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DEPARTMENT OF THE NAVY 

HEADQUARTERS NAVAL MATERIAL COMMAND 

WASHINGTON. D C 20360 

31 January 1975 

Honorable J. Wm. Middendorf 

Secretary of the Navy 

Washington, D C. 20350 

Dear Mr. Secretary: 

I am pleased to forward the final report of the Navy and Marine Corps 
Acquisition Feview Committee (NMARC). 

In approaci ^ng the study, che NMARC was impressed by the broad scope of 

the Navy mission. The weapon system acquisition process is extremely complex 

in terms of organization, policy and procedure, and the NMARC became increas¬ 

ingly aware of the wide spectrum of factors, many of which cannot be controlled 

by the Navy, that influence the process. Many of these factors, such as 

inflation, material shortages, and declining budgets, impact on the entire 

Department of Defense. In order to investigate the Navy's problems, it was 

also necessary to examine the role of the Office of the Secretary of Defense 

in the acquisition process. Because of the magnitude of the problems facing 

the Navy, and the relatively short duration of the study, the NMARC made a 

conscio' à decision to concentrate on issues that would result in potentially 

high payoff recomnendations. Further, the NMARC set the objective of develop- 

ing practical recommendations that could be Implemented by the Navy with 

existing personnel and financial resources, and that would achieve measurable 

results. I believe the NMARC has accomplished that objective, and that the 
suggestions are worthy of the Navy's consideration. 

As you know, the NMARC panelists and integrating group were selected 

principally among corporate executives and other senior industry personnel. I 

believe the NMARC Report is a tribute to the fact that these gentlemen, who of 

necessity were preoccupied with their business operations, devoted substantial 

time to both committee work and travel in examining the acquisition policies 

and procedures used by the Navy. Their performance was most gratifying to me 
as Study Director and they are wholly responsible for what I believe is a 

worthy product. Also, I would be remiss if I failed to mention the complete 

cooperation of the Navy, Marine Corps, and Office of the Secretary of Defense. 

Without their cooperation, a meaningful study would have been Impossible. 

Finally, I want to compliment you on the selection of the NMARC Staff support 

personnel. Th*' staff devoted many hours for each hour of committee deliber¬ 

ation, and provided us with pertinent information that permitted us to confine 
our discussions to matters of substance. 
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Although we have concluded the study phase of the NMARC effort, the 

entire rommlttee or Individuals will be glad to meet with you to discuss 

and clarify any part of the report. Further, several of the NMAJtC members 

have suggested that the committee meet with you during the next year to 

review the progress or. implementing the NMARC recommendations. I coii_ur 

in that suggestion. 

In concluding, Mr. Secretary, I want to say that it has been an honor 

and distinct pleasure serving as Study Director, and I look forward to 

meeting with you in the not too distant future. 

Sincerely yourc. 

JAMES M. ROCHE 
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Introduction 

I. INTRODUCTION 

The Navy and Marine Corps Acquisition Review Committee 
(NMARC) was established by the Secretary of the Navy in August 1974 
to assess the organization, management, staffing, sind procedures 
used by the Department of the Navy in developing and producing major 
weapon systems. It was created in response to the need to find ways 
of reducing acquisition costs while maintaining the quality of weapon 
systems and ensuring the national defense. 

This chapter discusses the current nature of the weapon sys¬ 
tems acquisition environment, especially as it affects the Navy's 
capabilities to meet its own and the Marine Corps' requirements. It 
is organized in the following sections: 

. The acquisition environment 

. Other acquisition stv.dies 

. Acquisition in the Navy. 

Appendix I-A describes the purpose, scope, organization, and 
chronology of the NMARC study effort. 

1. THE WEAPON SYSTEM ACQUISITION ENVIRONMENT 

Today's weapon systems acquisition environment, which strongly 
influences the outcome of individual acquisition programs, results from 
the interaction of severad major elements, including: 

. The Navy mission 

. Technology 

. National priorities 

. The industrial base 

. Inflation 

. DOD/industry relationships. 

These elements are discussed in the subjection that follow. 
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(1) The Navy Mission 

The principal mission of the Navy is to assure free use 
of the seas, in support of national policy and in accordance 
with the national strategy. Control of the seas is a prérequi- 
site to projection of naval power, the conduct of sustained op¬ 
erations, and the flow of vital raw materials. 

While the basic mission of the Navy has not changed since 
the early part of this century, the nature cf its execution has 
been and will continue to be a function of the international politi¬ 
cal situation. Today that situation is influenced primarily by 
several developments including the following: 

. Soviet military capability continues to enlarge. 

. The Soviet Unit has taken its place as a major 
maritime nation. 

. The Peoples' Republic of China is expanding its 
naval forces and is developing a long-range nuclear 
delivery capability. 

. Hostilities continue in Southeast Asia, despite the 
1973 Paris agreements. 

. Resumption of war in the Middle East is am 
ever-present threat. 

. The southern flank of NATO has been weakened 
as a result of the conflict between Turkey and 
Greece over the status of Cyprus. 

Each of these conditions poses a potential threat to the 
interests of the United States that can best be countered through 
the existence of U. S. naval power. Nevertheless, the U. S. 
Navy today possesses the lowest force level it has known since 
before 1950—about 500 ships. Although the Chief of Naval 
Operations has set a goal of restoring force levels to at least 
600 ships, the ability of the Navy to meet its commitments 
with such a force level will depend in large measure upon the 
effectiveness of the weapon systems installed in and supported 
by those snips. 
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The challenge then, is to rebuild the fleet and deploy 
ships, aircraft, and weapon systems abreast of the best naval 
technology and geared to the threat, in an adverse acquisition 
environment. 

(2) Technology 

The pace of technologica! advancement, competition for 
scarce resources, and the general drive for economy and ef¬ 
ficiency combine to produce strong pressures from both within 
the Navy and external to it to avoid duplication or overlap of 
research and development effort. On the other hand, a certain 
amount of duplication and parallel effort are frequently the price 
of the innovation necessary to counter the threat. The success 
of major system acquisition depends heavily on the availability 
of a variety of emerging technologies from which new system 
solutions can be drawn. Lacking a broad technology base, the 
Navy is faced at the outset with a narrower range of technologi¬ 
cal choices and reduced competition in system development and 
acquisition. Thus, it has become necessary to support and de¬ 
velop the technology base continuously while at the same time 
ensuring efficient application of the resulting technology. In 
sum, the Navy's success will depend upon the degree to which 
these influences can be balanced and the available resources 
applied in order to provide a wider range of alternatives from 
which the most suitable can be selected to meet the operational 
needs. 

(3) National Priorities 

Proper technology advancement and application must be 
achieved in the face of fluctuating priorities and competing de¬ 
mands upon available resources. Changing national priorities 
have reduced the percentage of the Federal budget now devoted 
to defense to the lowest point since 1946. Within that reduced 
percentage, resources available for actual system hardware 
development and acquisition are further constrained by the in¬ 
creased costs of personnel associated with establishing pay 
comparability and an all-volunteer force. These conditions, 
aggravated by a degree of public apathy about defense, impede 
the Navy's ability to replace aging obsolescent weapon systems 
and to maintain a ready and effective naval capability. 
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(4) The Industrial Base 

Changing world economic and political conditions have 
similarly adversely affected the industrial base. For instance, 
in light of considerably increased commercial shipbuilding ac¬ 
tivity, shipbuilders are less anxious to construct naval ships 
than was the case in the past. In addition, several large com¬ 
mercial shipyards are- experiencing extremely high personnel 
turnover rates. These factors are causing a decline in exper¬ 
tise and experience in our nation's shipyards v/ith a resultant 
degradation in ability to perform complex types of work asso¬ 
ciated with naval ship construction. 

The aerospace industrial base is also being adversely 
affected but as a result of different influences. The prevailing 
low level of military and commercial aircraft production has 
created certain excess capacity, has resulted n heightened 
competition for military business, and has created a potential 
for unrealistically low initial contract awards. 

Both undercapacity and overcapacity extremes are dam¬ 
aging to the overall defense industrial base. These extremes 
in industrial capacity also contribute to strained Government/ 
industry relationships, increased coste, and reduced levels of 
defense capability available to the nation. 

