense versus
commercial programs and modifications versus new systems
acquisitions,

3. Quantify for selected acquisition programs the coat

added by each element of the acquisition and deployment cycle,
Highlight the costs associated with delays.

4, Develup recommended changes or policy initiatives
toward shortening the acquisition cycle and reducing costs with-
out significantly increasing acquisition risk,

B. PROBLEM

As defined by the Task Force, the baslc problem to be
studied consisted of two principal parts: First, the existing

B
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capability in the hands of the users often does not meet their per-
ceived needs and frequeutly the cost and schedule goales for its
acquisition are not met; and second, the process of weapon sys-
tems acquisition appears to be taking longer as time passes,
resulting in the delivery on certain occasions of equipment which
is obsolescent by the time it reaches the field,

C. APPROACH

In order to develop the required data base prior to con-
vening the entire Task Force at the Defense Science Board
Summer Study which was held in San Diego, California at the
Naval Qcean Systems Center from August 1-12, 1977, the Task
Force Chairman appointed seven team leaders to head up seven
different weapon system panels, The objective of these panels
was to develop schedule data and other pertinent information on
selected weapon systems areas, generally to permit comparison
of the Acquisition Cycle of a current system with a systom which

had been acquired approximately a decade previously, The panels
and their team leaders were as follows!

* Alr Force Ballistic Missgiles - R. C, Anderson, TRW
Defense and Space Systems Group

. Tacair/Counter Tacair Systems - N, R, Augustine,
Martin Marietta Aerospace

o c3Systems - R, R, Everett/N., Waks, MITRE Corp.

. Fleet Ballistic Missiles - R. A, Fuhrman, Lockheed
Missiles and Space Company

® Military and Commercial Transport Aircraft - J, H,
Goldie, Boeing Aerouspace Company

o Air-Launched Missiles - W. W, Maguire (FPhoenix)/
J. F. Drake (Maverick), Hughes Aircraft Company

e Navy Ships - N. Sonensheln, Global Marine Develop-
mant, Inc,

Each of the panels developed comparative data on the ac-
gquisition cycle of selected weapon systems in the assigned areas,
and presented summary bricfings and analyses of the data which
had been developed, These briefings were prescented to the entire
Task Force during the first weck of the Summer Study period,

6~
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In several cases, the tearn leaders presented considerable
documentation to accompany the panel's briefing, This material
has been used extensively by the Task Force in the development
of its findings, conclusions, and recommendations as presented
in the Summary Briefing delivered by the Task Force Chairman at
the conclusion of the Summer Study, and also in the preparation
of this Final Report, Due to the very specialized nature of the
acquisition process for Navy Ship Systemns, the Rcport of the Ship
Acquisition Team, dated August 26, 1977, is included as Appendix
C to this report.

In addition to the briefings presented by each Team I.eader,
the Task Force also received specilal briefings during the Summoer
Study period as follows:

e AF Cost Growth Study - Major General Richard C.
Henry, Headquarters, USAF

® Condor Missile Program - H. J, Peters, Rockwell
International

e Study of the DoD Acquisition Cycle - Robert Perry,
The RAND Corp.

. Comments on the Procurement Process - T, V,
Jones, Northrop Corp.

° OMB Circular A-109 - Lester Fettly, Administrator,
Office of Federal Procurement Policy, OMB

e The B-1 Program - D, D, Myers and B, Hello,
Rockwell International.

In preparation for the Summer Study, two mectings were
held to review the progress of the various panels and to receive
special briefings on particular aspects of the systemes acquisition
process, A meeting for the West Coast teams was held in Redondo
Beach, California on June 29, 1977 at which progress reports were
presented by the leaders of the AF ICBM, FBM, and Air-Launched
Migsile panels,

On July 15, 1977, a final preparatory meeting was held in
the Pentagon, during which individual presentations on the Acqui-
sition Cycle were made by representatives of eachof the three
military services:; Major General I, R. Feoir, U, S, Army; Major
General L. A, Skantze, U.S, Air Force; and Rear Admiral C, B,
Ekas, Jr., U.S, Navy. A briefing on the impact of OMB
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Circular A-109 on the Acquisition Cycle was presented by Mr.

F. H. Dietrich of the Office of Federal Procurement Policy., A
briefing on the role of test and evaluation in developing the acqui-
sition schedule was presented by Lt. General W. E. Lotz, Jr.,
USA (Ret.), Deputy DDR&E/Test & Evaluation, During the

July 15 meeting, status reports were also presented by the team
lecaders of the panels on FBM, Air-Launched Missiles C3,

Tacair/Counter Tacair, and Military and Commercial Transport
Aircraft,

In a'dition to the members of the Task Force itself, the

following al.» participated for shorter periods of time during
wn Summer omdy:

Captain William Abbott, USN - Naval Plant Representa-
tlve, l.ockheed Missiles & Space Company

Mr. Dale Church, ODDR&E

Mr., J. S Gansler, The Analytic Sciences Corporation
Mr, E. D, Greinke, ODDR&E

Major General R, C. Henry, USATF Hqg

Mr, A, W. Marshall, OSD/Net Assessment

Mr. R, N. Parker, Principal Deputy DDR&E

Rear Admiral Levering Smith - NMAT Strategic Systems
Projucts

Mr, Charles W. Snodgrass, Staff Assistant, Defensc
Subcommittee, House Appropriations Committee

Major General John C, Toomay, DCS/Development Plans,
AFSC

D, SYSTEMS EXAMINED

The following major weapon system acquisition cycles were
studled by the Task Force during the course of the Summer Study,
using the data devoloped by the various pancls:

Alr Force Ballistic Missiles: Minuteman [, MX

Tacair/Counter Tacalr: P-80, F-86, A-4, F-100, F-4H,
A-6, F-111, SR-71, A-7A, A-7B, F-14, F-15, F-5E,

A-10, F-16, F-18, Nike-Ajax, Hawk, Improved Hawk,
SAM-D, UH-1, AH-1, AAH
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C® Systems: AN/TPS. 44, AN/TPS-03, E-2A, F-ia,
425L, 427M

Transport Aitcraft: Boeing 727100, 727-200, Advan. od
727-200, 747, TN7, AMST (YC-14)

Fleet Ballistic Misailes: Polaris Al, A2, A3,
Poseidon C3, Trident [ (C4)

Air-Launched Missiles: Maverick, Phoenix

Navy Ships: DDG2, DD963, DDG47, FF1052, FFGT,
SSN 637, SSN 688, AOR 1, AOR 7, AO 177, PFLIM,
(Refer to Appendix C for complete report on the acquisi-
tion cycles for these classes of ships,)

In addition to the data packages provided by the Task Force
panels on the above weapon systern acquisition cycles, tho briaef-
ing on the Air Force Cost Growth Study presented by CGenoral
Henry also provided acquisition data on the following systemas:
B-1l, E-4, E-3A, F-15, F-16, EF-111, and A-10.
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II. THE ACQUISITION PHASE
A, INITIAL CONCEPT TO DSARC II
1. Introduction

This section deals with the first major phase of the acqui-
sition cycle—the birth of a program. Within the definitions of
curtent procedures (as defined in DoDD 5000.1 and OMB Circulat-
A-109) this phase begins at Milestone 0 and ends with the DSARC II
decision required for initiation of the full-scale development (FSD)
phase, In more generic terms, this program birth phaso, or
"front end' begins with the official acceptance of a mission need
and goes to the point where there is sufficient data to allow confi-
dent predictions about cost, performance capabhility, development
risk, and military utility to support a commitment to FSD.

In the past (l,e., pre-A-109), the real starting point of a
program was rarely a discrete bureaucratic milestone nor a
formally documented mission need, but rather some form of gen-
eral consensus about how to join an operational need with available
or emerging technology that arose spontaneously from the grass
roots of the military establishment and the defense industrial hase,
The exact time when this consensus occurred is difficult to identily
and is seldom documented, Nevertheless, it was the general per-
ception of the Task Force that the time required to go from this
initial program conception (usually at some point after the particu-
lar technology involved had been designated a Program Element in
6.2, Exploratory Development, but before a major program line
itemn idoentification had been made) to the DSARC I declision has
been getting longer in recent decades,

2, Front End Trends

On the basiu of an analysis of the chronology of a large
numbcr of major weapon system programs, the Task Force believes
that this perception is clearly a valid one, Figure 1 depicts, in
necessarily gencralized form, the average ''birth time" of pro-
grams (ns perceived by a majority—but not all~—of the members of
the Task Force) during three consecutive periods: prior to 1960,
from 1961 to 1970, and from 1971 to the present, This figure sug-
gests a trend from less than two years birth time prior to 1960 to
nearly five years in the current decade,

K < A .
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Figure 1. Front End Trends
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The chart also indicates the comparable time span fer the
"front end' of commercial aircraft programs, where the conceptual
starting point is defined as the time when a sufficient number of
airline customers indicate a firm intention to place orders for a
sufficient number of aircraft to caure the offeror to make a corporate
commitment to proceed with the design, manufacture, and delivery
of the model (which is not the same as the tentative preliminary
design studies and requirements analysis effort which may have been
underway for as long as ten years prior to the corporate decision
to ''go'),

Flnally, Figure | suggests the Task Force's general concern
that the application of the principles of A-109 will very likely not be
as flexible as intended, which could cause the front end to be as long
or even longer than past processes, This cannot be determined as
yet due to insufficient experience with the use of A-109/5000.,1, but
concern was expressed by many of the Task Force members that
changes in DoD acquisition policy in recent decades have invariably
resulted in some lengthening of the cycle, and the application of A-109
is anticipated to show a continuation of the same trend, This is a
challenge, at best,

3, Front End Activities

The questions which the Task Force addressed with respect
to the front end of the acquisition cycle were:

. Why is the birth-time getting longer?

° What can be done about it?

Before attempting to provide-argwers to these questions, it is worth
reminding ourselves that shortening the time from initial concept to
start of FSD should not necessarily be the highest priority objective,
It must continue to be recognized that there are many cssential but
time consuming things that need to be done in the early phases of a
major systems development program, and the first priority of those
responsible for managing our defense must be to insure that priority
needs are met and that all of these are done and done well, Before
discussing why it is taking longer to do these things, it may be use-
ful to review what they are. (It should be noted that certain portions
of the following were not discussed in detail during the Summer

«13-
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Study, but were developed or amplified for inclusion in this report
as a result of subsequent briefings of the Task Force findings to
0s,)

4. The front end of the acquisition cycle is essentially
an information seeking period. It is a period of high technical
uncertainty as compared to the more nearly schedulable period of
technical activity which follows during FSD and production.  Fip-
ure 2 depicts the principal events which the Task Force believes
must take place before a confident F8SD decision can be made, It
should be noted that there are two main streams of continuing
activity and knowledge-gathering: "Operational Experience'' and
"Supporting Technology' whose existence, strength, and close
interaction are essential to the timely mission area analysis,
identification of a mission need, conception of a program and to
its rapid and orderly progress through the development cycle,

b, Operational experience resides in the user organi-
zations, such as the armored or artillery forces of the Army, the
submarine force of the Navy, or the tactical aircraft elements of
the Air Force. This operational experience is accumulated through
actual combat, training exercises, identification of deficiencies in
current capabilities, ficld experiments with new hardwarc and new
techniques, simulation methodology, and doctrinal analysis and
development, During periods of peacetime, the user's competence
and the sophistication of his attitude toward advanced technology
and doctrine will be directly related to the amount of time and re-
sources he spends (or is allowed to <pend) on operational exercises
and experiments with new technology and techniques, His compe-
tence and attitude in this regard are crucial determinants of the
length of the acquisition cycle, Figure 2 points out that the user
must interact with the developer and support the program through-
out the entire cycle, First, he must be a contributor to the misslon
area analyses that identify a mission need, Second, he must asslst
in the evaluation of alternative syastem design concepts for aatisiying
a particular mission need, Once a program lias been initiated at
Milestone 0, he must support preparation for DSARC's [ and Il by
fleshing out the system concept from a field environment stand-
point. Also, through appropriate analyses and experiments, he

must determine how competing systems would be used and what their

operational value would be, Thls involvement should become more
intense (and more demanding of resources) as the DSARC II deci-

sion point approaches. Later in this report, the case will be made
that DSARC II should be emphasized as the point of '"big decision,"

~14-~
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when an explicit "commitment" is made to a plan which includes
production and operational deployment of the systcin., Later re-
view milestones therefore should be limited in scope to the
monitoring oi adherence to the adopted plan, rather than reitera-
tively reopening questions about the need for the system or what
the vperational characteristics of the system should be. The
Task Force came to the conclusion that these questions either
should be ''put to bed' at DSARC Il or else the request to proceed
to FSD ghould be denied.

It seems clear, then, that the user institution

must have a major voice in the DSARC Il decision and must have
pne a lot of homework by that time, After all, this is the ele-

ment of the defense establishment which must implement the
eventual deployment and operational utilization of the system. By
DSARC Il he must have had access to enough test data and analyses
to allow him to buy off on the performance characteristics of the
system to be developed and to confirm his willinghess to use such
a system when it is deployed, '

¢. The interest in and the resources davailable for the
user institutions to do field environment tests and evaluations have
increased substantially over the past decade., However, the Task
Force believes that this is an area in which there is still much
room for improvemnent, It is deserving of continued attention and
emphasis by the highest levels in OSD, Although the Task Force
was not able to do enough work to validate its concerns, it was
suspicious that the institutionalizing of a separate OT&E function
could have the effect of weakening the role of the real user to the
overall detriment of the acquisition process., Further discussion
of these concerns is presented in Section III, G. below.

d. The other stream of activity that is so vital to the
health of the front end of the acquisition process is that which
maintains and improves our technology base, It includes the 6,1,
6.2, and 6, 3A programs under the direct control of the DoD, the
contractor IR&D programs, and academic and commercial R&D
efforts, This activity is highly decentralized and its usefulness to
the development of any system depends on how well it has been
fund :d and how wisely laboratory managers around the country
have expended their resources, The further along components and
techniques are brought in the 6,2 programs, the shorter will be the
time required to develop and demonstrate their feasibility for a
particular system application. On the other hand, it is important
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that this process not be over-managed by the DoD or others. It
should be recognized that it is very risky to assume that future
technology characteristics can be predicted with any degree of
accuracy, and accordingly it is very risky to attempt to predict
just what 6.2 programs will become important in advance of the
adoption of a system idea., OSD can best support this area of
technological resecarch by assuring that it is well funded; by see-
ing that each level of R&D management has sufficient discretion-
ary authority to quickly take advantage of opportunities as they
arise; by requiring a close interaction between these managers
and users' field environment test activities; and by maintaining
personnel career policies that will attract good people to the R&D
management field,

e. Vigorous and interactive field environment test
and technology support programs are clearly prerequisites to the

timely discovery of new system concepts. Even when the idea has

been conceptually defined, both field environment tests and tech-
nology are still required in order to answer those questions
which stand in the way of a confident appraisal of the feasibility,
operational utility, and cost of the contemplated system, The
Program Manager must accompiish this by fashioning an acqui-
sition strategy tailored to meet the operational and technical
peculiarities of his need, alternative concepis, and subsequently
selected system concept. He will do this most efficiently if he is
experienced, is not constrained by rigid procedures, and is given
sufficient discretionary funds to be somewhat free of the budget-
ary cycle early in the program and to control the direction and
emphasis of the 6,2 and 6, 3 programs,

B, FULL SCALE DEVELOPMENT PHASE

The Full Scale Development (FSD) phase is that segment of
the acquisition cycle extending from the award of an engineering
development contract until the end item is authorized for or ready
for production. Traditionally, this phase has been referrad to as
extending from DSARC/Milestone II to DSARC/Milestone II1I. An
essential part of the FSD activity involves the successful phase-
over from and to the phases preceding and following FSD, and in
particular the phaseover to the production stage, These transi-
tions are not discrete points or milestones; in fact, it is essential
that they not be, Therefore, the discussion which follows, while
focusing on the FSD phase itself, will also address certain rele-
vant aspects of the phaseover effort. It was noted during the
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Task Force discussions of the FSD phase that A-109 includes the
clear opportunity to direct initial production by the Milestone II
decision, thereby providing the {lexibility to accommodate the
desired degree of concurrency by designating the quantity of units
to be included in the initial production authorization.

The FSD phase can itself be considered in two segments,
The first of these is the design and fabrication activity which
results in one or more initial copies of the item under develop-
ment being manufactured for test purposes, The second segment
is the test period itself, A common characteristic which was
noted in successful programs is that the system tests conducted
toward the end of FSD are in the form of '"verification' tests
which confirm expected and specified results, rather than bring
out new paerformance information,

Figure 3 indicates the length of time which was required
to accomplish the first of the above segments (design/first article
fabrication) for a sample of typical fixed and rotary wing air-
craft programs, It can be seen that the average time to produce
the first flying article is approximately two years, and there is no
particular trend to suggest that this average time has changed
significantly in the past several decades, Also shown in this fig-
ure are the corresponding elapsed tirnes for several commercial
jet aircraft,

Figure 4 addresses that segment of the FSD phase which
just precedes the production phase, This figure indicates the
degree of overlap belween the initiation of the FSD test phase and
the startup of production. It also depicts the way in which the con-
flicting pressures present during this stage in the acquisition
cycle have historically been balanced. On the one hand, fielding
a new capability at an early time, minimizing the fixed costs
agsoclated with a prolonged R&D period, and preventing a dis-
rupting gap in development/production manpower all argue for an
early release to production, On the other hand, the desire to
avoid the rapid buildup of an inventory which could require expen-
sive changes if problems are revealed during the test program
argucs for delaying the release to production,

Figure 4 indicates that during the 1950's and 1960's, pro-
duction release generally occurred prior to first flight, During

the 1970's, there is an increasing trend for release to occur after ‘
the first FSD flight—in spite of the fact that many of the aircraft
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now of interest were previously flown in prototype form, This
observed result is, of course, consistent with the stated ''fly
before buy'' policy, but it should be noted that there are two dif-

ferent usages of the term 'fly before buy'' extunt at present, One
refers to obtaining flight test data before committing to pruduction,

while the other addresses the use of flying prototype(s) before
undertaking FSD itself. Both are not needed, as has becn amply
demonstrated in coramercial aircraft practice for many years.

To summarize the schedule data that were collected for
the Task Force's study of this phase of the acquisition cycle,
there is no persuasive evidence to suggest that there has been

a significant lengthening of the time required to execute the Full -

Scale Development phase itself, There is, however, evidence to

suggoest that the FSD phase is becoming a smaller segment of the
overall acquisition cycle.

€. THE PRODUCTION PHASE

1. Introduction

The evidence examined by the Task Force made it clear
that, as discussed in preceding sections, the '"front end'' of the
acquisition cycle, from initial program conception to DSARC/
Milestone Il has been growing in length during recent decades,
while the '"middle'" of the cycle or full scale development phase
from DSARC/Milestone I to III has tended to remain at about the
same length of time for comparable system developments, The
total length of the acquisition cycle has also shown a trend of
increasing in length during the past twenty years or so due to a
lengthening in the final, or production phase, of the cycle as well,

Although it seems genexally clear that the U, S, defense
industrial base is fully capable of achieving production rates and
meeting production schedules which are considerably higher in
terms of end item delivery per unit time than is typically re-
quired, the overall length of the production cycle—from the
DSARC/Milestone III production go~-ahead decision to the achieve-
ment of an initial operational capability has been growing longer
and longer. The time to deliver sufficient quantities of the end
product to the using forces in the field to achieve the ultimately -
planned full operational capability is in many cases a great deal
longer still. As this is obviously not the result of capacity of

the industrial contractors to produce, the rause must clearly lie
in some other diretion.
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2. Influencing Factors

Analysis of a number of specific program case histories
makes it evident that the basic reason for the lengthening of the
production phase is that there are simply more programs ready to
enter the production phase at any given time than there are pro-
duction funds available to fund them.

This is lllustrated by Figure 5, which compares the cur-
rent estimate for procurement funding of seven Air Force aystems
(B-1, F-15, F-16, A-10, EF-111, E-3A, and E-4) with the orig-
inal development estimates for the funding of these systems., This
figure illustrates that as these systems approach the end of FSD,
two things typically occur: the allocation of production funding
gets pushed downstream from year to year, and the total cost of
procuring the contemplated numbers of systems gets larger,

In fact, comparison of the originally planned procurement funding
with the available funds in each of the flscal years in which the
procurement was to have taken place makoes it clear that there
were not enough funds in the budget even according to the original
plan. The inadequacy of procurement funding anticipated to
become available in future years is even more evident,

Since slgnificantly increased funding can hardly be antic-
ipated during the next soveral years, the only long-range answer
to this dilemma would appear to be to modify our acquisition
philosophy, We should enter F'SD with only those systems for
which sufficient production funding (with realistic cost estimates)
can reasonably be expected to become available, To continue to
do otherwise will result in the continuing expenditure of large

amounts for the development of systams which will never reach
the hands of the users,

3, Commercial Alrcraft Production Practices

Although the basic thruat of the Task Force was to eval-
uate the acquisition cycle for military programs, one sub-panel
presentied considerable data on the analogous cycle for commer-
cial aircratt. Since the acquisition cycle {or commercial aircraft
has not lengthened significantly during the past two decades, it
should be instructive to examine the commercial practice and
compare it with the military acquisition process, This compari-
son provided the Task Force with a number of useful findings and
observations on the similarities and differences in the military

-21-




$BILLIONS

wm e e CURRENT ESTIMATE / \
DEVELOPMENT ESTIMATE // \

/ \

73 74 75 76 77 78 79 80 81
FISCAL YEAR

Figure 5. Alr Force Procurement Funding (7 Systems)

w22

e e D L e RS PR -

- A mse e el

— o em . o

ad



—r— — -

and comnercal deguasition cycles, which can be sutimarized ao
fullows:

Y The sequence of events and the lopgie of the military
weapon and commercial airplane acquisition cycle
arce very similar

) Although warranting further examination, the numbor
of levels of mmanagement review and the time devoted
to such roviews appears to bu tauch greater for the
military than tho commercial

) the commercial programs are designod to take
smaller techinical steps than the military, hence are
lower in technical risk

¢ Thoe commercial programs overlap [inal dosign, pro-
duction, and flight test heavily

e Thero are marked pressures for urgency (i commer-
clal programs which, {f not responded to effectively,
may result in the market porishing or preemption of
the existing market by competitors.,

The comparlson of the commuercial and military acquisi-
tion fluws predented in Figure 6 shows the substantlal degreo of
similavity betweon the military and commurcial cyclens it a gross
fashion, including tho types of reviews and duclsion points, The
muost dramatic differences of philusophy noted ure much groater
concurrency in the commercial programs, as suggested by tho
ladt throe itome lsted above, which are amplified helow,

a. Technical Risk

The military has a long tradition uf "pushing the
state~of-the-art' because it fucls, perhaps justifiably, that rela-
tively smull improvements in such performance paramoeters as
speed, range, altitude, ete,, can mako extremo differencea in
the outcome of & conflict. There i some vvidence that the Soviet
Union tends to follow a different philosophy, choosing to buy a
groeator quantity of slightly inferior weapons, The U, 8, military

should want individual weapon performance which is clearly

superior to that of the Soviet Union., Regardless of the cause, the
U.S. military tends to be much more demanding of near perfec-
tion in performance of first generation hardware than dnes that

of the Soviet Union,
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The commercial airplane manufacturers, the air-
lines, and the Federal Aviation Apency, on the other hand, tend
to converge on proportionally lower risk prograrms, If the manu-
facturer reaches too far in a technical sense, he is exposing him-
self to the probability of very expensive delays in delivery and/or
very expensive changes in design calling for out-of-sequence pro-
duction operations, I[n some uotable cases, errors in the perception
of this risk have nearly or actually bankrupted aircraft makers,
Further, the manufacturer is committed to several key, specific
performance parameters with (in many cases) strict contractual
warranties and penalties,

The airline customer tends to scek reasonably
low technical risk, .as well, although he also tends to play come«
peting manufacturers against each other with respect to perfor-
matice commitments., From a risk-to-reward ratio, tho airline
recognizes that the last 3-5% of performance will not benefit his
PLL statement nearly as much as a technical failure would hurt
it.

In the case of the FAA, the agency has absolutely
no direct concern with whether the airplane meets or misses its
economic design parameters, It does, however, have final author-
ity on safety and certain other performance characteristics (e.y.,
noise), Therefore, the FAA is biased strongly against taking
significant technical risk, because many technical advances have
potential for decreasing safety, For example, the use of graphite.
reinforced primary structure, while having excellent effects on
weight, is being very carefully evaluated for fire resistance,
fatigue, lightning strikes, etc, This is slowing the rate of appli-
cation of such composites in commercial airplane practice in
comparlison with that of the military.

b, Commercial Program Overlap

Almost all major acquisition programs have some
degree of overlap among development, final design, testing, and
production whether in the military or commercial case. It is
totally impractical in the real world to finish every step complotely
before beginning work on the next. At the opposite extreme, to
begin all of these steps at the wame tirne would lead to prohibitively
exponsive programs, missed schedules, and poor end products,
Technical risk usually results in the emergenco of technical prob-
lems which must be corrected through changes in the design and
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test programs. This should lead to early developmental tests to
uncover problems and to fix them before production is far along,
A typical commercial airplane program, showing substantial
overlap, is depicted in Figure 7,

Unfortunately, there are many crucial tests
which cannot be conducted sufficiently early to avoid the neces-
gity to introduce changes after production activities have
commenced. The major static and fatigue structural tests re-
quire production designs and hardware, Also, many critical
performance parameters can only be mceasured accurately by
means of full-scale flight test, Thus, changes will be required
late in the production buildup, and they must be anticipated and
accommodated quickly and with minimum cost impact, In addi-
tion, there will be changes ldentified during the production phase
a8 a rusult of production learning, Tolerancoe problems and inter-
furences will be encountered, but these can be minimized by
master dimensioning and numerical control techniques, as well
as by englnecering mockups and use of an analogy to the Navy's
concept of a "lead ship'" where an intentional time gap is pro-
grammed into tho production schodule betweoen the first produe-
tion article and the succeeding ones. This provides time to
Incorporate production changes In sequence on all units after the
flret article, Still later changes are chcountered in commercial
alrplane programs as spocialived configurations arc introduced
fur now customers for the same basle aireraft model, Such
changes are very oxpensive, since they reverse the normal trend
of the production learning curve, Figurce 8 {llustrates the effect
ol such downstream changes on the Boclng 707 program learning
curve as a typical example, On the 747 program, approximately
120, 000 changes were planned for and incorporatoed pricr to tho
first test flight, which tllustrates the magnitude of the continuous
tradooffs and engineering changos neccssary for such a program.

