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PREFACE

The book may be considered as both a treatise and a reference work designed to provide
the reader with as broad a view as possible of the quest for excellence in managing the
acquisition of defense (and space) systems and equipment since the end of World War 1. At that
time, the challenge to preserve the peace became clear, as did the need to manage successfully
our scientific, engineering and manufacturing endeavors, be they government or industry in
nature.

Many of us now practicing management started out doing something else. Then, according
to Thomas R. Horton, president of the American Management Association, the challenge of
management arises and "there is need to learn a new profession. Dedicated managers take their
roles seriously and commit themselves to a process of lifelong learning....The engineer who
becomes a successful manager learns to take the new management calling just as seriously as he
takes the profession of engineering." (This describes my experience in many respects.)

Since the 1940s, many experts have appeared along the way. An expert, as I see it, is a
skillful person with much knowledge and training in a special field. Such a person becomes
known as an authority to whom others defer. But, history taught us that experts have just as
much trouble as others in making accurate predictions — especially (as Samuel Langhorne
Clemens notes) when those predictions refer to the future.

Government and industry produce experts who can be wrong. With rapid advances in
science, many experts emerge. One of the problems of becoming an expert is that others seek,
even demand, prediciions. But predictions can be wrong. For example, in 1895 Baron William
Thomson Kelvin said: "Heavier-than-air flying machines are impossible.” In the 1930s, Theodore
von Karman thought that flying faster than the speed of sound was impossible because "no
material could hold up as it passed through the sound barrier." Later, when von Karman was
asked what he had done wrong, he replied: "My mistake was in writing my prediction down."
One of the pitfalls of having to play the role of an expert is that one becomes reluctant to express
one’s true ignorance.

Probably the expert with the best track record for predictions was Leonardo da Vinci, who
lived from 1452 to 1519. He studied anatomy, astronomy, botany, geology and fluid mechanics,
and drew plans for hundreds of inventions. For example, he drew plans for a flying machine, a
parachute, a movable bridge, a tank and a submarine. His success was partly due to the fact that
he was an excellent observer, and he never said "never." In his predictions, he focused on what
might be, rather than on what appeared to be impossible at the time. In order for us, our
institutions and our society to fully embrace the future, we would do well to nourish the spirit
of openness expressed by da Vinci, and I hope I have been able to do so in this book.
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The book describes my experience and findings in the technological-management world.
It conveys what | have observed and learned in industry, government, and academia...and sets
forth my special point of view in the engineering, manufacturing, and management environments
in my personal quest for excellence. There are many good approaches that can be taken in any
quest. Some will be successful; others will not.

For years I have been directly involved in the acquisition of defense and space svstems
programs in the United States, both in industry and in government. I experienced hope, joy,
inspiration, some frustration but, always, a challenge.

World War II began before I completed my college education and I participated in the
conflict. When the war was over, I completed my education and prepared for a professional
career. After some industrial experience, and teaching engineering at Rutgers, the State University
of New Jersey, and at Virginia Polytechnic Institute and State University, I accepted a position
with North American Aviation — now the Rockwell International Corporation — in California.

The company grew rapidly in the early 1950s and I advanced through a series of positions
involving the development, design, manufacture, test, and support of both defense and space
systems. This experience included work on such programs as the Navaho, GAM-77, and
Minuteman missiles; the F-111A aircraft; the Polaris and Poseidon submarines; and the Apollo
moon program — my specialty being in guidance and navigation systems. Following experience
as a lead designer, supervisor, project administrator, and project/program manager, I became a
member of the corporation’s senior technical staff, reporting to the senior vice president of
research and engineering at the executive offices, and focused on the establishment of corporate
policy and direction. In addition, I served as a member of the company’s Invention and Review
Board, and the Product Planning and Business Committees.

In 1970, I was invited to join the Director of Defense Research and Engineering, Dr. John
S. Foster, Jr., in the Office of the Secretary of Defense. Plans and Programs (to which [ was
assigned), was presided over by Mr. Edward L. Ball. I helped prepare the first edition of the
major defense system acquisition directive (DOD Directive 5000.1) and develop directives and
procedures in areas like configuration management, system engineering management, data
management, and independent research and development.

During that period, I participated in preparation of the charter and establishing the Defense
Systems Management School (DSMS) — an inspiration of the Honorable David Packard, then
Deputy Secretary of Defense. After its founding and start-up activities, I accepted an invitation
from the first commandant, Brigadier General Winfield S. Scott IIl, USA, to join the
organization. I served as a member of the teaching faculty, chief of programs, chief of plans,
advisor to director of plans and programs, acting chief of publications, associate and acting dean
of administration, and senior member of the research and information faculty.

During my years in industry, and afterward in the Department of Defense, I have been
an active member of The American Society of Mechanical Engineers, The Society of




Manufacturing Engineers, The American Society for Quality Control, The American Society for
Engineering Education, The American Management Association, and Sigma Xi - the Scientific
Research Society. Furthermore, [ have served on government/industry working groups sponsored
by the National Security Industrial Association, the Aerospace Industries Association, the
Electronic Industries Association, and the American Defense Preparedness Association. [ have
been a visiting lecturer at the Army War College, the Naval Postgraduate School, the Air Force
Institute of Technology, the University of California at Los Angeles, and The George Washington
University. | am listed in Who’s Who and Who’s Who in American Education.

Because the subject has been a continuing concern and challenge to me, many of the
books and papers I have been the author of are devoted to some aspect of managing the
acquisition of defense and space systems.

For everyone who has been engaged in pursuing the best way to manage defense
acquisition, I hope this book will bring back pleasant memories of the accomplishments and
successes enjoyed. For me, it’s been a fascinating, exciting and ever-challenging pursuit. To you
taking up this pursuit, be assured the prospect of a brighter future is in your hands.

David D. Acker

McLean, Virginia
October 1991
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FOREWORD

David D. Acker
October 12, 1921 — January 14, 1992

Dave Acker left a legacy at the Defense Systems Management College when he retired
in December 1991 after 20 years. An accomplished writer and esteemed colleague, Dave’s works
will endure as long as this Nation develops and produces weapon systems for self-defense and
protection of freedom. His many books, articles and papers are contributing significantly to an
improved understanding of defense acquisition by students and users in the defense community.

Dave completed this work, Acquiring Defense Systems, shortly before his death in January
1992. It serves as an excellent and detailed reference and study piece on how we in defense
acquisition have conducted business since World War II, with special emphasis on certain topics
of deep interest to Dave, such as quality and ethics, which personified him as businessman,
author, teacher and friend.

This work is published with pride and honor in memory of Dave. A special thanks to
Esther Farria, Shelley Fink and Kay Sondheimer for their editing, administrative and production
assistance.

Wilbur D. Jones, Jr.
Director, Defense Systems
Management Cc'’<ge Press

July 1993
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DEFENSE SYSTEMS
MANAGEMENT COLLEGE

The defense systems acquisition environment entered the 1990s in significant turbulence
with attendant major challenges for the DSMC. Implementation of efficiencies mandated by the
1989 Defense Management Review (DMR), the modified threat resulting from fundamental
changes in eastern Europe and the Soviet Union, and large defense budget reductions had an
affect on the way DSMC did business. Even the specific nature of DSMC business was impacted;
but, the DSMC basic mission areas of acquisition education, research, information dissemination,
and oversight of the total DOD acquisition education program continued and expanded.

In February 1988, the Honorable Robert B. Costello, Under Secretary of Defense for Ac-
quisition, directed that:

..the mission of DSMC is expanded to include the entirety of acquisition
management.

The scope and magnitude of this mission represented the greatest challenge to DSMC since its
founding. The DSMC, as the Defense Department’s premier joint acquisition management
college, generally focused efforts on education, research and publications relating to program
management and systems acquisition. The College broadened its horizons to maintain excellence
in education and training in essential elements of defense acquisition management. The DOD
acquisition system included all equipment, facilities, and services planned, designed, developed,
acquired, maintained and disposed of by the Defense Department. The system extended to
establishing policies and practices governing acquisitions, determining and priortizing resource
requirements, directing, and reporting to the Congress. More explicitly, the Congress asserted that
the acquisition workforce included all those involved in contracting, logistics, program
management, systems engineering, production and manufacturing. The College undertock
initiatives it believed would go a long way toward meeting the expanded challenge.

An Acquisition Enhancement Program Office was established to provide the Commandant
and the Office of the Under Secretary of Defense for Acquisition full-time oversight for courses
required for Service acquisition certification. It coordinated development and revision of these
courses with acquisition educators throughout the DOD component schools, promoting high
quality education while avoiding unnecessary duplication.

The DSMC Center for Acquisition Management Policy (CAMP) analyzed defense
acquisition issues, problems, and policies, and recommended constructive changes. Their findings
went to senior-level policy officials including the Department of Defense Acquisition Executive
and other defense personnel, the Congress, acquisition policy-makers, acquisition executives of
the military services, and the Policy Guidance Council.
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Reductions in the size of the armed forces and recognition in the DMR and elsewhere of
the need for the highest quality work force changed and increased demands on DSMC for
cducation. The College ramped up its capability to provide the 20-week Program Management
Course (PMC) to the increased number of students needed by the military services. The DSMC
also developed an introductory-level course in program management, the Acquisition Basics
Course, to meet Services’ needs for educating people just entering the acquisition business. The
College continued to investigate new and imaginative ways 10 meet Service needs at the four
DSMC Regional Centers, permitting a more efficient and effective use of resources. Because of
the dynamic cnvironment of systems acquisition management, the demand for short courses
changed. Responding to this environment, DSMC revised, updated, and added courses to stay on
the cutting edge of the acquisition business. For example, the College became the DOD focal-
point for Total Quality Management (TQM) education and training. DSMC also developed a new
course, "Systems Acquisition for Contracting Personnel.” In the multinational arena, DSMC
developed an "Advanced International Management Workshop” and concluded an "International
Defense Education Arrangement (IDEA)” for cooperation with counterpart institutions in Europe.

Further keeping pace with defense acquisition, the College has continued to expand
research in a varicty of acquisition projects. Most visible products are more than 40 practical
handbooks and guides for program and functional managers. The publications and rcports
containing results of acquisition reséarch are used in the classroom. Because the information is
current and carcfully researched, these documents are in demand by DOD and industry
acquisition professionals.

The Program Manager, a bimonthly journal published at DSMC, continues to broaden
its circulation. It has captured the attention of the acquisition community by providing a critical
link with program managers. The journal, which is also read by people in the Exccutive Office
of the President, the Office of the Sccretary of Defense, the Service headquarters staffs, the
Congress, and industry serves as an effective communication channel for the prescntation of new
concepts, policics, and practices in managing defense acquisition.

In 20 years as the center for system acquisition management education in the Department
of Defense, the College earned a worldwide reputation within government and industry for the
excellence of its education, research, and information dissemination programs. This reputation
was gaincd by a disciplined adherence to a basic mission and rapidly and comprehensively
adapting DSMC programs to changes in the acquisition process resulting from executive and
Iegislative branch initiatives. The DSMC will continue this proven approach so that, in the world
of the College vision statement:

DSMC will create an atmosphere of quality which fosters personal growth,
profcssional deveiopment and empowerment of its people and its customers; by
the 21st Century we will be the Department of Defense focus of excellence in
acquisition education, rescarch, and information disscmination. We will enhance
public confidence by leading continuous improvements in the acquisition
management process throughout Congress, the Department of Defense, and
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defense industry. Through high quality service to the entire range of customers,
we will be recognized by lawmakers, policymakers, and decision makers as the
preeminent academy of acquisition managcment.

At DSMC, we are committed to ensuring that members of our military services and
associated civil servants in the defense acquisition business nave the necessary expertise to
manage defense systems effectively. This will ensure that our soldiers, sailors, airmen, and
marines are equipped with highly reliable, supportable and effective weapons systems.
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May we strive for excellence and achieve it — but avoid the pitfall of arrogance.
May we develop integrity — but avoid the pitfall of pomposity.
May we develop fortitude — but avoid the pitfall of becoming hardened.

May we broaden our appreciation of scholarly activities in fields other than our own.
In our world of polarizing dimensions, may we not permit scholarship to divide us.

May we develop a sense of humor and never lose it.

May we understand what we have done and reflect upon the implications of our results.
May we not only take time to reflect — but may we also take time to dream.