( 5) Inflation 

The current inflationary economy is seriously disrupting 
Defense acquisition programs, as it is all major public and 
private programs. The inflationary impact on Defense pro¬ 
grams is especially severe because the programs are examined 
in great detail in connection with the annual authorization and 
appropriation hearings, and because the rate of inflation is es¬ 
pecially high in high-technology programs. Congressional 
scrutiny can be expected to be even more intense as the new 
Congressional Budget Office and the new committees created 
by the Congressional Budget and Impoundment Act of 1974 be¬ 
come fully operable. As costs escalate, practical limits are 
reached that operate either to reduce the scope of given pro¬ 
grams or to cancel them entirely in order to maintain a total 
defense budget of acceptable proportions. As programs 
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are reduced in scope through Navy, DOD, or congressional 
action, extner the unit cost of remaining units is increased and 
fewer units are bought, or the capability of the weapon system 
must be reduced. Increased unit costs often result in charges 
of mismanagement, while decreased weapon capabilities may 
detract •‘rom the ability of the Navy to meet its security com¬ 
mitments in a dynamic threat environment. 

(6) POD/ Industry Relationships 

The problems discussed above, combined with other 
economic considerations, such as tight money, high interest 
rates, and material shortages, contribute further to the adver¬ 
sary relationship between the Navy and industry. The results 
are seen in the lengthy discussions on progress payr" ?nts, esca¬ 
lation provisions, allowability of interest and profitabilit v of 
Navy business, and recently increased reluctance to do business 
with the Government. The economic health of the nation de¬ 
pends upon a business environment in which industry can operate 
profitably to create needed employment, goods, and services. 
Much evidence indicates, however, that the environment is grow¬ 
ing increasingly hostile as each party seeks to protect more 
closely his own interests. Progress must stem from a reversal 
of this trend and increased efforts on the part of both the Gov¬ 
ernment and industry to improve their business relationships. 

It is generally acknowledged that to maintain desired 
industrial capacity and to carry out needed acquisition programs, 
industry should, for example, be provided with reliable, long- 
range planning data. The inability of the Navy to carry out such 
plans due to constrained budgets, the deteriorating world situ¬ 
ation, changing national priorities, and resulting budget actions 
by the Office of the Secretary of Defense and the Congress has 
eroded industry confidence in its earlier long-range planning 
* fforts. 

There is hope that the newly created Congressional Budget 
Committees will assist in obtaining improved stability and com¬ 
mitment to the long-range planning efforts conducted by the 
Executive Branch. Only if this hope is fulfilled can the initiatives 
available to the OSD and the Navy be fully effective in recreating 
an environment in which the DOD and industry will deal with each 
other on a sound, businesslike basis. 

1-5 



Introduction 

2. OTHER ACQUISITION STUDIES 

The acquisition environment described in the previous section 
has given rise to numerous studies into the practices and policies for 
effecting major weapon system procurements. Among the most notable 
of these studies are the following: 

• The Report of the Commission on Government 
Procurement, December 1972, which addresses procure¬ 
ment by all Government agencies, including the Depart¬ 
ment of Defense 

. Cost Growth in Major Weapon Systems. March 1973, 
which was sponsored by the Comptroller General of the 
United States 

Report of the Army Material Acquisition Review 
Committee (AMARC), April 1974, which addresses 
material procurement problems in the Army 

Project Ace Findings and Progress Report. June 1974, 
which is a continuing effort by the U. S. Air Force to 
identify and resolve key problems in the acquisition and 
ownership of Air Force weapon systems. 

The most comprehensive and far-reaching recent study was that 
of the Commission on Government Procurement. Two years of in¬ 
tensive study resulted in a number of specific recommendations for 
improving the acquisition of major Defense systems, some of the 
more significant of which are summarized as follows. 

. Program needs and goals should be established 
independently of any system product. They should be 
based on long-term projections of missions, capabilities, 
and deficiencies. 

. Alternative means for fulfilling operational needs should 
be explored thoroughly prior to selection of a preferred 
system. 

. Competition should be maintained whenever possible 
through initial development stages. 
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Full production of a preferred system should be delayed 
until the need has been reaffirmed and system performance 
has been thoroughly tested and evaluated in an environ¬ 
ment approximating expected operating conditions. 

. The effectiveness of acquisition managers should be in¬ 
creased by providing policy guidelines within which 
experienced managers may apply simplified contractual 
arrangements and priced production options when tech¬ 
nical risks have been largely eliminated. 

. Experienced program managers should be developed and 
assigned at the initiation cl an acquisition program. 
These managers should receive full delegated authority 
for technical and program decisions except those that 
relate to establishment of mission needs, approval among 
alternative systems for demonstrations and limited pro¬ 
duction, and release for full production. 

The Commission's report and the other precedent studies pro¬ 
vided an extremely useful basis for defining the areas upon which the 
NMARC focused its efforts. In addition to these studies, recom¬ 
mendations for NMARC investigations were solicited and received 
from the National Security industrial Association and from the com¬ 
manders of major acquisition commands within the Navy itself. These 
recommendations were deeply appreciated and contributed materially 
to helping the NMARC shape its course. 

3. ACQUISITION IN THE DEPARTMENTOF THE NAVY 

Although precedent studies identified opportunities for improving 
the weapon system acquisition process, the need remained to focus 
on the identification and resolution of those major problem areas 
peculiar to Navy and Marine Corps weapon procurements. The pur¬ 
pose of this section is to identify related aspects of Navy and Marine 
Corps acquisitions, particularly the following: 

. The organization for acquisition 

. The nature and diversity of Navy weapon systems 

. Project management in the Navy 

. Program performance. 

1-7 
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Although these points are discussed in detail in Chapter II, "Overview 
o*. the NMARC Studies, " and the reports of the various functional panels 
(Chapters III through VII), they are included here to provide a general 
orientation in the subject matter of this report. 

(1) The Organisation for Acquisition 

The organization of the Department of Navy for weapon 
acquisition is depicted in Figure 1-1. In contrast to the bilinear 
organization in force prior to 1966 in which the acquisition arm 
of the Navy reported directly to the Secretary of the Navy through 
his Assistant Secretaries, the Chief of Naval Operations (CNO) 
and the Commandant of the Marine Corps (CMC) are now directly 
in the acquisition chain. The CNO and the CMC are responsible 
for the following: 

. Determining the requirements for weapon systems 
to meet specified threats within their mission areas 
as defined by the Joint Chiefs of Staff 

. Making resource allocation decisions among: 

Alternative weapons to meet a particular threat 

Operating, logistic support, and acquisition 
requirements. 

Most major weapons used by the Marine Corps, such is the 
LVTP-7 (see Figure 1-2) are actually acquired for them by either 
the Navy or the Army. Consequently, the NMARC study hi’S not 
treated Marine Corps procurement in great depth, except as it is 
involved as part of a larger Navy procurement. 

The Chief of Naval Material (CNM), a four-star admiral, 
is responsible for all aspects of the weapon system acquisition 
process involved in meeting the requirements defined by the CNO. 
Execution of this mission is accomplished through the following 
organizations: 

1-8 



FIGURE I-l 
Organization for Navy Acquisition 
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FIGURE 1-2
Assault Amphibian Personnel 
and Cargo Carrier (LVTP-7)
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. A major project management office, e. g.. the 
Strategie Systems Project Office, responsible for 
the Polaris/Poseidon weapon systems 

. Three "hardware" Systems Commands (SYSCOMs) 
and the designated project managers reporting to 
the SYSCOM Commanders, including the following: 

The Naval A*r Systems Command 

The Naval Sea Systems Command (recently 
formed through the merger of the Naval Ship 
Systems Command and the Naval Ordnance 
Systems Command) 

The Naval Electronic Systems Command. 

The SYSCOMs are responsible for both the management 
of major systems acquisitions and the support of those systems 
currently operational in the Fleet. 

Two additional systems commands report to the Chief of 
Naval Material: 

. The Naval Supply Systems Command 

. The Naval Facilities Engineering Command. 

The Naval Supply Systems Command is charged with 
developing and maintaining systems for assuring the availability 
of weapons-related repair parts and general and consumable 
supplies where and when required. The Naval Facilities 
Engineering Command may be considered as the counterpart to 
the Naval Sea Systems Command for shore-based facilities. 
This command is charged with managing the construction and 
maintenance of naval shore facilities in both CONUS and over¬ 
seas locations. 