Onc variablo influencing the cost of a given change
is the rapidity of production buildup, A commercial airplane pro-
gram tends to use from three to five production-configured
alrplanes to conduct a rapid flight test program, Thoeso first few
airceraft may roll out three or four wecks apart, but right behind
thom is8 a production line extonding 12-18 months backward and
heading toward o rate of frum four to twoelve deliveries per month
by the end of the first year of the production phase,
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Summnuny up all theuse factors, the empirical cucve
shown in Figure 9 has been deviloped by one commercial arrplanc
company to guide 1is planning for a typical fast-buildup commer -
cial program, Thus, a 25% reduction In engrneering changes lrom
the historical norm, by bettor usc of mockups, computer-aided
design, rigorous drawing checking, and by phasing developm ent
tests earlicr, can produce a savings of more than 5% in the fabri-
cation costs of a 20U-airplane program. If one assumes thesc
costs to average $20 million per aircraft delivered, the potential
saving for this example alone would be about $200 million,

¢, Commercial Pressures for Urguncy

The observations and statistics cited above were
derived for a typical nodern-day commercial airplane program
with a '"reasonable' amount of overlap among the various phases
plus a rapid buildup of the production and delivery rate. In the
commercial marketplace, thare are many forces pushing for that
type of urgency. For example, competing airlines want to take
delivery of new alrcraft at about the samce time; the manufacturer
who can offer his customer earlier delivery positions aa a result
of fast production buildup gets a larger percentage of the market,
Very low rates oif production substantially increase labor costs
of airframec cunstruction and assembly, As {llustrated in Flig-
ure 10, a hypothetical 200, 000-pound airframe produced at one

unit per month has labor costs about 40 percent higher than the
same airframe at two units per month.

JT'o summarize, the production decision is a
momentous one, whether for a military or a commercial aircraft
program, involving the risk of hundreds of millions—or perhaps
billions—of dollars, In the abasence of a serious national problem,
the military tends to stretch fairly far technically, but also tends
to restrict the amount of overlap of development, design, test,
and production and to limit the initial production rate. The com-
mercial sector, on the other hand, is driven by pressures from
multiple customers and competitors, and tends to compress both

aspects but to minimize technical risk. Both approaches appear
to be rational,

One message which might be of value is that there
are many military systems acquisitions where the degree of tech-

nical risk need not be high, or where a reduced-requirement initial
configuration, followed by small-step enhancements of performance

w28




]

PERCENT REDUCTION

NORMALIZED — BANHOURS PER 18 OF AIRFRAME

PAR
¢ NEW AIRPLANE PROGRAM
> FIRST 200 AIRPLANES
t).
<
w
g
< -25 —
ot
Q
W
@]

-50 1 i

0 -B -10 _ -15

PERCENT IMPACT ON BASE PROGRAM COST ‘
Figure 9. Effect of Change Activity on Cost

1.0
0.8 |—
NOTE: LEARNING CURVE EFFECTS HAVE BEEN
NORMALIZED OUT
0.6 |~
0.4 MAX
ACHIEVED

DATA \

0.2 - WEAK BEYOND v
HERE b
/ é

n | | ] ] 1 1 é
0 200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,400,000

MFG RATE - LAS/MO.

Tigure 10, Effect of Production Rate on Commercial
Airplane Airframe Cost

229




in later production units, makes scense, In such cases, the more
rapid commercial acquisition cycle would save the military sev -
eral years (from two to six, typically) as well as resulting in
substantial reductions in total acquisition cost,

D. POLICIES AND PROCEDURES

1. OMB Circular A-109

OMB Circular A-109 tracces its roota to the publication of
the report of the Commissivn on Government FProcurement in
December 1972, At that time, consideration of policivs and pro-
cedurcs to implement its recommendations began, In January
1974, an interagency task group chaired by the DoD) submitted a
report to the General Services Administration covering the Com-
migsion's recommendations pertaining to major systems, In
January 1975 the GSA referred the matter to the newly-created
Office of Federal Procurement Policy, which pursued the subject
of developing and promulgating a government-wide policy for
major systems acquisitions with the highest pricrity, A draft of
A-109 was issucd in mid-1975, and the final version was officially
issued on April 5, 1976, following public hearings, extensive
coordination with government agencies and industry associations,
and review by Congress, DoD issued revisions of DuDD 5000, 1
and 5000.2 in January 1977 to implement A-109.%

The concept of A-109 is to build a c¢lear decision on the
acquisition of a major system on the basis of defining the mission
need first, The private scctor should be engaged with maximum
latitude and flexibility through the instrument of & mission-based
RFP. The direct funding of the incremental evolution of com-
peting systems is to be structured to insure competitive continuity
and to eliminate timce- and cost-consuming gaps in the acquisi-
tion cycle., An important objective is to aim for competitive
demonstrations of the competing alternative solutions in an opera -
tional environrmeat, to the oxtent that this is economically practical.
Finally, A-109 is intended to insure that when a need is approved,
a commitment to deploy a capability which will meet that need ig
implicit in the authorization to proceed, The key provisions and

* The new Administration issued additional A-109 implementa-
tion direction in a memorandum of 18 JTanuary 1978 from Dr,
Perry which clarified and defined the policy regarding applica-
bility and preparation uf MENS,
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arcas of emphasis of A-109 include a sclective decentralization
of the decision-making process:

] Within OS8SD there are four key points for making the
acquisition decision

. In the Congress, the emphasis is to be focused on
endorsement of the mission nced

® A-109 is intended to provide a formal structure for
the ''front end" of the system acquisition cycle which
is specifically migsion-oriented, rather than product-
oriented,

. A clear decision is required on the mission need as
the starting point for the acquisition cycle

] Inter-scervice nceds and resource issues must be
addressed at the outset

e The concept of a mission-based RFP embodies a siyg-
nificant degree of flexibility in the specification of
system performance requirements,

Competitive contiguity through the acquisition cycle is in-
tended to be provided by A-109 through the requirerment to provide
dircct funding at the carly phases of the "front end" of the acqui-
sition cycle; through the logical evolution of alternatives and the
achicvement of incremental task oriented progress; and by extend-
ing competitive activities through system demonstration in the
operational environment, as appropriate,

In examining the details of A-109, its specific provisions,
and the experience gained to date with its application (at the time of
the 1977 Summer Study no MENS had been approved), the Task
Force expressed concern that improper or overly uncompromising
implernentation of A-109 could potentially add to the length of the
acquisition cycle, especially if the addition of a formalized ''front
end!" or Milestone Zero phase is implemented as an additional
"plugged-in'' step at the start of the effort, The high level resolve
required to create a Mission Element Neod Statement in order to
start a program by the A-109 process was observed to be signif-
icantly different from that nceded to start the concept formulation
process under previous acquisition policics. The front-cnd steps
prescribed in A-109 would have the mission need identified years
earlier than in the prior processes and, if implemcented as in-
tended, could decrease the length of the program birth process,
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However, the expectation that A-109, because of greater program
decision resolve at the start of the program, would reduce the
reexaminations and micro-management during subsequent phascs
was feared to be optimistic and contrary to past experience,

For this reason, top OSD attention to implementation is required,
It was noted that A-109 is consistent with both the concept of zero-
based budgeting and mission budgeting. Also, the evaluation of
conceptually different systems (e.g., a gun vs, a missile) in the
course of a competitive Bource selrction was observed to be dif-
ficult but achievable, and might result in more '""'shoot-ofts"
before a final system concept selection is made,

While the Task Force agreed that the conceptual philosophy
of A-109 was commendable, concern was expressed that its imple-
mentation could be too rigid and inflexible (despite its stated
provisions to the contrary), but that it appeared possible that the
Congress may be willing to commit for multi-year, inexpenaive
front end explorations on the basis of a Mission Element Need
Statement, Also, advocates of A-109 expect that its application
will reduce the probability of downstream program oscillations
and redirections and it was the overall (but not unanirmous) con-

sensus of the Task Force that A-109 should be implemented as
soon as possible,

2. DoD Directive 5000, 1

Basic DoD policy for the management of major cystem acqui-
sitions is contained in DoD Directives 5000, 1 and 5000.2, The

currently effective versions of these Directives were issued

January 18, 1977 to implement the policy promulgated in OMB
Circular A-109,

Concern was expressed by the Task Force that these Direc-
tives are insufficiently forceful to prevent over-zealous or over-
literal application, thereby adding to the length and cost of the
acquisition cycle under the A-109 philosophy. It was also noted

that the Service versions of 5000,1 are generally even more
inflexible still.

The Task Force determined that the current issue of 5000, 1
is a mixture of policies, procedures, sxplanations of positions taen,

and cliches, It did not appear to adequately reflect the degree of
flexibility in the application of A-109 that is felt to be necessary

and desirable, The Task Force believes that a revision of 5000.1
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as suggested in Appendix B, would be effective in assuring the
: intended application of A-109, without resulting in any deteriora-
N tion in acquisition program management effectiveness or the
; discipline of the acquisition process. If 5000.1 (and 5000, 2) are
; to express the acquisition policy implicit in the findings, conclu-

’ sions, and rccommendations of the Task Force, it is believed
! necessary to revise and reissue it in order to reflect the follow-
ing:

. o Introducc the concept of flexibility and timeliness
‘ throughout

. Permit concurrency in the acquisition proceuss

e Encourage joint development and operational test
and independent evaluation

¢ Mandate that DSARC decisions are binding on pro-
t gramming and budgeting declsions and actions

: s  Explicitly state that approval for FSD includes the
intent to deploy

e Emphasize upgrade of existing systems as the desir-

able alternative to new system developtnents wherever
feasible

o Encourage the combining of decision milestones where
possaible

e Stress "affordability!' of system acquisitions

| e Discourage "system!' prototypes unless they are
; producible

¢ Establish DSARC Il as the approval puint for rate
' production,
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111, FINDINGS AND CONCLUSIONS
A. NO SENSE QF URGENCY

During the Summer Study, the Task Force came to the con-
clugion that:

* It takes longer to get things done in the DoD (and clse-
where in the U, S.) than it used to

. The increasced delays seem to oceur in the decision
prucess rather than in the time to do the actual work,

It was determined on the basis of a number of weapon
system acquisition program casce studies that it doesn't actually
take any longer to do somethlng; it just takes longer to obtain the
necesdary approvals and acquire funding to do it and to get to the
deployment stage unce the development is finishod, These declsion
delays do not teke the form simply of more time for the decislon
maker to decide; they ure manifested by additional complication in
the decislon process—morce levels of review and approval, addi-
tional steps in the system definition and development process and
therefore more declsion polnts, demands for more analyses,
motre studies, more justification, morce tests, and more evalua-
tion of results,

Thero is a normal tendency to take this elaboration of the
decislon prucess as the cause of the delay and to assume that
streamlining the process would reduce the delays, On the other
hand, we may thereby be confusing cause und effect: the elabora-
tion of the decision process may be only a Parkinsonian rationaliza -
tion of the overall delays which actually stem fron devper causes,

In general, the length of time it takes to do something is
dependent both on how hard it Is to do it and on how bhadly soclety
wants to have it done. It {s not apparently inherently more dif-
ficult to do things than it used to be, Although the things we do
today arce often larger and more complex, we bring better tools and
better knowledge to the task, The trouble lies rather in the growing
lack of desire of the soclety to do certain kinds of things, such as to
build modern weapon systems or to construct nuclear power plants,
There are always certain people who strongly advocate doing almost
anything=—and others who are as adamantly opposcd to doing it,
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The change tn society's desires in recent years is in part
due to the change in the relative numbers of such people, but prob-
ably is more importantly a result of the general attitude of the vast
majority of the people who are not actively engaged in the struggle
but whose sympathies determine the rules under which the struggle
takes place. In recent years, society's sympathies have moved
away from the doers toward the opposers, thereby increasing
their social and legal standing, and their ability to slow down or,
iri some cases, to stop the activities of the doers altogether,

From the point of view of the doers, it is harder and harder to get
things done these days—they still want them done as badly as ever,
But from the point of view of society, however, it is the desire
which has changed, not the difficulty of doing things,

It is fairly clear that the underlying desire of the U, S,
society for new weapon systems has been diminishing for many
years if we take out the short-term variations due to wars, overt
Russian actions, and internal politics, In recent years, there has
been a certain level of funding available each year for defense pro-
curement, This level is unlikely to ¢change up or down to any
significant extent unless circumstances change quite drastically,
The present level of funding allows us to acquire a certain number

of things cach year, and then the money is all spent and no more
is available until the next year,

The time it takes, therefore, to get military equipment into
tha hands of the forces in the field is dependent almost entirely on
when the money becornes available to buy it, It is only loosely de-
pendent, if at all, on when the development program started, on
how much gold-plating there is in the decision process, or on who
happens to be sitting in the Pentagon., We can change our priorities
and buy one ti'ing before another, but the average procurement rate
is fixed, so long as we try to buy about the same number of systems,

It is a well known fact that the military R&D budget has held
up better than the procurement budget and is, in fact, about one-
third of the procurement budget today, There are a great many
things in one stage or another of develupment and, despite occa-
siunal talk of developing for the shelf and such ideas, most things
that go into full-scale developnient do seem to be bought uventually,
even if only in amall quantities. Buf if there are, say, fifty systems
in development at one time and the procurement budget will permit
us to buy only five in any given year, simple arithmetic shows ua
that the average system will stay in development for ubout ten years.
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There ia nothing that can be done to alter this without either de-
veloping fewer Bystems or buying more systems each year,

Ohviously, the defense establishment has not intentionally
pursued a course of action which has led to putting the nation in
thie position, There are ah enormous number of perceived mis-
sion needs and a great nwmber of good ldeas for meeting them at

any time within the DoD, In general, the DoD does not commit sub-
atiantial funds to development unless there is some reason to expect

that procurement funds will be available when the development i{s
complete—-in fact, such funds are often set aside in the out-year
budgets. Unfortunately, everything always seems to cost more
than predicted, so when the development has been comploted, the
money is frequently—if not usually—no longer available for pro-
duction of the system or equipment, Other demands have eaten up
the money and the price tag on the new system has gone up, Addi-

tional money is just not available, so the system cannot be procured

and delivered to the field as originally scheduled, Unless the
system is cancelled outright (a difficult decision to make consider-
ing the magnitude of the investment already made in design,
development, and testing), the declsion to go into a production

buy must be deferred to a subsoquent year,

It is of course rare that the circumstances are this clean,
and rarer still to face up to them in precisely these terms, The
more usual course of action is to determine that the development
is not complete (it never is) and that there are still unanswered
questions (there always are) and to send the developer back to do
some more work, In fact, with only a little thought, it is usually
ponsible to change the requirements for the system and thereby
pustpone the production decision for quite a while, In a sense,
beginning the development process merely places a system in a
queue in which it must wait with many other systems until funds
become available at last for its procurement, In addition, the
queue is far from orderly and much of the effort must go into
jockeying for position in hopes of getting funded sooner or to avoid
' losing oul entirely,

If these delays in the acquisition cycle cost us no more
than time, they might not be very serious, at least in some in-
stances, An extra year or two to acquire something that we will
usge to fulfill a mission need for ten or twenty yearys may not be
particularly critical, If we are in a great hurry, we can speed
things up by putting the wanted item at the head of the queue, and
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if we are really in a hurry we can cut out dome of the procedural
red tape by utilizing what has vome to he known as the "Skunk
Works' approach, Unfortunatuly, delays do in fact cost more
than time; they also cost money because of the expense of keeping
the development effort going, It is very difficult to asdess jugt
how expensive this [e=—it probably varies with cach developmuent
project=—but it iz clear that it is subatantial, Even worse, costs
would not seem to be the most serlour result of delay, The most
serious problems rosult from what might be termed the second
order cffects of the process, Amony these cffects are!

1. Results are often unsativfactory, When the bystem
finully appears in the field, it I8 often vbsolescent technicvally
und no longor matches the perceived operational requirement,

2, Desirable systom floxibility s somcetimos lost, To

ask tor fluxibilily durlng system definition and development is to
admlit uncertainty, and survival through the approval process
appears to demand gystem optimization to moet a specific need
miany years in the future, It is then difficult to change the design

Auring the long life of the program tu meet the changing percep-
tions of that future,

3, Systems become over-complicated, Slice M'tnkcs 8u
long and costs so much, thore aro great pressaros to makeé the
system do 'everything, " The nevd to obtain so many approvals
tends to make the situation worse slhce the system becomes the
sum of all the minimum demands of cach approver, Multivser=
vice programe are particularly bad from this point of view,

4, Too many technical risks ary taken, This leads to
cost and schedule ovorruns and to high retrofit and maintenanca
costs. Qucee agamn, slnce it takes o long to get the systens, the
dusighers reach for thoe latest tochnology so as to avoid obsoles -
venee insofar ad possible, The latest technolopy 18 uften not
ready Tor inclusion and the resulting problems must be solved at
a late stage In the program at groot expense,

5. Short-term Improveinents are dying out, Thero is a
CIOW LNR belrel that it tukos at least wight years to do anything;

therefore, thero ta no value in taking small,

tvolutionury stops
th improve the performance of eaisting operational systems, It

also in bolleved to tako longer to develop 4 big fix than a little
one,  Thorefore, the user must make do with what he has untll
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1985 or so.  In somue ways, this {g the most troubling of the sec-
ond-ordor ceffects, as it leads to frustration and cyniciam in both
the user and the developer communities. One hears from operva-
tional commeaenders that there is no point in talking to AFSC (for
instance), since they can't or won't do anything this decade, and
the only hope for near-term help is to go elsewhere,

oo The problem iv gutting worse, Scemuor people whao
look at thewe difficulties tend to mistake the symptoms for the
problems, The natural humian reaction {8 to assume the troubles
aride from inadeguate preliminarvy study and program definition
(e, @y, the "plan your work=—work your plan' syndromue), and
they fnsist on more and carlier review and approval at more froe-
quent intervals, This hurts rather than helpy since the difficulty
arises not from unwillingness to plan sensibly, but from inabllity
to du Bo over too long a period of time,  Additional carly review
and approval further lengthens this time and makes the probhlem
progredelvely worse, Woe are caught In a viclous cirele,

The price we must ultimately pay in unnecossarily uxpu'n~
give, lusu than satisfactory performing, and Jdifficult«to.support.
and-tnaintain fleld cquipment greatly outweighy the direct addoed
expunse uf stretchoed out development,

The proper netion should bue to Improve the efficiency of
the developmuent process, probably by roducing the time to dovelop
rather than increaving it ay we seem to be doing now, We should
frce up to things as they are and adjust our attitudes and proce-
dures to spending owr effort more wisely over the long haul, Peor-
haps we should transfor money from the R&D nccount to the
procurement accounts thus buying move things while supporting
fower In developmaent, DPerhaps we could teach the doeislon
mikers Lo hulp defino usetul development activities if procure-
mont must be put off rather than simply havassing the developer
fur tho overrun condition of the program,  PFerhaps we should
slhinply stop more things we can't afford rather than lotting them
drag on. PFerhaps we should rually moesn it when wo say we want
logs exponsive systoems,

B, FLEXIBILITY
Tho most prominent single thread that was evident through-

out all of tho data examined by the Task Force was the necossity
for and abgence of & high depree of floxibility in every application
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of the policies and practices for acquisition management, It i
perhaps the most significant finding and conclusion of the entire
Summer Study that the most fruitful way to make the acquisition
cycle more offective is to take steps to insurc that the system is
applied in a flexible manner. A definite tendency was obacrved
whereby pressures for strict adherence to the letter, as well as
the intent, of pubyshed policies and directiv es are not only strong,
but increasing over the past several years, The practice tends
to be to take a literal or even the most stringent possible inter-
preiation of the policies nnd procedures rather than to encourage
¢ judicious intorpreiation of the published requirements in a
manner which {8 appropriate to cach individual case,

Thus, by evolution of acquisition policy (before A-109) has <
been, In effect, a band-ald apprvach whereby specific acquisition
problems lead to the adoption of more and move strict interpretas
tions of policicy and practices, The DSARC process, which wau
intended to loosen up the acquisition system, hav been adminis-
tered in an increaslngly inflexible manner, leading to program
gaps' and itncrovased costs due to administrative, not technical,
reavons, Prior to the DSARC system, the DCP~~Development
Concoept Paper (more recently known as the Declsion Coordinating
Paper)=—was intended to provide a flexible tool fur defining the
sallent featurus of a contemplated acquisition program., From the
initial goal of a vory brief, two- or throc-page document, the
DCP has grown to tho point whure it must be measurcd In pounds,
not pages, and it has been turned into a very cumbersomeo and
inflexible serial element in the acquisition process, Further, It
nu longer fills its original role, of being short enough to be
quickly read and understood, or better, writtun personully by high-
ranking porsonnel,

In addition to the yrowing inflexibility in the utilization of
the acquisition policies, directives, and proceduroes, there has
alvo been a growing inadequacy in the degroe of flexibility omployed
in several important sub-arcay of the acquisition process: con-
tracting, managoment irnplementation, und program funding in
particular,

!, Coniracting Flexibility

Rather than merely follow the currently "fushionable' or
most popular practice with respect to the form of contract um-
ployed (e.g, . total package procurement, CPFF, fixed price
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incentive, firmi fixed priee, ete.), the form of contract should
be carefully selected in each individual case to best maitch 1the
needs of that particular progranr—or ut & particular phase of a
program. The tendency has clearly been Lo permit the =election
of contract form to become highly institutionalized, and to cause
the procurement system to be rigidly adherent to a particular
type of contract for all cases, regardless of the appropriatencss
of that type of contract to the kind of work being procured. ‘The
imposition of the "wrong'' kind of contract fraquently results in
increased program costs and loss of time due to the requirement
to spend more time attempting to make the contract fit the work
than would be the case if a more appropriate form of contract had
been chosen. The work is typically made more complicated and
difficult than necessai'y because the presence of an inappropriate
form of contract almost always results in the creation of an
advorsary relationship between the customer and the contractor,

2. Managoment Implementation

Another manifestation of acquisition program inflexibility
is what might be termed the "blessed ROC'" syndrome. This is
the situation where the initial program reguirements and apeci-
fications are viewmd as sacred and unalterable, even though as
the acquisition program progresses, there are almost always
opportunities for revising and refinihg the initial performance
criteria in order to achleve reductions In cost or schedule, or
even optimization of perfuormance in the final end product. Here
particularly in the front end of the program, there is a great need
for a flexible environment, so that the design can evolve in the
most cost-effective manner, rather than being infloxibly restricted
to a single point which was established initially without the benefit
of the large amount of research, design, development testing, and
performance evaluation which is accomplished during the develop-
ment phawe of the cycle, 1f, um discuased earlier, the using
command is more intimately involved in the development phase,
its inputs or changes to the ROC may be invaluable to avoid an
ohsolescent system, Also, the use of the MENS to explicitly
define, review, and approuve a specific mission need should be a
major step in counteracting this ROC inflexibility.

Similarly, there should be a greater degree of flexibility
in the application of established acquisition program review and
approval activities such as the DSARC process. The adherence
to the formally-prescribed DSARC milestones I-1I-1Il for every
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acquisition program is clearly counter-productive, It should be
noted here that A-109, while clearly defining and describing
these individual milestones, does not dictate that they cannot be
combined or eliminated to fit the necds of vach particular acqui-
sition, The concern of the Task Force is that, based on prior
practice, it seems highly likely that the tendency will be to
require strict adherence to each of these major decision points
"because they are called out in A-109,"

In the casde of conventional Navy ships with state-of-the-
art subsystems, for example, thelead ship could be subject to a
single combined DSARC for Milestones 0, I, and II (during which
the basic nyission need is also approved in the form of a MENS)
while the follow ships could be subjected to only a Milestone III
review puint, In the case of Naval ships with major advanced
subsystems, the combat systera and the ship could be subjected
to a4 combilned Milestone 0 and Milestone I review in which the
major emphagis is on the MENS for the combat system, while
the entire chip-weapon system combined would be examined to-
gother at Milestones Il and III, Unconventional ships would be
subject to the complete MENS approval and DSARC review process
at cach of the four milestopies as prescribed in A-109, This =~ -
tllustrates the possibility of & spectrum of applicability of the
A-109 review/decigion milestones which would permit the basic
policy to be spplied in a flexible manner which best suits the needs
of vach Individual acquisition, rather than inflexibly requiring
tutal adherence to all of the policy provisions regardless of the
nature of the systom being acquired,

3, Program Funding

Under currcent acquisition policics and practices, there is
insufficient recognition given to the probuble impact of program
risky (which are always prescent) in the development of funding
estimates and program budgets, There is insufficient flexibility
to perrmit program modifications needed to moet threat uncertain-
ties, or even to solve the technical problems which most agsuredly
occur in every development effort,

The current reprogramming authority is inadequate to
meet the needs of current programs, having been establighed
many years ago when the value of the dollar was greater than at
present, The roprogramming limit of $2 million for R&D and
$5 million for production simply cannot be responsive to the need
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for effective management of today's acquisition programs,
Although it is expected to be very difficult to accomplish, it ap-
pears that what is needed is Congressional authorivation o
revised limits on reprogramming authority to reflect the current
inflated dollar cquivalent of the $2 and $5 million limity which
were established more than ten years ago,

Similarly, the Secretary of Defonse's emergency readi-
ness fund of $100 million should be extended in concept to permit
the vmergency allocation of funds at the SecDef level to particu-
lar acquisition programs wherc the avatlability of carefully
controlled additional funding would provide the necessary manage -
ment flexi' ility to respond efficiently tu program emergoencices or
contingencics which could not have been foreseen at the time the
original vrogram funding estimates were established and approved,
The present SceDef readiness fund is clearly too constrained in
applic " bility to be usable for this purpose, but adequate funds
shoul | be available to OSD for discretionary usce in order to ro-
snounc to particular development problems which cannot be solved
without the availability of funding beyond that originally envisioned,

In commercial and non-government industrial development
work, the common practice i3 to maintain an internal reserve for
each program on the order of ten puercent of the balance-to-go to
prouject completion.  Without such reserve, a program manager
must replan all or a good part of the rumaining work every time
a problem hits any clement of the job, This would be absurd,
This reserve is identifiable and visible to managemeoent, and is
sometimes allocated at several levels in the project management
structurce, But it is not reprogrammable for other use and if not
used, is returned, This type of a goal should be sought for mili-
tary programg,

C. MOTIVATION

The Task Force perceived that both institutional and person-
al valucs have a gubstantial influence on the acquisition process,
The program data studied and specific case histories examined
make 1t evident that program managers are, probably without excep-
tion, highly motivated to dchieve the established program schedule,
It 18 also clear that the present acquisition policies and procedures
provide certain incentives for ‘tinteliness {n the achievemeént of pro-
gramn obhjectives, Such incentives can range from the anticipation
of favorable consideration for subsequent promotion for program
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management personnel (both nulitary and civil service employees)

to direct, profit-relaled inceutive provisions in the contract with
industey.