May we dream of what is possible.

Then, may we act.

— Based on original thoughts of
Fredrick H. Shaw
President, Sigma Xi
June 1991
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Four Decades of
Design and Evolution of Defense Systems
Acquisition Management




Introduction

The Concept of Defense Preparedness

The basic objective of defense spending is preparedness. Accordingly, the maintenance
and upgrading of current defense systems, as well as procurement of major new defense systems,
represent a significant activity of, and cost to, the Department of Defense (DOD). Through the
vears, threats caused differing political philosophies in the international arena, and the constant
pressure to contain costs has resulted in increased attention on the defense systems acquisition
process — a process that, since its inception in the late 1950s, has depended on a close working
relationship between the DOD and industry.

During World War II, government-industry teamwork enabled this nation to become the
"arsenal of democracy.” We fulfilled our requirements for defense systems in a profit-motivated,
free-enterprise environment. President Dwight D. Eisenhower, in his farewell address to the
nation in January 1961, pointed out that the United States was facing a hostile ideology;
therefore, the military establishment must provide a "vital element in keeping the peace.” "Our
arms must be mighty, ready for instant action, so that no potential aggressor may be tempted to
risk his own destruction,” he said.

The United States didn’t really have "an armament (defense) industry” until after the
Korean conflict, Eisenhower explained. In previous wars this country had been able to convert
from the production of "plowshares" to "swords" in time to meet any national emergency. At the
start of the 1960s, Eisenhower found this approach to be no longer viable. A return to the
plowshares to swords approach would have been unwise because of the growing technical
complexity of our defense systeme and equipment; the long lead times required for design,
development, production and testing, and the attendant increased costs of defense systems. If the
United States had returned to the in extremis approach to national defense, it would have left our
country vulnerable to would-be aggresso:s.

Eisenhower felt that "the councils of government...must guard against the acquisition of
unwarranted influence, whether sought or unsought, by the military-industrial complex." Citizens
in and out of government shared his concern and worried that a community of interests might
develop that could influence the magnitude and direction of our domestic and foreign policies.
Included in this community — the military-industrial complex — were corporation executives,
military officers, civilian bureaucrats, congressmen and others. At the center of the community
was the unique relationship between the DOD — the customer — and the companies in the
defense industry — the contractors. Some patriotic citizens went so far as to say we had
progressed from an arsenal of democracy to a military-industrial complex composed of a group
of people concerned with only their own interests and welfare.




The question that required an answer in the early 1960s was this: Are government and
industry keeping each other in check, or are they acting in concert to reinforce one another? In
other words, would the DOD-industry teams coalesce to the point that they would be free to
operate without constraint? Were this to happen, the traditional balance normally maintained by
our political system would be jeopardized. The answer, of course, was — and still is — that the
traditional checks and balances will remain intact.

The Concept of Program Management

During the 1950s and 1960s, the concept of program management — the technical and
business management of selected tasks using a centralized management authority — evolved from
the need for an organized approach to managing the defense systems acquisition process. This
process consists of a complex cycle that commences with identifying a need and conceiving a
system to satisfy the need. The cycle ends — following deployment (and possible modification)
of the system — with the retirement of the system from the inventory, or the expenditure of the
system in service, as in the case of an air-to-air missile. A program — for our purposes — may
be considered as an aggregation of controlled, time-phased events designed to accomplish a
definite objective. Often a program involves a pyramid of contractually interrelated government,
contractor, subcontractor and supplier organizations for long periods of time. In this complex
environment, the performance of an organization can affect others. Procurement methods and
practices present a formidable challenge to the government-industry teams established to manage
programs. Expericace gained since the Korean conflict indicates that successful completion of
a program depends not only on the contractual environment, but also on an understanding and
proper application of a number of management systems developed by the DOD and industry.

Beginning in the late 1950s, the framework for program management may be attributed
to the Air Force Systems Command when it published a series of regulations popularly referred
to as the "375 series." These regulations and the accompanying manuals originated in
missile/space programs, where failure could not be tolerated. The 375 series went into detail on
how systems acquisition should be managed from formulation of a system concept until "phase-
out."

As program offices for managing the systems acquisition process were organized through
the Services, the nature of the offices took a variety of forms. Some offices were highly
integrated and self-supporting; some were of a matrix type; others were highly-staffed and
dependent upon a permanent functional staff for their support. The concept of a program office
to manage the development and production of a system proved to be sound; however, some
offices were hampered in their activities by management layers, either by the Service involveq,
or by their own functional and/or supporting staffs, or by both.

Every program, regardless of its size or the nature of the defense system involved,
exhibits certain factors in common with other programs. For example, a program generally
contains five' distinct phases in its life cycle: (a) exploration and development of alternative
defense system concepts based on a recognized mission element need; (b) demonstration and




validation of selected alternative concepts; (c) design, development, limited production, test and
evaluation; (d) production; and (e) Service deployment, operation and operational support of the
defense system. The fifth phase may also include product improvements, planned and unplanned.
Within each phase are discrete and specific events that must occur before the program advances
to the next phase. The program life cycle represents a meaningful and understandable framework
into which virtually every action, event, document, responsibility and authority bearing upon the
management of the program can be fitted. Figure 1 depicts the evolution of the major defense
system acquisition life cycle over the years.

When the contract for a program is negotiated and signed, it represents, in an implied
sense, a partnership agreement between the customer and the contractor. By awarding the
contract, the customer does not relinquish responsibility for program performance; therefore, the
customer must know how the contractor is managing the project. For example, the contractor’s
organization is of concern to the customer, but to a lesser degree than the operation of his system
for planning, scheduling and controlling the project effort. The contractor’s system for allocating
resources, authorizing work, and evaluating its own and subcontractor performance are vital
customer concerns.

Nat:onal security objectives provide the guidelines for initiation of new defense systems
projects and the continuation or deletion of existing projects. These objectives are derived from
many sources: presidential statements; National Security Council deliberations; intelligence
reports and estimates; and national and international political, economic, military and social
factors.

Now, let’s examine how the process of defense systems acquisition has matured and how
it has been affected by the changing management philosophies for conducting DOD business
through the past four decades.

The Decade of the Fifties

Following a low volume of major defense systems business after World War II (the late
1940s), the Korean conflict and the general deterioration in the international situation led to an
expansion in the development and production of defense systems. During the latter half of the
1950s, defense systems sales were stable, and a gradual transition from long production runs to
more research, development, test and evaluation began to take place.

The process of procuring major defense systems in the 1950s was complex. The military
projects lasted many years and consumed large amounts of money. Nevertheless, the basic
process for procurement of defense systems included all functions that normally pertain to the
acquisition of goods or services; that is:

— Preparation of a description of the requirement (need)




— Solicitation and selection of sources
— Negotiation and award of a contract
— Activities involved in contract administration.

The key steps in the procurement process from the 1960s through the 1980s are illustrated
in Figure 2. In a specific procurement, the variables such as (1) statutes and regulations that
apply and (2) the urgency of satisfying the requirement may impact the actions to be taken in
each step and/or the sequencing of the steps.

During the 1950s, defense business was characterized by rapidly advancing technology;
concurrency in design, development and testing; and cost-plus-fixed-fee contracting. Emphasis
was on the development and production of defense systems that incorporated the most advanced
technological innovations. This, of course, led to a high risk of failure.

Money was authorized to develop almost any new defense system that appeared capable
of giving the United States a performance advantage over any potential adversary. Such
considerations as "should-cost," "design-to-cost" and "life-cycle cost” were not uppermost in the
minds of the defense systems planners until the late 1950s. Development and production were
carried out under cost-reimbursement contracts. In this environment, production costs did not
pose 2 major constraint on engineering design. When a design was discovered to be impractical
in production, or inoperative in field use, it was modified in accord with government-funded
engineering changes.

Toward the close of the 1950s, a new trend began to appear. The government began to
look over the shoulders of the defease contractors. It was when the United States accelerated its
pioneering program in ballistic missile development and production. The high risks and costs of
these programs, which employed concurrency of development and production, could not be borne
by industry alone. Heavy reliance had to be placed on sole-source procurement, because
competitive capabilities had not been developed. By 1960, for instance, a majority of the contract
awards made by the Air Force were noncompetitive, and more than 40 percent of the awards
were cost-plus-fixed-fee contracts.

The DOD did not have an orderly, integrated planning, programming and budgeting
system during this decade. Although James V. Forrestal, the first Secretary of Defense
(SECDEF), took steps to create a uniform budget structure for use by the military departments,
the planning and budgeting by each department was carried out in relative isolation from the
others. Consequently, the plans prepared by each military department were based on (1) the kind
of war that department envisioned, and (2) reliance of that department on its own resources. This
led to overlapping functions, duplicating missions, and occasional capability omissions.

Military planning was hardware-oriented and looked ahead five years. On the other hand,
military budgets were separated into appropriation categories (input oriented) and unconstrained




by the Office of the Secretary of Defense (OSD). As a result, military departments tended to
submit budgets that were higher than either the SECDEF or the Congress could accept. The OSD
budget, prepared by the Comptroller, considered fiscal realities, but only projected requirements
for one year in advance. The Director of the Budget in the Bureau of the Budget (now the Office
of Management and Budget) established the final defense budget. Several changes were needed
to correct the problems and bring about an integrated process:

— An orderly, coordinated system had to be developed
— The OSD had to provide fiscal guidance to the military departments

—Planning had to be guided by OSD, and communication between the military
departments had to take place

— Planning, programming and budgeting had to be focused on national security objectives
over a specific number of years

— Better communication with the Bureau of the Budget had to take place.

The lack of a well-organized and integrated DOD financial management system, along
with the practice of "piecemeal” procurement, led to unstable employment in the defense industry
and the emergence of a transient work force. Many of the contractors being challenged to develop
and produce defense systems on the outer fringes of technology found it difficult to create and
maintain smoothly functioning project management teams.

During World War I, defense industry had become a significant factor in the economy
of the United Statcs. The DOD budget had grown to about 50 percent of the federal budget. It
continued to be a major part of the federal budget while the defense systems acquisition projects
were being conducted to support the Korean conflict and a limited number of military
assistance/grant aid agreements with allied countries. The military assistance program (MAP)
continued throughout the 1960s and 1970s, but at a much lower level. Today there is some
sentiment in the Congress to phase out the MAP altogether. The foreign military sales (FMS)
program, involving the sale of U.S. military goods and services, as well as training, to U.S. allies,
has continued since 1950. According to the Foreign Military Sales Act, as amended in 1968
(Public Law 90-629), the United States was to be reimbursed for not less than the value of the
goods and services being transferred. Further, all costs, including a reasonable contribution to
sunk investment costs, were to be recouped. In the amended act, FMS became the responsibility
of the International Security Agency (ISA) — an agency geared more to meeting demands by
selling from the inventory than to procuring major defense systems for allies through the defense
systems acquisition process.

As the transition from military aid to military trade was taking place between the United
States and its allies, European members of the North Atlantic Treaty Organization (NATO) began
to see the need to develop and protect their industrial bases — particularly those members




capable of developing and producing defense systems. With this as a backdrop, and because of
the high cost of developing, producing and fielding new defense systems, the tendency to form
multinational corporations grew.

The Decade of the Sixties

The defense systems acquisition environment began to undergo marked changes in the
early 1960s. After a decade of experience with the acquisition of high-technology defense
systems, DOD attention began to shift toward integrated planning and programming, and to using
available resources more efficiently throughout the defense systems acquisition process.

On January 21, 1961, Robert S. McNamara, a former corporate executive, became
Secretary of Defense. During his first year in office, he decided to centralize the authority and
planning for the defense establishment at the level of the Office of Secretary of Defense and to
decentralize operations. Although centralization of the planning and operational decisions came
about, decentralization of operations was not realized during his term of office.

The Five Year Defense Program

Among the beneficial changes introduced by McNamara was the Five Year Force
Structure and Financial Plan, better known as the Five Year Defense Program (FYDP). The
FYDP was a register of all currently approved programs, along with their funding and manpower
levels. Serving as the pivot of the entire defense programming system, it grouped all military
forces and all defense systems according to their principal missions, without regard for Service
affiliations. In the FYDP, resources (inputs) — manpower, defense systems, and installations —
are related to the military functions (outputs).