Since these two organizations are not usually directly in¬ 
volved in the acquisition of major weapon systems, their roles 
have not been highlighted in this report. 
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(2) Diversity of New Weapon Systems 

One of the most striking features of the Navy's acquisition 
environment is the diversity of weapons to be procured and the 
widely varying and demanding operating regimes for which they 
must be suited. Included among the major hardware systems 
procured by the Navy are: 

• Surface ships, including aircraft carriers, 
destroyers, amphibious warfare ships, mobile 
logistic support ships, and other auxiliaries 

. All types of aircraft, such as fighters, bombers, 
antisubmarine warfare aircraft, helicopters, and 
other special-purpose aircraft; these include both 
land- and sea-basèd aircraft types 

. Submarines both for tactical employment and for 
launching long-range ballistic missiles 

. Nuclear propulsion plants for submarines and 
surface ships* 

. Weapons, ordnance, communications, and sensor 
systems for air, sea, land, and subsurface 
platforms 

. Amphibious craft and aviation and electronic 
systems for the Marine Corps. 

Some examples of major Navy systems currently under 
acquisiton are: 

Spruance class (DD-963) destroyer (see Figure 1-3) 

. CVAN-68 (see Figure 1-4) 

Nuclear propulsion will be extended to all future acquisitions of 
major combatant strike force ships as a result of congressional 
determination contained in Title VIII of Public Law 93-365 (the 
1975 Defense Appropriations Authorization Act). 
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FIGURE 1-3
Spruance-Class Destroyer 

(DD-963)
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FIGURE 1-4 
Nuclear-Powered

Attack Aircraft Carrier (CVAN-68)
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t-14 fighter aircraft (see Figure 1-5) and associated 
Phoenix missile system 

F-4 Phantom aircraft (see Figure 1-6) 

S-3 antisubmarine aircraft (see Figure 1-7) 

Trident nuclear powered missile submarine 
(see Figure 1-8) 

Patrol Frigates (PF) (Figure 1-9) 

Amphibious assault ship (LHA) 

Mark 48 torpedo 

The Harpoon missile system (Frontispiece and 
Figure 1-10) 

SSN-688 class attack submarine 

. Nuclear powered guided missile frigate (DLGN) 

. Fleet satellite communications system spacecraft 
(Figure I-11). 

This broad diversity significantly complicates the problem 
of managing weapon system acquisition in the Navy and sets it 
apart from other DOD components. 

(3) Project Management in the Navy 

There are currently 56 project management organizations 
in the Navy. Seven of these organizations report directly to the 
Chief of Naval Material either in recognition of the size and im- 
portance of the programs involved, e. g.. Polaris/Poseidon 
and Trident weapon systems, or because the hardware is asso¬ 
ciated with multiple programs. The remaining 49 project man¬ 
agement offices report organizationally to the commanders of 
the three hardware-oriented Systems Commands. While most 
project management offices have been formed for the purpose of 
managing the acquisition of a specific weapon system, such as 
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FIGURE 1-5 
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FIGURE 1-6 
Phantom Aircraft (F-4)
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FIGURE 1-7 
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the F-14 aircraft, the responsibilities of several project man¬ 
agers are oriented to a special subject area, e. g., the Spanish 
Ship Support Project Office. The NMAItC study has tended to 
concern itself principally with hardware acquisition managers, 
although many of its findings and recommendations will apply 
equally to some of the smaller, special-purpose project offices 
as well. 

The Navy employs the project management concept in 
both of its common forms: 

. The vertical project organization, which is virtually 
self-contained in terms of functional capabilities 

. The matrix organization, which receives specific 
functional support on an as-required basis from 
shared resource pools. 

The matrix form is by far the more common in the Navy, 
principally because of its lower total resource requirement, 
although there may be some loss of responsiveness and effec¬ 
tiveness. This reduction in effectiveness has been aggravated 
in the past two to three years by economy-driven reductions 
in the size of the functional organizations available to support 
the project managers. 

The vertical project organization is used by two major 
program managers in the Navy: 

. The Strategic Systems Project Office, which 
manages the navigational, fire control, and missile 
subsystems used in the fleet ballistic missile sys¬ 
tem 

. The Naval Reactor s Office, responsible for the 
acquisition and operation of nuclear propulsion 
plants used in Navy ships. 

Both of these program offices possess extensive in-house tech¬ 
nical resources, although the systems managed by these organi¬ 
zations must be integrated with ship subsystems acquired by the 
Naval Sea Systems Command. 
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(4) Program Performance 

The criteria for successful management of a weapon sys¬ 
tem acquisition are generally considered to consist of the 
following: 

. Adherence to budgeted acquisition cost 

. Meeting planned delivery schedules 

. Meeting technical performance requirements. 

In terms of those criteria, the Navy has experienced both 
notable success and some noteworthy problems. Among the 
more significant successful programs are the following: 

. The Polaris/Poseidon programs, which are among 
the highest in national defense priorities 

. The nuclear propulsion program, under the direction 
of Admiral Hyman G. Kickover 

. The F-4 fighter aircraft, employed successiully 
under combat conditions by the Navy, the U. S. 
Air Force, and the Israeli Air Force, and an 
important asset to a score of other allied countries. 

The Navy has also had its share of programs that have 
experienced difficulties with respect to some of the conventional 
criteria for success, including the following programs: 

. The LHA (helicopter assault ship) and the 
Spruance class destroyer (DD-963) (see Figure 1-3) 
programs, which are both behind schedule and, in 
the case of the LHA, far above budgeted cost 

. The F-14 fighter aircraft program, which has ex¬ 
perienced major cost growth and serious financial 
difficulties for its prime contractor, Grumman 
Aircraft (see Figure 1-5). 

Some of the underlying causes of such difficulties in major pro¬ 
grams are discussed in the body of this report. 
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The next chapter presents an overview of the NMAEC studies 
and is followed by five chapters dealing with the work of the five 
functional panels comprising the NMARC. 
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II. OVERVIEW OF THE NMARC STUDIES 

This chapter offers an integrated overview of the major issues 
and conclusions from the studies carried out by the Navy and Marine 
Corps Acquisition Review Committee (NMARC) and its five component 
panels. Research and Development, Test and Evaluation, Procure¬ 
ment, Production, and Cost. While the NMARC finds potential for 
significant improvement in a number of aspects of Navy systehua 
acquisition practices, it concludes that, for the most part, the Navy 
and Marine Corps do a good job of acquiring weapons systems, 
despite an environment of complexity and turbulence. Most Marine 
Corps systems are developed by the Navy and the Army; hence, over¬ 
all acquisition process improvements within the Navy will accrue to 
the Marine Corps as well. 

It is the opinion of the NMARC that the acquisition process for 
surface ships offers the most significant potential for improvement. 
On the other hand, the strategic missile system and the Navy's nuclear 
power programs have consistently been regarded as highly successful 
programs, and, through those combined efforts, this country remains 
preeminent in these fields among the world powers. Similarly, 
most Navy aircraft and missile systems are highly regarded, and 
several are in use by the Air Force and numerous foreign countries. 

The Navy currently manages 53 programs that fall under the 
major system criteria established in DOD Directive 5000.1, with a 
total value of $91 billion. Such systems require formal processing 
through the Defense System Acquisition Review Council (DSARC) 
process, and to a lesser extent are also subject to formal quarterly 
status reporting to Congress via the Selected Acquisition Report 
(SAR) system. The magni+ude of Navy major system acquisition 
effort roughly equals the combined level of Army and Air Force 
efforts. 

The Navy is well aware of the problems inherent in managing 
weapons acquisition programs of such magnitude in the current 
climate of economic uncertainty, severe inflation. Defense budgetary 
constraints, staff layering, and personnel turbulence. Significantly 
increased naval capability of potential world adversaries Induces 
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further stresses to the acquisition process. Shipbuilding claims, 
program cost growth, shortcomings in project management, deficien¬ 
cies in contract administration, and deteriorating relations with 
industry are indicative of more fundamental problems that stem from 
an inability on the part of Government in general and DOD and the 
Navy in particular to balance needs with current projected available 
resources. The NMARC concludes that many Navy acquisition 
difficulties stem from this general inability. 

The policy set forth in the Secretary of the Navy's (SECNAV) 
basic acquisition instruction, SECNAV Instruction 5000. 1, is 
basically sound; however, the NMARC does see numerous areas 
where significant improvement, in both policy and practice, is 
not only possible but absolutely necessary if the Navy is to improve 
its ability to live within its means and yet carry out its assigned 
mission in a creditable manner. Of particular concern is the ex¬ 
tensive and often detailed involvement of the Office of the Secretary 
of Defense (OSD) in the executioi. of weapon system acquisition pro¬ 
grams. 