However, despite the fact that such values and motivations
are obviously present in the acguisition system, the Task Force
also {ound that such values a-d rmotivations arc not the same for
everyone in ihe ''system.' Such differences were found to impede
the responsiveness of various parts of the ''system'' to the need
for timely perfcrmance and selectivity among different programs,
T or instance, there are a different set of values and reward

systems for military officers, for civil service program manage-
ment persoancl, and for centractor personnel,

Although the functions of program management, procure-
ment, and financial management are all essential to the successful
prosecution of the acquisition process, these different functions
clearly differ in attractiveness as military career assignments
(i,e., some functions, in particular “program manager slots" are
perceived by military oflicers as being of more value in enhancing
personal career/promotion objectives than are some of the other
acquisition functions). In the case of civil service personnel,
there is an attitude that the bureaucrat who is '"non-negligent' will
be the one who survives and advances, whereas the bold taker of
risks or the innovator with procedures and practices will go uare-

warded by (or even eaten alive by) the '"'system!'' within which he
must work,

It was also observed that certain professional burezu-
cracies and specialists in the ''ilities' or "cults'' (¢.g., produci-
bility, maintainability, value engineering, training, and the like)
opcrate under a professional set of values and objectives which are
largely independent of, and not obviously directly supportive of,
the goals of program timeliness and achievement of established
acquisition schedules. Exploration of competitive design concepts
{per A-109) until the most beneficial from a LCC, performance,
affordability, and availability standpoint becomes evident will go
far toward making reliability, maintainability, etc. an inherent
consideration at the ''front end'' of the acquisition process,

Another element affecting motivation in the acquisition pro-
cess is the lessened sense of national urgency discussed ina
preceding section, as well as the growth of complexity of the ''bar-
gaining' process attendant to achievement of a consensus on the



best approach to meeting a perceived mission need, These fac-
tors create additional problems for acquisition program managers
because of the resulting continued questioning of the justification
for (or performance adequacy of) all major systems developments
through multiple and repetitious program revicws, It is hoped
that full implementation by OSD of the MENS approval process,
with its overt assignment of priority, worth, and affordability,
will reduce if not eliminate this continued requestioning of need
within DoD, and hopefully will enable Congress to support (rather
than question) system acquisitions once it has concurred in the
nced as defined in the MENS, If this occurs, then OSD can con-
centrate on its proper role of program assessment and review at
the subsequent Milestone decision points, and the Program Manag-
er can concentrate on his job of technical and contractual
rmanagement rather than on the time-consuming and demotivating
process of program justification and political hand-holding and
lobbying. The problem must be cleared up by properly motivating
those within the system, beginning at the four-star level and
working downward,

D. PROGRAM ADVOCACY

In examining the history and outcome of various major
system acquisitions, the Task Force found that there was a com-
mon thread relating to the matter of program advocates and
advocacy. It was clear that development programs which lacked
strong advocacy were much more likely to be cancelled than
those which had energetic and dedicated advocates, The Condor
program is a typical example of an effort which ultimately was
cancelled because the system simply lacked strong advocates for
the particular operational capability which it was intended to pro-
vide, In a more recent case, the B-1 program, which had clear-
cut advocacy for much of its life, eventually lost the most
influential ot its advocates in the Executive Branch following the

change of Administration and was cancelled by Presidential
order,

On the other hand, there are numerous examples of pro-
grams which appear to be continually in trouble for one reason
or another—TOW, SAM-D, F-111, etc,—which are carried on
year after year because they have the support of active and vocal
advocates, either in the sponsoring Service, in OSD, in the
Congress, or elsewhere. Without passing judgement on the
specific programs mentioned, it seemed rlear to the Task Force
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thal, withonl acdvocacy, the chances of o progream proceeding
through its complete acquisition cydle nto production and deploy -
ment are signiicantly dinunished, whide with strong advocates,
certain programs may be conuvinued in existence long after they
should have been terminated fur technical probleras, inadequate
capability, cost or schedule overvuns, or similar reasons,

Thus, program advocacy may be cither good or bad in
terms of system accquisition, It is often a necessary ingredient
if a program is to be continued through to completion, and a
lack of advocates can spell serious danger to even a ''"good'! pro-
gram, In other cascs, strong advocacy may result in the
continuation of programs which would otherwise be terminated,
Such advocacy covers the eantire range of possibilities: it may
be political, it may be mission-related, it may be extremely
parochial, it is often misdirected and misused, and it is fre-
guently needed,

The government procurement system is filled with 7-8
levels of management (above a program), all of whom (2-3 times
a year) feel obliged to requestion the program's continued cxis-
tence., Without a really gtrong advocate, thesc drops wear
away armor. If the MENS concept of A-109 is fully implemented
ay intended, the SecDef in effect becomes the advocate for the
heed, and the Program Manager can concentrate on his job of
advocating the optimum solution.

L., CONCURRENCY

One of the major conclusions of the Task Force was tuat
4 cominitment to enter full-scale development should be recoge
nized and accepted as a clear rew . firmation of intent to produce
and deploy the developed article, barring truly unforescen events,
This decision, at Milestone II, is second in impoartance only to
Milestone 0, the approval of the Migsion Need (with intent to pro-
duce and deploy). In view of continuing budget limitations, rapid
advances in military weapons technology, and the past history of
the practice, pursuit of "R&D for the shelf' appears to the Task
Force to be of no merit in terms of providing the forces in the
field with the systems and equipment needed to fulfill their
assigned missions, Based on this premise, a certain amount of
program concurrency can contribute to the shortening of the
acquisition process, with attendant savings in total acquisition
cost and an increased return on investment in terms of the
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availalility of modern toold i the bhands of the ws e coninade
for a longer period of time before vbsolescence,  The amount ar
degree of such concurrency should be based on the extonl of tech.
nical risl and/ur national urgency in cach particular acyuigition
program,

There scems to be no general and accepted definition of
concurrency, The Task Force, therefore, has defined it ag "Lhe
conduct of the steps leading to production for inventory befure the
end of the full-scale development time span," Thesc stops can
vary from rather low-cost actions such as manufacturing planning
or tool and fuctory test equipment design, to more significant
cost actions such as ordering lonyg lead time items and the stact

of certain fabrication activitles (this actually is not vory vkpensive;

the big costs are in subassembly and final assembly).

Concurrency ls the novmal way of doing business in devel-
oping and producing commercial products, As discussed carlier
in this report, commercial aircraft programs, once comraitted
to developiment, move forward with a high degrec of program
overlap or concurrency, Computer systems, automobiles, and
many other commercial products are developed and produced on
a concurrent basia, Since this {8 the case, the question is raised
a8 to why acquisitions should be done differently (and with added
time) when Dol) pays for the development,

Because of the extreme degree of urgency which charac-
terized the early ballistic missile acquisition programs, concura
rency was accepted and exploited effectively as one means to mect
critical operational availability dates (in addition to backup pro-
grams for high«risk subsystems, reprogramming flexibility and
management control of certain funding reserves, and extensive
overlap in air- and ground-bascd systems development), As noted
elsewhere in this report, the commitment to production way in
some instances made before the first developmentil (light test
was conducted. (The first development test has been used as a
milestone when relating to start of production,) In the carly and
middle 1960's, some concurrency was an accepted practice
(Total Package Procurement was certainly the ultimate of that
practice). The OSD Systems Analysis organization took the strong
position that Engineering Development could not commence unless
they had approved a force structure change to accommodate the
developed item, The effect of this position was to ldentity the

procurement and operations budget requirements early in the
development process,
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As programs such as the C-5A, F-111, Main Battle
" 1k-70, and Cheyenne ran into trouble, a body of opinion began
vo» develop which claimed that part of the problem was caused by
starting production activities before the development effort was
completed, This argument became quite convincing after several
major prograrns were cancelled subsequent to substantial expen-
ditures having bren rnade in preparing for production (e.g.,
Cheyenne, MBT-70, F-111B), Deputy Secretary of Defense
IDackard was a most articulate spokesman for the '"slow down"
school of thought., Writing in the Fall 1971 issue of the Defense
Industry Bulletin, Secretary Packard said: "As I reviewed program
after program in the spring of 1969, almost all were in trouble
from a common fault—production, They had been started before

engineering development was finished, I am sure you all know
about this problem,"

In July 1970, the Blue Ribbon Defense Panel had recom-
mended, among other things, the following:

e More use of competitive prototypes and less reliance
on paper studies

o Selected lengthening of production schedules, keeping
the system in production over a greater period of
time so that incremental improvements could be
introduced

)

A general rule against concurrent development and
production efforts, with the production decision de-

ferred until successful demonstration of develop-
mental prototypes,

These recommendations grew out of a report, ''Staff Report
on Major Weapons Systemas Acquisition Process, ! included as
Appendix E to the report of the Blue Ribbon Panel. There is no

discusslon or rationale for the recommendation of ""non-concur-
rency''—simply the unadorned '‘general rule.,"

In May of 1970 (before the Blue Ribbon Pancl report had
been released) Secretary Packard issued his now-famous memo-
randum which significantly changed the course of the defense
systems acquisition procegs, The matter of concurrency was

addressed both directly and indirectly in this memorandum as
follows:
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"The program schedule (structure) is another very key
consideration. It must make sense. It must allow time
for accornplishing important task objectives without un~
necessary overlapping or concurrency. The ideal
schedule is sequential with enough slack time for reso-
lution of those problems which inevitably arise in any
development program,

""Consideration must be given in development to all
matters necessary in a ful! operating system, This

will include such things as maintenance, logistic sup-
port, training, et¢, However, where these matters are
dependent on the final production design, as _much of this
work as possible should be delayed until the production
stage, [Emphasis included in original document, )

""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 demonstrated to the extent practical by actual
performance testing.

"The start up of productiun must be acheduled to minji-
mize financial commitments until it has been demonstrated
that all major development problems have been resolved,
In most cases production engineering has been satisfac-
torily accomplished, It may also be necessary to

develop and demonstrate new production processes,
methods, and procedures, Thus, some limited expendi-
ture on production may have to overlap development,"

It is clear that the underlying theme was to discourage con-
currency, The burden of proof was on the program manager, if he
wanted an overlap, Since it was probably easier to not fight the
bureaucratic battle for concurrency, programs began to stretch
out,

One of the arguments which has been advanced against
concurrency is that the quality of the deliveved product is ques-
tionable as the degree of concurrency becomes significant, No
clear correlation between concurrency and poor quality of the
end product could be discerned from the data exaniined by the Task
Force, On the contrary, the argurnent can be made that some of
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the most highly concurrent programs were also the most success-
ful In terms of meecting schedule and cost goals as well as
vstablished systern performance objectives (e, g., '-5E, Polaris,
Minuteman, Boeing 727).

In addition to the '"poor quality' argument, the other major
contentlon is that the money expended in making preparations for
production is wasted if the program is cancelled, An often-cited

example is the Condor program, where approximately one-quartor

of the $300 million expended before the progratn was cancelled
was procurement funds, In the case of Condor, however, the
information prescnted to the Task Force (by the contractor's
Progrum Manager) made it clear that the final decision to cancel
the program was made on grounds other than lack of success
bocause of concurrency, and in addition the convoluted nature of
the program's history makes it vory difficult to determine for
just what cateyory the funding was actually spent in many cases,

I[However, whon considering all programs, the total
amount which has beon "wasted' is obviously a very small per-
centage wf the total procurament budget, and it appears to have
been more than offscet by the following:

e Concurrency provides a smooth transition from de-
velopment to production, The developing agency's
technical people arc available to correct problems
arining during early production, operational testing,
and introduction to service usage, The engincering
force can properly evaluate the impact of changes
on the original design., Further, the development
article/production article similarity is protected by
continuity of the manufacturing procoss.

. Concurrency miaimises the acquisition time span,
It has a'psychological advantage of forcing a plannced
"end of development,'" Doesign freesc points and
change control must be established, The shorter
span avoids line gap and restart time losses and
requalification of process-intengive hardware,

. Finally, properly done, concutrrency drives the total
system to be ready—training, logistics, support ser-
vices, etc. T ere is nothing quite like an approaching
I0C date to get everyone moving and working together,
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On the basis of the data and information available to the
Task Force, including discussions with knowledgeable and expe-
ricnced people, the following conclusions are offered with respect
tu concurrency:

. Concurrency is the normal way of doing business in
the commercial business world

[ There is no convinelng evidencee that concurrency
nocessarily adverscely affects program outcome in
termy of cost, performance, or field atility

o  The transition from development tu production is
smoothed significantly by the right dogree of concur-
rency

o The acquisition time span from FSD to 1OC can be
minimized if concurrency is properly employed

e Program tradeoff {lexibility must be available to
support successful development progress in a con-
current program

o  Assuming thue intent to deploy clearly exists at the
start of FSD, concurrency iy highly desirable

s The degree of coneurrency should reflect the extent
of risk

() Low=~rate initlal production is desirable with opera-
tional suitability testing proeceding the high-rate
production go-ahead,

F, PROTOTYI'S

Webster defines a prototype as "an original model on which
something is pattorned,' The usoe of prototypes in onglneering
practice is probably as old as engineoring {tscll~—a broeadboard in
an eloctronic research laboratory is a form of model on which the
production end itom i8 cventually patterned, The breadboard can
be refined in form and function to a brassboard and the brassboard
to a product-enginecred prototype of the production article, Such
prototypes can be extensively tested for various catogories of
function and performance in laboratory environments, in flight
environments, and in field (operational use) envirenments, An
engineering prototype can be employed as a precursor to the pro-
duction phase—a pre-production model of the final article whose
purpose is to verify the adequacy of the enginecering concept on
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production tooling, 'The prototype concept can be used in the field
to test and confirm the support and loglstics subsystems, There
is general agrcecement that these concepts are sound and useful—
under the proper circumstances, The issucs with rodpect to pro-
totyping arc an follows:

1. When is a prototype in order?

When o new system preasces the technological state-of«thew
art or when there are several attractive solutions, a prototype can
often be employed to great advantage, For example, in 1977 a
simple scarch radar requirement can be satisfied by an obvious
solution; therefore, the use of protutypes would add almost no use-
ful information. In 1964, the Phoenix missile program ran into
computer problems, the solutions tu which were not readily or
clearly obvious, Two alternate prototype computers were procured
and evaluated., Both computers performed satisfactorily in the in-
tonded application, and a final selection of one was made on the
basis of potential for satisfying anticipated future growth require=
ments, Thao prototype tedt program in this case was continued
only as long as information pertinent to the making of a final
selection was being generated,

2, How much of the systein should be prototyped?

The answer to this question must be as much, or as little,
as dictated by tht circumstances of the particular program, If
only a simple subsystem is a high technical risk element, then
only that subsystem should be prototyped and evaluated, I system
integration represents the principal area of program risk, then
a prototype of the entire system makes sensc. The AMST program
was examined by the Task Force as one type of program where a
particular kind of prototyping effort was enployed. Here, the
cntire system concept represcnted a signiiicant advancement of
the state<of-the-art, Each of the required functional characteristics
had a solid base of supporting technology: powered lift, turbofan
power, high-lift wing design, high energy absorption landing gear,
fly-by-wire controls, etc. The challenge of the AMST program,
and the baaic area of high risk, was the integration of all these
elements into a viable, cost~effective solution to a particular
military requirement, Therefore, the development and evaluation
of an all-up flying system prototype represented the most direct
approach to demonstrating the selected system solutions.




3, How many prototypes ara reauired?

Again, there is no pat answer to this question, As many
prototypes should be produced as makes sense to incet program
objectivesa, If only onc solution is available, then a single proto-
type should be sufficient. If there are two or three possible
sulutions from which a gingle "best solution” must be chosen,
then two or three prototypes may be in order, [lowever, when
one or all solutions are obvious, then the use of prototypes merely
for the sake of competition can be wasteful,

4, Who payuy for the prototypes?

Horwe, the point to be made ls that there is no such thing
ad a froe lunch, Small invustments of a contractor's own funds
for simple prototypes are vne thing, but for DoD to request or
expect contractors to make very large (1, 0,, multi-million dol«
lay) investments of thoir own resources for all-up, complex
system prototypus L8 short sighted and poor practicve indeced,
Such practices foree 'teaming of teams' and ultimatuely result in
the elimination of competition altogother,

The widespread or mandatory usce of full-scale system
prototypes for all programs up to the production prototype level
is frequently wasteful of critical national resources—dollars and
manpower as well as time, There are examples in recent programs
(e.g., A~10/A-9, F-16/F~17) where little bonefit can be found in
the use of prototypes in terms of shortoning the developrment cycle,
vreducing overruns, reducing ovorall cost, or minimizing risk., In
fact, if not properly managed and controlled, the process is often
counter- productive in thoe long run because of the adverse cffects
on industry willingness and ability to engage in such costly compe-
titlons., The basic problom is that the present competitive
environment «nd the practice of inadequately funding prototype
programs have become so incompatible that few of even tho
largest defense contractors can afford more than one or two losses
of ''company funded prototype compotitions' before bowing out of
any future such competitions, The magnitude of required company
exponditures for even a singlo large prototype compotition can
severely reduce the company's capability to carry on a broad IR&D
program appropriate to his product lincs as well as reducing his
capital resources for investment in improved productivity,
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On the other hand, competitive prototyping at less than the
gystem level, atilizing breadboard, brassboard, and simulation
techniques in conjunction with o modified contract definition
phase (1.c,, CDPas practiced in the late 19H0's plus product
design and detalled program/cost planning) can often reduce cost
and gchedule Teading to un FSD decision by a significant dogroee,
(Ihis process is provided for in the demonstration phase follow-
ing the Miledtone Idecision as provided for in 5000, 1/A-10Y.)
When combined with extensive contract and specification negotia-
tions, substantlal advantages may often be reallzed, Typleally,
the time to reach tho FSD decislon can be reduced by one and
one-half to two years or 8o at perhaps only 20-28% of the cost of
a full system prototype competition, Further, the contractor and
the government are both for more lkely to understand the truao
nature of the development juob which must be acvomplished, as
well as the reallstic costs und risks of achieving the establishad
program objectived, Tho success of the venture will, inany case,
dopend largely on the establishment of full and open communica-
tions between customuoer and supplier, in a competitlive bat non-
adversary eavironment,

5, Huw tuch chungo from prototype to production?

Once of thu virtues of prototypes s that they make |t
rospectable agaln to take u large technleal jump with concommitant
technleal risk,  Whoen successful, the translation to production
should by of modest rlsk, Howevor, a vost-effective flylng pro-
tolypu to prove o new eogine cycle may cheat substantially on
supporting structural fatigue life, load factor, and corrosion
registance agscgsmoent without jeopardizing the true purpuose ol
the tests,  Thus, we encounter the dilemima of a "denmionstra -
tion'' or an "X-Modol'"' v, o prototype. Again, floxibility and
Judgement must be uged, I the prototype I8 close to the final
production design, cven to lts subsystoms, repeating the develope
munt process merely to £fill in a procedural squarce 18 nonsonso,

To summarlsce, the Task Forcee concluded that prototyping
can be a sound and useful practice in major systems aequisitions
provided that the candidates for the use of prototypes are caro-
fully selected, that only thosoe things are prototyped which really
need verification, and that prototypes are not considered to be
some form of "free lunch' for the procuring agency, Where a
known solutlion via existing tochnology would satisfy an established
military nced, but a higher risk technical altornative offers
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significant potential increase in operational capability or reduced
life cycle costs, evaluation of competitive system alternatives
by micans of prototype(s) can often be justified,  Where lateral
explodation of an existing system is nn longer a cost offective
moeans of delaying nbsolesconce, competitive prototyping at the
level required to support a rational FSD deciston (v, p., bread-
board, brassboard, static or captive test, Clight test, ete,) to
establish the necessary degree of confidence in a new develop-
ment approach 18 often useful,

G, OPERATIONAL TEST AND EVALUATION

1. Flexible Testing Philosuphy

The Task Force agrecd that a flexible tosting philosophy
ls a4 prerequisite to achloving improvements in the acquisition
process, Slgrificant amounts of both time and money can be
savod by conductlng combinoed development tests and operational
teats whenever feasible, Cloder relatlonsghips and interactions
must be promotod among such agencies as DT&E, OL&E, and
tho user organization, It appeared to the Task Forcee that the
Services have been using 4 reasovnable approach to operational
test activities thas far, bat there {8 concern that the Independent
test agoncies will gradually gain increased influence and demuand
duplicate tost activiticos,

In order to provent unnecessary duplication of testing,
which is both costly and timo-consuming, it is important for O8D
to clarify {te intentiony and philosophy now, The Task Force
belleves that what luv - cally dosired—and desirable-—is joint testing,
but independont evaluution,

The Task Furce concluded that it ls important for all par-
ticipants in the acquisition process: the industrial contractors, the
procuring agency, the user organiuation, and the test and evalua-
tion agencies to participate throughout the entire acquisition cycle
on an appropriately time-phased basis, Feodback should be pro-
vided tn the developer of the system as an output from vperational-

relevant testing which {8 perforimed as early in the program as is
feasible,

Finally, the OT&E policy should p.ovide for flexibility and
adaptability in the testing proress as appropriate in order to permit
testing requirements to be tailored in such a way as to reduce
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development risk in recognition of the fact that the tost require-
ments will vary from system tn system as a function of the nature
ol the end product being developed.

2, OTX&E and the Role of the User

The nominal acquisition process begins with a user require-
ment which, after suitable validation and approval, is given to a
developing command to satisfy, The user then reappears only after
the full-scale development phase has been completed, to partici-
pate in the opcrational test and evaluation work, [n other words,
the user states what he wants, the item is developed, and then the
user gets a chance to participate in the assessment of whether or
not what he is getting is what he wanted., This scheme may be
uffective in the case of inexpensive items of equipment that can be
delivered in a very short time. In the case of most modern, com-
plex weapon systems, however, it is highly questionable that it
will ever work effectively, berause of the very large cost involved
in developing the system and the long time span required to de-
liver the operational end item, In general, there is no one in
authority at the using command at the time the requirement for
a military system is written who is still there when the develop-
ment of that system 1s complete,

In actual practice, it is normal for the using command to
participate in various ways during the development of the system,
often through liaison with the SPO. It is also typical that the user's
requirements will change to some extent as time passes, None-
theless, the user is essentially disconnected from the actual
development process for a periocd on the order of about ten years
(for the typical modern weapon system development), The recent
interpolation of OT&E between FSD and the production decision is
an attempt to deal with this problem. The inventors of OT&E are
saying, in effect, ""The development process some way or other
comes up with products that the user doesn't like, We can save
a lot of money if we can find out which they are and then not put
them into production.' This approach is clearly wrong, since the
objective of the entire business is to get needed capabilities into
the hands of the fighting forces in a timely manner, in order to
give them the tools to respond to the thireat at any given time,

The present OTQE philosophy seemns to encourage deciding at this
late point in the acquisition cycle that we are better off with nothing
than with the wrong thing., To accept the waste of what may have
been a very large expenditure of development money if only
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production money can be saved appears to the Task Furce to be 4
dismal approach to defense systams acquisition, at best,

Operational civironment testing conducted only after come
pletion of FSD probably wall not work very well anvway, bocause
an unsatisfactory test report presents the Do) with a set of equally
unpalatable alternatives: vither cancel the program which wastes
the investment already made and denies the product to the fhield;
order a major rework which is enormously expensivy after °SD
has been cormpleted; or bite'the bullet and go ahead with produc-
tion anyway, The pressure to do the last 18 enormous even alter
having made the substantial investment in time and money required
for operational testing, Supporters of OT&E react by attempting
to make OT&E even more independent, such as by attaching it to
Systema Analysis, or, for all anyone knows, perhaps by deciding
it should be under the GAO,

OT&E supporters are swimming upstream, The idea be-
hind the whele thing should nout be to put a stop to the acquisition
process, but to assist in getting needed equipment into the field,
The way to get better equipment ia to do better development, not
to do more critical after-the-fact evaluation of the development
that has been done, 'The challenge is to get equipment c1ut of FSD
that the user needs, understands, and can use, The way to do
that is to involve him throughout the development process, Field
environment test and evaluation should be a .ontinuing activity,
the purpose of which is to assure that the net result of FSD is an
end product that is, in fact, what is wanted, It is too late to start
to do OT&E after FSD,

The Task Force is convinced that there is a great need for
many motre development experiments and tests in realistic ficld
environments, with participation by both users and developers,
Such tests can surface the user's real needa and identify the real
inadequacies of existing equipinent, and suggest the ways in which
these needs can be met and these inadequacies overcome, The
participation of the developers in this process can lead to more
realistic testing since the developers can provide simulated and
breadboard equipment and can bring to bear much greater techni-
cal resources than can the users, The developers will also gain
a much better understanding of the real operational problems and
requirements, and will be encouraged to seek and provide the
immediate and near-term fixes that are badly needed but seem so
difficult to obtain,
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Such realistic test environments would be the appropriate
places to perform development experiments using breadboard,
brassboard, and prototype equipment as they become available,
thus ecngaging the users and existing user equipment as part of
the tests, Properly done, such tests could be the basis for the
continuing test and evaluation process described above, They can
also establish a bascline of existing capability against which the
value of the new development work can be measured, The contin-
uing involvement of the users has the following advantages:

a, The user and developer can together seck the best
balance between tactical charges and equipment modifications or
new developments in correcting difficulties, After all, proce-
dures and equipment are two faces of the same coin and should
develop together, New tactics suggest modified equipment; new
equipment suggest new tactics; both can be used to satisfy new
needs or overcome difficulties,

b, The agreement between user and developer aboul
what to do, which should result from their joint participation in
exercises and tests, could greatly shorten the time rcquired to
get a decision to proceed on major steps in the acquisition cyecle,

c, The user can begin preparing to receive major
new capabilitics while they are still in the development phase be-
causc he will be clusely involved with the early testing, It is
often overlooked that the user's acceptance of a new capability is
an integration process in itself, He must understand what he is
getting, what it can do, modify his proccedures, sometimes his
organization, often acquiring new people, and train his pcople,
The sooner he can begin this process, the sooner a true "opera-
tional capability' will be achieved,

d. Joint activities by the user and developer in a
Test Bed environment can lead to prompt and satisfactory comple-
tion of the formal OT&E phase without coustly delays in major
programs,

The above observations refer primarily to those develop-
ment activities which arise from the definition of specific needs
by the user organizations. There are also many development
activities which arise from perceived technology and the identi-
fication of cost saving opportunities. There is also a need for
user participation in these kinds of developments, although it
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may begin somewhat later in the acyuisition cycle, After all, no
matter how an idea came into existence, the ultimate operational
capability will only be of maximum value when the intended user
fully understands and accepts it,

In summary, the needs of the user will be muost readily
served if the concept and role of OT&E are modified so that the
system is evaluated for operational suitability by testing it ouce
to procedures agrecable to both the developer and to the OT&E
organization, followed by independent evaluation of the results,

H., EARLY DEPLOYMENT

The Task Force concluded that there is considerable evi-
dence to support the claim that carly deployment is froquently a
ascful and valuable practice, particularly in those cascs where
less than the ultimate system performance is acceptable in the
initially-deployed units. Several examples support this finding:
Minuteman I, where the first wing did not meet the range speci-
fication; Polaris Al which alsce did not possess the full specificd
range; and the 4251, system, which represented a significant
reduction in uvperational capability over that originally envisioned
in the initial performance rcquirements. KEach of these systems
served a very useful operational function, and provided a valuable
operational capatility and experience until subsequently replaced
by an upgraded version with greater performance than the initially-
deployed system,

Early deployment also permits a shortened acquisition
time for the initial operational capability, which also has consid-
erable value in ternmis of dollars spent:

. A shorter acquisition cycle avoids costly and usually
unnecessary gold-plating

) It means a shorter period of time during which the
overhead costs associated with the acquisition of the
gystem must be carried

® It means a shorter time for costs to increase due to
the effects of inflation

° It permits the realization of more efficient production
rates in most instances,
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Early deployment and a4 shorter acqguisition "une also on
‘ hance the ability of the Services to match or achieve superiovity l
over a changing threat. The shurter acquisition time which poer- |
: mits carlier deployment also puts the end product in the hands |
of the user for a longer period of time before it ig no longer |
arlequate to meet the threat=—a longer useful life hefure obsoles-
’ cence vhich results 1na greater "return on investment” when the
cost of acquisition is amortized over a longer operational lite-
| timea,

. THE EXTERNAL ENVIRONMENT

X 1. Probability of Program Cancellation ' ‘i
The Task Force concluded that there is a definite indica- {

tion that, duc to the influence of external forces and influences, ‘
the longer a program stays in full scale development, the greater {
are its chances of being cancelled prior to completion. Primar- {
ily as a result of changes in personnel and viewpoints within DoD,
in the Congress, in the Executive Branch external to DoD, and in i
the public sector, there is frequently a shift in the perception of ,
priorities, attitudes, and appreciation of the external threat 1
which caused the program to be approved for development in the 1
_ first place, Such changes often result in major redirection of the
prograim, with attendant increases in overall cost and significant
delays in the schedule for completion of the acquisition cycle,

The probability of a program being cancelled during each
year of its acquisition cycle is illustrated in Figure 11, which
depicts the growing probability of cancellation for each year in - !
the life of a program. Such programs are often cancelled only !
; after they have been subjected to a series of costly and time-con- ;
‘ suming redirections, and many are subzequently re-initiated at
‘ some later time under a new name.