The 10 major programs of the FYDP are listed in Figure 3. Programs 1 through 6 and
Program 0 had a force-mission or combat-mission orientation. Programs 7, 8 and 9 had a support
orientation. Because program resources overlapped various management areas as well as the
functional responsibilities, no one program remained the exclusive responsibility of a single
Assistant Secretary of Defense.

The major force programs of the FYDP were composed of program elements. These
elements were the smallest units of military output controlled at the OSD level. Each element
constituted an identifiable military capability that contributed to the mission of a major project.
Costs are measured in terms of the amount required to finance the project element in a given
year. By 1980, there were about 1,100 program elements serving as basic building blocks in the
programming process.

In addition to the major programs of the FYDP, OSD and the Services used functional
programs — such as the Telecommunications and Command and Control Program; the Commu-
nications Security Resources Program; or the General Defense Intelligence Program — to manage
certain resources that cut across program element or appropriations boundaries.




The FYDP was updated three times a year. The most important update occurred in
January when the document was revised to reflect the President’s budget. This edition of the
FYDP served as the DOD planning and programming baseline for the ensuing vear. In May or
June, each Service Secretary approved the program objectives memorandum (POM) prepared by
his organization for the next budget cycle, and OSD issued an update to the FYDP to reflect the
Service POM inputs. In September, the SECDEF concluded his review of the Service POMs and
revised the Service programs, as necessary. The OSD then issued another update to the FYDP
reflecting the SECDEF program decisions with respect to the POMs. This issue of the FYDP was
used in negotiations with the Office of Management and Budget prior to the first of January, and
served as the basis for the creation of the Service budgets to be forwarded to the Congress the
first of January. In January, the cycle began again.

In October 1965, McKinsey and Company initiated a study to determine how to improve
the programming process in DOD. Based on the results of this study, the SECDEF began the
annual programming cycle by publishing a list of major force-oriented issues that would have
major impact on our armed forces. To prepare this list, the SECDEF used the military guidance
provided by the Joint Chiefs of Staff (JCS) in the joint strategic objectives plan (JSOP) and the
advice of the OSD systems analysis organization.

In addition to the listing of issues, the SECDEF initiated the draft presidential
memorandum. This document, treated as a privileged communication from the SECDEF to the
President, covered the tentative programming events being considered by DOD during the next
fiscal vear.

In 1968, the SECDEF began the annual issue of logistics guidance and 18 other guidance
memoranda. Soon after, the SECDEF issued the first development concept papers (DCP), which
will be discussed in more detail later.

The Planning, Programming, Budgeting System

To make the FYDP work, McNamara introduced another management tool — the
planning, programming, budgeting system (PPBS) (Figure 4). The SECDEF recognized that
realistic force planning must be based on the military strategyv the United States wishes to follow
in accomplishing national security objectives. In the development of a suitable force structure,
fiscal. manpower, research and development and production, constraints must be applied. Also,
adequate consideration must be given to the risks imposed by resource constraints. The PPBS
took these factors into account, and served as an integrated system for establishment of the
annual DOD budget and the periodic revisions to the FYDP.

An examination of the PPBS revealed that it was a cyclic process containing five distinct,
but interrelated, phases, namely: (1) planning, (2) programming, (3) budgeting, (4) executing the
programs approved by the Congress, and (5) maintaining accountability and reporting results. The
fifth phase also included preparing future plans, programs and budgets, as well as supplying
financial status information to DOD managers.




The broad categories of major programs — upon which the planning was based when the
PPBS was intinduced — were sometimes referred to as the "Hitch Program of Packages.” after
Charles J. Hitch,” then Assistant Secretary of Defense (Comptrolier).

From 1961 to 1969, the PPBS was a centralized decision-making activity with McNamara,
Hitch, and Dr. Alain C. Enthoven acting as principals. As in the 1950s. the programs submitted
by the military departments contained no fiscal constraints. Thus, the budgets were unrealistic
and, in most cases, had to be severely slashed at the OSD level. With time serving as a critical
factor, OSD management had to make significant program dccisions without giving the military
departments an adequate opportunity to defend their plans, programs or budgets.

In 1969, the PPBS was modified by the new SECDEF, Melvin R. Laird. to permit some
decentralization of the decision-making process. The SECDEF requested that the program and
budget submissions made by the military departments fall within the explicit fiscal constraints
he would establish annually. From that time on, fiscal guidance became the principal constraint
on the military departments during the development of their plans and budgets. The departments
recommendcd the total program objectives — in a program objectives memorandum — for the
forthcoming budget year and the four subsequent years within explicit fiscal constraints. This
change to the PPBS shifted competition for financial resources from OSD to the military
departments and into the programming phasc of the PPBS.

The program objectives memorandum was a document prepared by cach military
department and defense agency in a prescribed format for submittal to the SECDEF. The
document contained a recommendation covering the total resources required by the department
or agency within the parameters set forth in the SECDEF s fiscal guidance. To develop the POM,
each military department and defense agency had to determine how it proposed to allocate and
prioritize limited resources in a multimission environment among competing needs to maximize
combat capability. Included in each POM is an assessment of the risk associated with current and
proposed forces and support programs.

Systems Analysis

During his eight-year term, McNamara introduced to DOD another management pro-
cess — systems analysis. This process, which was to become an integral part of the PPBS, had
been known in the industrial world as "cost-effectiveness study.” An OSD office was created and
given responsibility for conducting studies and analysis of the resources required, in terms of
cost, to accomplish specific defcnse objectives.

Dr. Enthoven, who was appointed to head a small systems analysis section in the Defense
Comptroller’s office in 1991, became the Deputy Assistant Secretary of Defense (Systems
Analysis) in the fall of 1962, and the Assistant Secretary of Defense (Systems Analysis) in
September 1965. Throughout this period, Dr. Enthoven’s office was the primary action office for
the major force-oriented issues. The Office of the Joint Chiefs of Staff served as the office for
collateral action. The military departments and defense agencies were given responsibility for
reviewing and commenting on proposed plans and programs for dealing with critical issues
affecting U.S. security.
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Hitch encouraged industry 1o conduct independent studies and analyses to determine what
contributions it might be able to offer to improve existing defense systems and to provide
suggestions for new ones. By such efforts, Hitch believed that industry wouid be able to
anticipate some of the DOD decisions regarding the future content of the FYDP.

The systems analysis approach advocated by McNamara had worked well in the industrial
world where its success or failure could be determined by profits. In the DOD environment,
however, it was difficult to determine the effectiveness of each decision. While difficult to
determine, cost-effectiveness had to be measured to deal with the problem of limited resources.
Unknowns, such as how much "security” additional quantities of a specific defense sysiem will
provide, limit management’s ability to determine precisely the correctness of a decision. There
is no known way to assign a price to such a decision. The big question to be answered by
defense planners and decision-makers will always be: "What tvpes and quantities of defense
systems are required to meet the national security objectives within available resources?”

At the close of McNamara’s term in 1969, the FYDP and the PPBS were firmly estab-
lished. The FYDP and the PPBS brought some order to the annual budget cycle and. with the
adoption of systems techniques, improved the process of allocating scarce resources. Although
some participants were not completely satisfied with the effectiveness of the McNamara
approach, it did help to bring the DOD mission into conformity with overall national security
objectives.

Contract Administration Organization

In the early 1960s, each military department had its own contract administration Service
organization composed of a headquarters office and several field offices. The field offices were
organized by function, commodity or geographical area. Because this appeared to be a
cumbersome arrangement, the ASD (Installations and Logistics) launched Project 60. The purpose
of this project was to develop a plan for an effective DOD-wide contract management
organization. The project was completed in 1963 and the present DOD contract administration
structure is an outgrowth of the recommendations made in the final report.

Harvard Study

In 1962, the Harvard Weapons Acquisition Research Project report covering 12 major
defense systems showed that, on the average, the quality of the defense systems being produced
tended to exceed their original specifications. This quality was being achieved at the expense of
development time (development time was averaging 36 percent longer than predicted), and costs
(costs were averaging as much as seven times more than originally estimated). To rectify this
situation, OSD management issued the following directions:

— Make defense system costs equal in importance to both performance and scheduled
delivery to the inventory

— Eliminate "gold plating"”
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— Increase competition at the start of a new project

— Reduce the number of cost-type contracts, particularly cost-plus-fixed-fee contracts.

This report was favorably received by OSD. Corrective actions were taken. A dramatic
reduction in the number of cost-plus-fixed-fee contracts took place. Incentive and fixed-priced
contracts became the vogue to facilitate competition. The contracts took into consideration the
technical risks the contractors had to assume, as well as the resources (men. machines, money
and facilities) required.

Life-Cvcle Cost

Life-cycle cost (LCC) — the total cost of acquisition and ownership — became a
consideration in defense systems acquisition in the early 1960s when the Logistics Management
Institute, under the sponsorship of the ASD (Installations and Logistics), conducted an
investigation and recommended that the concept be applied to defense programs. At the outset,
it was applied on procurements at the equipment level. Following issuance of DOD Directive
4100.35" — which was devoted to planning for integrated logistic support — and a tightening
of the defense budget, application of LCC at the systems level became a requirecment to support
planning. Several major defense systems projects, such as the Navy LHA. the Air Force F-15 and
the Army SAM-D, employed some type of life-cycle costing technique on a trial basis. Issuance
of the following directives accelerated the adoption of life-cvcle costing on all major projects:

-~ DOD Directive 5000.1%, which changed the mode of defense systems acquisition

—DOD Directive 4105.62°, which made life-cycle costs one of the principal consider-
ations in the selection of contractual sources for major defense systems.

—DOD Directive 5000.28°, which made design-to-cost a major acquisition policy.
According to this directive, "The LCC of a system is the total cost to the government of
acquisition and ownership of that system over its full life. It includes the cost of
development, acquisition, operation, support and. where applicable, disposal.”

The influence of time on a program manager’s ability to curb costs is dramatically
illustrated in Figure S.

Concept Formulation and Contract Definition

In July 1965, OSD issued a directive requiring concept formulation and contract definition
phases precede the engineering development phase of each major project.” Concept formulation
phase activities were to include accomplishment of comprehensive system studies and
development of experimental hardware; contract definition (formerly referred to as the project
definition phase in the previous issue of this directive®) was the period during which preliminary
design and engineering were to be verified or accomplished and firm contract and management
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planning were to be performed on a project. Before proceeding with the engincering development
phase of a new project, the project had to he accepted as part of the FYDP.

Total Package Procurement

In the mid-1960s, successful development contracts were generally followed by production
contracts with little or no likelihood that the contracts would have to face competition. To cnsure
this, contracts based on the initial competitions started to include, along with the development
cftort, requircments for substantial production quantities. Observing this trend, Robert H. Charles,
ASD (Installations and Logistics), conceived the total package procurement (TPP) concept. The
objectives of this concept were as follows:

— Limit or climinate "buy-in" considerations

— Motivate contractors to design for economical production, and minimize any tendency
for production redesign

— Encourage subcontracts with, and obtain components from, the most efficient supply
sources

— Encourage contractor cfficiency through competition, and thereby reduce costs.

According to Charles, TPP would ailow the government, like any buyer in the commercial
world, "...to make a choice between competing products on the basis, not of estimates, but of
binding commitments concerning performance and price of operational equipment."” It established
these commitments competitively for as much of a project as practicable, and then permitted the
winning contractor’s profit ultimately to be dectermined under an incentive arrangement that
related opportunity to risk. Profit was targeted initially in competition and was finally determined
by product quality and the efficiency of the winning contractor.

The TPP concept fell far short of its goal. Cost overruns continued, new defense systems
failed to meet technical performance requirements, and schedules slipped on many programs. The
reasons for the failure of the TPP concept are many. The "heating-up” of the economy and the
onset of inflationary pressure — both unrelated to a specific program — may have been partially
responsible for the failure of the TPP concept. More importantly, the concept did not provide
contractors with sufficient management flexibility to cope with all of the problems as they
became known. Contractors had to make substantial production commitments to meet delivery
schedules before completion of design and verification by testing. Costly redesign and rework
followed. Continued trade-off analysis was stifled because of the rigidity of the contracts.