The findings and recommendations of the five panels that con¬ 
ducted the bulk of the NMARC study strongly indicate that several 
major factors or problem areas underlie many of the individual prob¬ 
lems being encountered in Navy material acquisition. These maior 
factors include the following: 

• Program and funding turbulence 

Difficulties of contracting in an inflationary environment 

Inadequate definition and interpretation of the acquisition 
management roles of OSD, the Office of the Chief of 
Naval Operations (OPNAV), and the Naval Material 
Command resulting in excessive and counterproductive 
involvement of higher staff levels in the direct manage¬ 
ment of weapon systems acquisition programs 

. The proliferation and expansion of organizations having 
review and approval authority but contributing little to 
work performance. 

. The erosion of the credibility of Navy program cost 
estimates and budgets with both OSD and the Congress 
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. A need to strengthen both the authority and the staffing 
of Navy project management organizations 

. The need for increased cost consciousness and cost 
management 

. The need for improved capability to integrate surface- 
ship combat systems successfully and efficiently 

. Failure to test the performance of new weapons in a 
combat-type environment. 

In defining and examining acquisition issues, the NMARC made 
extensive use, particularly in areas related to requirements and the 
identification of acquisition strategies and alternatives, of the work 
completed by the Commission on Government Procurement, the Blue 
Ribbon report, several industry advisory group studies, and other 
similar studies. 

The thrust of the major findings and recommendations developed 
viewed against the factors cited above and with special emphasis on 
ship acquisition, are further summarized in the following sections 
of this chapter. 

1. Preprogram Management Activities —including program 
identification based on mission deficiencies and examina¬ 
tion of alternatives, research and development activities, 
and acquisition and long-range planning 

2. Program Management Phase Activities—addressing the 
role, authority, and staffing support of the project 
manager; the problem of layering, aspects of procure¬ 
ment; contract administration; cost and financial 
management; and test and evaluation 

3. Shipbuilding — an overview of aspects of the study related 
to current Navy shipbuilding problems 

4« Government-Industry Relations — a recap of what both 
parties can do to assure a constructive acquisition 
environment 

This chapter thus draws from the work of the five NMARC panels. 
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Chapter VIII contains a consolidated listing of all of the recom 
mendations of the NMARC. ¿ 

? 

1. PREPROGRAM MANAGE Mfc NT ACT CITIES 

Since the principal tool of system acquisition in DOD is the 
project manager concept, the NMARC studied the Navy acquisition 
process recognizing the importance of the Navy project manager. 
This section, however, addresses three aspects of activity that 
influence the outcome of a program but occur partly or wholly be¬ 
fore the assignment of a project manager. 

(1) Program Initiation 

Instability of requirements after commitment to a major 
program is a prime weakness in the acquisition process. Soft 
or changing requirements have led to prolonged development, 
cost growth, and criticism by the General Accounting Office ' 
(GAO) and the Congress. Such instability can be attributed 
largely to poor definition of roles within OSD and the Navy, 
funding inadequacies, layering and personnel turbulence in 
key positions, and failure to respect program decisions and 
commitments. 

An acquisition program should not be formally under¬ 
taken until the major participants involved have an agreed 
understanding of what is achievable and usable. For systems 
that do not evolve from existing weapon systems, such agree¬ 
ment normally should follow completion of an advanced develop¬ 
ment program; thus, when the program is formally established, 
it can be well defined, costed, and supported. Formally 
establishing the program earlier is to invite disaster by 
denying freedom of investigation, the pursuit of alternatives, 
and necessary development iterations. 

Effective pursuit of alternatives should normally involve 
an early industry/service dialogue, with emphasis on a set of 
mission objectives that establish the minimum capability being 
sought. The system acquisition recommendations advanced 
by the Commission on Government Procurement (COGP) were 
used by the NMARC for reference in reviewing the Navy process 
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for initiating and pursuing a system acquisition effort. Such 
recommendations essentially call for increased industry in¬ 
volvement and responsibility in developing a broader range of 
alternatives and early agreement among the military services, 
the Office of the Secretary of Defense (OSD), and the Congress 
concerning mission goals. The Navy is moving in this direc¬ 
tion through the Chief of Naval Operations' Program Analysis 
Memorandum (CPAM) process (which translates DOD planning 
and programming guidance into Navy mission area summaries 
and forms the basis for annual Navy posture statements to the 
Congress) and subsequent formal budget submission. Discus¬ 
sion and timely agreement as to the purpose for new programs, 
as opposed to prematurely debated and defined specific system 
choices, would permit much more rational funding of related 
effort and associated development and would also permit 
exploration by the Navy of a bioader range of alternatives 
from which to select and pursue a preferred system solution. 

Within the Navy, the Chief of Naval Operations (CNO) 
and his immediate staff are clearly responsible for planning 
future forces and, together with the Secretariat, for approving 
acquisition plans that are consistent with budget and other re¬ 
source constraints both internal and external. A key role of 
the Chief of Naval Material (CNM) is to interact with the CNO 
during the generation of the plan and then be responsible for 
its execution. Unfortunately, however, the Naval Material 
Command is observed to defer frequently to strong OSD and 
OPNAV staff efforts to control the details of choice, substance, 
and schedule in connection with various acquisition efforts. 

These staff actions are particularly disruptive during the 
research and development (R&D) phases of an acquisition. 
In response to budget pressure, decisions are frequently 
made based upon OPNAV staff recommendations without 
recourse to the Material Command. As programs get into 
further budgetary difficulty, even higher level staff reviews 
result. This leads to juggling of resources rather than 
informed planning and generates a climate of instability and a 
preoccupation with day-to-day survival on the part of R&D 
program managers. A more balanced effort is necessary to 
stimulate exploration and pursuit of a broader range of alter¬ 
natives within an improved "mission area" context. Recent 
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action has been initiated to achieve such balance;* however, the 
procedures have not been in use long enough to permit observa¬ 
tion of results. 

Restitution of the proper balance between user (OPNAV) 
and supplier (NAVMAT) will require the cessation or diminution 
of many OSD and OPNAV functions in the acquisition process and 
the assumption of a more responsible role by the Material Com¬ 
mand. The NMARC believes that an enhanced partnership role 
for the Material Command should produce improved management 
of acquisition. To this end, the NMARC recommends that the 
Navy take the following actions: 

Strengthen Material Command technical and cost 
planning capability. (Parallel and complementary 
groups in OPNAV and NAVMAT should work in close 
collaboration, the OPNAV group concentrating on 
mission goals and deficiencies, setting relative 
mission area priorities, and the examination of the 
allocation of resources to those deficiencies, and the 
NAVMAT group concentrating on the optimal set of 
technological methods for satisfying the require¬ 
ments within expected resources. ) 

Redefine a proper balance of authority and respon¬ 
sibility for the acquisition process between OPNAV 
and NAVMAT. 

Establish as fundamental Navy policy that commit¬ 
ments .o concepts and decisions in the acquisition 
process by the Navy Secretariat, OPNAV, and 
NAVMAT will be binding for extended periods, thus 
restoring some measure of program stability. 

Design and implement a method for continuing self- 
evaluation of the acquisition process, as differen¬ 
tiated from systems acquisition programs per se. 

OPNAV Instruction 5000.42, 1 June 1974. 
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(2) Management of Research and Development 

The quality of management and direction of the R&D process 
determines (1) the degree to which technical alternatives and cost 
tradeoffs will be available for final system definition and (2) the 
adequacy of the technology base upon which new programs will 
draw. 

Effective R&D requires a comhii .ion of control to pre¬ 
clude redundancies and relative fret 1 ^ (within reasonable 
bounds) to explore varied alternatives. Some amount of funding 
flexibility, including use of appropriate management reserves, 
is a necessary ingredient in such .a process. The R&D process 
is one of management of change and requires that risk must be 
taken to produce a useful product. 

Currently deficiencies exist in the Navy R&D process with 
respect to these attributes. These deficiencies cannot be cor¬ 
rected entirely within the Navy itself. Before real improvement 
can result, certain changes must occur at higher levels. The 
present system within the DOD places a premium on adhering 
to a plan generated some years earlier and justified as being 
accurate in detail. In addition. Congress restricts reprogram¬ 
ming authority to under $2 million without prior approval of the 
committees concerned. These constraints require management 
to fine-tune multi-million-dollar plans, often starting 3 years 
in advance of funding authorization. 

An improved process should be established that would 
provide for a graduated hierarchy of reprogramming authority 
for RDT&E funds. It is apparent that the present economic 
environment alone dictates significantly raising the congres- 
sionally imposed limit, and it should be raised to a level that 
would permit the successive establishment of graduated repro¬ 
gramming thresholds at OSD and military service levels. 