The B-1 program, as a ‘
typical current example, was continued for a period of approxi- |
mately fifteen years, with a total expenditure on the order of )
$4 billion before it was finally brought to a virtual halt by Execu- |
tive Order in mid-1977. If a requirement for an advanced manned :

penetrating strategic bomber is adopted at some time more than

perhaps two or three years in the future, it is likely that very . ‘
little of the time and money expended on the B-1 will be salvageable '
for applicability to the new program,
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One conclusion that was drawn from this examination of
the effect of external influences on the probability of program
cancellation is that the likclihood of a program ever being com-
pleted decreasces as it passes through more than one "adminis-
tration' which, for lusser systems may be the tenure of the
military SPO, and for major, national systems such as the B-1,
may bu the tenure of a political administration, i, e., of the tap
fedoral elected officials in the Executive Branch, Thus, thereco
is clearly significant potential advantage, in terms of shorten-
ing the acquisition cycle within which a particular mission neod
is to be satisfied, as well as in terms of conserving considerable
national resources which must be expended to satisfy that neeod,
in completing approved programs as quickly as i8 consistent
with the practicalities of the scientific and engincering risks
associated with mecting the need,

2. Congressional Influehces

Another significant external factor is the Congress which,
in recent years particularly, has become a much more diffuse
institution with less identifiable leadership, The quagi-mono-
lithic commiltee leadership structure of the past, which was in
general totally supportive of the perception of national security
held by, for instance, the Defense Science Board, no longer
cxists in the Congress. Nearly half of the Majority members of
Congress, for example, have been clected within the past two
yeors, and they represent a diverslty of views regarding national
prioritics and the threat to our national security,

Thus, there is no''magic formula' for solving the problems
of the DoD in its relations with the Congress. In addition to the
new diversity of viewpoints represented in the membership of the
House and Senate, as illustrated in Figure 12, the identifiable
leadership of the key military committees responsible for mili-

tary programs is no longer pre~eminent in military affairs as
was the case in the past,

Another important influence in the Congress is the expo-
nentially growing Congressional ataif, which has exhibited an
increasing interest in, and capacity for detailed involvement in
the management of military programs. The recent growth in
the lavolvement of staff members in the review of the defense bud-
get is illustrated in Figure 13, A significant portion of the "blame"
for this increasing Congressional "inicro~-management' can
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probably be laid to the fact that the DoD has exhibited a chronic
inability or unwillingness to adequately forecast program, cost,
schedule, and performance information and projections to the
Congress, Because of this repeated lack of accuracy in the data
provided, many members of Congress tend to lose interest in
defense affairs, and othrrs seize upon these inadequacies as an
excuse to attack particular defense programs on a variety of
grounds. For example, analysis of the average unit cost of
tactical aircraft acquisition since pre-World War I times indi-
cates a well-defined trend whereby custs increase by about four
times per decade, Despite this well-docuinented and statistically-
predictable trend, the DoD has continued to underestimate the
total coest of new systems, and also typlcally understates the

cost to complete as programs proceed through development into
procurement. Data from 38 major programs indicates that a

cost corvection factor of 1,8 must be applied to the prediction of
total R&D plus procurement cost at the time development is ini-
tiated. This correction factur gradually decreases as the develop-

ment phase proceeds, hut does not approach unity until the program
is wull into the production phase, typically.

Another aspect of this lack of forecasting accuracy is the
fact that the data indicate a distinct tendency to underestimate
the time-to-go to major milestones in the acquisition cycle,
Analysis shows the relationship between "estimated time-to-go'
and the actual time required to achieve the same milestone is
typically optimistic by a factor of about 1.3, on the average.

Still another reason for the lack of credibility of the DoD
with many members of Congress is the apparent inability (pre-
sumably not intentional) to provide accurate predictions of system
perfurmance and operational reliability. A typical example is
the trend of reliability estimating for the A-7D aircraft depicted
in Figure 14. From an estimate made in 1968 of over three
comhat sorties per day per aircraft, made at the start of the
test and evaluation period before the production go-ahead, the
actunl operational data in 1973 indicate a true reliability of less
than one sorvtie/per day/aircraft was achieved,

3. Comparison with Soviet and U. 8, Commercial Practices

There are also some lessons about how to contend with the
external environment to be learned from both the U.S. commercial
world and the Soviet military acquisition management systems.
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Both the U S, commercial aircraft industry and the Soviet man-
agement system make deployment decisions one time—and then
typically carry them through, Both modify and upygrade their
existing systems quite frequently and with significant cost effec-
tiveness, The 727 program is a typical commercial aircraft
case in point, as is the basic Soviet tank engine history, which
has cvolved from a design concept first introduced in the 19305,
The program managemoent teams in both instances tend to be
extremely stable, without the rapid and periodic complete turn-
over of key management personncl typical of the Dob.  The
Suvict system development time, from the start of initial pro-
totyping to IOC, is typically about sveven years, For U, 8,
commercial aircraft manufacturers, the typical time from pro-
gram go-ahcad (ln which the decision to "deploy" is explicit)
to initial deliveries of production atrceraft to the airline custom-
ers is about four and one-half years, A [inal comparative factor
is that the Soviot defense budget over the past twenty years hus
.not ex)ziblted any oscillatory trends, as has the U, 5, defense
budyget during the same period,

4, External Management Revicw

The Task Force determined that the DSARC, OMB, and
PPBS processes are reasonable with respect to the provision of
oxternal review and control over acquisition program hudgeting
and managernent, As was {llustrated in Figure ¢ above, the
DSARC process has a closce analog in the commuerceial world, But

these systems do have weaknesses that contribute to delays in the
acquisition cycle:

a. Industry makes the production/deployment deci-
sion only once, while in defense systems acquisition the debate
continues at least once during every budget cycle,

b. The DSARC, with halts for testing, produces gaps
in the cycle which have scrious industrial implications,

¢, The DSARC/budget procedurece arc not connected;
thus the decision to procced dves not necessarily mean the funds
are available, For example, DoDD 5000.1 states that DSARC
decisions are not budget commitments, while DoDD 5000.2 states
that if PPBS and program plan provisions are different, the acqui-
sition executive should be informed. This is necessary, but
insufficient to resolve such conflicts when they arise, with the
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result that the program manager is unable to hold to the previ-
vusly-decided-upon plan, alternate paths are made available Lo
the "osers' to renew their attack, the program can be stretehed
out, and the desire to avoid hard privrity choices often results
in acrosy-the-board cuts in many programs,

d, Program guidance can geldom, if ever, be fully
complicd with given the funds which are made available,

. While the objectives of OMB Circular A-109 arce
sound and commendable, it is probably unrealistic to assume that
the Congress will ever give a formal, early commitment to any
program proposed to satisfy an approved misslon need, and hold
to it, with the likely rosult that the program will merely be ex-
poused to an additional fwo years of attack,

f. The current OMB guidelines which are based vn an
assumption that the inflation rate will be 4% annually beyond two
yoars into the futurc are obviously unrealistic and lmpractical;
they aro not even consistent with the other eloments of the Admini-
stration,

5, Diversion of SPO Resources

The job of the SPO is rapidly becoming irnpossible because

of the demands made upon him by the external environment, Some-

thing on the order of 80% of his time must now be spent on "mar-

koeting'' activities rather than on program management, He is glven

inadequate authority to make and implement the decisions and
management actions necessary to fulfill his assignment, and he Is
faced with external influences which create turbulence in his man-
agement of the program rather than with the clearly-defined
responsibility and authority which he nceds to do his job.

6, Environmental Influences

Finally, the implications of current environmental concerns
in the external world-—both governmental and public—can serve as
a very powerful lever for the disruption of major defensc acqui-
sition programs, Recent typical examples are the delay in
construction of the Trident SLBM base, siting and installation of
the Sanguine/Seafarer ULF communications system, and construc-
tion of prototype trench installations for test and evaluation of MX
basing concepts, The requirements for environmental impact
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studies alfect nut only such advanced defense systems acquisitions
as these; (hey also exert a powerful delaying intluence on such
routine Do) activities as the opening and closure of defense instal-
lations anywhere in the country, Thesce environmental issues are
a4 recent external influence which can have a significant effect on
the length of the acquisition cyele,

J. INCREASING REALISM IN COST ESTIMATION

Certain portions uf the material discussed in this section
weredeveloped subsequent to the Task Force deliberations at the
1977 Summmer Study, andarepresented here in response to requests
for such supplementary material voiced during subsequent brief-
ings and reviews of the preliminary findings and conclusions of
the Task Force in QSD,

1, Recent Trends in Program Cost Control

A number of individual studies of program costs have been
e¢valuated, both with regard to FSD costs and total program costs,
Although there are large variations in the relevant data, two con-
clusions seem to emerge, as indicated in Figure 15, First, the
trend in controlling costs seems to be an improving ons, going
from a typical 200% growth exclusive of inflation in the 1960's to
perhaps 50% in recent years, This still leaves considerable room
for improvement, obviously, Sccond, few If any programs ever
seern to have been completed in an underrun condition {(as defined
in SAR terminology). In fact, none was found in this study,

Six principal problems have been identified in connection
with cost control during the full-scale development phase and the
transitions into and out of that phase, These will be discussed
in order of probable importance, together with suggested correc-
tive steps which should be considered,

Problem 1 - No Allowance for Additional Tasks

Development programs, typically lasting about cight years,
are planned with no allowance for funds to undertake any tasks other
than those specifically identifiable (and contractually defined) at the
outset, This ultimately requires a degree ol prescience not often
found in Program Managers or others, It was the perception of the
Task Force that cost overruns in recent years are due relatively
infrequoently to classical "'poor management' hut very frequently
occur as a result of imprecise initial cost estirmating-—both on the
part of the contractor and the government,
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A principal underlying difference in the commercial en-
deavors by defense firms which distingumishes these offorts from
their defense undertakings 1s that the commoercial endeavors ine
variably begin with an allowance in probable cost tor anforeseen,
bhutl statistically ncar-certain, problems to arise,  The doecision
to procecd with a project is made with an understanding that un-
forceeen problems leading to additional costs are poing to be
cacountered, so when they do ovcur the management ha's the
resources and flexibility to work arvound the attendant problems,
In contrast, these same firms, with the same facilitics and man-
agers, historlcally overrun Dol) contracts—which offer nu lati-
tude to accommodate the unexpoected, even though, ironically,
the DoD endeavors generally involve greater techuical risk than
do the commereial ones,

Another factor which may account for the vverrunning of
military developments versus not overrunning commercial de-
velopments involves the cost optimism practiced by companices to
fit prior government budgets and to win cost-competitive procure-
ments,  The government practice of awarding a contract to the
lowest bidder (in most cascy) forces understating of vxpected
custs during competitions,  Historical records show that program
actuals come very close to company "grass roots estimates' but
are over bid prices by substantial percentages,

If changes are introduced to attempt to remedy this gitua-
tion, it can be anticipated that several objections would be ratsed:

) The higher oxpected cost indicated at a program's
vutdet will make it necesgsary to eliminate other pro-
grams from the Scervice's plan and will make it more
difficult to obtain Congressional approval,

Comment: This is certainly true, but litile purpose

is to be served by approving a MENS if the resulting
program will ultimately be cancelled due to an over-
all lack of funds. In fact, the present practice merely
absorbs funds which might otherwise have been spent
meeting other needs,

. Congress will not approve a "slush-fund reserve' and
the dollars thus requested are likely to be loat,
Comment: This also is true if it i indeed a "slush
fund' but if what is requested is rather a level of pro-
gram support based on a more realistic assessment
of cust than has in the past been provided to the
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Congress (judging by historical SAR overrun data),
then it appears there is some likelihood of tie needed
Congressional support being torthcoming,

. The provision of an allowance for statistically prob
able but mitially unidentitiable problemes will Tead 1o
a self-fulfilling prophecy and the higher Tevel ot fund
will inevitably be spent,
Comument: This concern points up the necessity to
hold the additional funds at a level above the develop-
ing organization, to be releaded only when fully
justified; or to be made available for reprogramiing
when appropriate; or to be roturned to the Congroess
when unneeded,

Problem 2 -~ Management Effort to Rejustily the Propram

An intensive examination of the need to initiate a new pro-
gram is an essential ingredient of management undor Hmited
redource conditions, This same scerutiny is gencrally afforded
proposed new commercial programs pursued by industry, bot here
the parallel to DoD programs appeats to end. In commicercial
practice, once the Board of Directors has made 4 commifment to
a new project (a "Milestone 0" decision) it behooves all converned
to adopt a ""help get the job done' mode as rapidly as posslble, In
govornment practice, on the other hand, oppunents {requently con-
tinue to impoede the progress of the program throughout its
existence, This is not to suggest that programs should not be
reexamined when significant new data become availables it is,
however, to say that in the absence of such significant new evi-
dence the obligation of all involved should be to support the
management of the program in exccuting the approved plan, Onv
clement of this support would be to find ways ol providing avsur-
ance that DSARC decisions are not undermined by funding
reductions made as a result of the recurring budget process,

lhe data asgembled by the Task Forcoe provided an inter-
esting insight into the relationships between the length of a
program and the probability that the program may be cancelled
at any point during its typical 8-10 ycar development eyele,  Fig-
ure 11 summarized the data on a large sample of programs (114)
and illustrates the relatively high probabllity that a given under-
taking will be cancelled before producing a combat-usaful product,
particularly if the FSD phase extends beyond about five years in
length, The dip in the annual probability of cancellation which
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occurs at about three and one-half years af*er start of I'SD re-
flects the initial obtaining of test data, which usually suggest

that "we may really have something useful here.'" As the test/
development effort continues on past about five years, problems
of a technical, schedule, and financial nature tend to crop up,
leading tn growing disenchantment with the project and in increas-
ing probability that it will be cancelled prior to completion of
FSD.

Problem 3 - Source Selection Practices

The : Hurce selcction process too often rewards optimism
on the part oi contractors rather than realism, thereby increasing
the likelihood :f schedule slips and cost overruns, As indicated
in Figure 16, for any given development program there is a fairly
broad range of possible cost outcomes, each with an attendant
probability of being achieved. The actual cost proposal submitted
by a contractor in any given case can vary widely depending upon
the confidence level that the contractor deems appropriate to
assign to the undertaking., At present, it appears to be a wide-
spread perception in industry that the government is awarding
cost-reimbursable contrgcts to bidders who select a very low level
of confidence in making their quotes, This practice, while saving
fee, further increases the likelihood of substantial overruns and
provides a questionable discriminator in selecting among contrac-
tors for work to be funded under cost-type contracts,

The Task Force has identified the following as possible
ways in which the source selection process might be strengthened:

° Make the contracting function responsible to the pro-
gram manager in a line fashion

. Base cost-type contract awards on the government's
assessment of probable cost rather than on the con-
tractor's claims—and considerably strengthen the
government's in-house capability to distinguish
between the two

. Include "'past performance' as a more important fac-

tor in the managem~«nt assessment of a contractor's
proposal

. Maintain competition among multiple sources as far
a8 economically feasible into the exploratory and
demonstration phase of major programs
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e Eliminate all-up cost as selection criterion in cost-
type competitions (including Best and Final auctions),

Problem 4 - Rigorous Transition from FSD to Production

It is observed that a rigorous heel-to-toe phasing of the
transition from FSD to production has generally led to disruptive
gaps in manpower utilization in past major programs, The policy
of obtaining convincing test data before entering high-rate produc-
tion is strongly endorsed, but such policy should not mandate that

no production can commence before all testing has been completed
in its entirety.

The "ask Force believes that a policy of intensive testing
should contirue to be followed, but also suggests that the initia-
tion of production (initial low-rate or final high-rate) should be
keyed to the actual state of knowledge available at any given point
in the test effort, rather than to an arbitrary criterion such as
"three months after availability of data for the final test point."

Problem 5 - Testing is Costly—and Ineffective

As currently practiced, testing is expensive and highly time
consuming, yet operationally unreliable items are still passed with
a fairly high frequency. The solution to operational unreliability
——probably the greatest ""performance' shortcoming of systems
deployed in recent years=—-requires more conservative design
practice as well as more exhaustive reliability testing, However,
at the present time, testing is already one of the major time con-
sumers in the development process. This is particularly true of
multi-phased programs structured in such a way that separate
and duplicative periods of testing are called for following the de-
velopment phase, and following the low-rate produciion phase;

each as a precursor to entering the subsequent phase of the pro-
gram.,

The achievement of satisfactory test results should be recog-
nized as being a pivotal factor in validating the initial decision to
move into production upon completion of F'SD—but once satisfactory
results have been achieved, repetitive test cycles should not be
imposed as a condition for moving into production rate buildups.

In particular, the acceptability of test results should be viewed as
a pivotal condition for moving through the DSARC III milestone
but subsequent test activity (e.g., OT II) should be considc (! o
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be primarily in the nature of confirmatory tests rather than a
vchicle for reopening already-scttled questions of design adequacy,
system or mission need, and other such basic issues relating to
the program. To implement this conzept, the following measures
are suprested for consideration:

° Place greater emphasis on component tests and on
asauring component and system reliability

. Conduct full-system test programs at a more inten-
sive pace, making greater use of overtime and
automated data collection and analysis

o After a brief period of contractor checkout testing
(which is an integral and important part of the design
process), conduct a single set of development tests
—with multiple planners and users of the data if
appropriate, Do not repeat the collection of individ-
ual test points solely because a new user of thedata
is involved,

Problem 6 - Lack of Reprogramming Flexibility

The DoD generally possesses inadequate budgetary flexi-
bility to manage dynamic endeavors such as major system
developments with sufficient effectiveness, The adoption of a
risk-recognizing cost estimating approach would assist in pro-
viding much-needed latitude to manage. Further appropriate
latitude could be obtained from external means by obtaining an
increase in the Congressionally imposed reprogramming thresh-
holds, At the present time the development program manager
must comrnit to execute a task for a relatively precise amount
of funds some two or three years before the task itsell is to be
undertaken, Because of the established budget cycle, the critical
tasks (from a fund availability standpoint) tend to be the ones which
take place at the end of the fiscal year. This is a result of the lead
times involved in converting the program manager's fund request
into the annual appropriation of funds by the Congress,

Thus, with only $2 million of reprogramming authority
available to DoD, and even that precluded for the 30-40% of the
programs designated as Congressional Special Interest, adequate
capability to work around problems of either a technical or a
fiscal-year timing nature is not available to the DoD FProgram
Manager. One consequence of this is the frequent need to break
contracts and renegotiate new conditions, often to the detriment
of the program, the government, and the national interest.
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The present reprogramming threshold of $2 million was
established by the Conpgress in 1962, and would, in constant pur-
chasing power, probably represent $4-5 million today., Repro-
gramming authority at this higher level does not appear to the
Task Force unwarranted or excessive, Even though the Congress
may disapprove of a DoD request for a higher threshold, the Task
Force considers it necessary to highlight this factor as a signi-

ficant limitation on sound program coat control and overall
defense program management,

Further, additional budgetary flexibility is needed to per-
mit the immediate followup of a Milestone 0 program start decision
with studies necessary to support the needed Concept Formula-
tion {(CF). When a MENS is approved, action in the form of
resolving the issues and defining a program within a year (or two)
is obviously nrcessary. However, a major program decision is
usually accompanied by a budget change which is not effective for
at least a year and could not result in completed studies for at
least two years (they wouldn't even start for at least one year),
Such additional budgetary flexibility could be accomplished either
through reprogramming (if sufficient authority is available) or
through the continuous existence of a CF line item in the budget
with reprogramming authority, There could be a two-year limita-
tion for funding any particular program out of the CF line item
{which should give enough time to get the program in the regular
budget), If necessary, Congress could be notified when a new pro-
gram is placed in the CF line itern, and thus the A-109 concept of

getting Congress into the act 8t the beginning would be further
satisfied,

2, Impacts of Inflation

During the past i{ive to seven years there has been a signi-
ficant turbulence in program cost control and resultant schedule
changes due to inflation, This is believed to have been an impor-
tant contribution to pre-conceived cost growth and program
stretchouts triggered by the long lead times involved in the govern-
ment budgetary processes, The GAO has stated that there is no
government agency that has a good handle on the impact of infla-
tion, with which the Task Force wholeheartedly agrees, It is
believed that a forcing function for better stability in defense system
acquisition programs would be operative if our programs were
measured and managed by constant year dollars or base year dol-
lars (as is done by aeveral European countries). Many of these

-76-

. —— -

e



L

countries develop a defense program budget for a particular
weaponh system in base year dollars with adjustments made for
inflation by their treasury department. The Dol might take a
leaf from that and do the same since working in then-year dollars
and the constant cost growth that derives therefrom continually
forces tl.e question of affordability as cost growth continues,

3, The TRACE Approach to Increasginy Realism in Cos?;
Estimation

TRACE (Total Risk Assessing Cost Estimation) is an Army
estimating technique which has been used with considerable suc-
cess to determine on a probabilistic basis the additional costs
which must be expected to be incurred in a particular program in
order to solve unexpected problems. The particular approach to
determining the exact values to be used in obtaining a TRACE
estimate can be derived from a variety of methods, but the key
point is that the final estimate results in about a 50:50 likelihood
(on a dollar basis) of either an overrun or underrun., When applied
to a group of programs, the probability of the total cost for the
Eroup ending up as estimated is greatly enhanced (even though over-
runs and undervuns may still occur in individual programs within
the group).

Perhaps the most damaging long-term factor in under-
mining public and Congressional cunfidence in the management
abilities of the DoD ironically concerns only about 20% of the DoD's
activities, This factor is the cost growth observed over a number
of years in R&D and procurement of major systems.

Engineering development expenses can be viewed in two
categories:

e Expenses that can be foreseen and planned for

e Expenses that arise in overcoming unexpected problems,

Only good management can resolve the first category, but
the last category represents a not insignificant portion of the costa
incurred in RDT&E activities which, by definition, involve per-
forming something that has never been done before (sometimes
operating near the edge of the state-of-the-art). The problem is
exacerbated by the fact that competitive pressures drive contrac-
tors to almost unbounded optimism in submitting cost estimates
for cost-reimbursable contracts, and there is not a functioning
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check and balance within the responsible Services in that they, too,
arc anxious to see new programs approved, In fact, the entire

sy stem borders on instability in that even the government's
contract negotiators are to a considerable degree motivated to

try and drive down the costs shown in contractors!' propusals

and in the contracts which are negotiated with the winners. As

a result, the challenge faced is not one of improving cost esti-
mates by a few percent-—the problem is to overcome gross
underestimates which have been commonplace for several decades,

The degree to which this problem pervades major RDT&E
programs is suggested by the fact that it is virtually impossible to
name a program that haes been performed in its entirety within the
budget originally allocated for its accomplishment,

But even withthese above-mentioned pressures, it is
doubtful that '"conventional" cost estimates can ever produce
accurate results, ''Conventional'' cost estimates are defined
herein as those based on listing all tasks known to be required and
then assessing the cost of each of those tasks, As noted earlier,
there is probably no manager alive who is able to project all the
problems which should be expected during the typical eight years
of the average major system program's lifetime.