Although the Air Force Maverick air-to-surface missile project was successful using the
TPP concept, serious problems were encountered on many other projects. Among those running
into trouble were the Air Force Galaxy transport (C-5A) and short-range attack missile (SRAM),
the Army Cheyenne helicopter (AH-56A), and the Navy destroyer (DD-963). As a result of the
problems encountered, DOD recognized the need to place stringent limitations on the application
of TPP. Perhaps the most important limitation was ensuring that the estimates of future service
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demands, military threats, and technology were sufficiently accurate to allow pricing options on
proposed defense systems acquisition projects to be evaluated adequately before project initiation.

Plea for Disengagement

Early in 1965, industry made a plea for disengagement from a number of government-
imposed management systems. Contractors, through the industry associations, voiced concern
about the proliferation of management systems imposed on defense systems projects and the
growing number of reporting requirements. Industry deemed this trend to be inconsistent with
fixed-price or incentive contracting. It questioned how the customer (government) could review
and approve contractor actions without seriously weakening either the contract incentives or the
warranties. Industry made the case that, when the customer chose to exercise detailed
management of a project, the customer should share the success or failure of the contractor’s
performance with respect to incentives and fixed-price limits.

New tools had to be found that would provide the customer with "visibility,” while not
interfering with contractor prerogatives. The Aerospace Industries Association formed a Systems
Management Analysis Group (SMAG) to investigate the problem. Highlighted in the resulting
report of this group, issued in May 1966, were the conflicts between existing DOD management
systems; the need to match appropriate management systems with the type of contract selected
for a given defense system project; and the need to tailor the degree of management to the
complexity of the project involved. The report urged that steps be taken to ensure any new
management system was worthwhile in light of the expense involved in its application, consistent
with those management systems already adopted for use by DOD, and in consonance with overall
DOD policy."

The force of the industry pleas led to the release of DOD Directive 7000.1 in August
1966, concerning resource management systems of the DOD."!

Resource Management Systems

In September 1965, Dr. Robert N. Anthony of Harvard succeeded Hitch as ASD
(Comptroller). Upon the appointment of Anthony, the SECDEF assigned to him the task of
bringing an accountability feature into the PPBS and providing some government "disengage-
ment." This was accomplished by development and implementation of resource management
systems (RMS). The RMS minimizes requirements for information while obtaining the data
essential for program management purposes. Where possible, RMS makes use of contractors’
internal systems and reporting procedures, thus avoiding the imposition on contractors of
unnecessary reporting burdens.

The principle resource management systems are as follows:

— Programming and budgeting system — the process of establishing goals and determin-
ing the resources needed to reach the goals
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— Managing the acquisition, use and disposition of capital assets
— Managing the acquisition and disposition of inventory and similar assets

— Managing the resources for operating activities; i.e., the combat forces and their
associated support.

The resource management systems were not only oriented to the needs of management.
but they provided information required by the Bureau of the Budget (now the Office of
Management and Budget), the Treasury Department, and the Congress.

The ASD (Comptroller) was made custodian of all resource management systems. Those
systems related directly to financial control or reporting were made his direct responsibility; the
other management systems were made subject to his approval. Additional DOD directives and
instruction in the 7000-series, relating to management and control systems, were issued in the late
1960s and early 1970s.

Selected Acquisitions Information and Management System

In 1965, Anthony recognized the need to develop an integrated approach to financial
management for major defense systems acquisition. The problems rampant at that time were pro-
liferation of systems and reports, the cost of operating the system, lack of capability to make ade-
quate cost estimates, the lack of adequate contract status information, and the lack of cost control.

Industry, through the representation of major industrial associations in the Council of
Defense and Space Industry Associations (CODSIA), collaborated with DOD in the development
of a selected acquisitions information and management system (SAIMS). The SAIMS — a sub-
system of the resource management systems — was born in December 1965. This new system
followed the approach of getting information from the contractors’ management control systems
in a form DOD managers could use to support planning and to evaluate contractor progress. The
SAIMS, which continued to evolve over the next three years, provided DOD and industry project
management with economic impact analysis. It provided information for estimating costs of new
projects, follow-on procurement and major project changes, pricing and negotiating, funds ma-
nagement and performance measurement. The relationship of SAIMS to RMS is illustrated in
Figure 5.

During the defense systems acquisition process, only three kinds of financial information
are required by DOD management from industry, namely:

— Funding information for budget preparation and update

— Historical cost data for use in estimating costs on new defense systems programs, or
extensions of existing programs
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— Contract performance information to assess contract status, evaluate performance trends,
and provide early visibility of cost and schedule problems.

All contractually related financial management reporting emanates from a contractor’s
internal system; therefore, it is necessary to ensure the contractor’s system is sound and provides
reliable data. The criteria set forth in DOD Instruction 7000.2 were established as standards of
acceptability.'”

Application of cost/schedule control systems criteria on a defense system acquisition
project provides the project manager with better visibility and controls for achieving cost,
schedule and performance objectives. It also provides the government project manager with the
following:

— A means for recognizing previously unidentified problems on the project

— An ability to trace the problems to their source

— A method for determining the cost impact that will be created by the problems

— An objective, as opposed to subjective, assessment of project status on a periodic basis.

From the viewpoint of the contractor, two benefits are to be gained from application of
a cost/schedule control system to a project. These benefits are an improved overall system
discipline, and a more detailed planning and budgeting process.

Selected Acquisition Reporting System

In 1967, a system involving the preparation and presentation of reports on selected
defense svstems projects was conceived by Anthony. The objective of this internal DOD
reporting system — released as DOD Instruction 7000.3 early in 1968 — was to summarize
technical performance, schedule and cost information on “selected” major defense system
projects.”” Submitted quarterly, each selected acquisition report (SAR) provides the SECDEF with
program visibility and progress, and identifies specific problems relating to meeting designated
performance, schedule and cost targets. Management atiention is focused primarily on exceptions
to the project plan and breaches of project thresholds .stablished in the development concept
paper (DCP), later known as the decision coordinating paper. The SAR system closed the
feedback loop on major defense systems projects by comparing actual with planned accomplish-
ments.

In April 1969, the SAR became the vehicle for providing the Congress with the status of
major defense systems projects. In 1975, through passage of Public Law 94-106, the SAR became
the legal document for providing standard, comprehensive summaries of the status of selected
defense systems projects to the Congress at the end of each quarter of the fiscal year.




Should-Cost Analysis and Pricing

In the late 1960s, defense officials began to express their concern about the adequacy of
the pricing techniques used in sole-source procurements. They recognized that when there were
no competitive forces at work, there was a tendency for contractors to be liberal in their cost
estimates. This tendency appeared to be especially prevaient when costs were being estimated
beyond 1 year. Defense officials reached general agreement that contract prices must reflect
economical and efficient performance practices, as well as realistic costs. To bring this about.
government contract negotiators had to learn how to recognize a realistic contract price — a
figure based upon what the project should cost when the contractor was performing with
reasonable economy and efficiency.

To meet the problem head-on, Anthony sponsored the development of a new pricing
technique. This technique, identified as "should-cost analysis,” consisted of an in-depth analysis
of a contractor’s management, cost-estimating and production practices. In addition, the effects
of poor performance were identified and measured using standard industrial engineering
techniques. The findings were used to develop a baseline for pricing. The price excluded the
costs resulting from inefficient practices. The should-cost analysis and pricing technique. based
upon the coordinated efforts of a team of government engineering, pricing, procurement, auditor
and management specialists, proved to be effective in fostering long-range improvements in
industrial practices and in setting more realistic contract prices.

Other Major DOD Directives

In the mid- to late 1960s, several additional major policies/directives were issued by DOD
that relate to the defense systems acquisition process. Although they will not be discussed in
detail, the subjects covered are worthy of note:

— Development of integrated logistic support plans for systems/equipment; i.e., the
integration of logistics considerations and logistics planning into the systems engincering
and design process

— Proposal evaluation and source selection
— Defense standardization program; i.e., a program to control item proliferation

— Quality assurance; i.e., the enforcement of technical criteria and requirements governing
all material, data, supplics and services developed, procured. produced, stored. operated.
maintained, overhauled or disposed of by or for DOD

— Selection and application of management control systems in the acquisition process

— Value engineering program; i.e., a program to eliminate or modify unessential
characteristics and minimize cost through the organized use of value engineering
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— Technical data management; i.e., the standard way of doing business when contractor-
prepared data are required by functional managers in various functional areas. Data
requirements result from, and are subservient to, related tasks in the statement of work

— Configuration management; i.e., a discipline applying technical and administrative
direction and surveillance to (1) identify and document functional and physical
characteristics of a configuration item, (2) control changes to those characteristics, and
(3) record and report change processing and implementation status

— Work breakdown structure (WBS); i.e., a product-oriented family tree completely
defining the program. It is composed of hardware, software, services and other work tasks
that result from engineering efforts during development and production of defense systems
or equipment. The WBS displays and defines the products to be developed/produced and
relates the elements of work to be accomplished to each other and to the end product.

Lessons Learned
During the 1960s, several lessons were learned beyond those cited, namely:

— The acquisition process lacks timeliness and flexibility in responding to world threats.

— Paper studies cannot adequately establish that the technology needed for a new defense
system is at hand. Breadboards, brassboards or other hardware demonstrations of
feasibility reduce the margin for error. When resources are scarce, hardware demonstra-
tions may have to be limited.

— Trade-offs between performance, cost, and schedule, with the objective of achieving
the right balance between performance and cost, should be made prior to the enginecring
development phase of a project’s life cycle.

—~ Planning for integrated logistic support — the composite of all the support consider-
ations necessary to ensure the effective and economical support of a defense svstem
throughout its life cycle — should begin prior to the engineering development phase.

—~The period in which design takes place is not the right one for discovering and
implementing untricd technology; rather, it is the time for integrating known technology.

— Specification requirements should be simplified and limited throughout the acquisition
process, and use of applicable existing industrial standards, specifications and hardware
should be increased to minimize costs.

— Independent parametric or comparative pricing techniques should be used to achieve
more realistic costing.

—~ Both parties to a contract should have a reasonable time to examine the technical
package and discuss it before any commitments are made.




—There is no substitute for competent and objective surveillance of critical program
elements on a continuing basis.

International Environment in the 1960s

In the early 1960s, U.S. foreign policy, vis-a-vis Europe, shifted from military aid to
military trade. As the decade advanced, European countries became more self-reliant as their
prosperity increased. Europe redeveloped a portion of its technology base, located and developed
markets in the Third World, and began to compete with the United States in specific facets of
the defense business.

Growth of European defense industry created a number of problems — military, economic
and political.

— Militarily, the growth of European industry led to destandardization. This resulted in
some major problems. For example, when U.S.-built systems and equipment were
replaced with European-built items, logistical problems developed.

— Economically, growth of European industry — in a collective sense — enabled our
allies to compete with the United States in Third World markets.

— Politically, as European defense industrial bases became institutionalized, nationally and
transnationally, the United States began to feel a challenge from its allies.

When foreign customers procure major defense systems still in development or produc-
tion, fixed (nonrecurring) costs can be spread over a large base, through reducing the U.S. unit
costs and the total costs of ownership. However, several less-obvious factors, such as the creation
of a need for excessive overtime when U.S. negotiators settled for over-ambitious delivery
schedules, impact the U.S. projects.

Recommendation for Legislative Action

In the late 1960s, industry believed major changes were needed in the Armed Services
Procurement Act of 1947 and the Armed Services Procurement Regulation. It was the prevailing
viewpoint in industry that the attention and emphasis needed to improve the process could only
be achieved through congressional hearings, followed by appropriate legislation. John P. Elliott
of the Western Electronic Manufacturers Association — now the American Electronic
Association — in an appearance before Representative Chet Holifield’s Military Operations
Subcommittee of the House Committee on Government Operations in June 1969, called for
establishment of a Commission on Government Procurement.

Appearing before the same subcommittee of the House of Representatives shortly

thereafter, Karl G. Harr, then president of the Aerospace Industries Association, urged support
of the proposed bill to establish a Commission on Government Procurement. During his
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appearance, Harr took the opportunity to place the relationship of government to industry in
perspective. He said:

..in the government-industry interface there are fundamental differences in
emphasis. The system requires that this be so. Two basic principles underlie that
interface. Both sides subscribe to both of these principles, but each side of the
interface bears a different primary mandate. The government procuring agency has
as its primary responsibility the acquisition, in the most efficient manner. of the
best possible goods and services in support of national programs. Industry supports
this principle. Industry on the other hand bears the primary mandate of doing the
best job of which it is capable, again in the most efficient manner. The govern-
ment subscribes to this principle.