As a corollary to an improved system of reprogramming 
authorities, the NMARC also believes that fund administration 
for the Navy RDT&E appropriation requires more coherent man¬ 
agement. The appropriation, which consists of several parts, 
is substantially managed by the Material Command and/or the 
Office of Naval Research (ONR) with the notable exception of 
the advanced development portion of the appropriation, which 
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is managed by OPNAV. OPNAV direction and control of advanced 
development effort is appropriate to the extent that the R&D com¬ 
munity requires coherent direction regarding the relative prior¬ 
ities of effort that should be undertaken within each of the several 
broad mission areas. 

It is generally observed that OPNAV involvement sur¬ 
passes that required to establish relative mission area priorities 
properly. The overly detailed OPNAV involvement is partially 
attributable to the similarly detailed overinvolvement of the 
OSD staff. Nevertheless, OPNAV involvement in detailed 
administration of the advanced development account should be 
reduced and a more balanced partnership relationship estab¬ 
lished between OPNAV and the Material Command relative to 
R&D fund administration. Such balance should protide for 
strong setting of mission area priorities by OPNAV, coupled 
with strong Material Command efforts to explore broad ranges 
of options within available funds to permit improved tradeoff 
decisions between such options. 

To improve funding flexibility and to promote more co¬ 
herent control of R&D effort, the NMARC recommends that the 
Navy take the following actions: 

. The classical user-supplier roles of OPNAV and the 
Naval Material Command should be reaffirmed, 
and appropriate balance between the two entitie*s 
should be established. 

The Chief of Naval Material (CNM) should be 
charged with full responsibility and authority for 
management of development funding under the 
supervision of the Assistant Secretary of the Navy 
(Research and Development) (ASN(R&D)) and within 
overall priorities established by the CNO. 

Opportunities were identified by NMARC for more ef¬ 
fective use of the Navy's in-house laboratory complex 
Several measures were recommended, including the following: 

Reaffirm and strengthen CNM authority and con¬ 
trol of development funding and retain management 
of the eight NAVMAT laboratories under the Deputy 
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Chief of Naval Material (Development). If such 
strengthening is not achieved, reassign manage¬ 
ment of the eight NAVMAT laboratories to their 
primary client Systems Commanders. The Naval 
Research Laboratory should remain under the com¬ 
mand and management of the Chief of Nr., al Research. 

Review laboratory missions and functions to elim¬ 
inate unnecessary redundancies. Consideration 
should be given to further consolidation of the 
laboratory base. 

Develop a capability for management of systems inte¬ 
gration of ship combat system/command and control 
interfaces using expertise available in the labora¬ 
tories, Navy programming centers, and certain test 
and evaluation (T&E) facilities. This capability 
should provide for adequate feedback from test and 
evaluation and fleet operational experience to design 
and development activities. This capability should 
be located and managed so that it can be applied 
both to the conceptual phase of appropriate Navy 
programs and to the later development and update 
phases. 

(3) Acquisition Strategy and Long-Range Planning 

Preprogram management and R&D management deficien¬ 
cies discussed in the preceding sections are compounded by the 
fact that systems acquisition planning is not effectively inte¬ 
grated with the planning, programming, and budgeting system 
(PPBS). High-level commitment, funding support, and assis¬ 
tance in program execution are often lacking. As opposed to 
such commitment, support, and assistance, an inordinate 
amount of effort is directed toward review and readjustment of 
programs by staff elements not in a position to make positive 
contributions. 

An improved forum is needed to provide balanced, timely, 
and positive high-level involvement in the integration of the many 
individual requirements decisions and accomplishments within 
the budget constraints of the total annual Navy development and 
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acquisition program. The CNO's Program Analysis Memoran¬ 
dum process and associated CNO Executive Board (CEB) delib¬ 
erations constitute a positive effort in this direction. 

The CNO Executive Board provides top OPNAV-level 
involvement and review, but it does not include the Secretar'.af 
or assure the necessary continuity of review and commitment. 
There is a tendency for personnel at the highest level to limit 
specific program reviews to pre-Defense-Systems-Acquisition- 
Review-Council (DSARC) actions or for various members of 
the Secretariat or CNO organizations to review the programs 
individually on certain occasions, such as budget formulation. 
This situation could be improved if the presently constituted 
Navy Systems Acquisition Review Council (NSARC) were to 
meet at least quarterly, to provide advice collectively to the 
Secretary of the Navy concurrently with the recommendations 
advanced by the CNO relative to any given issue. 

The NSARC should focus on reviewing and developing a 
top-level commitment to an overall acquisition strategy or 
"blueprint" applicable to each major system acquisition under¬ 
taking. The blueprint for action should comprise a series of 
interrelated, mutually supporting plans or actions upon which 
the acquisition and logistical support of that system can be 
accomplished. 

Overall goals must be well defined in relation to OSD 
guidance and projected resources in order that OSD top-level 
commitment can be secured similarly through DSARC and PPBS 
processes. 

Wherever possible, early and continuing agreement be¬ 
tween the Navy and OST» relative to broad mission goals should 
be secured in advance of pursuing specific programs in support 
of those goals. The NSARC should comprise the sole top- 
level forum within the Navy to approve initiation and to review 
progress of major acquisition efforts. It should meet as 
necessary to approve program initiation plans and actions. 

Such action should engender a more coherent total Navy 
acquisition program in relation to available projected resources 
and permit the Navy to demonstrate improved acquisition manage¬ 
ment and program success to higher authority. A heightened 
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confidence in Navy management should permit a relaxation of 
involvement by higher authority, including the Congress, in pro¬ 
gram details. Evidence suggests that many decisions reflect 
undue influence of OSD staff personnel who have individually 
tended to assume the role of final authority. Paradoxically, 
detailed OSD staff review of Navy conceptual efforts is likely to 
suppress rather than stimulate the exploration of alternatives 
due to the tendency of the military services to push for OSD 
concurrence with what may appear to be the best choice at a 
given -juncture with given individuals. 

To explore alternatives adequately, service authority is 
required to pursue diverse efforts in an unconstrained fashion 
until sufficient information is generated upon which to base 
intelligent decisions as to which efforts to continue, shelve, or 
abandon. OSD review should not occur until the data that the 
effort in question is designed to produce become available. 
The more practical means of achieving this operation is for the 
Navy to evaluate choices, not undigested information, with the 
choices having been developed in a relatively unconstrained 
fashion, and a specific recommendation made to OSD as to 
the desirable alternatives to be pursued further. 

Similarly strong service action should be taken to better 
identify the relative priorities of various elements of the total 
annual acquisition program. The Navy should identify certain 
core programs, lay out long-term funding requirements, and 
give sufficient support planning to enable the authorization of 
multiyear programs. 

Such action may result in identifying other areas that are 
susceptible to budget adjustment; thus overall improvement 
must stem from sincere collateral efforts on the part of all 
concerned to structure a long-term total Navy acquisition 
program, including commitment of the necessary resources in 
an orderly manner. Improved accommodation must be reached 
between OSD and Navy views as to the appropriate balance to be 
struck between OSD/Navy responsibilities, interests, and 
pre rogatives. 

The relative responsibilities of OSE and the Navy are appro 
priately established in a policy sense by DOD Directive 5000. 1. 
Unfortunately, contrary to such stated policy, the NMARC 
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perceives a tendency of the OSD staff to become more deeply 
involved in what should be armed service responsibilities in 
the acquisition process. 

It is the clear conviction of the NMARC that sound man¬ 
agement would call for a substantial withdrawal of OSD from 
specific participation in individual weapons system acquisition 
programs and a dedication instead to policy formulation and 
monitoring in matters of total DOD objectives, force levels, 
budget, and overall management philosophy. It will be neces¬ 
sary for the Navy, by emphasis on NSARC-type reviews, to 
demonstrate a decree of excellence in system acquisition man¬ 
agement sufficient to justify the confidence the Secretary of 
Defense (SECDEF) will need to change OSD's management 
philosophy and practices and reverse the trend towrard in¬ 
creasingly heavy OSD involvement in military service ac¬ 
quisition program detail. 

The NMARC recommends that the Navy take the following 
actions: 

. A comprehensive acquisition strategy or blueprint 
should be developed for each major acquisition 
program. The plan should be developed in the 
context of current and projected resources, should 
be prioritized within the total annual Navy program, 
and should bear the approval of all concerned in¬ 
cluding the Secretary of the Navy, the CNO, the 
CNM, and the Commandant of the Marine Corps (CMC), 
where appropriate. 