The naed thus clearly exists to make provision for the unfore-
seen—but statistically highly predictable—difficulties which invari-
ably arise in major developmental projects, The costs associated
with solving unforeseen problems arein fact statistically deter-
minable in the aggregate, The fact that various studies show that
the average program growth (from all causcsa) just a decade ago
was about 100%, and that, as has been noted, virtually no programs
were completed with an underrun, suggests the extent of the need
for improved cost estimation {(as well, perhaps, as better execu-
tion), The Army TRACE technique appears to be worthy of serious
consideration as an approach with considerable potential for
alleviating a substantial part of this problem,

Whether the technique is called TRACE or Management

Reserve or Reserve for Engineering Changes, the important point
to bear in mind is that this is not ""Lontingency'' money that is

simply budyeted ''in case something happens.' It is a necessary
management resource that should be provided because it is well
known, and experience amply demonstrates, that something will

happen and it must be fixed quickly if the program is to remain on
schedule and within the ""planned for' costs,
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The size of such a reserve for any particular program is a
matter that should be decided primarily on historically derived
"rules of thumb' flavored with informed experience and good
judgrient, Rather than base such a reserve determination on
analytic methods that defend a dollar amount that purports to
reduce program risk by some derived number of percentage
points, recent expericnce suggests that the reserve is more
realistic ii based on studies of completed programs which calcu-
late the expenses that would have been incurred if the unexpected
problems that arose had been fixed immediately,

If such a reserve is applied, experience suggests that most
of it should be held at a staff level above the Program Manager
a8 o budgetary line item to be allocated for "Engineering Changes"
upon adequate justification by the Program Manager, Since such a
justification process will require some period of time—perhaps as
much as severa) months if adequately strict management control i
to be maintained—it is extremely useful to allocate perhaps one
or two percent of the reserve to the Program Manager directly,
for his usc as quickly as he determines there is a problem and can
declide what needs to be done to keep the program moving toward
its goals. This smaller reserve will frequently tide the Program
Manager over until additional funds are released to him from
higher management,

The budgeting of a reserve above the planned expense of the
program assists in keeping the program on schedule as it allows
the Program Manager to react quickly to problems with additional
development effort or design work-arounds. This quick response
capability 18 possible only if funds are available, at a level (or
levels) which allow rapid justification and approval, which cannot
be realized unless the money has been budgeted to the program
previously,

A reserve is also desirable since the integrity of the entire
weapon system acquisition structure rests on the "attitude' of
DoD's Program Managers. It is absurd to think that we can main-
tain a workable acquisition system while we routinely ask Program
Managers to do what we, and they, know in advance cannot he done,
That is in fact what we ask them to do when we do not budget any
kind of a reserve for the program,

As has been mentioned previously, DoD cannot expect to
deal with changing priorities and program tradeoffs unless the
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out-year plans reflect realistic program costs, Also, DoD's
credibility with the Congress can only be reestablished by

demonstrating a capability and a will to cstimate program costs
accurately,

Concern is expressed by some that reserves held at lower
managemert levels will be unwisely or frivolously spent, while
others are concerned that if Program Managers know there is a
reserve available, they will become too relaxed about holding
down costs and getting the most for their money. The only rea-
sonable response to auch concerns would appear to be that if
Program Managers and the lower level commanders are not
competent and conscientious, then our acquisition process will
never be improved. Therefore, we tnust agssume that they are
capable and put our confidence in them to be able to manage a
budgetary reserve in a responsible manner. By doing so, a
manage:inent environment will also be created which fosters

edaprit de corps, and will make it more likely that these managers
will be conscientious, i

It appears more probable that it is at the higher levels of
the Military Departments and in OSD that there ought to be con-
cern about the breakdown of the discipline needed to sustain such
a policy, -which is, in essence, simply one of honest, conserva-
tive planning and budgeting, For it is at these higher levels that
political pressures converge and push toward aqueezing as many
programs as possible into a limited defense budget, These are
the levels that put pressures on the Program Managers and the
defense contractors to do the same with less money, and to com-
mit to more than they know they will be able to deliver. These

are the levels that must be rigorously policed and disciplined if
such a policy is to work,

In summary, it is the conclusion of the Task Force that:

. Independent cost estirnates should bs made by DoD
of every industry proposal to be sure that all of the

costs for all of the things which can be planned on
are not underestimated

e Some amount, typically on the order of 5-10%,
should be added to these identifiable costs and
placed in a line item allocated for '"Engineering
Changes'' (or something similar, A historical study,
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using a technique such as that employed for the Army
TRACE system for example, should be done to deter.
mine just what this percentage should really be

e A amall portion of this reserve (typically on the order
of about 1% of the total reserve) should be assigned
to the Program Manager for use at his discretion
without prior approval

] The remainder of the reserve should be held at the
Command or Service level for release only upon
proper justification by the Program Manager

e The managers and staff at the OSD and Service levels
should be rigorously policed to insure that they
insist on the submission (and advocacy up through the
chain of command) of realistic cost and schedule (and
performance) estimates by lower level commands and
Program Managers,

Unless and until adequate recognition is given by DoD to
the need to budget for future expenses associated with the require-
ment to overcome unforeseen problems in its weapons acquisition
programs, cost overruns will continue to be a way of life, The
integrity of the materiel acquisition system will continue to be
undermined if the Congress and DoD Program Managers are
routinely asked to do that which all know in advance cannot, on
the basis of historical precedent, be done.
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IV. RECOMMENDED ACQUISITION POLICY INITIATIVES
A, REDUCE THE NUMBER OF PROGRAMS

The number of major weapon system development programs
should be reduced so that those which are continued are the cones
which the DoD intends to—and can afford to—put into production
and deploy. An important aspect of this is to include in initial
program cost estimates adequate margins for the undefined (but
statistically likely to occur) dontingencies which are to be ex-
pected in nearly every complex, advanced, technical development
program, Most imporfant, a worth and priority must be assighed
to the Mission Need when the MENS i8 approved at Milestone 0,
Comprehensive analyses of feasible and effoctive ways to provide
for program contingencies and managenient reserves were pre-
sented in the (1974) Materiel Acquisition Review Committee reports
issued by the Army (AMARC) and Navy (NMARC). These studies
addressed the issue of cost realism and accurate cost estimating
at great length, and concluded that the DoD does in fact possess an
effective capability within the Service Comptroller organizations,
Cost Analysis Improvement Group, etc, If the full resources of
the DoD's cost estimating and cost analysis organizations were
used so as to insure realistic program cost estimates, progress
could be made toward limiting the number of programs approved
at any time to those for which sufficient funds are budgeted and
ran be expected to be made available to (1) complete the FSD as
planned, and (2) produce and deploy the system on the most cost-
effective time scale. Major surgery will be necessary if these
objectives are to be achieved at any reasonable time in the future,
but unless a start is made now, the present ''"bow-wave' of pro-
grams completing FSD and waiting for the allocation of sufficient
funds to produce and procure the end item which has been developed
will simply continue to get worse and worse. This bow wave not
only causes an increase in the length of the acquisition cycle for
the systems affected, but also results in increased acquisition
costs due to the added inflation and the costs of constant reprogram-
ming, It also results in the delivery to the using forces of
equipment which is either obsolescent by the time it is deployed
or which has a relatively brief lifetime before it becomes inade-
quate to meet the threat,

It is a fact that the current 6,2 programs include many

systems concept studies in addition to true exploratory develop-
ment efforts, These 6.2 programs should be critically reviewed

uf3e=

e A bt itk 1 - = 44 s A8 s s L ESas L8s ke bme beseieas  + e s e sacsimstes whe sem




to determine which should have a MENS developed and which
should be terminated due to lack of a definable Mission Need,
Such systems concept study activity should only be undertaken
upon approval of the MENS and should be focused on a validated
need, thercby establishing priorities and freeing those 6, 2 funds
currently used for such studies for allocation to true techinology
base efforts,

The Task Force found that in recent ycars a bow-wave of
approximately 1/3 of the budget apparently exists at all times,
While a certaln amount may be desirable, since it offers a
choice of options to be pursued in any given fiscal year, most
of the bow wave 18 undesirable, because it leads to destructive
competition, Service rivalry for the available funds, and encour-
ages the prolonged continuvation of obsolescent programs on the
basis that "we've already got so much invesfed that we can't
afford to cancel the production even though it will have to be de-
layed until the out years," The magnitude of the bow-wave problom
is typically hidden at least partially by optimiatic cost and time
estimates from both the procuring crganization and the contractors
involved, still it is obvious that it not only exists, but that it has
been getting worse in recent years, There is some indication that
the bow wave has been tolerated because of a philosophy that the
larger it is, the more likely Congress will be to supplement the
DoD budget, but what actually tends to happen is that the Congress
is unimpredsed by the bow-wave threat, and if DoD fdils to make
the cuts nccessary to bring the expenditures into line with the

available funds, the Congress will do 50, When the Congress makes
program cuts, reprogramming must occur, usually resulting in

program stretchouts and schedule slippages, and always additional
costs,

The alternative, which is recommended strongly by the
Task Forcn, is for DoD to alter its poliecy so that it funds fully
unly that number of the most critically-needed programs so that
the resources required will be within the Congressional budget limi-
tations, Thcese programs should be viewed as the "affordable'! and
"'sacred' ones; the less important or less urgently required pro-
grams, no matter how desirable they may appear to their advocates,
should be identified as being of less than first priority, and incre-
mental funding should be requested of the Congress., If budgetary
supplements are provided, then the programs may be pursued,

but if they are denied, the programs not funded should be can-
colled.
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This is a painful change in policy, but the alternative has
proved painful also, Perhaps, relations between the DoD (and
its elements) with the Congress {and its elements) would become
less painful, as well,

B, DEMAND AND APPROVE A FLEXIBLE AFPPROACH

The Task Force concluded that there is nothing basically
wrong with the present DoD (5000, 1/5000,2) approach to system
acquisition, when viewed in the context of an environment in
which lead-time is not considered a serious problem by our
national security leaders in termas of perceived or potential
threats, That is, the present approach is considered to be
generally satisfactory, broadly speaking, for fielding replacement
capability with an acceptable operational life, exploiting new tech-
nical opportunities in a timely enough way, and satisfying new
military concepts in a reasonable time frame. Also, the present
approach to system acquisition appears able to readily accommao-
date——on an exception basis—urgent needs (provided too many do
not arise at any one time). Thus, the recommendations presented
here are offered as non-revolutionary initiatives to improve the
current process and preclude misimplementation of A-109, Hope=
fully, they will thereby either help to reduce or stabilize the dollar
and lead-time cost of gaining increments of new military capa-
bility, or provide us with more capability for the dollars and time
being expended. The latter may well be the only thing we can
achieve as a practical matter, given the fact that acquisition lead-
time is paced principally by the availability of procurement funds,

Non-revolutionary improvements of this type involve man-
agement goals such as;

e Increasing motivation te improve the efficiency and
timeliness of the process (in government as well as
in industry) by overt rewards for good perforrmance

e Improving communications among the many partici-
pants in a normal acquisition effort

® Clarifying the roles and responsibilities of these
participants, particularly during the early and transi-
tion periods in the cycle

e Increasing management flexibility at all levels and
stages of the process—especially during the "front"
and "back'' ends of the acqulaition cycle where
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lead-time is definitely increasing in contrast Lo the
relatively stable development phase,

While the specific recommendations which follow are believed to
contribute to a degree to all four of these management goals,
they are focused primarily on the last one—increasing manage-
ment flexibility——hecause such flexibility is belicved to be the
over-riding need of the moment,

1. OMB Circular A-109

The Task Force recommends that DoD view A-109 as
buing essentially a philosophy of major system acquisition which
encourages a continuous active competition of results which is
carried on for as long as is useful (i,e,, as long as the benefity
of competition continue to be realized) and affordable (i.a,, the
costs of the competition are not out of line with the scope and ex-
pected military benefits of the program). A-109 should not be
viewed as a rigid, step-by-step procedural directive, or as a
single acquisition strategy which must be mandatorily applied in
each and every case. An educational effort (and audit of results)
throughout Do) will be necessary in order to aseure that this
flexible approach is not aborted in practice,

A suggested direction in which a revigion of OMB Circular
A-109 might go to enhance accomplishment of this cbjective is
presented in Appendix A to this report,

In applying the A-109 concept, special attention must be
given tothe Mission Elemont Need Statement and its reconcilic-
tlon with existing and planned capabilities, priorities, and
resources, Ag a particular example, OSD must take steps to
assure that the Military Departments understand that tho type of
effort traditionally described as '"Requirements Analysis' muat
be reoriented as necessary to provide a '""Mission Analysis"
function within each Service, This function, which need not con-
tinue into selection from among promising altornatives as in the
past, will provide the Service with a capability to develop the
MENS for submittal to OSD with currently available resources,

2. DoD Directive 5000. 1

Given A-109 as a philosophical underpinning to the acqui-
sition process, DoD should climinate all directed models of this

. R -y o ——— -
U e w——— ¢ g T e e e E S v




BN e e vy e

process (beyond the basic decision peints and acquisition phases)
—whether general or for application to a particular class of mate-
rial. Instead, a requirement for program proponents to overtly
devise, for review at the beginning of each program, a strategy
for system acquisition which is tailored to that particular pro-
gram ghould be directed, This strategy should be regularly
revised as the program proceeds and the validity of the strategy
is tested, DoD should assist program managers to devise such
flexible strategies by developing a data bank of possible strate-
gies, sample criteria for applying them, both by functional type
of systems (e.g., c3 or ASW systems), and by program char-
acteristics (e,g., relative importance of lead-time and degree

of acceptable risk)., DoD should also maintain a history of the
results of having applied the different possible strategies in var-
ious cases, The program acquisition strategy should be as
important as other acquisition documentation.

The principal purpose of such a dynamic strategy concept
would be to assure that program goals, and the manner in which
these goals are to be achieved, are stated in an explicit and yet
flexible enough way so that all participants in a program—the
various levels in the DoD as well as the contractors—can know
exactly what they are as they evolve over time,

A suggested approach to revising DoD Directive 5000, 1 to
permit such tailored acquisition strategies and a more flexible
approach to the entire system acquisition process is presented in
Appendix B to this report.

3. Return to First Principles

In important technical management areas, DoD can and
should give its program managers more flexibility in tailoring
acquisition strategies by encouraging them to go back and review
the full intent and breadth of what have come to be simplistic one-
word designators for basic principals.

Two outstanding examples of such designators which cur-
rently are inhibiting flexibility are ""concurrency' and ""prototype, "
The former is presently viewed as a '"bad'' thing and the latter a
"good'" thing. Both evaluations are incorrect. Concurrency is
simply the planned and systematic overlapping of certain activities
relating to development, test, and/or production, The degree of
such overlap should be the issue, not the mere fact that it exists,
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In actual practice, there must always be some degree of concur-
rency; the desirable goal is to maximize the overlap without
incurring unacceptable cost or schedule penalties as a conse-
quence, The ""goodness'' or ''badness'' of concurrency, there-
fore, should be viewed as a function of the approupriateness of
the degree to which 1t is carried out in the case of a particular
system acquisition,

The question which should be asked in tailoring a specific
acquisition strategy is the extent to which concurrency will bene~
fit that particular program in relation to the added cost of gaining
the schedule reduction which can be realized, This, in turn, is
a function of the relative importance of lead time to the program
in comparison to cost, If the program is extremely urgent, it
may well be worth spending extra money and manpower in order
to save lead time, i.e., we can '"buy! time when it is necessary.
Conversely, if achievement of a given military capability at the
least cost is the program goal, then the acquisition strategy for
that program may be to ''sell' time, i.e., trade time for dollars.
The point is that the amount of concurrency which is desirable
is a function of the needs of a particular program, and should not
be dictated by an inflexible golicy. DoD should determine the
degree of concurrency to be included in a particular program at
DSARC II (the key decision point for commitment to FSD and to
initial production, per 5000,1). By varying the initial production
quantity, the degree of concurrency is thereby tailored to the
particular program objectives,

A similar situation exists in the case of prototyping. Pro-
viding a prototype of a military capability is not the goal., The
goal is to carry exploratory and advanced development to the
point, and only to that point, necessary to validate a concept and
assess its risks sufficiently to permit the appropriate decision
makers to determine if the program is ready for full-scale develop-
ments. While such validation may be facilitated by, or in some
cases may require, the use of a complete system prototype demon-
stration, it may also require only a snmiall-scale demonstration of
only a critical subsystem or sub-element of the total system.
Again, it is a matter of degree, not of decree,

4, Asgsure that a [New System is Required

As part of the new Milestone 0 (MENS) decision effort
called for by A-109 (or its equivalent at lower system levels),
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the DoD should take steps to assure that the need being approved
requires a new system. All new program proposals should be
required tu include an evaluation of the alternative nethods of
satisfymg the need through ungrade or product imiprovement of
an existing system. Acquisition data indicate that new gencration
systems are characterized by an average cost growth rate of
aboul 4.5 times per decade, compared to the cogt of the initial
system, while improvements to existing systems exhibit an
average cost growth rate of about two times that of the initial
system per decade,

There is often considerable opportunity to shorten the
acquisition time in the casc of product improvements also, com-
pared to the time required for an entirely new system acquisition,
A product improvement of a system already in the inventory or
in production should always be considered as the first alternative
to meeting a new mission need,

5, DBase Competitive Seulections on Achleverrient

DoD should avoid the possible lead time losses of the
multiple competitions suggested by A-109 by not makinyg the
selectivns for continuing contractor roles in a program snlely
on the basis of elther prototype demoustrations, paper promises,
or on the resulty of efforts for fixed periods which are evaluated
after that period. Rather, DoD should consider, as an option,
making its contractor evaluations a8 much as possible while the
work is proceeding, and should base them almiost entirely on the
contractor's record of accomplishment, The running evaluations
of alternative solutions should focus on the guals of: (a) eliminat~
ing efforts which are going nowhere, (b) identifying, in the case
of similar approaches, those instances in which the results being
achieved by one competitor are clearly superior to those of others,
and (c) identifying those alternative approaches which are suf-
ficiently promising as to warrant continued funding. The latter
also should be cut off promptly when it becomes evident that the
promise will not or cannot be fulfilled. To evaluate contractors
in this way, the government must, of course, be sure that it is
a technically competent buyer in the particular case. Otherwise,
it will not be able to handle the burden-of-proof involved in this
""sudden death' approach to source selection, If a trial of this
method proves useful, then the experiment could be expanded,

-89




e e e g I

6. Encourage Informal Competition

As an essential prerequisite to its program flexibility,

DoD should recognize that a major contributor to the efficiency
of the continuous, but formal, competition of results called for
by A-109 can be the work done by potential competitors on their
own initiative well before the formal competition starts, This
so-called "industry competition' is encouraged and enhanced by
the relative flexibility of the expenditure of IR&D funds, by the
early dissemination of DoD planning and requirements data, and
by the allowance of profit margins on contract work that permits
industry investment in R&D facilities,

7. Contract for Complete Development Programs

To prevent the lead-time funding gaps that can appear during
a development effort as a result of the lead-time involved in making
the major decisions at the milestones called for by A-109 and the
DSARC process, development programs should be authorized and
funds appropriated on a total program basis, with incremental
contract authorizations to each industry competitor, Such an
approach will additionally encourage advanced program planning
which is focused to a greater extent on program efficiency, since
an environment of continuity will be created.

Such an approach by OSD to contracting with industry would
simply be a complement to its ''contract' with a particular compo-
nent of DoD which is responsible for management of the program,
under the DCP "threshold' concept.

Such contracts could still be funded on an installment or
phased basis, in which actual fund releases and ''go-aheads' for
succeeding phases (preferably in the form of ratification rather
than rejustification and re-examination of the entire program) are
conditioned on the results of prior phase performance,

To accomplish this objective, DoD must take steps to
achieve a closer meshing of the budget and program cycles. The
misgsion budgeting system must be linked to the program decision
milestone points, such as by establishing the development budget
requirements at the time the Milestone 0 decision is made,
inserting the development/production budget requirements at
DSARC II, etc. Similarly, DSARC I should be vieved as a pro-
gram check point where future program budget requirements are
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identified for insertion into the budget cycle at the appropriate lead
times, and not as a milestone where the basic need for the program
must be reevaluated and rejustified.

8., Deploy What is Developed

The total program approach to development contracting pro=-
posed above could be extended to the initial phase of the production
effort as well, if the decision is made that the system will be de-
ployed at the same time that the full scale development is initiated.
The Task Force recommends that DoD accept the concept that the
Milestone Il decision to enter full scale development (or to con-
struct the lead ship in a class of Navy vessels) is also a reaffirma-
tion of the Milestone 0 intention to proceed through the production
and deployment phases of the cycle (assuming the system works as
expected), As recommended earlier, the approval of the MENS at
Milestone 0 should be made only for those systems which are
affordable. If this is the case, the funding available for the
""selected' programs should be adedquate to support confident, full,
and optimally scheduled development and production, and timely
deployment of the operational system,

Programs for which sufficient funds cannot be budgeted
should either be retained in pre-FSD R&D, or cancelled, This
recommendation is not intended to limit or restrict a wide range
of exploratory technology base efforts; in fact, the Task Force
recommends that such defense R&D be on an even broader base
than at present, But since we obviously cannot afford to produce
and deploy everything we now have in FSD, and probably never will
be able to, the exploration of alternative solutions to an approved
Mission Need as called for by A-109 should be made more exp'icit
and much more disciplined than it is at the present time.

9. Choose the Contract Type Carefully

It is of major importance in defense contracting to dis-
tinguish between the kinds of incentives which are oftered by cost~
type and fixed-price-type contracts. In the case of early,
exploratory development effort, a good deal of iteration is
required between buyer and seller, Such iteration is encouraged
by the informal atmusphere of the cost-type contract, rather
than by the arms-length relationship which does and should pre-
vail in a fixed-price-type contract. Also, considerable
development effort involves the seller acting as an "agent'' or
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fellow-advocate of the buyer, rather than an independent and
objective supplier of an end product, In such a case, a cost-
type contract prrmits a legal relationship where the iteration

can be continued until the buyer haus Leen able to settle adequately
on what he wants in relation te what he can have, [or what price
in cost, and at what price in lead time,  Finally, the cost-type
relationship is necessary during development in order to assure
an attitude of shared direct responsibility for results on the part
of the buyer, instead of the relatively hands-off or cven adversary
attitude he must be constrained to until the results have boen
delivered, as is the case under a fixed-price type effort,

10, Adjust Reprogramming Thresholds

As one means of galning somec of the management flexi-
bility needed to acquire systems on a more efficient basis, DoD
should attempt to negotiate higher reprogramming thresholds

 with the Congress, As a minimum, the statutory thresholda
should be adjusterd to reflect the inflation which has taken place
since they were last enacted many years ago, In fact, the level
almed at in such negotiations should preferably reflect today's
inter-program needs, not simply an adjustment for the past and
anticipated change in the value of the dollar, Esxamples of such
inter-program nceds are:

. Getting staried on the technology and system experi-
ments needed for some promising new system
concept that DoD has already decided must be pro-
ponted in the next budget request

® juying good ideas from the losers of competitions

e Technically exploring the ramifications of new
military coucepts

. Providing extra financial support to programs
achleving better than planned, or unexpectedly
desirable resulls,

Such negotiations with the Congress will not be easy., The
budget cycle is so long that large queues of desired changes to
any given budget always build up, This causes a flood of program-
ming actions to be recommended once the defense budget has been
approved by the Congress. Unfortunately, Congress appears to
believe that there are too many of these reprogramming actions,
and that many of them thwart their intent and their understandings
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in approving the budget (e, g., the shift of funds to lower priority
programs). In other words, Congress fecls that the budget sys-
tem is being abused by DoD, Negotiating new and higher
thresholds will thus require a restoration of DoD's credibility
with the Congress,

Also, in reviewing the impact of A-109 on reprogramming
actions, it seems clear that when a program de .~ion is made
by approving a MENS, it will be desirable to have confidence
that some action in the form of resolving the issues and defining
the program will take place within a year (or two). Yet, a pro-
gram decision is usually accompanied by a budget change which
is not effective for at least a year and could not result in com-
pleted studies for at least two years (since they could not even
start for at least one year), Budgetary flexibility in the form of
additional reprogramming authority should be authorized by the
Congress to permit DoD to immediately follow a program start
decision with the studies necessary to support the needed concept
formulation efforts,

11. Use the DSARC to Assess Program Progress
1

The more flexible acquisition approach, as well as acqui-
gition cycle time and cost, could be effectively monitored by DoD
{f the DSARC meetings were devoted more specifically to review
of the proposed acquibition strategy, program plan, and schedule
for the system under consideration, The DSARC reviews should
assure that the program is proceeding in such a way as to be com-
pleted in the minimum time while satisfying only those military
requirements which were approved in the MENS,

12. Provide for Management Reserves

DoD should make every effort to reach some agreement
with the Congress whereby it would have the capability to save
lead time and/or dollars in the achlevement of a given overall
level of military capability through the availability of certain funds
clearly ear-marked as management reserves, Such reserves
should be openly provided for, even within given overall levels
of the approved DoD budgets, by the elimination of less-needed
programs if necesgary, Such funds should be allocated for control
and disbursement to 2 management level not more than two levels
above the program manager, In particular, management reserves
should be provided for:
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) OSD or DoD component headquarters levels, where
budget allocations or post-Congressional hearings
apportionments are made:

To prevent forcing managers to either budget

or apportion on the unlikely basis of all programs
being successful on the first test, or conversely,
to budget or apportion too high on all programs
because of the likely negative results in some;

To allow unanticipated savings in some program

predictions to offset unexpected losses in others;
and

To permit program imanagers to make laast

minute funding adjustments resulting from appor-
tionment decisions,

° System command levels:

To permit such commands to meet their ''con-
tracts' with higher levels and the Congress on
the basis of true estimates of program costs, and
thus help prevent overruns,

For small scale, but full developments of needed
fixes and promising incremental improvements to
existing capabilities, or to resolve specific field
problems—under acquisition procedures that
recognize that only a couple of years may be
required for the effort, Such small-scale efforts
now require as much justification, and as much
docision time, as major systems acquisitions,
and are thus discouraged from being pursued in
place of major '"new system' efforts,

The managerent regserves that would be earmarked for
such purposes are not '"slush funds' but can and should be pre-
justified on a statistical basis (dollar amount probable but specific
use undetermined as yet) and/or on a case-by-case basis (the use
forecaslable with some certainty, but the dollar coust not fully
determinable) for things that are very likely to happen in any pro-
gram, The old concept that such reserves will automatically be
used up by programs in a “'self-fulfilling prophecy' has not proved

true in the rare usage by the military nor by the prevalent usage
in commetcial programs,

«94n



C. IMPROVE AND SHCR'TLN THE FRONT END OF THE CYCLE

The Task Force recommends that the formal steps
involved in the definition and approval of an acquisition program
be reduced wherever appropriate to the needs of the individual
program, either by complete elimination of certain steps or by
their combination with other milestones. IPasgt policy changes
have tended to add, but not remove or replace, such decision
points, resulting in undue lengthening of the program initiation
and definition phase of the cycle.

In defining the program, critical consideration should be
given to the possibility and desirability of completely eliminat-
ing certain parts of the "standard" acquisition cycle, such as by ‘
waiving the requirement to carry -out a complete advanced devel- ‘
opment effort~—or even a full scale development phase—where a
successful prototype demonstration has already taken place,
Also, steps should be taken to increase the involvemuent of the
potential user of the system during the initial phase of the pro- ‘
gram (as well as throughout the acquisition cycle). Greater
interaction is necessary between the operational experience of '
the user community and the technical research and development
resources of the supporting technology base,

The advocacy and adversary processes should be resolved
80 as to achieve a reasonable consensus early in the program by
revitalizing the DCP process for those programs for which the
full MENS process is not required,” The DCP should be re-
turned to its original intent of providing a program rationale,
presenting a discussion of the alternative solutions available to
meet the mission need and considered in arriving at the system
concept, and of limiting the process to major programs only,
The DCP should be used as the internal DoD working document
tu respond to the requirement of A-109 to affirm the mission need
and to explore and select from among the viable alternative solu-
tions to meet that need. If properly employed, the DCP (when
the MENS is not required) could also serve as the means for
affirming the dedication of the acquisition executive to the sense
of purpose which leads to efficient and orderly systems acqui-
sition at a cost which is compatible with defense budget limitations
and on a time scale which permits the lLiighest possible return on
investment for the deployed system,

* As defined in Dr, Perry's memorandum of 18 January 1978,
Subject: '"Mission Element Need Stateinent,'
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APPENDIX A
EXECUTIVE OFFICE OF THE PRESIDENT Al
OFFICE OF MANAGEMENT AND BUDGET b

WASHINGTON, D.C. 20509

‘R PRCPOSED REVISIONS TG

TO THE HEADS OF EXECUTIVE DEPARTMENTS AND ESTABLISHMENTS

SUBJECT: Major System Acquisitions

1. Purpesae. This Circular establishes policies, to be
followes by executive branch agencies in the acquisition of
major systems,

2. Background. The acquisition of major systems by the
Federa overnment constitutes one of the most crucial and
axpensive activities performed to meet national needs. Its
impact is critical on technology, on the Nation's economic
and flscal policies, and on the accomplishment of Government
agency missions in such fields as defense, gpace, energy and
transportation. For a number of years, there has been deep
concern over the éeffectiveness of the management of major
system acquisitions. This Circular cstablishes approachos, decis-
jon milestones, and program phases which are considered appropriate

for development and acquisition of major systems. However, it is recoge-
nized that {lexibility is necessary in the acquisition process to accommo- \
date varying national emergency and unique program situations, In such
cases, the baeis for deviations from the practices described horein will
be reflected in the program acquisition atrategy and made visible through-
out the planning and decision proceus,

3. Responaibility. Each agency head has the responsibility 7
to ensure that the jntentofthe provisions of this Circular are g@)
followed. This Circular provides administrative guidance to heads
of ngoncles and does not establish and shall nét b eodnstrued

-0 create any substantive or procedural basis for any person
to challenge any agency action or inaction on the basis that
such action was not in accordance with this Circular.