Despite the apparent compatibility of these two points of view...these
principles are not necessarily...wholly reconcilable in the tens of thousands of
applications which today’s large government/industry interface requires.... Thread-
ing one’s way through today’s complicated and complex procurement environment
in such a way as will at all times preserve our basic principles and objectives in
optimum fashion, and give full vent to the collateral factors which must be
considered, is about as sophisticated a challenge as any among us has to face.'

The Congress was receptive to the industry recommendation, and a commission was
created in November 1969. The commission was given a charter to study the government
procurement policies and practices and to recommend to the Congress any changes to them that
would promote efficiency, economy and effectiveness in the procurement process. The findings
and recommendations of the commission presented to the Congress in 1972 are discussed later.

The Period of Transition: Late 1960s to Early 1970s

In 1969, the Congress displayed some preoccupation with the economy, the environment
and energy. This preoccupation, along with the growing sentiment to fund social programs, the
disenchantment with the conflict in Vietnam, and the escalating costs of defense systems projects,
led the Congress to make the defense effort the primary target for budget cuts.

To respond to this situation, Secretary of Defense Melvin R. Laird and Deputy Secretary
of Defense David Packard initiated a number of actions aimed at improving the management of
the defense systems acquisition process and gaining control of systems acquisition costs.

Process Improvement
Packard established a Defense Systems Acquisition Review Council (DSARC) within
OSD to advise him of the status and readiness of each major defense system to proceed from one

roject phase to the next phase in its life cycle.”” The DSARC functions were to be separate
project p p p
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from, not part of, the management reviews assigned to the Director of Defense Research and
Engineering (DDR&E). The DSARC reviews were made to permit coordinated evaluations and
deliberations among senior managers prior to a decision to proceed to the next phase in the
acquisition project.

In addition to the DSARC actions, Packard requested that the DDR&E conduct a
management review at least once on each major acquisition project. Such reviews would prove
helpful in determining what OSD actions might be taken to improve management of the defense
systems acquisition process.

About the same time, Packard took a number of other important steps. He requested that
increased dependence be placed on hardware competition — using prototypes — and
demonstration, and that decreased dependence be placed on paper competition. Critics of this
process claimed it added substantially to development time and. as a consequence. to cost.
Advocates said costs should be examined over the entire life cycle of a defense system and the
system benefits from the early discovery of problems or defects. Prototyping appears to be most
advantageous when the defense system: (1) entails substantial innovation. (2) is to be produced
in quantity, and (3) is characterized by a low ration of development to total acquisition costs.

Relative to test and evaluation (T&E). he requested that it begin as carly as possible and
be conducted throughout the acquisition process to asscss and reduce risks and to estimate the
operational effectiveness and suitability of the system being developed. Before the start of testing,
issues critical to the system mission, test objectives, and evaluation criteria were to be
determined. Successful accomplishment of the T&E objectives were to be the criteria for
approving the commitment of significant additional resources to a program, or for advancing a
program to the next phase in its life cycle.

In May 1970, Packard issued a memorandum citing other ways by which the acquisition
of major defense systems could be improved.'” The essential features of this memorandum served
as the basis for DOD Directive 5000.1, "Acquisition of Major Defense Systems.” the first of a
number of directives and associated instructions in the "5000 series.” The memorandum and
directive stated Packard’s ideas that "successful development, production, and deployment of
major defense systems are primarily dependent upon competent people, rational priorities, and
clearly defined responsibilities.” Decentralization — which still did not exist — of responsibility
and authority for the acquisition of major defense systems was to be fostered to the greatest
extent possible, consistent with the urgency and importance of a particular program. Project
managers were to be given adequate authority to make major decisions, rewards for good work,
and more recognition toward career advancement. The OSD was to assume responsibility for
establishing acquisition policy and ensure the major programs were being pursued in response
to specific needs. The military departments were to be given responsibility for identifying needs
and defining, developing and producing systems to satisfy these needs. The OSD and the military
departments were to be given joint responsibility for monitoring the progress of each major
project. The DSARC, established previously, was formally recognized as the group that would
support SECDEF decision-making at each project milestone.
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Under Packard, OSD disengaged from the detailed direction of the defense systems
acquisition process and assumed the role of monitor and decision-maker at milestones associated
with major systems only. The monitoring process required that a "contract” be established
between OSD and the procuring military department. The contract was the development concept
paper (DCP), administered by the DDR&E. The DCP described the technical requirements to be
achieved; the thresholds which, if exceeded, would be the basis for a review of the entire project;
the quantity; the cost; and the schedule. At each decision point, the project was reviewed by the
DSARC. If the DSARC determined that the project was ready to advance to the next phase, the
recommendation was made to the SECDEF, who had the decision authority. The SECDEF
decisions at Milestones I, I1 and III were reflected in the DCP and incorporated in the FYDP
documentation at the next project objectives memorandum (POM) submission.

The DCP became known as a decision coordinating paper in 1971. Through the vears, it
changed. Limited to 10 pages, it provided program information essential to the decision-making
process. It contained a statement of the direction needed from the SECDEEF, a description of the
overall project, the need for the project, the design alternatives, the project schedule and
acquisition strategy, and the issues affecting the SECDEF’s milestone decision. The DCP annexes
included project goals and thresholds, resources required, and projected life-cycle costs.

Before the close of the 1970s, the SECDEF decision memorandum (SDDM), rather than
the DCP, began to serve as the "contract” between OSD and the procuring service. The SDDM
recorded the SECDEF decisions and directions following receipt of DSARC recommendations;
breaches of project thresholds; PPBS changes that affected project execution; and congressional
actions that affected project execution.

The integrated program summary (IPS) — a document developed in the late 1970s —
includes, like the SDDM, some of the information formerly presented as part of the DCP. This
60-page (or less) document summarized the acquisition plan to allow informed analysis by
interested OSD staff members. The mandatory annexes included a cost track summary, a funding
profile, a summary of system acquisition costs, manpower requirements and logistics data.

Defense Systems Acquisition Education

To provide professional education in project management and defense systems acquisition
management, Packard established the Defense Systems Management School (now College) on
1 July 1971. This institution was given three missions as follows:

— Prepare selected military officers and civilian personnel for assignments in project
management career fields

— Conduct research and special studies in project management and defense systems
acquisition management

— Assemble and disseminate information relative to project management and defense
systems acquisition management.
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Concurrency vs. Nonconcurrency

The concept of concurrency, which evolved in the late 1950s on the Air - e Ballistic
Missile Program, involved the initiation of some of the production activities on a project prior
to completion of the full-scale development effort. During the 1960s, the concurrency approach
was used on the major systems acquisition projects, commensurate with the risk.

In 1969, Packard conducted a review of many defense systems acquisition projects and
discovered that the projects in trouble at that time were using the concurrency concept. A detailed
study of the concurrency concept use on successful projects was not made. As a resuit of
Packard’s discovery, in a blue ribbon defense panel report in 1970 and a RAND report completed
in the spring of 1971, Packard cautioned against unnecessary overlapping of project phases
(concurrency) on future systems acquisition projects.

In the late 1970s, a Defense Science Board (DSB) study concluded that cancellation of
some of the projects in the late 1960s could not be attributed to the application of the
concurrency concept. In many cases, the projects had been cancelled for political or technical
reasons, or because of a change in threat. Further, the DSB found that (1) an early production
commitment did not necessarily cause a project schedule to slip, even though a development
problem had to be corrected. (2) the addition of more formalized test and evaluation procedures
during the 1970s was ensuring earlier discovery and correction of development projects, and (3)
concurrency had been a normal practice in commercial business for many vears. Therefore, the
DSB took the position that overlap of project phases was desirable, provided that a competent
project manager was available to make it work, and the risks involved were not too large.

Cost Growth

During the late 1960s and early 1970s, the Congress was becoming increasingly concerned
about (1) the cost growth on major design projects and (2) the tendency of DOD to become
"locked into" development and production of major systems regardless of any increase in cost.

Packard recognized the need for an independent cost analysis group at the OSD level in
1969; however, such a group was not formally established until January 1972 when the SECDEF
issued a memorandum establishing an OSD Cost Analysis Improvement Group (CAIG)."” The
group was given a charter to provide the DSARC with an independent evaluation of the cost of
each major defense system project and to establish uniform criteria, standards and procedures for
use by all DOD units making cost estimates.

In DOD Directive 5000.4, which provided a permanent charter, the CAIG became "an
advisory body to the DSARC on matters related to project cost,” and the focal point for cost
analysis activities involving OSD staffs and all DOD components. Other duties of the CAIG
included: (1) providing policy for the collection, storage and exchange of information on
improved cost estimating procedures, estimating methods and historical cost data, and (2) revising
existing or developing new techniques for projecting costs.'
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Total Package Procurement Discontinued

Use of the total package procurement concept was discontinued by Packard. He believed
contracts should be tailored to the risks involved. Cost-plus-incentive-fee contracts were preferred
for advanced and full-scale development of major defense svstems. When technical risks
permitted, such contracts were to include provistons for competitive fixed-price subcontracts for
subsystems. components and materials. This enabled major portions of the projects to benefit
from competition. When risks were reduced to where realistic pricing could take place. fixed-
price contracts were to be used. Packard requested consideration be given to the use of negotiaied
fixed-price contracts after the production design could be specified realisticallv. To the extent
possible, contracts negotiated under these circumstances were to encourage competition for
subsvstems, components, and materials.

The Decade of the Seventies

Since the issuance of the basic DOD Directive 5000.1, focusing on the acquisition of
major systems, several DOD policy issuances elaborating upon. or augmenting. the original policy
was forthcoming in the 1970s. This chapter cannot cover each of the policy documents in detail.
However, many of them are worthy of mention before reviewing the principal events surrounding
those this chapter addresses. The principal policy documents not discussed are identified below:

— Defense Acquisition Regulation (formerly the Armed Services Procurement Regulation)

—Administration-General. DODD 5000.23. "Systems Acquisition Management Careers."
November 1974; DODD 5000.29, "Management of Computer Resources in Major Defense
Svstems.” April 1976: DODD 5160.55. Defense Systems Management College. January
1977

— Technical Management. DODD 412C.3. "Defense Standardization and Specification
Program,” Februarv 1979: DODD 4120.21, "Specifications and Standards Application,”
April 1977. DODD 4151.1, "Use of Contractor and Government Resources for
Maintenance of Material,” June 1970; DODD 4151.9. "Technical Manual Management.”
January 1975; DODD 5010.19, "Configuration Management (supporting DODI 5010.21
was cancelled),” May 1979: DODI 5000.36, "System Safety Engincering and Manage-
ment.” November 1978; DODI 5000.37. "Acquisition and Distribution of Commercial
Products, September 1978

—Integrated Logistics. DODD 4100.35, "Development of Integrated Logistic Support for
Systems/Equipments” (replaced by DODD 5000.39. January 1980). October 1970. DODD
4140.40, "Basic Objectives and Policies on Provisioning of End Items of Material,”
February 1973

— Production, Quality Assurance. Test and Evaluation DODD 4155.1. “Quality Program,"
August 1978; DODD 5000.3, "Test and Evaluation,” December 1979; DODD 5000.34,
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"Defense Production Management,” October 1977 DODD 5000.38. "Production Readiness
Reviews," January 1979

—Resource Management. DODI 7000.2. "Performance Measurement for Selected
Acquisitions,” June 1977; DODI 7000.3, "Selected Acquisition Reports,” April 1979

— Contract Management. DODD 5010.8, "DOD Value Engineering Program.” May 1976

— Information/Data Management. DODD 5000.19, "Policies for the Management and
Control of Information Requirements,” March 1979; DODI 5000.32, "DOD Acquisition
Management Systems and Data Requirements Control Program,” March 1977

— International Cooperation. DODD 2000.9, "International Coproduction Projects and
Agreements Between the U.S. and Other Countries or International Organizations.”
January 1974; DODD 5530.3, "International Agreements,” December 1979.