. The project manager, when designated, should be 
charged with responsibility for carrying out the 
plan, and should be provided with sufficient con¬ 
tinuing resources and support, including essential 
technical and management full-time staff, to 
maximize the potential for program success. He 
should have the authority to request a meeting of 
the NSARC and should be the prime point of con¬ 
tact between OPNAV, the Secretariat, and 
the Naval Material Command regarding his project. 
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. The key participants in the early development of a 
program should continue in positions of responsibility 
as the program is carried out. 

. Major deviations from the plan should require 
approval by the NSARC. 

. The NSARC should be more fully utilized to provide 
formal advice to the Secretary of the Navy. Where 
possible, a single briefing by the project manager 
concerned should be made to a joint gathering of 
NSARC and CEB members, following which, separate 
NSARC and CEB deliberations could be held as 
desired. Each NSARC should address timely ques¬ 
tions for which it is covened and should not unneces¬ 
sarily reopen issues upon which decisions have pre¬ 
viously been made. 

. The Navy should identify certain "core" programs 
that should not be altered short of major changes in 
the world situation. The Navy should present a 
long-range plan for these programs to the Congress 
and should justify the need for long-term funding. 

The NMARC recommends that the SECDEF reinforce 
the principles established by DOD Directive 5000. 1 as 
follows: 

OSD staff review of service study of alternatives 
prior to a service's requesting a program initia¬ 
tion DSARC should be substantially reduced. 

DSARC recommendations and SECDEF decisions 
should be altered only if absolutely necessary and 
then only as the result of a further DSARC meet¬ 
ing and subsequent SECDEF decision. 

Relative to shipbuilding programs, the thresholds 
established in the original Development Concept 
Paper (DCP) should operate to control the con¬ 
struction program (reverse the current trend to¬ 
ward requiring upwards of ten separate DSARCs, 
with all the attendant prebriefings, etc., in 
connection with a new ship class development and 
construction program). 
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. The frequent use of the DSARC process to approve 
annual procurements of hardware for programs pre¬ 
viously approved for production should be eliminated. 

In connection with the question involving the trend toward 
increased OSD staff involvement in all aspects of the acquisition 
process, the NMARC considers, for example, that the proposed 
revision of the charter of tho Assistant Secretary of Defense 
(Installations and Logistics) and his apparently intended increased 
involvement in system acquisition activities contradicts previous 
SECDEF policy intentions. 

The NMARC is confident that the Navy will demonstrate iis 
capability to manage acquisitions with less OSD participation 
and suggests that this proposed charter revision and implied 
increased OSD staff involvement and other similar incursions on 
military service responsibility bo seriously questioned. 

2. PROGRAM MANAGEMENT PHASE ACTIVITIES 

The success c f an acquisition program is heavily dependent upon 
the effectiveness of ihe project manager (PM) and his staff, the man¬ 
agement systems and techniques employed to acquire the product, and 
the extent to which the project manager is able to exercise authority 
over and focus his attention upon his program and resource deployment. 

(1) The Project Manager and His Staff 

Planning support and top-level involvement in major sys¬ 
tem acquisition efforts discussed in the preceding sections con¬ 
verge upon the project manager and his staff in their task of 
accomplishing program objectives. With certain notable excep¬ 
tions, the Navy project manager's assigned responsibility has 
not been matched with the freedom to exercise his authority 
without intensive participation and review from a proliferating 
number of higher review authorities. Project managers' 
decisions once made have not always received adequate backing 
from OSD and higher Navy authorities. 

Proper policy currently exists relative to the project 
manager's role, i.e.: 
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"Successful development, production and deployment of 
major weapon systems require competent people, rational 
priorities, and clearly defined responsibilities. The pro¬ 
gram manager should be the single individual who is given 
requisite authority, resources and responsibility .to totally 
manage a major program."* 

In practice, this sound policy is often diluted by the well inten- 
tioned efforts of individuals in the Defense and naval hierarchies 
and staffs, each driven by his own perception of the task at hand. 

The NMARC is convinced that the Navy principles of pro¬ 
ject management organization are sound but that the usable 
authority of the individual project managers must be strengthened. 
In the face of continuing personnel reductions and budget re¬ 
straints, such strengthening probably cannot be accomplished 
by adding people in total; rather, it must occur through real¬ 
location and consolidation of existing assets, improved tr lining, 
reassignment of existing personnel, and possibly consolidation 
in the number of projects that are presently separately identified 
and managed. Change must come from a well coordinated, 
understood, and supported total Navy effort to improve the many 
functions of project management. The project management 
task is of such importance, and bears the focus of so many 
recommended actions in this entire report, that the NMARC 
believes a major implementation effort must be undertaken and 
centered around the recommendations contained in this section 
on program management activities. 

The Navy and Marine Corps have the largest number and 
greatest diversity of major program efforts of any of the armed 
services. In view of this managemert workload and the limited 
number of personnel, the NMARC supports the Navy's matrix 
approach to project management. The fully integrated and 
staffed project organization is, however, supported for high- 
value, top-priority acquisitions, such as the fleet ballistic 
missile program. 

* DOD Directive 5000. 1. 
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Although the matrix approach is working well in most 
areas of acquisition, one of the key elements susceptible to 
improvement is that of functional staff support. NMARC observed 
that, while numerous functional support personnel devote full or 
nearly full time effort to certain projects, their responsibility 
to the project manager is tenuous and they often arc physically 
collocated. In particular, on major programs the location of 
the procuring'ffcontracting officer (PCO) t nd his supporting staff 
is of principal importance. Accordingly, the NMARC recom¬ 
mends that, for major projects, the PCO or his representative 
be located on the staff of the project manager. 

Supporting technical management personnel are, of course, 
vital to the project manager and should be collocated with him. 
Since technical assistance is often obtained from naval activities 
remote from the project manager, functions and relationships 
must be clearly defined. Major contractual, financial, and 
legal problems are being experienced by some project managers. 
There is a definite need to strengthen the business management 
capability within each major project office. Where feasible, 
project managers should have some business management train¬ 
ing or experience in addition to the technical qualifications. 

In any event, a suitably qualified business/financial man¬ 
ager should be assigned to assist the project manager. Action 
should be taken to reassign billets to project management organi¬ 
zations from OPNAV, the Naval Material Command (NAVMAT), 
and Systems Command (SYSCOM) staffs where such reassigned 
personnel could make a positive contribution to the acquisition 
process. This action would thus reduce current organizational 
layering and operational impediments imposed upon the project 
offices and would at the same time place the business/financial 
management expertise in the individual project offices where it 
is now lacking. It is considered that such action would facilitate 
reduction in the administrative lead times involved in many 
actions and would improve management of program resources 
and relations with both industry and higher authority. 

Other key areas needing attention include the following: 
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2. Career Development, Training, and Assignment 

The NMARC observes the need for a strong, cen¬ 
trally managed career development, training, and assign¬ 
ment program to support the project management objec¬ 
tives of the Navy. The recently established weapons 
system acquisition manager (WSAM) program is a com¬ 
mendable step. It needs strong, continued application 
and support. The WSAM program should be expanded to 
include and address strongly the business/financial 
management aspects of systems acquisition as well as 
the technical aspects. 

2. Foreign Military Sales 

Increased government-to-government programs to 
sell miliiary equipment to foreign countries have severely 
impacted several project offices. Foreign military sales 
(FMS) workload has increased significantly with little or 
no accompanying increase in staff. 

Although most FMS agreements provide a surcharge 
to cover estimated administrative costs, various policies 
preclude using these funds for direct reimbursement of 
the appropriation used to pay the administrative costs 
attributable to the foreign sale. Further, DOD personnel 
ceilings have severely limited the number of positions 
available for assignment to project offices. These con¬ 
straints should be examined by both OSD and Navy with the 
objective of providing adequate numbers of project office 
personnel in order to avoid further impact on U. S. Navy 
programs. 

The NMARC recommends that the Navy take the following actions: 

. Implement the intent of DOD Directive 5000. 1. Project 
managers should have requisite responsibility and 
authority to direct their projects except for specifi¬ 
cally named items that are outside their purview. 

. Retain project/functional matrix organization staff¬ 
ing of most project management offices. 
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Grant the project manager authority and control 
over all project funds to the maximum extent prac¬ 
ticable. 

Require the project manager to report excessive 
staff reviews and other hindrances caused by staff 
layering to higher authority during his quarterly 
program review. 

For major projects, locate the PCO or a designated 
contracting officer on the staff of the project manager. 