4. Coverage, This Circular covers and applias to:

a. Management of the acquisition of major systams,
including: ° Analysis of agency missions ° Determination of
mission needs ¢ Setting of program objectives °
Detaerminaticn of system requirements ° System program
planning ° Pudgeting ° Funding ° Research ° Engineering °
Development ° Testing and evaluation ° Contructing °
Production ° Program and management control ° Introduction
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of the saystem into use or otherwise succeasful achievement
of program objectives.

b. All programs for the acquisition of major systems
even though:

(1) The system is one-of-~a-kind.
(2) The agency's involvement in the system is

limited to the development of demonstration hardware for

optional use by the private sector rather than for the
agency's own use.

5. Definitions, As used in this Circulax:

a. Exacutive agency (hercinafter referred to as agency)
means an  executive  department, and an independent
establishment within the meaning of saections 1€l and 104(1),
respectively, of Title 5, United States Code.

b. Agency component means a major organizational
subdivisIon of an agency. For example: The Army, Navy, Air
Force, and Defense Supply Agency are agency components of
the Department of Defense. The Federal Aviation
Administration, Urban Mass Transportation Administration,
and the Federal Highway Administration are agency components
of the Department of Transportation.

¢. Agency missions means those responsibilities for
meeting national needs assigned to a specific agency.

d. Mission need means a required capability within an

agency's” overall purpose, including cost and schedule
considerations.

e. Program objectives means the capability, ocost and
schedule goals being sought by the system acquisition
program in response to a mission need.

f. Program meand an organized set of activities
directed oward a common purposa, objective, or goal

undertaken or proposed by an agency in order to carry outk
responsibilities assigned to it.

g. System design concept means an idea expreased in
terms of general performance, capabilities, and
charactaeristices of hardware and software oriented either to
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operate or to be operated as an integrated whole in meeting
a mission need.

h. Major system means that combination of elements that
will function together to produce the capabilities required
to fulfill a mission need. The elements may include, for
example, hardware, equipment, software, construction, or
other improvements or real Dproperty. Major system
acquisition programs are those programs that (1) are
directed at and critical to fulfilling an agency mission,
(2) entail the allocation of relatively large rescurces, and
(3) warrant special management attention. Additional
criteria and relative dollar thresholds for the
determination of agency programs to be considered major,
systemg  under the purview of this Circular, may be
established at the discretion of the agency head.

i. System acquisition process means the sequence of

acquisition activities starting from the agency's
reconciliation of its missjion needs, with its capabilities,
priorities and resources, and extending through the

introduction of a system into operational use or the
otherwise successful achievement of program ohjectives.

3. Life cycle cost means the sum total of the direcct,
indirect, Trecurring, nonrecurring, and other related costs
incurred, or estimated to be incurred, in the design,
development, production, operation, maintenance and support
of a major system over its anticipated useful life epan.

6. General policy. The policies of ¢this Circular arve
designed to assure the effectiveness and efficiency of the
process of acquiring major systems. They ara based on the
general policy that Federal agencies, when acquiring major
systems, will:

a. Express needs and program objectives in mission
terms and not equipment terms to> encourage innovation and
competition in creating, axploring, and developlny
alternative system design concepts.

b. Place emphasis in the initial activities of the
system acquisition process on examination of improvements to exist-
ing systems to satisfy mission needs, and allow competitive explora-
tion and comparison of alternative new system design concepts.
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c. Conmunicate with Congress carly in the system
acquisition process by relating major system acquisition
programs o agency mission needs. This communication should
follow the reguirements of Office of Management and Budget
(OMi3) Circular No. A=10 concerning information related to
budget estimates and related materials.

d. Establish clear lines of authority, responsibility,
and accountahility for management of major system
acguisition programs, Utilize appropriate managerial levels
in decisionmaking, and obtain agency head approval at key
decision points in the evolution of each acguisition
Mrogram,

e. Designate a focal point responsible for integrating
and unifying the system acquisition management process and
monitoring policy implementation.,

f. Rely on private industry in accordance with the
policy established by OMB Circular No. A-76.

7. Major qystem acqgisxtlon management objectives. Fach
agency acqguiring major systems should:

a. Ensure that each major system: Fulfills a mission
necd, Operates effectively in its intended envirornment.
hemonstrates a level of performance and reliability that
justifies the allocation of the Nation's limited resources
for its acguisition and ownership.

b. Depend on, whenever econcmically beneficial,
competition bditween similar or differing system design
corcepis throughout the entire acquisition process.,

¢. Fnsure adequite risk assessment and appropriate trade-off R
Es

among investment costs, ownership costs, schedules, and
performance characteristics.

d. Provide strong checks and balances b ensuring
sul system and gystern test and evaluation, as appropriafe {..t the risks
in the program. Plan and conduct only such tests as are necessary to R
verify system feasibility and performance, Such tests will be conducted
iointly but may be evaluated independently by the developer and the user,

e. Accomplish system acquisition planning, built on
analysis of agency missions, which implies appropriate
resource allocation resulting from clear articulation of
agency mmission needs.

{No. A-109)




A=5

\

f. Tailor aflexibleacquisitionstrategy for cachsprcificprogram, as R}

soon as the agency decides to solicit alternative system
design concepts, that could lead to the acquisition of a new
major system and refine the strategy as the program proceeds
through the acquisition process. Encompass test and
evaluation criteria and business management considerations
in the strategy. The strategy could typically include: °
Use of the contracting process as an important tool in the
acquisition program ° Scheduling of essential elements of
the acquisition  process rccognizing that the evenutal cost and

utility of the system acquired will'be influenced by either too aggressive
or too slow a schedule ° Demonstration, test, and

evaluation criteria ° Content of solicitations for proposals
® pDecisions on whom to solicit ° Methods for obtaining and
sustaining competition ° Guidelines for the evaluation and
acceptance or rejection of proposals ° Geals for design-to-
cost ° Methods for projecting life cycle costs ° Use of data
rights ° Use of warranties ° Methods for analyzing and
evaluating contractor and Government risks ° Need for
developing contractor incentives ° Selection of the type of
contract best suited for each stage in the acquisition
p-ocess ° Administration of contracts.

g. Maintain a capability to: ° Predict, review, assess,
negotiate and monitor costs for system development,
engineering, . design, demonstration, test, production,
oprnration and support (i.e., life cycle costs). Make
provision for risk margins in all cost, gchedule, and performance
estimates to allow for resolution of unforescen risks, ° Assess
acquisition cost, schedule and performance experience
against predictions, and provide such assessments for
consideration by the agency head at key decision points °

Make new assessments where cost, schedule, or performance variances
occur beyondthe pre-plannedtolerances, ® Estimate life cycle costs

during sysiem design concept evaluation and selection, full-
scale development, facility conversion, and production, to
ensure appropriate trade-offs among investment costs,
ownership costs, schedules, and performance e Use
independent cost estimates, where feasible, for comparison
purposes, and weigh them more heavily than contractor or agency esti«

mates_wherc the condifion of competition or advocacy make that appropriate,

8. Management structure.

a. The head of each agency that acquires major systems
will designate an acquisition executive to integrate and
unify the management process for the agency's major system
acquisitions ana to monitor implementation of the policies
and practices set forth in this Circular.

b. Each agency that acquires--or is resnonsible for
activities leading to the acguisition of- major systems will

(No. A-1032)
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establish clear 1lines of authority, responsibility, and
accountability for management of its major system
acquisition programs.

c¢. Each agency should precludc management layering and
placing nonessential reporting procedures and paperwork
requirements on program managers and ccontractors.

d. A program manager will be designated for each of the
agency's major system acguisition proyrams., This
designation should be made when a doecision is made to
fulfill a mission need by pursuing either alternative system
design concepts or a major change to an  exiating

svstem. It is 2ssential that the program manager have an
understanding of user needs and constraints, familiarity
with' development principles, and requisite management skills
and experience. Ideally, management skills and experience
would ineclude: ° Research and development ° Operations °
Engineering ° Construction ° Testing ° Contracting °
Prototyping and fabrication of complex systems ° Production

° Business ° Budgeting ¢ Finance, With satisfactory
per formance, the tenure of the program manager should be
long enough to provide continuity and personal

accountability.

e. Upon designation, the program manager should be
given budget guidance and a written charter of his
authority, responsibility, and accountability for
accomplishing approved program objectives.

f., Agency technical management and Goverrnment
lahoratories should be considered for particlpation in
agency mission analysis, evaluation of alternative system
design concepts, and support of all development, test, and
evaluation efforts,

g. Agencies are encouraded to work with each other to
foster technology transfer, prevent unwarranted duplication
of technological efforts, reduce system costs, promote
standardization, and help crecate and raintain a competitive
environment for an acqguisition,

9. Key decisions. Technical and program decisions normally
will be made at the level of the agency component or

operating  activity. Normally, each systemacquisitionprogram
will require the following first four key decisions, authority for which should
beretained by the agency head, The fifthdecisionis retained by the agency
headin case of unisreseen event«and program perturbations;

(No. 2,-109)
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a. Identification and definition of a specific mission
need to be fulfilled, the relative priority assigned within

the agency, the range of competitive system concepts to be explored,
the general conatraints within which a solution is sought, and the

ganeral wagnitude of resources that may be invested.

b, Selection of a chosen design concept to be developed, or
competitive system design concepts to he demonstrated and tested,

c. Commitment of a system program to (1) full-scale develop~
ment only, or (2) to fulluscale developmaent, production, and deployment,

d. Commitment of a system program to production/deplryment,

e. Immediately delay or stop any program determined to be in
trouble due to unforeseen events or where pre-determined tolerances
for cost, schedule, or performance estimates have been exceeded,

10. Determination of mission needs.

a. Determination of mission need should be based on an
analysis of an agency'm mission raconciled with overall
capabilities, priorities and resources. When analysis of an
agency's mission shows that a nead for a new major system
exists, such a need should not be defined in equipment
terms, but should be defined in terms of the mission,
purpose, capability, agency components involved, achedule
and cost objectives, and operating constraints. A mission
need may result from a deficiency in exlsting agency
capabilities or the decision to aestablish new capabilities
in response to a technologically feasible opportunity.
Mission needs are independent of any particular system or
technological solution.

b, Wwhere an agency has more than one component
involved, the agency will agsign the rolas and
responsibilities of each component at the time of tha first
key decision. Tha agency may permit two or more agency
components to sponsor ccompetitive system deslgn concepts in
order to foster innovation and competition.

¢. Agencies should, as reguired to satisfy mission
respongibilities, contribute to the technology base,
effectively utilizing both the private sector and Government
laboratories and in-~house technical centers, by conducting,
supporting, or sponsoring:t © Research °* System design
concept studies *° Proof of concept work ° Exploratory
subsystem development © Tests and evaluations. Applied
technology efforts oriented to system developnants ahould be
performed in response to approved mission needs.

(NO- 3'109)
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11, Alternative systems,.

a, Alternative system design concepts will be explored
within the context of the agency's mission need and program
objectives--with emphasis on generating innovation and
conceptual competition £rom industry. Benefits to be
derived should be optimized by competitive exploration of
alternative system rlosign concepts, and trade-offs of
capability, schadule, and cest, Care should be exercised

during the i.itial steps of the acquisition process to
inctuade the explor-*on and comparison of the full potential of improves-

ments to existing soutems as well as new system design concepts tq satis- @
fy migsion needs, Iowever, mission needs or program objectives

should not conform to known systems or products that might
foroclose consideration of alternatives.

b. Alternative system design concepts will be solicited
from a broad base of qualified firms. In order to achleve
thn most preferred system solution, emphasis will be placed
on innovation and competition. To this end, participation
of smaller and newer businesses should be encouraged.
Concepts will be primarily solicited from private industry:
and when benefleclal to the Government, foreign technology,
and equipment may be considered.

¢. Federal laboratories, federally funded research and
develoument centers, educational institutions, and other
not~for-profit organizations may also be considered as
sources for competitive system design concepts. Ideas,
cancapl.s, or  technology, developed by Government
laboratories or at Government expense, may be made available
to private industry through the procurement process or
through other established procedures. Industry propcsals
may be made on the basis of these ideas, concepts, and
technology or on the basis of feasible alternatives which
the proposer considers superior.

d. Research and development efforts should emphasize
carly competitive exploration of alternatives, as relatively
inexpensive  insurance against premature or preordained
choice of a system that may prove to be either more costly
or less effective.

e. Requests for alternative system design concept
nroposals will explain the mission need, schedule, cost,
capability objectives, and operating constraints, Each
offeror will be free to propose hig own technical approach,
nain design features, subsystems, and alternatives to
schedule, cost, and capabillity goals. In the conceptual and

{No. A-109)
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less than full-scale development steages, contractors sheuld
not be restricted by detailed Government specifications and
standards.

f. Selections from conpeting aystem desian concept
proposals will be based on a review by a team of ecxperts,
praferably from inside and outside the responsible compment
development organization. Such a review will consider: (1)
Proposed system functional and performance capahilities to
maet misaion reeds and program objectives, including
resources required and benefits to be derived by trade-offs,
whare faasible, among technical pexformance, acquiaition
costs, ownership costs, time to develop and procure; and (2)
The ralavant accomplishment record of competitors.

g. During the uncertain period of identifying and
exploring alternative uystam damign concepts, contrscts
covering ralatively short time periods at planned dollar
levels will be used. Timely technical roviews of
alternative system desiyn concepts will be made to effaect
the orderly eliminatian of those least attractive.

h. Contractors should be provided with operational teat
conditions, mission performance criteria, and life cycle
cost factors that will be used by the agency in the
evaluation and relection of +the systom(s) for full-ncale
development and production. Contractors should be given the [Toxi-
Lility to offer tosting, systom performance, and cost optivns (backed hy
adequate substantiating trade study rosults) for fullascale development
which offer the potential of 1 educed overall program cost and/or aveel-
erated system deployment.,

i{. The participating contractors should be provided
with raelavant operational and support experience through the
prodaram manager, as necessary, in daveloping performance and
other requirements  for each alternative syatem design
concapt as teuats and trade-offs are mada,

j. Developnent of subsystems that are intended to be
ineluded in a najor system acquisition program will be
roatricted to less than fully designed hardware (full-scale
development) until the nubsyatem is identified as a part of
a system candldate for full-scale development. Fxceptions
may be authorized by the agency head if the subsystems ara
long lead time items that fulfill a recognized generic need

or If they have a high potential for comnon uze among
several existing or futurze systoms,

(No. A~109)
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12. Demonstrations.

A. Advancement to a competitive . test/demonstration
phasa may he approved only when tha agenc]'n nisgisn nemd and
progrxam cbjectives are reaffirmed and it can be shown that a

competitive test/demonstration phaseis required before concept selection
can be made. ielaction

b, Where the need for a competitive test/demonstration phase
has been substantiated, the agency head will authorize the phase to

proceed. Major system acquisition programs will be structured
and resources planned to demonstrate and avaluate compating
alternative system design concepts that have bean selacted.

¢. Davelopment of a single system design concept that
has not bean competitively selacted should be considered
only if justified by factors such as urgency of need, or by
the physicel and financial impracticality of demonstrating
alternatives, Provoeding with the davaelopmant of a
noncompetitive (single concept) system may ha authorized by
the agency haad, Strong agsney program management and
technical direaction =zhould be umad for systems that have
bean neither co.patitively salacted nor demonstrated.

13, Full-scala devalopnant and production.

a. Full-acale dmvalopment, production, and deployment may
ba approvad:whan the agency's mission need and program obe

jectives are reaffirmed and results verify that the chosen system

design_concoept is sound,

b,  Production and deployment may procced following full-scale
engineering development in those cases where development test and
analysis results verify a system design which will satisfy the need in
an operational environment. In those cases, a production schedule will
be established with the initial production rate lower than the expected
peak rafe, and formal operational test and evaluation may take place
concurrently with initial production.

a. Selaction of a system(s) and contractor(s) for full-
scale davelopment and production im to be mada on the basis
of (1) system parformance neacurad sgainst currant mission
need and program objectivar, (2) en aevaluation of estimated
acquinition and owrerahip costs, and (3) such factors as

R
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contractor (8) demonstrated management, financial, and
technical capabilities to meet program objectives.

d. The program manager will monitor system tests and
contractor progress in fulfilling system performance, cost,
and schedule commitments. Significant actual or forecast
variances will be brought to the attention of the
appropriate management authority for corrective action.

14, Budgetin% and financing. Beginning with FY 1979 all
agenciles will, as part of the budget process, present
budgets in terms of agency missions in coneonance with
Section 201(i) of the Budget and Accounting Act, 1921, as
added by Section 601 of the Congressional Budget 2ot of
1974, and in accordance with OMB Circular A-ll, In 80
doing, the agencies are desired to separately Ildentify
research and davelopment funding for: (1) The ganaral
technology hase in support of the agency's overall wissions,
(2) The specific developmunt efforts in gupport of
alternative system design conocepts to accomplish @ach
mission need, and (3) Full-scale developments. Each agency
should ensure that regsearch and development 18 not
undesirably duplicated across its missions.

15. Information to Congress.

a. Procedures fcr this purpose will be daveloped in
conjunction with the Office of Management and Budget and the
various committeasn of Congress having oversight
responsibllity for agency activities, Beginning with FY
1979 budget each agency will inform Congreas in the normal

'budiet process about agency miseions, capabilities,

deficiencies, and rneeds and objectives relatad to
acquisition programs, in consonance with Section 6N1(4) of
the Congressional Budget Act of 1974.

b. Disclosure of the basis for an agenay decision to
proceed with a single aystem design concept without
competitive selection and Jdemonstration will he made to tha
congressional authorization and appropriation committees.

16, Implementation. All agencies will work closely with the

office of Management and Budget in resolving all
implementation problems.

17. Submissions to Office of Managaemeant and Budget.
Agencies will submit thHe following to'gﬂﬁz 7 -

(NO- A-109)
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a. Policy directives, regulations, and guidelines

as
they are lssued.

b. Within 8ix months after the date of this Circular, a

time-phagsed action plan for meeting the reguirements of this
Circular,

¢. Pariodically, the agency approved exceptions
permitted under the provisions of this Circular.

This information will be used by the OMB, in ilentifying

major system acquisition trends and in monitorihg
implementations ¢ this policy.

18. Inquiries. All questions or inquiries should bhe
snmet%ea tC the OMB, Administrator for Federal Procuremeht
Folicy., Telaphone number, area code, 202-395-4677.

HUGH E. WITT
ADMINISTRATOR FOR
FEDERAL PROCUREMENT POLICY

pproved: ﬁ‘
[

4/ JAMES T, LYNN
DIRECTOR

(NOA\ A-109)




APPENDIX B
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g (DRAFT REVISION)

! DEPARTMENT OF DEFENSE DIRECTIVE
SUBJECT: MANAGEMENT OF MAJOR SYSTEMS ACQUISITION

Refs: (a) DoD Directive 5000,1, "Major Systems Acquisition,"
January 18, 1977 (hereby cancelled)

i ' (b) OMB Circular A-109, "Major Systems Acquisitions, "
April 5, 1976

{c), etc,

| 1. REISSUANCE AND PURPOSE

This Directlve reissues reference (a) to implement reference
(b) and revises DoD policy for the management of major system
» acquisitions, Reference (a) is hereby cancelled,

11. APPLICABILITY AND SCOPE

A. The provisions of this Directive apply to the Office of the
Secretary of Defense and the Qrganization of the Jolnt
Chiefs of Staff and to the Military Departments and the
Defense Agencles (hereinafter referred to as ''DoD
Components'), As used herein, the term "Services"
refers to the Army, the Navy and the Air Force.

B, The principles of this Directive apply to programs
designated by the Secretary of Defense as major system
acquisition programs, The designation shall be deter-
mined on the recommendations of the DoD Component

o Head and OSD Officiala, System programas involving an

anticipated cost of $75 million in research, development,

| test and evaluation (RDT &E) funds or $300 million in
procurement funds shaill be conaldered for designation
as major system acquisitions,

! . 111, DEFINITIONS

A definition of terms as used in this Directive is shown in
Enclosure 1,

BT T T T
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POLICY

The system acquisition policies stated are directed to
the achievement of the timely acquisition and deploy-
ment of Defenae systems,

Management of the acquisition process shall maintain
flexibility of approach, The strategy and execution

for each program will be tailored to the particular cir-
cumstances of technical and sconomic risk, degres of
concurrency, economic production buys and form of
contracting appropriate for that program,

Responsibility for the managernent of syatem acqui-
sition programs shall be decentralized to the DoD
Components except for the decisions retained by the
Secretary of Defense,

DoD Components are responsible for a continuing anal.
ysia of mission areas to identify mission deficiencies

and needs and to define, develop, produce and deploy
systems to satisfy those needs, Mission needs shall be
stated in terma of the operational task to be accom-
plished and not in terms of performance or characteristics
of systems to accomplish the mission,

The Secretary of Defense shall m&ke the decisions to

initiate, increare, decrease, redirect or terminate pro-

gram commitments, DoD Component Heads are

accountable to the Secretary of Defense to execute »

approved system acquisition programs in accordance hd
with the Secretary's decisions and to keep the Secretary

informed on the current status. The four key milestones

identified with program activity are as follows:

1. Milestone 0 - Misuion Need Approval

a. When a mission need is determined to be essen-
tial and has been reconciled with other DoD
capabilities, resources and priorities, the
Secretary of Defense or his delegate will approve
the missinn need and direct one or more of the
Dol Components to a systemautic and progres-
sive exploration of alternative system concepts
to satisfy the approved need,




2, Milestone I - Validation

a, Approval of one or more selected alternatives
for validation,

b, The Secretary of Defense will reaffirm the mis-
sion need and approve one or more selected
alternatives for competitive validation,

3. Milestone Il - Full-Scale Engineering Develepment

a, Approval of system selected for full-scale
development,

b, The Secretary of Defense will reaffirm the
mission need, and approve the selection of a
system for full-scale engineering development,

¢, Approval shall be given only to those systems
that are intended to be produced and deployed.

4. Milestone III - Production and Deployment

a, Affirmation of previous Milestone 1l decision,
and approval of rate production.

The Defense Acquisition Executive, reference ( ), ls the
focal point in OSD for system acquisition matters.

Mission needs shall be satisfied through the use of
existing or commercial hardware and software
wherever feasible, Upgrading of existing systems

shall be given first consideration to meet new mission
needs, When a new development or modification is es-
sential, the mission needs of other DoD Components

and NATQO shall be considered including the vequirement
for NATO standardization and interoperability.

The DoD technology base shall be maintained by the DoD
Components and performed by industry, universities
and government in-house organizations with the major
emphasis on industry and universities,

The decision for full-scale development is made with
the intent to produce and deploy.

Contracting methods that retain program flexibility
will be used,
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For low risk systems, decision milestones shall be
combined to save time and money,

Full-scale development shall be initiated only if, after
development, programmed production and deployment
can be afforded within the total forecast defense budget,

Concurrency of development and early production will
be permitted., The degree of concurrency will depend
on extent of technical risks, and national urgency of
the program,

The systems acquisition process and the OSD budgeting
and programming system shall be carried out in a
mantier to support the DSARC decisions,

Competitive prototypes for systems will be exceptions
to normal practice. When approved, full-scale proto-
types must be producible,

A flexible testing policy will be utilized., Development
and operational testing shall be combined where pos -
sible, Independent evaluation of jointly obtained test
results will be normal practice,

EFFECTIVE DATE AND IMPLEMENTATION

A,

This Directive is effective immediately, Two coples of
implementing regulations shall be forwarded to the
Defense Acquisition Executive within 120 days,

DoD Directives 5000.2 and 5000, 3 have been prepared
in support of this Directive,

DEFINITIONS

Decision Coordinating Paper (DCP) The principal docu-

ment to address essentiul system issues for use in
support of the Secretary of Defense decision-making
process at Milestone 0,

Etc, per DoDD 5000.1 as of 1/18/77.
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GLOBAL MARINE DEVELOPMENT INC. ¢

KOLL CENTER NEWPORY TELEPHONE! 714.732.8C30

4100 MACARTHUR BOULEVARD TELEX! 60 - 1318
NEWPORT BEACH, CALIFORNIA 92600

CAbLE: GLOMARCO

neeLyY Tou
P.0. 80X 3010

KEWPORT BEACK, CA P2osY

30 Augusv 1977

pr. Richard DeLauer

Executive Vice President

TRW Systems, Inc. (E2-11000)

One Space Park

Redondo Beach, California 97208

Dear Dr. Delauer:

In your capacity as Cheirman of the Weapon Systems
Acquisition Schedule Task Force of the 1977 Defensr Science
Board Summer Study, vou requested a separate report from
the Ship Acquisition Team. Encleosed for your information
are three copies of this report.

Copies are also being furnished to the members and
staff assistants of the Ship Acquisition Team.

We were most fortunate to have the services of such
talented and experienced individuals for this important
undertaking, and I am taking this opportunity to express
formally to them my appreciation for theii contributions,

Finally, we were truly honored 12 work under your
splendid chairmanship.

Wi+h warm regards, I am;

Sincerely yours,

3l

N. Sonenghein
Rear Admiral, USN (Ret.)
Chairman, Ship Acquisition Team

NS:c¢ch

knclosures

ccs Mr. John V. Banks
Mr. Archibald J. Dunn
John R. Farrell, Capt., USN
Richard E. Henning, Rear Adm., USN (Ret.)
George G. Halvorson, Rear Adm., USN (Ret.)
Stuart C. Jones, Capt. USN (Ret.)
Mr. Robert Link

Ny
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SECTION 1 = ABRSTRACT

Ship acquisition for the U.S. Navy i1s a major DOD program
oentailing an annual appropriation in FY77 of some $6B and
projected to about $8B for FYB82 (in constant dollars) for
procuring an average of 31 ships annually. ‘This rcpresents
about 20% of the total procurement budget. The ships to be
acquiraed cover a wide variety of types ronging from small
tugs through nuclear powered aircraft carriers. The com-
batants are generally multipurpose platforms fitted with a
wide variety of sub-.systems for navigation, propulsion,
command, control, cormunications and weapon delivery for of-

fense and defensea.

Acquisition cycles for multi-ship programs of combatants typi-
cally extend over 10 years with delivery of lead ships on the
order of 75-80 months. Such lengthy cycles face the prospects
of long lead times for Fleet introduction of new capabilities,
technological obsolescence of ships and their sub-systems at
the tail end of programs, and increased costs in an economic

cnvironment that is characterized by an underlying inflation.

Analysis of representative acquisition cycles for programs

initiated in the 1970's that are still underway, and of programs

initiated in the 1960's show that:

“““““““ TTTTN, e
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a, Acquisition ¢yclesy are longer then planned by 25-40%.,

h. -Pre-caontract award periods, starting at concept
definition, are 50--100% longer compared to warlicr
programs,

c.

4 dietinet trend is developing toward longer post
award or bhuilding poriods, which average 38 months
longer than plainned over a wide varilety of ship

programs.