Commission On Government Procurement Report

In December 1972, the Commission on Government Procurement, chaired by E. Perkins
McGuire, a consultant and corporation director, and cochaired by Representative Chet Holifield
from California, presented its report to Congress."” The commission — the first ever to
concentrate exclusively on pro. irement — made 149 recommendations. Eighty-two recom-
mendations required executive branch action and 67 required legislative action.

Among the principal findings of the commission were the following:
— Government procurement policies and procedures were needlessly diverse.

—The Congress was ill-equipped to evaluate performance, costs, and schedules for new
defense systems projects in the context of national security objectives and priorities.

— Contractors were frequently bewildered by a variety of requirements from different
government agencies, but lacked an effective route in the executive branch through with
to appeal for more realistic treatment,

—There was no systematic government-wide effort for studving ways to improve the
procurement process.

Relative to the systems acquisition process, the commission found "the kind of data used
to choose a preferred system (from available alternatives), the timing of the choice, and the
subsequent design latitude have a predictable effect on the outcome of a major system project.”
The commission also found a need to realign "...the acquisition structure to correct the de facto
abdication of responsibilities in government and industry that has come about for want of a clear
understanding of the decisions and actions that actually control system acquisition projects.”
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The commission findings led to a major recommendation that an Office of Federal Pro-
curement Policy be organized in the executive branch to formulate government-wide acquisition
policies and regulations, and to monitor government-agency acquisition practices. Such an oftice
was formed. The commission also recommended the acquisition work force be upgraded by
establishing an institution that could provide necessary education and services. This was accom-
plished by the formation of the Federal Acquisition Institute (FAD) under Public Law 93-300.

Among the commission recommendations directlv applicable to the major syvstems
acquisition process were the following:

— Emphasize competition on alternative svstems approaches at the “front-cnd” of the
acquisition process in order to minimize the occurrence of performance and cost problems
downstream.

— Increase competition for major svstem acquisition contract awards by c¢ncouraging
small- and medium-size companies to propose alternate design concepts. provided they
have contingency plans for the purchase or lease of production facilities in the event they
win the competitions.

— Simplify the decision-making process. but keep it flexible, and place greater reliance
on sound judgment and less on regulations and complicated contracts and clauses.

— Develop legal and administrative remedies to speed resolution of contract disputes.

- Reduce management and administrative lavering between policyv-makers and program
offices.

— Require more government reliance on the private sector. rather than in-house facilities.
for procurement.

—Study means to increase awareness of the costs associated with the implementation of
social and economic goals through procurement.

— Give visibility to the Congress to exercise its responsibilities: i.e.. provide congressmen
with the information needed to make key program decisions and commitments.

The general industry reaction to the report was favorable. One industry spokesman said
increased competition was the most innovative portion of the commission’s four-volume report.
Other industry spokesmen felt that implementation of the recommendations would result in
greater competition for new projects because of the early competition and the entrance of small
companies into the market. The spokesmen felt that implementation of the recommendations
would result in less red tape for government contractors, who were being confronted with a maze
of procurement regulations.




Pentagon officials took the attitude that DOD was already moving in the direction
recommended in the commission’s report. The actions initiated by Packard two years earlier, and
now being refined by new Deputy Secretary of Defense William P. Clements, Jr., were consistent
with the commission’s recommendations. However, DOD did initiate a change to the defense
systems acquisition process. The change required that a greater search be made for alternative
concepts at the "front-end" of the process. It was believed that by placing greater emphasis on
the front end, the costs in the out phases would be reduced. However, the question that must be
answered on each project is, "How many competing concepts can be funded without having front-
end costs get out of line?"

Controversy arose in government circles over the proposal to limit in-house government
procurement and in industry circles over the use of government purchasing programs to further
social and economic goals.

The report of the commission, while it attracted very little public attention, placed a sharp
focus on the procurement process and brought about some needed reforms. Some of the
commission’s recommendations were implemented quickly; others took longer to implement; and
some may never be acted upon either by the Congress or the departments within the executive
branch.

New Program Milestone

When the new milestone was added to the front end of the defense systems acquisition
process, it was identified as Milestone O. This avoided renumbering the original milestones, and
possibly creating unneeded confusion. According to the new procedure, the milestone decisions
and phases of activity were as follows:

— Milestone O Decision. Approval of mission element need statement (MENS) and
authorization to proceed into the concept exploration phase (Phase 0). The MENS
identifies the mission, threat (basis for the mission), existing capabilities to accomplish
mission, assessment of need, constraints, resources, and schedule to reach Milestone 1.

_ Milestone I Decision. Selection of most promising alternative concepts and authori-
zation to proceed into the demonstration and validation phase (Phase I).

— Milestone Il Decision. Selection of the preferred alternative concept(s) and authorization
to proceed into the full-scale development phase (Phase II), which includes limited
production for operational test and evaluation. The SECDEF approval also indicates his
intention to deploy the system.

— Milestone Il Decision. Authorization to proceed into the full production and
deployment phase (Phase III).

On a major defense system project, only the SECDEF had the prerogative to permit the
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omission of one or more of the project milestones or phases and to authorize "go-ahead" on the
next one. Information for the SECDEF and the Congress dealing with quarterly post-Milestone
HI status and threshold breaches on major defense systems is reported in the selected acquisition
report (SAR) as was practiced previously.

Life-Cvcle Cost And Design-To-Cost

In the early 1970s, life-cycle cost (LCC) and design-to-cost (DTC) played important roles
in the DOD strategy to improve the defense systems acquisition process — a process that had
to succeed if the United States was to continue to have a credible defense at an affordable cost.

In 1973, DOD adapted the design-to-cost concept to the systems acquisition process. This
concept, used by companies in the commercial business field for many years, involved the
establishment of a specific cost figure (in constant dollars for a specified number of systems at
a defined rate of production) early in the system life cycle — before entry into the full-scale
engineering development phase of a program.

In the initial issue of DOD Directive 5000.1, it was stated that "discrete cost elements
(e.g., unit production costs, operating and support costs) shall be translated into ’design to’
requirements. System development shall be continuously evaluated against these requirements
with the same rigor as that applied to technical requirements. Practical trade-offs shall be made
between system capability, cost, and schedule. Traceability of estimates and costing factors,
including those for economic escalation, shall be maintained.” The design-to-cost concept
recognized that the best system design is a function of need, performance, life-cycle cost and the
number of defense systems required to meet the threat. It does not compromise system
performance (capability) to meet cost objectives.

The Aerospace Industries Association (AIA) concluded in 1973 that the design-to-cost
concept would not have an impact on defense business unless some positive action were taken
by DOD to ensure its effective implementation. Shortly thereafter, AIA began working with the
OSD staff to develop a sound design-to-cost policy, and with the Joint Logistics Commanders
to develop effective implementing procedures. The directive published in 1975 — DOD Directive
5000.28 — was favorably received by industry. To comply with this directive, the military
departments had to revise their joint guide to make it more compatible with the policy contained
in the directive. This revision was accomplished and industry found most of the practices set
forth in the revised guide to be acceptable.

In the ensuing years, application of the design-to-cost concept proved helpful on many
programs by reversing the trend toward high unit production costs.

The DOD discovered that the design-to-cost principles are critical to controlling LCC. The
initial design-to-cost goal should be decided in the conceptual period of a program, because cost
is a feasibility issue. When there is a problem of buying sufficient defense systems to counter
a potential enemy threat, high-cost solutions are not affordable.
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Up to 3 percent of the LCC can be consumed in demonstration and validation, 12 percent
in full-scale development, 35 percent in production, and up to 50 percent in operation and
support. Therefore, the dollars spent prior to production to lower either production costs or
operation and support costs can result in a significant return on investment. Cost distribution on
a specific defense system program may vary considerably from these percentages. The cost of
the demonstration and validation phase usually tends to be significantly understated because
contractors may finance up to 5SU percent ot the effort.

A review of the applications of life-cycle costing — initiated in November 1974 and
completed in April 1976 — was conducted by a National Security Industrial Association (NSIA)
ad hoc committee at the request of the ASD (Installations and Logistics). This review on the
subject of LCC established a dialogue between DOD and defense industry and a better
understanding of life-cycle costs.”

Joint-Service Projects

Joint-Service acquisition projects have been strongly supported and generally encouraged
by OSD and the Congress for some time. In 1973, the Joint Logistics Commanders issued a
memorandum of agreement (MOA) setting forth principles of joint project management.”' The
MOA introduced the concept of an executive (or lead) Service and participating Services and
established the general authority and responsibilities of the Services on a joint project. The MOA
also addressed multi-Service project charters, project master plans, and joint operating procedures
to be used in joint project management. To implement the concept, the MOA was promulgated
as a joint regulation. A joint project is generally structured to ensure accomplishment of specific
goals. The importance of the project, as well as its size and urgency, affects the organizational
structure and the way the project business i1s conducted.

Most of the policy and procedural guidance during the 1970s was developed by the
cooperative effort of the Services; however, the Service-wide procedure for joint project
contracting was documented in the Defense System Acquisition Regulatory System (DSARS).

In the late 1970s, the JLC sponsored the development of a guide to assist the people
involved in joint-Service project management. The guide was published by the Defense Systems
Management College in March 1980.*

Industry Concerns and DOD Actions

In the mid-1970s, industry voiced a concern that not all of the system acquisition policies
issued by OSD were being carried out as intended. The industrial associations sounded the alarm.
The National Security Industrial Association (NSIA), in a letter to Clements in April 1975,
identified industry concerns and offered suggestions for improving the credibility of the DOD
procurement process "...in the eyes of the public and Congress, and strengthen mutual trust and
respect between DOD and industry in the contractual relationship."* An attachment to the letter
addressed such problems as excessive requirements, underestimating, overoptimism, unrealism
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of costs and schedules, buying-in, best and final offers (an auctioning technique), cost growth,
overcontrol of industry and change orders. The proposed remedies included ways to reduce
acquisition costs, develop more realistic cost estimates, enhance the integrity of the procurement
process, and improve the DOD-industry relationship.

After thoughtful consideration of industry recommendations, revisions were made to DOD
directives and instructions, as well as to appropriate Service regulations. in some cases, problems
were eliminated when the intent of the directives already issued was clarified. One of the actions
taken by Clements in August 1975 was to require the military managers of 59 designated
programs to report program status to him directly on a monthly basis.* This action by Clements
stirred up the military departments and helped bring about some constructive actions within the
overall acquisition process. When Charles W. Duncan, Jr., succeeded Clements in 1977, this
reporting procedure was discontinued on the basis that it had served its purpose. It is important
to note that although DOD made a sincere effort to resolve the problems highlighted by industry,
many of the problems persisted.

Acquisition Advisory Group Report

In April 1975, Clements established an Acquisition Advisory Group (AAG) composed of
persons at the executive level representing a wide spectrum of professional backgrounds and
experience, both military and civilian, in various functional areas bearing on defense systems
acquisition.

The AAG was given a charter to examine and assess the recommendations contained in
recent reports of the Army Material Acquisition Review Committee (AMARC), the Navy/Marine
Corps Acquisition Review Committee (NMARC), and the recommendations of the Secretary the
Air Force regarding the management of defense systems acquisition at the OSD level. The Sep-
tember 1975 AAG report submitted by Alexander H. Flax, its chairman, stated that "...acquisition
management problems in OSD arise from well-motivated but inappropriate and largely ineffectual
attempts to compensate at that level for failings in the military departments and program (project)
offices in the detailed execution of weapon systems acquisition programs."*

Recommendations made by the AAG were thoroughly studied within OSD and the
Services. As a result, a series of positive actions were taken. For example, responsibility for
projects that had passed Milestone III (commitment to production) was delegated to the Service
Secretaries for surveillance; DSARC reviews of projects meeting objectives were held only in
connection with major decision milestones; several projects were transitioned to Service control.
Joint-Service, strategic, or internationally-oriented projects, as well as those of major importance,
continued under OSD direct decision control.

Profit Policy

In May 1975, the Deputy SECDEF initiated a study to revise the DOD profit policy. This
study, known as "Profit *76," was conducted for the purpose of finding a way to correct some
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of the deficiencies found in earlier profit policies and to motivate defense contractors to make
investments that would lower DOD systems acquisition costs. The study, which reviev. 2d a five-
vear period, disclosed that major defense contractors realized an average pretax profit of 4.7
percent on sales of defense hardware and a 17.1 percent profit on their sales of commercial
products. Further, the contractor’s level of investment in facilities used for defense work was 10.9
percent of annual sales dollars, as compared with 41.1 percent for facilities used for commercial
work. Clements concluded that many defense contractors believed defense business was not
sufficiently profitable for the risks involved.