Collocate project managers and key technical sup¬ 
port personnel with their principal functional sup¬ 
port organizations. As an example, move the 
Navy Ship Engineering Center (NAVSEC) into close 
proximity with the Naval Sea Systems Command 
(NAVSEA) project offices. 

Establish project manager selection procedures 
similar to those set forth in OPNAV Instruc¬ 
tion 1211.8 for less than major programs. Ensure 
project managers have an adequate combination of 
formal education, training, and experience prior to 
assignment as a project manager. 

Assign a strong business and financial management 
assistant reporting directly to the project manager 
to all major project management offices. 

Intensify management attention and support to the 
WSAM program to provide for the development and 
training of business/financial managers to be assigned 
to project managers. 

Augment project staffing to support major government- 
to-government foreign military sales programs; man¬ 
power ceiling supplements or use of support contrac¬ 
tors are among the ways this could be accomplished. 
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(2) Layering 

Layering and short tenure at Navy and OSD headquarters 
staff levels places a heavy nonproductive burden on project man¬ 
agers in achieving program objectives and substantially increases 
the total time and effort needed to carry out an acquisition program. 

The prevalence of layering observed by the NMARC offers 
one of the most significant opportunities for simplifying the ac¬ 
quisition problem. The phenomenon is both a matter of organiza¬ 
tional structure and a matter of procedures and systems that in¬ 
vite multiple reviews, redirections, inquiries, and serial appro¬ 
vals. Thus, it can be ameliorated through procedural changes, 
establishment of concurrent reviews, decentralization, and re¬ 
visions in management philosophy. 

While discussed in this subsection for emphasis, layering 
is not a separable subject but permeates nearly all aspects of 
acquisition and was a concern of each NMARC panel. The dis¬ 
cussion of the proposed use of the NSARC in Section 1, Sub¬ 
section (3) of this chapter, 'Acquisition Strategy and Long-Range 
Planning, " addressed the need to reduce OSD activity in program 
details. The previous subsection on strengthening the project 
manager's ability to use his authority also addresses layering. 
In short, a need exists for critically reviewing functions per¬ 
formed and for rebalancing authority at many interfaces, among 
which are the following: 

OSD/Navy 
. Navy secretariat/OPNAV 
. OPNAV/NAVMAT 
. S r SCOM/project managers 
. Within the R&D community. 

Increasing interest in details of specific acquisitions at the 
congressional level constitutes yet another interface layer. 

The NMARC ascribes the problem to the following two 
principal causes: 

. Duplicative OSD-level staff functions relative to 
systems acquisition, which are mirrored in the 
Navy (and other services as well) 
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. The short average tenure of senior civilians and 
military personnel (approximately 2 years) at the 
staff review level, which creates an extensive 
need for learning and information presentation. 

The NMARC believes that positive action to bring about 
a major reduction in the layering situation at all levels is es¬ 
sential. As noted in an earlier section, the current trend ob¬ 
served in OSD toward even greater centralization will cause 
continued duplication of functional staff involvement in system 
acquisition program detail. Some unilateral actions the Navy 
can take to reduce layering include the following: 

1. Clarify r->les and responsibilities of OPNA / and 
NAVMAT and eliminate staff duplications 

2. Give greater responsibility to SYSCOMs for 
establishing product acquisition policies and 
monitoring performance 

3. Utilize a strong, active NSARC to preclude the need 
for requests for information from OSD. 

Further, in order to reduce layering and procurement 
lead time, the CNM should restrict review emphasis to pre¬ 
solicitation reviews (i.e.. Advanced Procurement Plans, 
Source Election Plans, Requests for Proposals, etc. ) by both 
the SYSC'OIViS anc NAVMAT. These reviews should include an 
examination of both business strategy and technical aspects. 

The NMARC recommends that the Navy take the following 
additional actions: 

Continue joint NAVMAT and ASNÜ&L) review of 
Advanced Procurement Plans (APP) with the objec¬ 
tive of upgrading APPs to a master acquisition 
strategy plan thereby permitting expeditious Secre¬ 
tarial approval of Requests for Authority to Negoti¬ 
ate (RAN) and Determinations and Findings (D&F). 

. CNM increase emphasis on presolicitation reviews 
by both NAVMAT and the SYSCOMs. These reviews 
should include an examination of both business strat¬ 
egy and technical aspects. 
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Consider eliminating duplicate review and approval 
chains and procedures between the Assistant Secre¬ 
tary of the Navy (Installations and Logistics) and the 
Assistant Secretary of the Navy (Research and Devel¬ 
opment; tASN(I&L)/ASN(R&D)) and the Deputy Chief 
of Naval Material (Development) and the Deputy Chief 
of Naval Material (Plans and Programs) (DCNM(D)/ 
DCNM(P& P)). 

Ensure that all acquisition review level billets have 
at least a planned 4-year tenure. 

^3) Aspects of Cost and Financial Management 

Extensive program cost growth has caused significant loss 
of credibility relative to the Navy's ability to manage its major 
acquisition programs. The loss of cost credibility is a signifi¬ 
cant part of the Navy's total credibility problem. This overall 
credibility problem has led to overmanagement by higher auth¬ 
ority and restriction on the use of funds to the point that effec¬ 
tive management and execution of programs is further adversely 
affected. J 

The NMARC concludes that the cost growth that has been 
one of the contributing causes of the loss of credibility has re¬ 
sulted from unrealistically low levels of initial funding of major 
programs. Limited defense budgets, inflation, and mounting 
weapon systems costs in the face of growing requirements cause 
tremendous pressure at all levels to reduce cost estimates and 
budgets to the minimum for which the program can possibly be 
accomplished. Understandably, this leads to the structuring 
of success-oriented programs in which risks are depressed, 
plans are overly optimistic, and the schedule, official cost * 
estimate, and resulting budgets are the absolute minimum for 
which it may be possible to accomplish the program if every 
step is fully successful. 

Existing Navy cost estimating staffs are professionally 
competent and produce better estimates than they are generally 
given credit for. However, they are understaffed in relation to 
their workload and are frequently required to develop estimates 
to a very tight schedule on the basis of very limited data. To 
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ensure the integrity, completeness, &_';d currency of cost esti¬ 
mates, it is necessary that the cost estimating groups in the 
naval Systems C ommands be given adequate manpower and im¬ 
proved information, and that the cost data be provided to the 
NSARC. 

Due to prematurity and the short time available, the Navy's 
analysis of technical, schedule, and economic risks is frequently 
inadequate. As a result, cost estimates, budgets, and schedules 
fail to include provisions for risks. The emphasis on minimizing 
cost estimates and budgets prevents the inclusion of management 
reserves in budgets as a prudent provision for unanticipated prob¬ 
lems and risks and a basis for management flexibility in solving 
difficulties. The result is a high potential for cost growth 
aggravated by delays and the lack of resources to deal with 
problems as they arise. 

The pressures that lead to understatement of official pro¬ 
gram cost estimates and initial budgets also create an atmos¬ 
phere conducive to contractor buy-ins and inevitability lead to 
contract cost growth. The avoidance of this condition and the 
restoration of Navy cost credibility requires vigorous action to 
eliminate the practices that facilitate buy-ins. 

Design to (unit production/flyaway) Cost and Lift-Cycle 
Cost management are being implemented by DOD as techniques 
to control and reduce costs. While the NMARC was impressed 
with some Navy implementations of the former, it is concerned 
cy what appears to be a DOD-wide emphasis on formal Design¬ 
io-Cost procedures and detailed reports. This could reduce the 
laudatory aspects of Design to Cost to an essentially ineffective 
ritual. Design to Cost must be implemented with judgment and 
flexibility if it is to be effective. 

C urrent efforts to implement I.ife-Cycle Cost management 
place excessive emphasis on the development of total Life-Cycle 
Cost models and estimates based on the largely inaccurate and in¬ 
complete data on current opeiating and support costs. There is 
a failure to recognize that only a portion of these costs, as they 
relate to weapon systems, are sensitive. A more productive 
approach is to emphasize the selection of design alternatives 
that make the greatest contribution to reducing ownership costs 
(e. g., increase reliability, provide ease of maintenance, etc.) 
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There is a need for the Navy to achieve the same con¬ 
sciousness of weapon systems costs that it has traditionally 
shown regarding weapon system performance. The Navy's rec¬ 
ord in the achievement of weapon system performance objec¬ 
tives has been generally good, but its record of achievement of 
cost objectives is less laudable. Properly used. Design to Cost 
and Life-Cycle Cost management can promote both cost con¬ 
sciousness and cost goal achievement. However, other measures 
are required. Design and other requirements included in Re¬ 
quests for Proposals should be rigorously evaluated in terms of 
cost-effectiveness. 