Acquisition cycles can be stabilized, or at least inhibited from

growing lonyer by:

Improving program stability through sustained management
commitment, stronger MARAD/Navy coordination in industry
loading, authorization by Congress of a 5-year Ship-
building and Conversion Program {SCN)* based on firm
force structure decisions, and provision for continuity

in RDT&E (6.3 and 6.4) funding for conceptual and con-

tract design, and

Exerciging flexibility in tailoring acquisition strategy
baged on ship type, status of sub-system development and
industry posture. This can be approached through early

coordination of sub-system R&D with platform design con-

straints, controlled concurrency, selection of appropriate

procuremont approaches for each case, adaptation of MARAD

*It is of interest to note that, subsequent to preparation of this report, VADM

James H. Doyle, Jr , USN, Chief of Naval Operations (Surface Warfare) made
a Btrong case for a firm five-year shipbuilding program during testimony before
the National Security Task Force of the House Budget Committee on 4 Oct. 1977.
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and USCG ficld contract administration practices for
non-combatant ships, and adjusting the number and type

of DOSARC reviews to suit the needs of particular cases.

Mot of the foreyoing recommendations can be implemented within
the framework of existing DOD acquisition policies; in fact,
precedonts exist in most cases. The recommendation for adoption
by Congress of fivoe-year authorizations for shipbuilding pro-

grams contemplates a major departure,

There is serious concern over the implications of OMB Circular
A-109 as applied to shipbuilding proyrams whose basic aim is

to replace aged and obsolescent ships with new ones needed to
sustain and improve upon the Navy's capability to fulfill long-
standing mission requirements. There should bae no need to debate
the need for these new ships, or their basic characteristics as
veapons platforms. The Mission FElement Need decision (Point "O"™)
of A-109 should, if anything, relate only to weapons these ships
will carry and the need for new types of weapons to meet pro-
jected misslon requirements. On the other hand, advanced ship
concepts that would embark on new tactical or strategle con-

copts would merit such treatment,
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whilce Lhe basic tencts of the DOD acqujsftion procesy pertain
af well to naval ship procuccement as thoy do to alrcraft,
miecsiles or cthor milltary systems, application of the procons
should recegnize a number of distinctions that are to varying

deyroey peculiar to ships,

Ships require many years to design and build after a decision
is made to proceed with a particular design, after which thoy
are produead Iin relatively small numbers. The process of de-
Fining the ghip Lo be built requires 2-4 years and {s hecavily
influenced by the design requiremonts of the combat systems to
be included. Onco built, naval ships typleally enjoy a useful
oprrational life of 30 years or more, during which thoy may be
upgraded from time to time with improved combat systomns or
othor new capabllities reflecting technological advances occurring
throughout thelr lives., Ship design must provide the cawvability

for such growth,

The platform characteristics of most new ships (i.o., hull form,
propulsion, spoad, range,:scaworthiness, habitabllity, ete.)
are geonerally based on state-of-the-art Lechnology, represcnt-

ing a gradual cvolution from one class of ships to the next., On

the other hand, conbat system toechnology evolvas more rapidly and
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pow Chap brodpeon o eook to introdoee the moost advancod fechnology
That i noseible, with Jdione consgidoration to dts doavoo of
maturity and projocted oporational use. Thus, thoe early do-
cisjons Lo Lo made in the ship avquisition process Locuy strongly
upon the combat duite, which in turn influences the sizeo of the
ship, its design and constaruetion datails, and its scoquisition

croak,

A Lunduamehlal ifssde thal mugt vsually be r1ceaolved in planning

4 new ship program concorns the mission of the ship and where it
will fit in thoe overall force structure. The Navy'sw baslc mige
slons (sea conbrol, forcoe projection and naval presence) ueein
relablve Ly unchangoed with tlme and, as ships grow older, now
ships are required to take thelr place. A conbinuing re-
axamination ef the Torce strueture is regulred, howaver, in
Q}Uor to optimize the Navy's capabilitios within existing budycotary
conastraints, Decisions mugt be reached relative to the countorvs-
vailing requirements for expensive ghips of maximum capability
vin=a~vis gquantitative requirements for less exponsive and loss
cgapable shipa needed to meot the nation's world-wide gea control
comaiLnwents,  Occanionally, new ship concepts are introducod in
this process in the expectation of creating new capabilities
herctofore unexploited.  These new concepts might be basced on

gtato~of=the-art technology (¢.q., sea cvontrol ship) or now

technalogy (e.qg., hydrofoils or surface efifonct shipa). Such new

*
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initiatives are relatively rare, however, and are not the
driving conagiderations affecting force structure. Neverthe-
less, for any operational ship, a force structure decision
must be recached as a basis for initiating the acquisition
process. This is not necessarily the case for other types of

systoms where extended research and development, and even pro-

totyping, may be necessary before a force structure decision

can be made. For ships, the military requirement and the foxce
structure issues should be resolved ahead of and perhaps out-
side of the acquisition process which can then address itself

to the strategy for meeting the requirement.

The above consglderations question the necessity for the four-
step decision process contemplated by NMB Circular A-109

and suggest that, oexcept for advunced types of ships. only
Decision Pointg II (full scale development, or lead ship) and

IIT (production) are appropriate to the ship acquisition procass,
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SECTION 3 « TEAM CCMPOSITION AND STUDY METHODOLOGY

The Chip Acquisition Team of the Acquisition Cycle T sk Forve consfsted

of the following members and staff assistants;

Members
John V. Banks

Archibald J. Dunn

Ceorge C. Halvorson
RADM, USN (Ret.)

Richard K, ITenning
RADM, 3N (Ret.)

Stuart C. Junes

Nathan Sonenshein
RADM, USN (Ret.)

Staf{f Assistants

John R, Farrell
CAPT, USN

Robert H, Link

Former Frosidert, National Steel &
Shipbuilding Corp., San Diego,
California

Vice President, Ingalls Shipbuilding
Divisgion, Litton Systems, Inc.,
Pascagoula, Miesuissippi

Manager, Test and Evaluation,
Rohr Marine, Inc., Chula Vista,
Culifornia

Director of Qperations, Marine Diviaion,
Bird-«Johnson, Inc., Walpole, Massachusetts

CGeneral Manager, lLos Angeles Division,
Todd shipyards Corp., San Pedro,
California

Assistant to the President, Global
Marine Development, Inc¢., Newport
Beach, California

Director of Planning and Performance
Evaluation, Naval Material Command
{(MATO9H), Navy Department, Washington,
D, C.

Office of Special Assistant for Ship-
building (00X), Naval Sea Systems
Command, Navy Department,
Washington, D, C.
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Thee sludy methodologyy adopted by the team congislod of briefings,
aoreviow of prior stodies, and an analyais of sclocted ship
peaquigitions,  Briefinags were raceived by representatives Crom

the Following organisations: '

A, Neowport News Shipbullding and brydock Company
b, .8, Coast Guard

Gy Mardltime Adminilstration (MARAD)

d. Shipbuilders Council of America

¢, Naval Sea Sysloems Command

This was followed by a review of prior studies such as the BCN
Pricing and Cost Control Study ('69), NS8SM54 ('G9), the
Commission ob American Shiphbuilding ('73), NMARC (1974), Ac-

quisition Advisory drvoup (*74), and Intornational Maritime

Ansociates ('77).  DOD and OMB acquisaition directives were also

studied, This wun followed by an analysis of five cases that

involved Dbestroyors, Firilgates, Submarines, Ollers, and the

Patrol lydrofoil.
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ERCTION A o NAVY SHIRILLLDING PROGRARMSG AND

PHDURTRY, PROPULY

The Navy Shipbuilding Program Is broadly outlined in Figure 1
for tha polod 1962 to 1982, currently funded at about $6B

and projected through 1982 at about 8L, in constant FY7Y
dollors, it provides for about 31 ships per year, Ship Lypes
that are loneluded vary through Lhe entive ship spectrum of
alze, propulilon systems, sensgors, communications and armamont,

and dnelude submarines as well as surfoce ships,

The scope and divorasily of the program impacts all scctors

of tho U.8. privata shipbullding industry. This industrial com-
ploex may be congidoved as having three groups:  the bullders of
amall chips such ar nlne gwecpors and patvol ahips, the moediun
sived buillding ynrds for non-combatants such as roplenishnent
shipe and [rigatoes or degtroyers that ave conventionally powered,
and a umall nunbher of large shipyards that have integrated dosign
and construction capabilitics and are gquallfled to build nuclear

powerad ships,

U, 8. private shipyards capable of major new construction, i.o.,
having facillitics for producing ships having a length of at loast
475 foeot and a beam of 68 feot, currcently number 27 and bave an

employment level of about 125,500, This oxcludes clght publically-

ownaed navy vards, which cmploy about 67,000 poople, and which aro
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dedicated to repair and modernization of Fleet units. Con-
sidering all private shipyards, which number 188 and employ about
165,000 together with the eight navy yards, the total ship-
building and repair industry of the United States numbers

about 230,000, Only the USSR has a comparably sized industrial
buse for thease purposes. Figures 2 through 7 characterize the
27 U,S. major shipxurds as to capability, dollar value of work
done for principal accounts, numbers of ships delivered,

manning and profitability. It will be observed that:

e The industry is labor intensive, producing a limited
number of large complex products.

e Naval ship construction is now being accomplished by
nine shipyards.

@ The value of work done for naval ships 1s about 45% of
the total, and ships constructed with MARAD Construction
Differential Subsidies comprise some 25%. Thus, these
two accounts are the principal customers of the U.S.
shipbuilding industry.

e The Navy and MARAD programs are each cyclic in their
historic patterns.

® Total workload for the major shipyards, projected to
peak in 1978 at an employment level of 140,000, is ex-
pected to drop shortly thercafter to about 100,000 in

1983, This sharp decline is forocast despite the growing
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Navy proaram, 1ts root cause is a lack of orders
for commoreial vessels that started with the 1973 oil
cmbargo and resultant glut of tankerys on the world
market, and reflects the effects of the subsequent
recession,

o Profitablility, as doplieted in Pigure 7, is lower than
that achieved by tha aircraft, electronics, missile

and other defense industries.

It should be noted additionally that the shipbuilding industry
experiences a surprisingly high level of labor turnover (sum
of accessions plus separations divided by average employment)
of aboul 15% per month vs. a general industrial average of
about 7-1/2%, This is generally attributed to the lack of
attractiveness of shiphuilding work as compared to cleaner

and more comfortahle environments found in other industries.
Higher wages in the cyclic construction industry for tho same
crafts also tend to enciarage a high degree of mobility amnng

shipyard-construction industry workers.

In addition to instability of markets and high labor turnover,
shipbuilding costs and schedules are being heavily impacted by

rising wages, material costs and material lead times, thus:

1967 1976
Wages-Average Weekly $l40 $234
Material Index (BLS) 100.0 193,6
Lead Times for Castings & 9 Wecks 33 Weeks

Forgings
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In recent years, the Navy and MARAD, as the major govern-

mental agencics concerned with the health of ship technology

and the shipbuilding industry, have been cooporating in several
ventures to cnbance the maritime portion of thao U.S. indﬁstrial
base. The need for stronger coordination in formuln&ing Navy
and MARAD shipbuilding progrums in order to stabilize shipyard
workload hos been recoynized for decades, but the resulis, as
shown in Figure 5 have not beon satisfactory. Good meshing --
where it has happened == has occurred more by chance than through
good planning; for example, the 1972 "fit" followed from paysagae
of the Merchant Marine Act of 1970, which gave a strong impotus

to couminercial projects at a time when the Navy program hot:tomed.

Finally, it is eclear from Figure 6 that the long term strength

of the shipyard industrial base iy in jeopardy starting in ¥Y79,
and that concertoed efforts by MARAD and Navy are needed to pro-
vide for efficlent production of the Navy's ygrowing proygrams,

The sharp drop foreseen after 1979 may well result in a reluctance
to build up foreces and facilitiecs for the 1978-79 peak; inevitably
slippayes in ship deliverles and increased costs will inpact
programs whose succass depends on full manning in the 1978-79

period,
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Five acquicition cornes were investigated to deteormine treonds

in rhe longth of the wequdigition eyele in shipbullding.,  8SAR

data were Lhe v dnen - L wraee of information, bhut were supplo=
mentod by NAVSES brogram narratives,.  Program background for

cach vaue gtudica Lo preogontoed followed by a gqraphical pro-

pertation dllugliating the tdmew involved in the acquisition

cyele.  Conlract aword dotes are used ag the datum for such ploty,

iry

av o DER/PDIA NG
(13 pbgz Clasy
The Pho? was concelved in 1965 ygg a Tartar
misnile version of the FORRBEST SURRMAN (DD931l)
elase,.  Tha miscion was gencral purpose to pro-
vide for both offensive and defensive operations
againgl enomy alreraft, ships, and submarines.

It algo included shore bombardment.

Characteristics are: longth 429', displacoment
4500 tons 1*.5L,., and specd 30+ knots. Propulsion
wod twin serew 1200 psi steam geared turbines,
with 70,000 SUD, Weapona included one Tartar
launzher, onu Asroc launcher, two 5Y-54 guns, and
two triple MK32 ASW torpoado tubes, Major scnsors

wora the 8P8/29 air search radax, $PSs 39/3D radar,

and tho 8Q4/23 sonar.
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The acquisition included no prelimnary Jdoesagn,
Thove wag a cunventiownal Navy contract drowing
and specification package, and an 1FDB and walli -
yard award {or cach annual incroment., The load
ship was part ol the [irst annual increment.  Thore
wag concurront doevelopment of the waeapon syutems,
principally vith respect to Tartar and tho QP39

radar.

Slippages occured,  Thoe award slipped three nonthes
due to welght and gpace growth in developmeintal
items plus special arrangoment roqulrements which

neceaspitated now ship desiyn efforts,

Firgt delivery slipped four months due to delay in
availability of design detaills of developmental
items. This was the fastest of programs examinced
ay to delivery. However, the lead ship was not
fleetworthy until approximately two years after
delivery due to the immaturlty of the Tartar systom.
DD=963 Clauy

Thig program was initdoted in 1966 as a large
program of new general purpose destroyers with
indtial emphasis o ASW bul with provisions to
allow future modernization or conversation to AAW

role.  The mnission was multiple purpose: to protoeot
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attack carricr forces against the surface/
submarine threat: to escort amphibious assault/
preassault forces:; and, to provide shore bom~

bardment in support of amphibious assault or

land warfare forces.

The shipgs have the following characteristics:
length 563 ft., displacement 7865 tons F.L.,

and specd 304 knots., The propulsion system is
twin sorew, with four gas turbines, controllable
plitch propellers and a total of 80,000 SHI'. Weapons
include one ASROC group, two triple MK32 ASW

torpedo tubes, one NATO sea sparrow, two 5%-54 LW
guns, two Harpoon Quads (space and weight), and

a Lamps I helo group, and two CIWS (space and
weight). Major sensors include the AN/SQS5~53A
sonar, SQ8-35 sonar (weight and space), SPS-40B alir

search radar, S5P5-55 surfacae search radar, and

a short stop EW suit. An NTDS Command and Decision

System 1is also provided.

Program objectives were to procure a large number
(30) adequate for the mission with minimum life
cycle cost and maximum flexibility for the con-
tractor, Moreover, the contractor was to assume

full responsibility for performance, cost, and

repamdta e o i s bt emr
[
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schadule under a total package procurement.

The acquigition strategy involved selection
based on competititve CF/CD. Detail design

and production went to onhe contractor for all
ships under a multi-year contract, which was an

FPI type with successive targets.

Slippages occured., The contract award slipped
13 months hecause of a decision to develop two
fully definitized and negotiated contracts, and
because of additional scope refinement to both
contracts to meet budget limits., The first

ship delivery slipped 19 months. Causes for
this are presently under discuﬁsion. Fleat-
worthiness of seven units delivered is reported
as excellent,

DDG-47

Conceived in 1975, this will be AEGIS version of
the DD-963class, with emphasis on AAW. Ship
characteristics will he basically the same as
the DD-963 and the combat suite will have several

advancements in addition to AEGIS, thus:

DD 963 DDG 47
Surface/Air AN/SPS5-55 AN/8P3~55
Surveillence (surface) (with ADT)
System AN/SPPS-40B AN/SPY~1A

(Air) AN/SPS~49

{with AnT)
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Migaadloe Fire Control

st lon

Command & NDecaslon
Syslems

(i FMive Control

Syatom

W osaitn

ALY

Naviaal Lon

sy ataenm

AAW/SDW

bn 363

MK LLS Sca
Sparrow
(BIDGMG)

NS

MK BG6 Moa 3

Short Stop
(WD & space)

LAMEPS I

AN/SQ8=53A
MK 116
AN/SBQB-35
(WD & spacae)
Nixie’

MK 19
Gyros

1 = NATO Sea
Sparrow
(MK 57 MODO)

2 ~ Harpoon
OQuads
(Space & Wt)

2 - 5"/54
(MK 45)

Guns
2 - CIWS (space
& W)

ASROC MK 15

2« = Uriple Tube

(MK 32, Mod 14)

2 - LAMPS I Helo 2.

C-28

hnG-a?
ARGIS Woeapon
Systom

Command &
Deelsion Sygtem
MK 1-Mod 1

Mark 86 Mod ()
(AN/81PO)=-9 only)

AN/ELQ=-32

LAMPS TI (WD &
space)

AN/8QS =537

MK 116 Mod ()
AN/SQR=1Y9

AWS (Wt & spacu)
Nixie

ADSC Type LI

Gyro 8System

AN/CRN=-5 (SATNAV)

AN/SRN=-7 (OMIGA)

2 -~ GMLS (MR 26,
Mod 1)

2 - DPhalanx (MK 15
Mod 0)

2- Harpoon Quads

2 - 5"/54 guns
(MK 45)

ASROC (in MK 26
GMLS)

2. Triple Torpoedn
Tubeos (MK 32, Mod 14)

LAMPS III Ilelo
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Acquinition strateay includes tochnical charace-
terization and contract design rovicw from thicee
participants, The RFP response ofters will be
for detnll design and construction of the loead

shiv,

Slippagen in the program have occurred due to
Congressional action to move it from the FY-77
to the I'Y-78 appropriation. This has caused

a delay in tne program of vight months,

Figure 8 depicts in graphic form the schedular
agpect,s of the three destroyer programs, each shown
wit!, a common datum - contract award.

Dagtroyer Progrum Conclusions

The bDDhG-2was the shortest, equivalent to 67 menths

(1f one adds 12 months for a normal preliminary

design period) but needed 24 months post delivery

to correct TARTAR deficiencies. For the DD-963,

the CP/Ch and production phases took 102 months;

but:, deliveries of seven (of thirty) highly fleetworthy
ships have been achieved to date. The DDG—47program

is in its pre-award state and conclusions would be

prematurey

et " cau e 1
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b, FF1052/FFG7

(1)

FFr1052 Class

The FF1052 is a KNOX class Destroyer Escort with

a primary mission of ASW. Twenty-six ships were
built in four shipyards on an IFB basis. The
operational and technical characteristics are LOA
438 £t., beam 46 ft. 9 in., draft 2% ft. and dis-
placenent 4100 tons. The propulsion system is steam
turbine with a total of 35,000 SHP. The complement
consists of 17 officers and 228 enlisted, and speed
is in excess of 25 kts. The weapon system includes
an ASROC launcher, two MK32 torpedo tubes, two MK25
torpedo tubes and one 5" dual purpose gun. The ship
design was evolutional, not developmental. The
original concept formulation, design, and IFB
planning were delayed by a change in sonar selection
and a decision to change from pressure-fired to
conventional builers. These delays extended into
the building period and resulted in additional

delays in the program.

The acquisition plan was standard for the era. De-
lays were caused by decisions made to change the
sonar and the boiler design, production problems

related to other GFE/GFI matters and shock hardening

i N s, T ~————

Ve RRT oy
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requirements.  Total program cost growth in-
formation was not available for analysis. Price
to contractors grew from about $11.34/ship at

avard to $17.2M after claims settlement,

FEG=7

-

Thic ig the OLIVER HAZARD PERRY class of Guided
Migsile Frigates. Their primary mission is to
counter submarines employing either torpedos or
anti~shipping missiles. This was the first class
of ships to be acquired on the "Design~to-Cost"

philesophy. The acquisition strategy employed in-

'volved the use of in-house ship system design with

the assistance of two selected shipbuilders, "“A"
(Path and "B" (Todd). Contractor "A" was awarded
the lead ship., A delayed competitive award of
follow~ships was made to two other shipyards. The
progrim was initially for the procurement of 50
ships, hut it is now variously estimated that some-
where between 50 and 74 ships will be procured for

Navy and FMS prograng.,

The operational /technical characteristics of the
FFrG~7 are: ©LOA 445 ft,, beam 45 ft., drafit 24.5 ft.,
and displacement 3600 tons. The propulaion system

is gas turbine (two LM2500) geared to a controllable

e a

R N vy ——— ey
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reversible piteh propellev with a total of
40,000 SNTP, Accommodations avoe provided oy 17

officers and 168 enlisted men. S8Ship specd is in

axcoss of 25 kto., and there are facililies for

opoerating helicopters. The weapon systom con-
sists of HARPOON, 76 mm gun, MK92 GFCS, 80856 sonar,

and two MK32 torpedo tubes,.

The I'I'G-7 was, as previously noted, procured to an
entirely new plan emphasizing "design-to-cost"
together with shipbuilder involvement vnarly in the
design phase, Bnergetic cfforts were made to

reduce production and life-cycle costs. Emphasis

wag placed on increasing standardization, rellability,

and maintainability. The FFG-7 total program cost
has grown (in constant 1973 dollars) from $52.3M/
ship to §C0.8M/ship. This’'cost growth can largely
be attributed to a combination of characteristics
and ongineering changes and a greater-than-estimated
price to the shipbuilders. ¥Figure 9 porxtrays the
echedular aspects of the procurement.

Frigate Program Conclusions

The FF1052 was conventionally procured in 75 months.
Stretchouts were primarily due to design changes

in the sonar and boiler installation, as well as

o
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other production problems. The FFG-7 lead ship

is projected to deliver in 77 months; the program
having been well paced and well accepted. Over-
all times have been about the same for both classes,
but delays have been difforently distributed. In-
stallations in FFG=7 have been more developmental,
involving the use of land=hased test sites and

more operational evaluations. 8ince the lead ship
is estimuted to deliver in Nouvember, 1977, further
judgements cannot be made at this tilme. However,
the prounosis is now favorable. The principal risk
reduclng feature of this p;ogram is a planned two-
yeur gap helween corvesponding eventg in the lead
and follow ships permitting the use of validated
(as huilt) lead ship working drawings for the

follow ships.

BSN 637/8SN GBS

(1)

S8N637

This is a nuclear attgck submarine cluss of 37 ships.

SSN 637, 638, and 639 were originally awarded as
follow ships of the 8SN 594 class in November, 1961.

In December, 1961 the Bureau of Ships was directed

to develop a step improvement in operating reliability

and logistic simplication. 'This resulted in the

approval of revised characteristics (TLR) in October,

T TN e
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1962, As a result, these ships were redesignated as
a new class called SSN 637 (STURGION) ., The mission
of thesc ships is to locate and destroy ships,
particularly other submarines, They are designed

to pexform radio, radar, and sonar rcecconnaissancoe
intercopt missions, Visual reconnaissance and
coordinated ASW with other units also form part of
their mission, The design provided for significant
raduction in self and radiated noise to improve

ASW. 'There was a major impact on ship design and
construction which resulted from the Subsafe Program
that wasg invoked subsequeont to the loss of SSN 593
(THRISHER) in April, 1963. Ships of this class are
cquipped with §5W Reactors. Speed is in excess of
20 kts, Tha FY67-69 ships were lengthened to
accommodate an acoustic information gathering system
(AIGS). Cost. growth on the SSN 637 over the
original development estimate ($2,515.8M) is $391,9M
for a final estimate of $2,907.7M. The three
largast elements of cost growth were class and
Subsafe changes ($94.7M), added cost of Navy Yard

construction ($96.6M), and econonic vhanges ($98.0M),

SSN_6848

This is a nuclear attack submarine class of 40 ships

(pPlanned) of which 28 are under contract. Dovelopment
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of CHARLIN/VICTOR (C/V) submarine clasces in mid-
1960's cansed UL,8, Navy studies of hiagh spoeed
altlack submarines to counter the C/V threat,

Thede studices resulted In charactoristlices (T'LR)

for SN 688 class which were approved in Novoemboer,
1968, The migsion of the 56N 688 cluans is to
destroy ships, primarily cenhemy submarines.  Primacy
roles are ASW barricr, vectorod search, broad ocean
saarch, ASW oscort, tralling and intelligence gur-
veillance., The design provided low lovels of solf
and radiated nodse and significantly incroascd
spead by including on $6G Reactor. Sonar capability
was inercased initially with an AN/BQS-13 DNA and
subgoquently by an AN/BQQ-5. Armament advances
ware the MK 48 torpedo capability and acoustic
counter measure launcherg, Cost growth in the SSN
688 Class over the original devoelopment estimate -
(85,747.5M) is $4,800.3M for a current catimato of
$10,547.8M, The two largest elements of cost
growth arc quantity change from 32 to 40 sthips
($2,289,2M) and cscalution (§2,282.5M). S8chedular
aspects are shown in Flgure 10.

Submarine Program Conclusionsg

Both classes raoflected a minimal period from con-

cept dofinition to contract award. DBoth classes

P,
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oviendeneod e jor detail Qesdign ehhoanges/prohlemes
vhiieh severoly oy acted produstion sehedale o,
Average deliveory delays acveonn the SN AT claans
viorv e 34 mont b and are projectod Lo e 19 wonthan
aurorit Lhe 80 680 elasgs, While design changey/
prablomn vere the prime causs of program delayns,
vandor eqguipaent Jinformatjon availabi tity, and
shipyard production manpower prohloms were also
glynd Nicant contribut inyg factors., More complatoe
deolygn definition prior to congtrudtion award would
have significantly dnproved bolth the schoedule and
copl performvmee of construction contractors, and
shor{oened the Lotal time from concopt definition

to Inditial ohip delivery.

AR 1

This oiler wag designed to provide petroleoum
producks, seloected ;11\1111\11‘.1"i juon, provisions, ropair
partu, congunmaldoe stones and {leet freight to
oporat ing fourcees by undevway replonishmnent and by
helicopter oporationa,. The ships aroe 658 focot

long by 96 feet in beoam.  Tho Ltotal complemont of
personnel is 457, The propulsion system ig twin

perew stoaam tarbine capable of producing a npooed of
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20 knots.,  AOR=1 was procurced Lo "commercial

gtandm das", although the substance of many

MITL apRes/sarnh was incorporated in the npvéifi-
cations. Tho construction contract for two ships
wad let in Jdune, 196%, to Genoeral Dynamics, Quincy,
Subscquoent contracts were lot to the samo con;
tractor for AOR-3, 4, 5, and 6. All follow=ships
were asnentlally the name.

AOK 7

Thiy ghip ks ossentially like tha AOR 1-6, excopl
that the copabllity for the NATO SEA-SPARROW way
added pogt delivery, Mhe construction contract was
lot in Docember, 1972, to National Steel and Ship-
Luilding Company, San Dicgo,‘Cnlifornin.

A 171

This ship i a flect oller which provides rapid

bulk transport of petroleum products to combnp
support ahips such as the AOE and AOR while underway.
The ship is 592 feet long by 88 foet in beam., The
total complement of personnel is 200, The propulsion
dyutom is single scroew steam turbine capable of
producing a sustained specd of 20 knots, and the
cargo capacity iz 120,000 Bbls. This 1s a now desiyn

with a plannrd procurcement of 17 ships through FPY 82,
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phe construction contract for two ships plus an
optional third (since cxerciced) was let in August,
1976, 1o Avomdale Shipbnilding Company.