At the completion of its study, the "Profit *76" team arrived at the following policy, which
has been in effect on DOD projects initiated since completion of the study:

— Recognize capital (facilities) as a real and essential ingredient of contract performance.

— Uniformly compensate contractors for the time value of facilities capital emploved at
an imputed interest rate associated with a risk-free investment. Treat this imputed interest
as an allowable contract cost.

— Recognize that a special risk attaches to capital investments made for defense work.
Provide contractors the opportunity to earn profit to compensate for this risk.

— Emphasize effort and risk as profit determinants rather than contract costs.
— Recognize productivity as a factor in establishing the profit objective for a contract.

The new profit policy focused on a contractor’s effort assumption of risk, and degree of
facility investment. The DOD anticipated the policy would instill in defense industry some
motivation for overall cost efficiency. There appeared to be no significant improvements in profit
margins as a result of implementation of the policy. Consequently, industry acceptance of the
profit policy was lukewarm.

The A-109 policy was patterned after DOD directives in the 5000 series, particularly
5000.1. Consequently, it was consistent with the recommendations made by the Commission on
Government Procurement in 1972.

As a result of the issuance of the A-109 policy, the SECDEF took the following action:

— Appointed the Under Secretary of Defense for Research and Engineering the Defense
Acquisition Executive (DAE). The DAE was to be the principal advisor and staff assistant
to the SECDEF for the acquisition of defense systems and equipment.

— Called for revision of DOD Directive 5000.1 and DOD Instruction 5000.2 to place
additional attention on the front end of a program; i.e., the establishment of the need for
a program and reconciling that need to DOD capabilities, priorities and resources.™
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Industry, in an appearance before the House Armed Services Subcommittee on Research
and Development in April 1978, indicated its support for improvements to the systems acquisition
process — in this case, the issuance of A-109. The subcommittee was told that implementation
of the policy would "...improve the understanding by all participants of mission needs and goals;
increase reliance on the private sector, enhance the competitive spirit...better focus responsibilities
and authority, and increase and improve communications with the Congress."*’

The Four-Step Source Selection Process

In 1976, DOD issued a revision to DOD Directive 4105-62.% This revision established
a four-step process for the procurement of advanced development, engineering development, and
operational systems development effort. The reason for the new process was to put an end to the
charges that DOD was engaging in unfair competition and using unsound business practices in
evaluating the proposals and capabilities of companies competing for a contract.

The four steps in the source selection process are summarized below:
— Step 1. Submission and evaluation of technical proposals

— Step 2. Submission and evaluation of cost/price proposals and, if appropriate, revised
technical proposals

—Step 3. Establishment of a common cutoff date for receipt of final revisions to the
technical and cost/price proposals

— Step 4. Negotiation of a definitive contract with the selected offeror.

The four-step process forced more government-industry dialogue prior to solicitation.
Also, technical leveling, technical transfusion and auctioning were reduced and buy-ins declined.

Zero-Base Budgeting

One of President Jimmy Carter’s first actions after taking office in 1977 was to direct the
agencies within the executive branch to implement a zero-base budgeting (ZBB) process for
preparation of the fiscal year 1979 and future budgets.”” The ZBB was a management process that
provided for the systematic consideration of all projects and activities in conjunction with project
planning and the formulation of budget requests. The principal goals of ZBB were to examine
the need for existing projects to allow proposed new projects to compete with existing projects
on an equal footing for resources; to focus budget justifications on evaluations of projects and
to secure extensive managerial involvement at all levels in the budget process.
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Planning, Programming and Budgeting System Refined

In October 1977 the new SECDEF, Dr. Harold Brown, directed that the PPBS be revised
to achieve the following objectives:

— Permit the SECDEF and the President, based on the advice of all appropriate offices
and organizations in DOD, to play an active role in shaping the defense project

— Create a stronger link between planning the programmatic guidance and fiscal guidance

— Develop, through discussion, a sound and comprehensive rationale for the defense
project

— Ensure that the defense project is based on sound analysis and contributions from all
relevant offices.

The DRB was chartered to ensure major defense systems projects were closely aligned
to the PPBS. In addition, the DRB was charged with the following:

— Directing and supervising OSD review of Service POMs and budget submissions

—Examining and resolving major Service issues without SECDEF involvement, if
possible

— Presenting recommendations to the SECDEF for action when deemed desirable.

On March 27, 1981, the chairman of the DRB, Mr. Carlucci, directed the role and
membership of the DRB be expanded. Figure 7 displays the expanded membership of the DRB
and points out the relationship of its membership to the DSARC membership. The principal
changes to the membership were the addition of the Chairman of the Joint Chiefs of Staff, the
Service Secretaries, and the Associate Director from the Office of Management and Budget.

According to Mr. Carlucci, the primary role of the expanded DRB was to help the
SECDEF manage the entire revised planning, programming and budgeting system. He planned
to hold regular monthly DRB meetings to (1) review proposed planning guidance; (2) manage
the program and budget review process; (3) advise the SECDEF on policy, planning, program
and budget issues, and proposed decisions; (4) perform program evaluations and reviews of high-
priority programs on a regular basis; and (5) ensure major acquisition systems are more closely
aligned to the PPBS. The DRB chairman said he expected DRB members to be more than
advocates of their particular areas of responsibility; they must take a broader and deeper DOD
view and help the SECDEF and DEPSECDEF manage DOD better.

Brown believed the revised system would provide a more coherent basis for guiding the
military departments in preparing their specific program objectives memoranda (POM). The
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revised system provided consolidated guidance to the military departments and defense agencies.
The consolidated guidance identified fiscal guidance at three fiscal levels — minimum, basic,
enhanced — in accordance with ZBB requirements.

A major problem in the defense systems acquisition process still to be solved was how
to connect effectively the SECDEF decisions following DSARC meetings to the PPBS.

Defense Resources Board

In April 1979, an advisory board, to be known as the Defense Resources Board (DRB),
was established by Brown.” This board, chaired by the Deputy SECDEF, was given a charter
to accomplish the following:

— Improve PPBS efficiency and effectiveness

— Direct and supervise OSD review of the Service project objectives memoranda and
budget submissions

— Examine and resolve major Service issues without SECDEF involvement, if possible
— Present recommendations to the SECDEF for action when deemed desirable.
The International Environment in the 1970s

Duri  the 1970s, the steady buildup of the Soviet R&D procurement outlays gave the
United States and Western Europe no alternative but to pursue wiser utilization of their combined
resources. Failure to do so could have placed the Unites States and its allies in the position of
not being able to preserve credible deterrence and defense in the 1980s.

Western Europe, unhappy with U.S. domination of the defense systems and equipment
market throughout the 1950s and 1960s, began to call for a "two-way street”; i.e., reciprocal
purchases of defense systems and equipment. The defense industries of our allies were growing.
Therefore, unless the United States took the lead in establishing cooperative armaments projects,
the trend would probably continue. If it did, it would reduce U.S. exports in Western Europe and
prevent interoperability of defense systems or equipment within NATO countries.

This situation provided the background for President Carter’s initiatives at the NATO
Ministerial Meeting held in England in May 1977. At the meeting, President Carter stated the
position of the United States relative to meeting the military and political challenges of the 1980s
through the alliance. He said:

We must make a major effort to eliminate waste and duplication between national

programs: to provide each of our countries an opportunity to develop, produce,
and sell competitive defense equipment; and to maintain technological excellence
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in all allied combat forces. To reach these goals our countries will need to do
three things. First, the United States must be willing to promote a genuinely two-
way trans-Atlantic trade in defense equipment...Second...the European allies (must)
continue to increase cooperation among themselves in defense produc-
tion...Third...European and the North American neighbors of the Alliance (must)
join in exploring ways to improve cooperation and procurement of defense
equipment....

The Period of Transition: Late 1970s to Early 1980s

At the beginning to the 1980s, our adversary, the Soviet Union, was much stronger than
it was at the start of the 1970s. The United States had been losing ground for many years in force
modernization. However, Dr. Perry, in a statement to the Congress in February 1980, said that
the United States was turning the corner and "...if we sustain the momentum of the new five-year
defense program, the decade of the 1980s will show us, along with our allies, narrowing the gap
in the quantity of equipment deployed, while maintaining a qualitative edge." He added that. "...in
this era of unprecedented change, technological strength is the key to our long-range survival as
a nation. A strengthened and vigorous program in defense research, development and acquisition
is fundamental to the maintenance of stability and peace in the years ahead.”

The United States was behind the Soviet Union quantitatively in deployed weapon systems
and has been falling farther behind because of disparities in production rates for new systems.
Although the United States had maintained a lead in defense technology, it could have lost that
lead in the 1980s because the Soviets had greatly increased their investment in defense research
and development. Dr. Perry believes the United States still has some distinctive advantages at this
time, namely: "a superior technological base, a competitive industry with greater productivity,
and allies with a substantial industrial capability."

Office Of The Secretary of Defense Viewpoint

It was Dr. Perry’s viewpoint that our defense investment policy during the 1980s must
include two important objectives:

— Modernization of U.S.-deployed defense systems

— Maintenance of leadership in technology critical to defense.
He believed the size and complexity of the research, development and acquisition effort in the
next decade would be a challenge to management. However, if the defense systems acquisition
process could be improved further and managed effectively, it might be possible to reduce
acquisition costs and delays in deploying new or modified defense systems.

In 1979, the Office of the Under Secretary of Defense for Research and Engineering

35




undertook a series of management initiatives. The objectives — continuing into the 1980s —
were to:

— Increase competition in procurement

— Use technology to achieve major cost reductions in manufacturing

— Extend the useful life of existing defense systems through product improvement
— Improve cooperation with U.S. allies in armaments development and production

— Accelerate the acquisition process by permitting tailoring when the benefits appeared
to outweigh the cost of increased risk and extraordinary attention by management.
Successful implementation of the initiatives would place the United States in a better

defensive posture at the end of the decade.

Dr. James P. Wade, Jr., Assistant Secretary of Defense (Atomic Energy), at a DSMC
presentation in April 1980, suggested some options for coping with the potential shortfall in
deployed defense systems before the end of the eighties. The options he saw were as follows:

— Allow the defense systems in the current inventory to age
— Redesign the defense systems to achieve lower unit costs
— Reduce force levels to equalize operating and modernization needs

—Extend the effective operational life of all defense systems by preplanned product
improvement.

Dr. Wade, as well as the Joint Logistic Commanders, suggested that more attention be focused
on the fourth option.

A report of a Defense Science Board (DSB) task force chaired by Dr. Richard D. Delauer,
a corporation executive, summed up the problems at the turn of the decade:

The progression of acquisition policy changes from Total Package Procurement
through the DSARC process, fly-before-buy (to reduce risks), full-scale
prototyping, increased emphasis on operational test and evaluation...has evolved
out of the perceived need to correct deficiencies observed in specific projects by
introducing additional management review and decision checkpoints to assure past
mistakes would not be repeated. These procedural changes have become
institutionalized and have been applied inflexibly to all projects with the result that
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the acquisition process has steadily lengthened and the procurement of defense
systems has become increasingly costly.

Lack of realism in the estimation of project costs, changes in specified perfor-
mance requirements, inflation, and other such causes of cost growth have caused
the aggregate cost to planned production projects to substantially exceed the
allocated budgetary resources.

[This has resulted in a] ...need to delay the completion of the production phases
of projects in order to fit the total available defense budget each year.

The DSB recommended that DOD directives focusing on major defense systems
acquisition be updated to:

— Stress the need to consider the affordability of acquiring the defense system at every
milestone

— Introduce the concept of flexibility and timeliness throughout the defense systems
acquisition process

— Encourage combining milestones, whenever possible

— Discourage system prototyping, unless the prototype is producible

— Encourage joint development and operational testing, and independent evaluation
— Require program decisions be correlated with the PPBS

— Establish that the Milestone III decision represents approval of rate production

— Emphasize that upgrading of existing defense systems is a desirable alternative to new
defense systems development whenever feasible.

The DSB recommendations were incorporated into the latest revision of DOD Directive
5000.1 and DOD Instruction 5000.2. The revision to the test and cvaluation directive (5000.3)
and the integrated logistic support directive (5000.39) — replacing DOD Directive 4100.35 —
incorporated new or revised policies based on lessons learned in the 1970s. Among other top-
level documents prepared or revised at that time were those covering reliability and maintainabili-
ty, specification tailoring, manufacturing technology, embedded computer software, value
engineering, and contractor incentives. A move toward greater use of commercial products,
services and practices was initiated.

Defense Industry Viewpoint

Many staunch industry supporters of the maturing defense acquisition process became
concerned about the deteriorating health of the defense industry. They attributed at least some
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of this to the factors listed below, as put forward by Oliver C. Boileau. Jr., a corporation
president:

— Innovation was being discouraged
— The United States was not producing enough defense systems

—Too many "review boards” were capable of scrapping a program. Their decisions may
have been based on political, rather than military, considerations

— Reporting requirements are too numerous

— Industry profits are too low. As a result, many defense contractors are seeking
nondefense business

—The government has shifted its role from that of partner to dominant partner to what,
in many respects, might be considered an adversary.

The DOD and industry management agreed that acquisition of new defense systems was
taking too long. The 12 or more years usually required to bring new systems into the inventory
was intolerable; therefore, a way had to be found to reduce the time. Part of the problem, Boileau
pointed out, was that a typical major defense system being procured for the inventory had to run
an "obstacle course” from the day it was conceived until the day the last unit was delivered to
the customer. Sometimes the technology in the defense system became obsolete before all of the
units were delivered. Also, the need for the system — based upon capability to meet a threat —
often changed while the system was in production. If the need for the system ceased to exist,
production must be canceled. When such a cancellation occurred with little or no warning, it
could have thrown involved contractors into extreme financial difficulty.

If DOD didn’t find a way to cope with the conditions cited above, defense contractors
might not be willing to invest substantial funds of their own in new defense system concepts.
There was a strong industry resistance to investing in the facilities and equipment necessary to
economical production because of the continually shrinking production requirements.
Congressional Viewpoint

Before presenting the congressional viewpoint, some “state setting” might be in order. The
Congress usually accepted technological parity with the U.S. adversary as a criterion for
supporting the acquisition of defense systems and equipment. Congressional committees
consistently placed pressure on DOD officials to:

— Carefully assess the threat, and determine U.S. needs

— Improve the planning and budgeting process

— Complete programs in a timely and cost-effective manner
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— Control cost growth
— Cancel nonproductive projects
Generally, the Congress disapproved follow-on effort on marginal programs.

Through the years, there was constant striving to improve the resource allocation process.
In DOD, an annual review of mission areas proved to be a beneficial way of placing defense
systems acquisition projects in a broader perspective. Accordingly, the Commission on
Government Procurement recommended the congressional budget proceedings begin with an
annual review by the appropriate committees of the missions, capabilities, deficiencies and the
needs and goals for new acquisition projects. This could form a basis for budget reviews. This
concept was adopted in the Congressional Budget and Impoundment Control Act of 1974. In
accordance with the Act, the FY 1979 President’s defense budget contained the first mission-
oriented display of DOD projects. Most budgets contain such displays; however, the Congress
has shown little enthusiasm for examining Service projects from this perspective.

Every year the Congress reviews the current defense posture and policies, determines the
priorities for defense spending, and authorizes funding. To do so requires considerable study,
patience and time. To accomplish this task effectively, the congressmen find it advisable to call
upon military and civilian experts in DOD to serve as witnesses and provide advice. In addition,
congressmen have to call on their staff members for support.

When the time comes to cast a vote, the decisions of the congressmen are based on their
appraisal of, and confidence in, advice of industry executives and representatives of the industrial
association, expert witnesses, arguments posed by military lobbyists, and findings and recommen-
dations of their statt members.

International Program Arena

The number of defense systems acquisition projects in the international arena continued
to grow. As it did, more U.S. project managers were affected by the many managerial problems
that had to be solved. Before any project manager could function effectively in this arena, the
proponents of international projects had to take additional steps to resolve their differences and
reach a common understanding on benefits to be gained by international projects.

Managers of defense systems projects had a limited, but extremely significant, role to play
in the international arena. The DOD officials viewed the acquisition of defense systems as the
activity that followed the making of essential policy-level decisions between the allied nations.
The project managers who had to perform in this arena needed a first-hand knowledge of the
policy and a clear understanding of the procedures and techniques that would lead to successful
internationalization of defense systems acquisition programs.
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The Decade of the Eighties

Deputy Secretary of Defense Frank C. Carlucci, perceiving a need for economy and
efficiency in defense systems acquisition, took action in the spring of 1981 by chartering five
working groups composed of representatives from the Office of the Secretary of Defense (OSD)
and the Services. These working groups reviewed the current acquisition process and, by means
of a combined report, recommended changes to the process. This report, which included inputs
from industry, wes submitted to the Deputy Secretary of Defense (DEPSECDEF) on March 31,
1981.

After reviewing the report and discussing its contents with the Secretary of Defense
(SECDEF), the Joint Chiefs of Staff, the Service Secretaries, and others, Mr. Carlucci wrote,
"...the Secretary and I have decided to make major changes both in acquisition policy and the
acquisition process itself.” Accordingly, on April 30, 1981, Mr. Carlucci initiated a series of 31
innovative actions. On July 27, 1981, he added another action — Competition. Taken together,
these innovative actions became known as the Department of Defense (DOD) Acquisition
Improvement Program.

The innovative actions included the following:

— Reaffirmation of the major acquisition management principles

— A method for making preplanned product improvements

— A method for multiyear procurement to ensure the acquisition of property and services

in the most economical manner, consistent with sound judgment. The economics and

efficiencies of multiyear contracts would be balanced against risks from unstable
operational, technical, design or quarterly requirements.
The criteria presented as guidelines for decision-makers inciuded:
* Benefit to the government
* Stability of requirements
* Stability of funding
* Stability of configura n
* Degree of cost confidence

* Degree of confidence in contractor capability

— A method for ensuring program stability
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- A method to encourage capital investment to enhance productivity. Associated with this
action was to be a plan to:

* Permit more rapid capital depreciation

* Structure contracts to permit companies to share in cost reduction resulting from
productivity investments

* Increase the use and frequency of milestone billings and advanced billing

* Provide for negotiation of profit levels commensurate with risk and contractor
investment

* Grant equitable economic price adjustment (EPA) clauses in all appropriate
procurements

* Increase emphasis on manufacturing technology programs

* Provide a consistent policy to promote innovation by giving contractors all the
economic and commercial incentives of the patent system and protection of
proprietary rights and data

* Work to repeal the Vinson-Trammel Act, which imposed profit limitations

— A method for budgeting to most-likely or expected costs, including predictable cost
increases due to risk, instead of the contractually-agreed-upon cost

— Policy requiring the Services to fund programs at economic production rates
— A plan to ensure that appropriate contract types are used on defense systems programs
— These initiatives support improved readiness. They require that resources to achieve

readiness receive the same emphasis as those required to achieve schedule or performance
objectives

— A plan to reduce administrative cost and time to procure items

~— A plan to evaluate, quantify and budget for technological risk on a program

— A plan to provide adequate front-end funding for test hardware

—The requirement to establish a joint OSD and Service team to weigh the impact of

various governmental requirements and regulations on the efficiency and effectiveness of
the total DOD acquisition and contraction process
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—The requirement to establish a joint OSD, Service and industry team to provide
recommendations to substantially reduce the number of directives and documentation
required in contracts

— The requirement to establish procedures to provide funding flexibility within a given
fiscal year from procurement to research, development, test and evaluation when the
SECDEF determines it is in the national interest to do so

— The requirement to establish guidelines to incentivize contractors to improve reliability
and support

— A plan to reduce the number of briefings and data required for a DSARC review
— A plan to budget effectively for inflation on major acquisition programs

— A plan to forecast effectively the business conditions at major defense plants

— A plan to improve the source selection process

— The requirement to develop and use standard operational and support systems

— The requirement to (a) provide appropriate incentives to industry by associating fee
awards with the actual costs achieved during the early production runs on a program, and
(b) make Design to Cost (DTC) awards and offer incentives based on evidence during
early production runs that DTC goals are being achieved

— Assignment of overall responsibility to the Under Secretary of Defense for Research
and Engineering for implementation of the DOD Acquisition Improvement Program

— The requirement to revise DOD Directive 5000.1 and DOD Instruction 5000.2 to reflect
the decision milestones selected for defense systems programs

—The requirements to revise DOD Directive 5000.1 and DOD Instruction 5000.2 to
require submission of a Mission Element Need Statement (MENS) no later than the
Service POM, thereby linking the acquisition and the PPBS processes

— The requirement to include the appropriate Service Secretary or Service Chief as a full
member of the DSARC

— The requirement to retain the Under Secretary of Defense for Research and Engineering
(USDRE) as the Defense Acquisition Executive (DAE)

—The requirement to establish the criterion for the defense systems to be reviewed by
the DSARC

— The requirement to establish the criterion for integrating the DSARC/PPBS decision

—The requirement to give the program manager a voice in the support resource allocation
and budget execution process through increased and centralized resource visibility and
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coordination by the program manager on changes to his plans. This initiative was a
cornerstone in the implementation of the management principles on improving readiness
and delegating authority

— The requirement to include improvement of reliability and support in the action taken
to satisfy Initiative 9

—The requirement to increase competition in the acquisition process. This initiative,
added on July 27, 1981, was favorably received by the military services and the defense

agencies.

Based on the objectives, the Office of the Under Secretary of Defense issued a memo-
randum on November 10, 1981, which tasked the military services and the defense agencies to:

— Designate advocates for competition at each procuring activity

— Establish goals for increasing competition

— Ensure commanders understand their responsibilities with regard to competition

— Make competition a matter of special interest

—Develop procedures to identify and elevate significant achievements.

The following discussion describes the changes to the Defense Resources Board (DRB),
the DSARC, and the basic acquisition process resulting from implementation of the DOD
Acquisition Improvement Program.

Defense Resources Board

Consider the changes to the DRB, an ad* ‘sory board formed in April 1979 and chaired
by the DEPSECDEF.
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1. The production and deployment phases often have been combined into a single phase.
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3. U.S. Dept. of Def. Dir. 4100.35, "Development of Integrated Logistic Support for Systems
and Equipment,” 19 Jun 1965.

4. U.S. Dept. of Def. Dir. 5000.1, "Acquisition of Major Defense Systems,” 13 Jul 1971.
S. U.S. Dept. of Def. Dir. 4105.62, "Proposal Evaluation and Source Selection,” 6 Apr 1965.
6. U.S. Dept. of Def. Dir. 5000.28, "Design to Cost," 23 May 1975.
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Development,” 1 Jul 1965.
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America," 12 May 1966.
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22 Aug 1966.

12. U.S. Dept. of Def. Instruction 7000.2, “Performance Measurement for Selected Acquisition,”
22 Dec 1967.

13. U.S. Dept. of Def. Instruction 7000.3, "Selected Acquisition Report (SAR)," 28 Feb 1968.
14. U.S. Congress, House, Government Procurement and Contracting, pt. 9, p. 2488, 1969.

15. David Packard, memorandum to the Secretaries of the military departments, Director of
Def. Research and Engineering, Assistant Secretaries of Def., subject: "Establishment of a
Defense Systems Acquisition Review Council,” 30 May 1969.

16. David Packard, memorandum to the Secretaries of the military departments, Director of
Def. Research and Engineering, Assistant Secretaries of Def., and others, "Policy Guidance on
Major Weapon Systems Acquisition," 28 May 1970.

17. Melvin R. Laird, memorandum to the Secretaries of the military departments, subject: "Cost
Estimating for Major Defense Systems," 25 Jan 1972.

18. U.S. Dept. of Def. Dir. 5000.4, "OSD Cost Analysis Improvement Group," 13 Jun 1973.
19. Report of the Commission on Government Procurement to the Congress, 31 Dec 1972.

20. Report of the NSIA Ad Hoc Committee to the Assistant Secretary of Def. (Installations and
Logistics), subject: "Life Cycle Cost," Apr 1976.

21. Memorandum of Agreement on "The Management of Multi-Service Systems/Programs/
Projects,” approved by the Joint Logistics Co