Figure 11 shows the acguisition schoedules Por the
throeo proygrama.

N tiary Prongram Conclusiond

g1ippeges which oceurred prior to contract awarvd
for AOR 1 and 7 arce of comparable time gpan from
TLR to contract awauvd., An eoxception to thin was
the evtended LIdddng pesiod for AOR 7 to avcoms
modate supplicra, further, therce was a delay in
award of this contract to reprogram funds fiom
§50.5M to $68.0M.  The idncreasge in pre=contract
awvard Lime span for tha A0 177 over both the

AOR-7 and AOR-1 was driven by Congressional action

delaylng the lead ship to FY 76,

rost=rward delays in the AOL ! wore atixibutable te
contractor overload in developing working drawinge
for scveral new ships simultancously plus probhloms
with the FAST underway roeplenishment systom da-
velopad by o supplicr and later deleted, AOR 7 post
award delays were attributable to supplier failures,
MII, SPuC rigidity, and uncoordinated specifications
and plans. Cost differentinle are shown in Figure

12. Cost growth in both the AOR 7 and AO 177 i

P e
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yesulicd from rapidly incrcasing escalation
factaors, overrung in baasic construction (AOR 7),
compounded by Congressional delay of once year in

tinding (A0 177),

Prom the data analysoed it is clear that in the
acquisition of replacement auxiliaries thuy need

ba subjected to only a single combined DSARC 0, I,

11, and 1117, This could preferably be done with an
NEARC. Greatoer emphasis should be given to allowing
the use ol commeraeiol components in vessoels of this
lype.  In addition, it is clear that the quality of

the bid packages - contract, plens and specificutiona =

could and should boe improved.

Thiv is a joint US/CGerman/ltalian program under
NATO auspices. The program has shared development
costs and is based on an cstablished mission. The
intention was to have two US "lead-ships™ to bao
Tollowed by a ceordinated malti-year procurcmnent.
Ther plan as cnvisioned In 1973 is shown in the
tak ¢ below:

PY72/13 vY74 Y75 FY76 ¥Y77
us 2 ~0= 10 10 8
IPRG -0~ -0- 5 5 ~0-
Gor ~0~ -0~ -0~ 2 2

I o e e e
g
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The dogion was based on demonstrated US hydrofoil
technaloay, and the system used US/FRG/GOT com-
ponentn. Metrication was applicd.  The prime
contractor is bocing. The characteristion are
LOA, Ad.M wilh a Algplacement. ol 245 MT'.,  Speed
i in execese of 40 knoto, The weapon asyatomn in-
celudes JIARPOON, the 76 wm gun, and tha WM28/MR94
CFCYS.  Tho complament consints of 4 officers

and 17 enligted men., Egtimated unit production

coutls are shown in the table bolow:

For 20 Ships For 5_Shins
1973 I'lan $18.1M N/A
Estimate 30.1M $64.9M

Figure 13 gives the acauisition schedule.

Baric hydrofoil technology was again shown Lo bho
sound., Presaic desian problems were encountered in
the propulsor and gear box which caused reliability
problems., Difficultics were also cngounterced in
hull and foil fabrication. As a result, there was
a two-year dolay in IOT&E and in DSARC III. Therec
was good polltical support until April, 1977 when

the new Administration cancelled the program based
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on a "lack of migaion," I the program were Lo

ho roinstated, the benafits of co~prodaction asg

PSR

originally cnvigioned vuld not bhe recoverable,

Although funded in R&D, the Navy agsumed {hat

£
; the technology was "in hand." llowover, Booing
: . had a lack of experionce in fabrication. Alro, ;
i there had beon inadeguate development toyts of Lhoe
propulsor and the Navy was slow to provide added :
teehnical support. '
1 I !
: : In summary, the ship was a developuontal prototypea .
; :
! that experienced technical problems during con-
gltruction and test, Mull DSARC troatment was
appropriate,
|
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SRCLION 6 = PROGRAM STARLLITY

Sigailicant improvements to the ship acquisition cycle could
b ochicoved through meavsures that would enhancoe the overall

stability of the vhipbul Yding program. There is a need tod

¢ Roduce faluze starvts.
e hBetter utillze limited resourcuas for ship design.
o DIlan shipyard worxkloads,

Increase management conmitment to approved programs.

To achlave thowe ends there must be increased emphasis on long

range planning, anl greater support to programs cnce they are

bagun., Coneidering the extensive planning effort and management

interent: that already charaecterize the shipbuilding program,
furthoer emphaisds may be difficult to achicve. Nevertheless, the
following discussion may bhe constructive,

a., FyYpp

Figure 14 providos a useful summary of the survival rate

of shilp programg in successive annual updater of tho

Fiva=Year Defense Plan, It 18 seen that all categorics

of ships hava slipped, some more than others, It should

be noted here that Figure 14 is banod upon the President's

annual budget submission and that il does not roflect thao

further annual curtailments invariably made by the Congress.

Neithor do the figures reveal whoere programa have boon
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stopped altogethor or merely reduced or stretohed

vt howeror, the dmpact of this instability on the
ront end planning eoffort ag well ag on shipyard
workloads hontd he olawious,

PFONDTNG FOR SHIP DHSIGN

In carlticr years the Navy was allottod a relatively
pmall Ral badgel for conceptual studles and proelimdnary
design coffort Lor now shipn,  Most 'of the ahip design
effort wvon fuuded by the SCN appropriation, including

thae denign atngoe hnown ag contraect design,

™ recent yearsg Congress hag heen incaeasingly insigtent
thatt all ahip design, up Lo the point of contract award
for the lead ship, be funded in tho RDTER appropriatiun,

Two progran clements ware ostallished:

Ship Ireliminary PDeasdyn + v v v v« « « « « « PE 6,3

Ship Contract Design o o« v o o« s v « o+ « PG4

While some flexibility is ponsgible within cach of those
program clements, the transition from proliminary deosniqn
to contract design eonnetoes DDR&E (o1 ovoen DEARC) ape-
proval and release of funds to the Navy, This artificial
divigion of the ship design procons is cquated roughly

to the "advinced devolopment® and "full acale devolop=

ment" stages appl .od to other weapon sysbtom acquisition
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:HN‘QOPYFURNISHEDTOIWQ

19 PRACTICABLE

i

I,:_wc-:-—ln-.:.-_. P SR TP N IO RO U S

. -:.'-..‘:_,“.\v-g'—n*_-', s

I 0 P

i

Py




. JT N

C-52

programs = an inapproprlioate restriction in the case

of ship derdan,

There ia asically no objection to use of RDT&D Funds
oy ship Jesigny however, aliotted funds are soldom
sufficicnt for the offort necdaed to support soveral
ship projects simultaneously albiet at various stages
of derign maturliy., Unfortunately, ship projects that

ara not already in tha 8CN force diructure have
difficully obtaining the RDP&E Lunds nceded to get

glartod,

Theso prablems with early funding would be exacorbated

by the requiroments in OMR Circular A=109 that appear

to praovent a new ship program from entering the force
structura untll it ie recognized in the DSARC process.
NAVY/MARAD COORDINATION

Stahility in tho shipbuilding industry, as a whole, should
be a conuideration in scheduling new ship programs. Onc
weans for dmproving industry stability would be to
coordinate plang more clusely with the Maritime Adwminis-
tration in o mutual effort to schedule and distribute

work 8o as to reduce tho cyelic nature of the industry.
Tha need for such close coupling ky the two major
customars of the shipbuilding industry has beun rocognizoed

for many ycars, and was discusued carlier in Section 4,
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Over the past year initiatives within the Maritime
Adminintiation and the Naval Dea System Comand mani font
a recognition of closer coupling and ponitive improve-
ment Loward that ends Thas I8 ohuavtagingg,

MANAGEMENT CONMPEIENT

"Managoement comdiment" s oan abstvact. but nevertholody
vory important dngvedient for a successful acguisition
program,  Strong advocacy iy required on the part of

the milifary sevvices as well as in 08D, It would be
worthwhile, for instance, For the gervices to disseminate
informatlon on the objectives and status of now prograns,
almlng thls informatien at the rank and file in the
opoerating forrmes in order to gain their comment and

suppoart,

More prayuotically, howover, thae atrong advocacy must
come from Lop management., The need to give greator than
budget yrar stability to the FYDD is also apparent. This
can bo achieved by more careful long range planning,

and by recognition of Lhe political/occonomic realities
frerecast for the out yeurs as waell as for the presoent.

A major goal should bo Congressional recognition of the
force structure planning represented by tho FYDP and to
seak Congrassional approval as a valld planning document,

by nn act of authorization. Obviously, such an action
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would Lo subieet te annual revicw and update by the

Congqrers, Nevertheless, the very fact that the Seyoar

DOD plan ds thus made o Conareassional plan would Tendd

sigqunificant stobility to ity projgram. - Current Cone

gregyion il interast in a Qeyear plan is noted with i
satistaclion: suceess in itu passage should be the ﬁ
slygnnl to poess for a larger authorization. A
"Refar to VADM Doyle's testimony of 4 October 1977 before the ;
National Security Task Force of the ITouse Budget Committee, )

in which he stated: "One of the more important actions that the - i
Congress could accomplisl in order to a¥siut the Navy in its RO
efforts to insure that new shipa nre built in the most efficient S
way would be to forrnally authorize o five yeur shipbuilding ; 4
program,"
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SRCTION 7 = 18C01RS APFLCTING 1P ACQUIEUTION PROCEES

Given the carly establishment of the military need for a noew
class of snip and §ws dnbroduction into the planned Lorec
structuro, a number »f lssuey must boe dealt with in planning

Lhe acquisition pogram.  Those includod

o Intoraction of ship design with gsubsystem development
programns

e Tost and evaluatiocn requiremants

o Drocurcnchb approach and type of contract

v  Contract administration and inspection requiremants

The manayewent approach 1o these issues must. boe flexible,

taking into account. the particular roqulrements of oach acquisition

proyram,
a,  THIARACTION QF SHIP DEOGIGN WITH SURSYSTEM DEVELOPMENT
Conventionally designed ships Fall generally into three
categorics in terms of the impact of . subsystem technology
on Ltheir deulyn charactaristics: (1) auxiliary type
shipg with ninimal armament and stute-of-tho-art .
gystoms (e.g., AOR/DAO): (2) conventional combatant :
platforms with contemporary armament (e.g., FRG-7)) ;
and (3) ships whose purposge is Lo ficld a major new §
dovalopment in propulsion, command and control or armanient 5
(evg., MEGIS). g
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The firval catcunry, auniliarices, dencvally are do-
slaned with sroven technolagy, and concurrency bot ween
ship construetion and suboyatom development s

minimal 5L any,

The sccond category typilies the majority of new com-
balant shipa dneluding sulbmariner,  Thesoe uhips
generally dncorporate thoe most modern armapent and

obhar subsystomy that are available, DProven gub=-
gystomn ava used wherover these aroe perceived to meot
the ship's mission rogquiroments and/or cout conatralnts)
howevoer, thore ié the understandable tendencey to inclwde
fontures thab arae neardng the end of theidr developmont
eyela anmd which are viewed as "highsconfidence" systoms
programnsd o eomplete development, and operational

testing durdng the constructdon period of the lead ship.

A reasonable approach, used in the PFG=?7 and the SSHGHE
programs, lg to omploy shipboord or land=-hased test
platforms to comploete the developmoent and initial
oparational teating of these systems coneurvently with

thoe design and construction of the lead ship of the nuw
clamg. These subsystom test programs then boecome part

of the shlp acquigition program and ure subject to the
DBARC review process along with tho ship. This controllod

concurvrency is a means for expoditing the ship acquisition
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pooceron vhite minamasing the vish that che submyscoomg
oy not e oheratienad Ty nuitab e vhen deployed, A
coneamitant voquiroment of this approach is ta eosare
Fhal suitable backup aubsyatems exist and that the
ship dewign can accomnmoddato Lhow,  Thn alternative
g to corpl.-le the ship without the nnﬁ duﬁnymlvm. with
provisions tor retrorjtting aftar delivory.  The hb963
Gdaen 1o wn esanple of both approaches, where the ship
pPlat form was carefully designoed with provigiong to
install addivional uyﬁtnms at, a lator date, and 1and-
Lasod testing wag unmd for the combat and propulsion

nystomns.

Acquisition dovisdons In the second categoery conter on
solection of the combal suite or othnr subsystoms to go
with the new ship platform,  These deeigions are mnde
in thoe context of an catablished neced for tha new ship
and concorn themsolves with ehsuring that the best
posnible trade-offs are made roqurding cost, schedule
and capabilitlien of the ship'. Angtalled synrtoamy,
Accordingly, one major dacigion point. ip nceeded to ra=
view resultns of the ship design ﬁrogram and to onsure thliat
the acquisition plan 18 compatible with the program ob=-
Jeetives, X! wubstantial concurrent subsystoms tasting

in planned during lead ship construction, a socond DSARC

IV YL o, bt g Ll L TR
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roview may boe desirahle to roview program proygress

prior to start of follow ship construction,

From the point of vicew of acquisition strateyy, the
third catoegory of ships is the ene involving majou

noew doeve lopments whoee design interacts with the

design of the ship platferm to such a degrec that
neidther the ship nor the subsysitems can be developed
independently of the other. Typically, new combat
system dovelopments take many years to reach a degree
of moturity that warvants produciion for operational
use, Barly planning is needed to anszure that the
weapon system and the proposed ship will be cowmpatible
and that, toygother, they are consistent with the force
structure reguirement. 'Thus, ship design congiderations
wust be allowed to influence the weapon system develop=
ment from thoe outset, with continuing coordination

thiroughout the weapon development phases.

Figure 15 illustrates the relationship that should be
cilablished between weapon systom development and ship
denign.  Ship concept studies and preliminary desian
offwrt should run in parallel with the weapon system
concept formulation and validation effort, with close
coordinal.jon between the two. The major pragram decision

puint, BSARC II, should address beth the weapon systom
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iand the ship, but the timing of this declsion point

must he gearcd to the readiness of the weapon systom

for al Jeast limited operational deployment in the

lead ship. This would normally bo poesible if the

advanced devolopment effort on the weapon systom has )
included adeguate prototype demonntrations through land- @
based or sea based tests. On this basis, the first M
operational weapon systoem could be considerad a g
"lead system", comparable to Lthe lead ship with a clans
to follow. The weapon program could then include
verification tests concurrent with lead ship construction, 2
in a manner similar to the approach desceribed in
Category 2 ahova, Similarly, the DSARC ITT decision
point would be timed to occur when the weapon systoem
verifilcation and ship integration tests are completed,
and the decision would apply to follow-on construction
of both the ship and the weapon systaem, "
TEST AND LVALUATION OF SHIPS
DOD INST 5000,3 waets forth policy on test and evaluat.ion
requircments during the acquisition process, The

pelicy basicolly prescribes a progressive program of

testing to support development and to ensurc that tho
noew mystem is operationally suitable for deployment

before being committed to production,
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C-61

POD INSYT S000.3 recognizes the long time required to
bulld shipn and that, for shipg based on conventional
Ltechnology, it is not necessary to conduct oporatliona)
testing of the lead ship of o clags prior to initiating
follow=on construction. As discussad carlier, saparate
Lest programs can be established, where necessary to
provide an initiald vorification of new subsystoms
concurrent with procurement of equipment for the lead
ship. However, the policy also requires that a

full operational evaluation be made as soon as posaible

after the lead ship ig delivered.

For new ship concepts (e.y., hydrofolls and surface
affect ships) with major innovations in the platform and
propulsion technology, DOD INST 5000.3 reoquires an
initial oparational evaluatiun of a prototype or lead
ship prior to {ollow=on construction prograws. Da-
cisjone for follow-on programs .are to be based on the
operational suitability and military value demonstrated

by these tests,.

The principles of DOD INSYT 5000.3 have been applied in
the TFG7 and PHM programs and are intended for future
ship acquisition programs. For the FFG7, a combination

of land-bosed and ship board tests wero performed on Lhe
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iadars, wsonay, migsile fire control systoem and thoe
gis turhlne main propulsion systems,  Thoese tests were
a part. of the lead ship program.  On completion of
those initial tesls, follow-on procuroment wag
anthorisoed to support the follow=-ship program. An
oparational appraisal of the lead ship is plannod wvoon

after its delivery.

The PUML has completed a successful opaerational evaluation

embracing all aspects of its design, including hoth the
ship platform and its combat systems., Significanrt
daliclencies wore dlselosed by these tosts and sub-
soguently corrected, resulting in a substantial delay
in satisfiyling 15 roquiraments for follow-on con-
structiion, IPollow=on ships, 1f authorized, will beneflt

greatly frowm this experience.

In the main, present policies on T&F for ships appear
to-be vorking wall and are cendorsed.

PROCUREMENT APPROACH AND TYPE OF CONTRACT

The approdach Lo naval ship’procurement has varied ovor
the past fiftoen years, reflecting the proourcnent on-

vironment that pertained for various classcs of shipu.

Miyure 16 idllustrates the principal types of vontracts

that have been used, Conventional compoatitive bhids
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(firm fixod price) wore used In the early to middle
Sixtices, whore procurcements were primarily for

auxi liary ships or rolatively non-complex surfaco
combatants, Thoe total packago concept was used for

two major procurcnents (PHO63 and LHA). Submarine
programs and certaln auxiliary procurements in the

carly Seveatlos employed compotitivaly bid, negotiated
fixed prioce=incentive type contracts. As noted by

the case studies in Section 5 of this report, many of
thege prograng axperienced problems ranging from program
stroeteli=oul, to excessive cost growth and, in some
cages, Congressional criticism of the manner of awarding
and administering contracts. While each of thesa
apprroaches may still be applicable in certailn cases,

the process has continued to evolve.

The FFG7 procurement was initiated in 1972 for a planned
procurement of 50 ships. It was recognized that use

of a single shipyard for this large procurement would
result in a very lengthy programa; thus, the procure=-
ment plan wag structured for three shipyards. A lead
shipbullder was sclected compatitively to assist the
Navy in-house design effort and to build the lead ship.
A socond shiphbuilder was also selected to participate

In tho dewlygn procoss so as to be better preparcd to
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wundertake a portion of the follow~on comrtruction,
and Lo be alternate lead ship builder» in the cvent
of unsuccessful negotiation with the firgt one for

lead ship constvuction,

A cost-type contract wan utilized for detailed desigu

and construction of the lead ship in order to provide
increased visibility into cost factors and added
flexibility in effeclting design changes., TFixed price
incentive contracts have been awarded to both the lead
ship contractor and to two other shipyards for follow-on-
ship construction, with the lead yard being responsible
for design, confiquratlon control and procurement

docunentation for vendor furnished equipment.

As noted in Section 5, an important additional featunre
of the FI'G7 procurement was the deliberately planned
two-yuar gap belween starting construction of the lecad
ship and follow-on-ships. This planned delay has per-
mitted the lead ship contractor to overcome early
construction problems and to validate major drawings
and documentatlion to bo used for the follow-on-ships,

It is expected that this will preclude major slippages

in the follow=-on-ship program.
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Pigure 17 provides a convendent suwmmary >f the FFG 7
procuracment approach as compared with cartier approaches.
while it may boe too carly to judge, the FFG 7 approach
appears to be a workable solution to many of tho problemns
that have characterized multi-ship procurcments in the
past, and 1s boing applied to apcooming programs such ag
DDG 47, L&D 41, and CGN 42,

CONTRACY ADMINISTRATION

In eczamining case histories, production problems account
for much of the increase in the length of the acquisition

cycle., Some of these problems are traccable in part to

contract adminiatration:

(1) Delayed placement of CFE purchase orders undexr FPI
contracts due to ASPR "pass down" clauses and com-

plexity of consent packages requiring goverxrnment

approval.
(2) GFBE/GPFI Adelays and inadequacies,
(3) Large number of change orders, typilcally:
- CVAN - 2500 changes
-~ CGN =~ 2000 changes
~ 88N =~ 1000 chanyes
(4) Rigidity in use of MIL SPECS/S8TDS, and the applica-
tion of system engincering "illities",

(5) Rigidity in on-site contract administration.
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In light of {ha above, some compurisons wore mado
with UsCG ond commercial practices, It was found, as
might be oxpected from at least a cursory survey,

that MARAD and tho USCE programs are characterizoed

by very small ficld organizations that are staffed by
highly competont profeusionals, and that the numbey

of change orders per ship 18 almost miniscule
(typlcally twelve for a MARAD ship) compared to Navy
programs, Thae hasty conclusion cannot be drawn from
these observations that the Navy SupShips organization
and operations should be rostructured along MARAD/USCG
lines. However, there are enough naval auxiliaries
baing regularly acquired that speecial considaeration
should be given to drastilcully simplifying thelr con-
tracts and contract administration, Among other things,
the realistic application of so-called "comuerxcial
practice" hased on American Bureau of Shipping and USCG
gpecifications for non-military wqguipnent and material
should be expanded to reducce matoerial lead times and
costs without increase in risk. Finally, greater
delegation of authority, similar to thet exercised

by MARAD and USCG field representatives, could be
baeneficial.

DSARC RIVIEW AND DECISICON

The foregoing scctions have discussed gome of the issuaca

that are genorally consjdered in structuring an acquisition
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plan Sor naval shipsg, It i8 now of intorest Lo sun-
maLise the study vesults in terms of how (he DSARC

review procanss applios,

Ag notod in Scctdon 2 of thir report, the first
casenlial ptep dn a ship acguiswition program is to
catablish tha program dn the forvee strueture. For
shipn, this has normally been dome in the past through
the POM/IYDE, prodess which is the primary vehlele for
reflecting integrated reguirements established by tha
Joint Chiefs of sStaff and tha miiitary servicos, It
i not clear how thig first stop can be achieved for
ships through the DSARC process as visualizod by OMRB
Clroular A~109 without introducing unnccepﬁable delays
in the program formulation stage. Neverthelewss, by
whichever route the progrvam is Knttiated, the force
rogquirement should be pupported by both the FYDP and {:ho
DEARC so that the neccssary RDP&E funding may be re-~
leased for the conceptuanl studics, design and planning

effort that muet bhe accomplished prior to initiating

a laad ship program,

A DSARC-T review may well be appropriate in certain

programg ncar the endof the preliminary dosign phase,

mainly as a roview of progress and to clarify technical
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ivaues rogarding the dosign of the ship, systoems
intcaration and plans For concnrrent testing., 1+ a
SARC-T review la scheduled, however, it should not
be used as a vehicle for interrupting funding or tha

tronaition from reliminarvy to contract design.

The primary program review should bo the DSARC-IIL,

aimed at authorizing the detail design and counstruction
of the lead ship., This review should cover all of the
majer lssues, including the desion of the ship and the
plang lor aecquisition of the entirce class. If necessary,
the need for the new shlp class can ba re-affirvned at
this peoint and the results of on-sgoing mission analysoes
and tensts can bo introduced to ensure that the proposed

program will satisfy the requirements,

In some rospeocts, the DSARC-IIT appears to be a super-

fluous requirement for ship acquisition programs.

Normally, the first or lead ship would not be under-

takoen unless the intent was to carry on with followe-on shipa,
The DSARC-ITI is not the vehicle to re-determine how

many ships arce to be built, Policles are clear that
follow-on ships will incorporate only those subsgystoems

and equipment which have been thomaselven approved through

the DSARC process for production and service use,
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For complen progranes, hovever, a DSARC-III may bhe ap-
propriate Lo rovivw results of subaysatem taest prograes
that have oceurrod aince the DSARC-IT, or to considor

in groutey depth the procurement and rapagoment plans
, REey T e .
v . Lot : v ' ‘5
t i} . " L HERE . R :
From the above consideratiohs, the applicalyility of)
DSARC reviews nuy be puumarixod as illustrated in

Flgura 18

(1) Non=gombatants. Combine DSARC's 0, I, II, and III,
into a single PSARC, An  NSARC would be proferable
for such cumes,

(2) Conventional Combatants with State of tho Art Sub-

fAystomy,  Combine DSARC's O, T, and IT into a single
decision polnt almed at authorxizing the lead ship
and manufacture of the systems to be installed in
the lcead ship, Additionally, this DSARC should
roview plans for on-going Lesting and c¢learly do-
fine the milustonas to be met hefore £o)low-on ships
or thedr subayntems can bo ordered, If necessary,

a DSARC-IIT could be held vo reaffirm that the
necessary milestones have been mat,

(3)  8hips with Muloy Advanced tiubsystoms.  The approach

for these ships can bo essentially the same as For

the provious catogory, with the added reqguirement

THIS PAGE 18 BEST QUALYITY PRACTICABLE |

ZROM 0OPY FURNISHED TO DG e




C-72

<0

O aiic oo

L ot

.
e

v
A

e « e

v

A

et

JE Tt VI

[

| R R A b
s Lt IRUIITON|

———

o G

Yo

Py

o<

IR AT TR AN

g —

B

4 aAPLD
L3 s

TPV SR

N

FERIS

"

TS s

[

I ]

n i Al
N2 NN

DI SR JEE 3

g AT

v

. - e . bt es s e et o

P o, SIS .

s s v o | s e ¢ vt

A iy |

Ll

s
o

WYL

[sge]

—r

iy
dv

I

'

'

i

i

1
HES o
1d [
\II £ A -

o e ————
L ¥

o~ e
o ynd L
VTR 10N ;
I..-ﬂn.lruu IRV Y
. L}
.
‘4

U .




[ U.... S

U Y

(4)

C-73

that earlier NDSARC's on the weapon systom must
include considerations of the entire ship-
weapon aystom.

Unconventional Ships,  Should follow the full
DEAREC structure as is applied to any other major

new development,
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SECTTON 8~ SUMMARY AND_RECOMMENDATLONS

Based on the foregoing discusgsions, which place primary emphasis
on considerations that aftect the length of ship acquisition
eyolos and measures thot might be taken to shorten or avoid
additional growth, it is concluded that program stability.and

flexibility in tailoring acquisition stratogy are the principal

means o thoso onds.

Program stability should be improved by: }
i
a. Seeking authorization by Congresy of a S-year SCN f
Program bhased on firm force struclture decisions, ™ ;
b. Sustained managament comnmitment to programs established
through the POM/PYDP process,
¢. Stronger MARAD/NAVY coondination in industry loading,
and ‘
d. Provision for conbkinulty in RDT&E (6.3 and 6,4) funding
for conceptual, preliminary and contract design,
Floxibility should be exercised in tailoring acquigition strateqy
based on ship type and matarity, stalus of aubengystem development
and industry posture by:
i, Early coordination of sub-nystem R&D with platform
constraints.
b. Controlled concurrency of gub-systoem development and ;
ship produection. 2
“As strongly endorsed in recent CNO ($W) testimony before the House Budget ‘*
Committee, 4 October 1977, \
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G

Sclection of applicabhle procurement approach,

d. Maplation of MARAD fnd USCH, contract administration
practices for nonecombalant ships, and

e. Limiting the nuamber and timing of DSARC revicws

for ecach case according to practical neod,

1t in the judgement 'wf the Ship Acduioition Team that implementation
of thoe foregoing rocommendations will inhibit further growth in

the lenglthe of shlp acquisitlion cyeles, and offer the prospect

of a significant reduction,
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