There is a need to upgrade the monitoring, tracking, and 
anticipation of contractor costs. This can be done through im¬ 
provements in reporting of contractor costs, better use of con¬ 
tractor reports, improved on-site review and analysis of project 
status, and increased direct dialogue between the Navy project 
office and the contractor. 

The recommendation for improvement in cost reporting 
should not be interpreted as urging an increase in the scope or 
detail of reports. In fact, the reverse can be achieved in many 
cases by better planned and more sophisticated definition of Navy 
needs for cost data. The NMARC perceived a general need for 
the simplification, consolidation, and introduction of flexibility 
into DOD cost reporting systems. Accordingly, the NMARC 
recommended the development of a single cost reporting sys¬ 
tem primarily geared to serve the needs of program management 
and extended as necessary to obtain data for cost estimating, but 
at all times subject to the Navy's continuing realistic surveillance 
of contractor cost and performance status. 

Cost credibility and management problems at the acquisi¬ 
tion program level are aggravated by the lack of integration of 
the major internal DOD and Navy planning, decision-formulation, 
■and reporting systems, i.e., PPBS, DCP, DSARC, and SAR. 
These systems are sound in concept; however, the coordination 
and operation of these systems are often poor and lead to weapon 
system program instability. These systems were conceived at 
different times to serve the needs of different Assistant Secre¬ 
taries of Defense, and program plans developed in one system 
may not be accepted in another. This contributes to the counter¬ 
productive overinvolvement in program management by the 
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higher echelons responsible for the systems as decisions are 
reopened and previously approved plans are questioned. It also 
causes instability in program plans and resultant inefficiencies 
in program exec ition. There is a need for a study of these sys¬ 
tems to develop an integrated approach to DOD and Navy program 
planning and decision formulation. 

The Selected Acquisition Report (SAR), the DOD means of 
reporting quarterly the status of major programs to the Congress, 
is a special situation. It has been revised so frequently that both 
traceability from one report to the next and comparability with 
program plans have been lost. Because of this, the SAR itself 
has become a contributor to the cost credibility problem. The 
NMARC has identified some problems with the current SAR. 
Congress has identified others. These defects should be corrected 
and then the SAR content am. format stabilized so that it can serve 
the functions of an accurate report of program status and pro¬ 
jections and a traceable record of these matters. 

The NMARC found that in some instances program cost risks 
have been exacerbated by the use of acquisition strategies and con¬ 
tracting methods that were ill-suited to the conditions of the pro¬ 
gram and/or the current inflationary and unstable economic con¬ 
ditions. Of particular concern are the treatment of escalation 
(in program cost estimates, budgets, and SARs, as well as con¬ 
tracts) and the policies and provisions affecting contract finan¬ 
cing requirements and finance costs. 

The major need in the area of escalation is to uti’ize the best 
and most realistic projections available of the effects of inflation 
on program costs and, for the longer performance period contracts, 
to provide contract provisions that give the contractor reasonable 
protection against cost growth due solely to inflation. Also it is 
necessary to eliminate the imposition of unrealistically low fore¬ 
casts of inflation by fiat from the Office of Management and 
Budget (OMB) and OSD and artificial restrictions on providing for 
escalation in budgets. The use of contract provisions geared to 
the economic conditions of the 19C0's and 1900's should be re¬ 
quired to reflect current conditions. 

There is a need to allow a flow of escalation forecasts up¬ 
ward from the Systems Command level constrained only by expert 
opinion of realistic expectations for each industry and the need 
for a visible and consistent treatment of inflation in budgets, con¬ 
tracts, and SARs. 
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The treatment of the time period of escalation coverage 
in shipbuilding contracts has been particularly deficient and is 
the subject of a CNM study to develop more suitable contract 
provisions. However, escalation provisions unsuited to the cur¬ 
rent economic environment are not unique to shipbuilding. It 
should be noted that inadequate escalation identification and un¬ 
realistic projections have contributed to an unwarranted appear¬ 
ance of cost overruns in some programs and have been a signifi¬ 
cant factor in the deterioration of DOD and Navy cost credibility. 

The NMARC considers that current procurement policies 
regarding progress payments, allowability of the costs of con¬ 
tract financing, and profit levels result in the imposition of 
undue financing requirements and resulting unreimbursed fi¬ 
nancing costs on Defense contractors. These conditions risk 
making Defense business unattractive to current participants 
and potential investors. Again the situation is most serious in 
the shipbuilding industry, and a CNM study directly addressing 
progress payment inadequacies in that area is underway. 

There also should be a DOD evaluation of the adequacy of 
current progress payment (contractor investment in work) guide¬ 
lines for the current economic environment. Consideration 
should be given to the possible recognition and reimbursement 
of the cost of contractor financing of work, either through di¬ 
rect allowance of the costs of interest or imputed interest or 
through revision of profit guidelines to allow proportionally 
greater increases in profit when higher investment is required. 

The- NMARC considers that both Navy cost and financial 
management and contracting problems could be reduced by 
greater stability of program plans. Congressional multiyear 
authorizations for major programs would contribute signifi¬ 

cantly to this stability. 

Key NMARC recommendations regarding the cost and 
financial management area include the following: 

Strengthen cost estimating capabilities of the naval 
Systems Commands by providing for adequate staffing, 
flow of estimating data, and command support. 
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Take action to protect the integrity of cost estimates, 
including the use of a single Navy organization, in¬ 
sulated from program and budget pressures, to re¬ 
view SYSCOM cost estimates and prepare indepen¬ 
dent cost estimates. 

Ensure that changes to program scope and require¬ 
ments are accompanied by corresponding adjust¬ 
ments to cost estimate baselines and budgets. 

Reinforce policies requiring quantitative risk as¬ 
sessment, including the most probable cost and 
schedule effects. 

Provide for more judicious implementation of 
Design to (production) Cost and Life-Cycle Cost man¬ 
agement. DOD and Navy guidance for both areas 
should be revised to emphasize the basic principles, 
management flexibility, and practicability. To maxi¬ 
mize its effectiveness. Design to Cost should be 
applied in the early development phases. 

Emphasize Navy project management responsibility 
to track and project the costs of contractors and to 
take appropriate action to control them. 

Integrate and simplify contractor cost reporting re¬ 
quirements and allow flexibility to fit management 
needs. 

Revise OSD and Navy internal planning and reporting 
systems (PPBS, DCP, DSARC, and SAR) as neces¬ 
sary to provide for integrated program plans, deci¬ 
sions, and status reports. 

Obtain agreement with OMB and OSD to utilize only 
the most realistic projections of economic escala¬ 
tion. Escalation should be clearly identified in cost 
estimates, budgets, and reports. 

Complete CNM studies of shipbuilding contract 
escalation and progress payment provisions and 
use their findings and recommendations to formulate 
revised policies and guidance. 
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Request OSD to consider remedial action concerning 
the excessive contract financing requirements and 
costs imposed by current progress payment, cost 
allowability, and profit policies. 

Undertake studies to devise and obtain OSD and 
congressional agreement to practical means of 
including prudent management reserves.in acquisi¬ 
tion budgets. 

Navy and OSD urge that Congress approve multiyear 
program authorizations. 

(4) Procurement and Contract Administration 

vequest for Proposal (RFP) preparation and proposal 
evaiuat;cn, source selection, business clearance processing, 
negotiatku techniques, selection of contract type, increasing 
attractivenes.3 of DOD business, and field contract administra¬ 
tion were examined extensively by the Procurement and Pro¬ 
duction Panels. Because of the vast amount of material to be 
examined in a short time, only limited attention was directed 
to logistics support and maintenance considerations. The 
NMARC did not go beyond examining basic policies and forming 
the perception that. although such policies appear to be sound, 
the Navy lacks the Liternal logistics discipline to integrate the 
logistics support of new weapon systems into the Navy's existing 
logistics systems. 

The NMARC recommends that the Navy take the following 
actions: 

. NAVMAT and the Systems Commands should give 
increased attention to presolicitation review of RFPs 
with special attention to technical specifications. 

. Navy procurement policy and procedures should be 
reexamined with a view toward increasing the attrac¬ 
tiveness of doing business with DOD. In addition to 
equitable provisions for escalation and progress 
payments previously mentioned, the review should 
include factors bearing on profitability. 
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To improve communications with the contract ad¬ 
ministration office (CAO), the project manager of 
every major project should be represented by a dedi¬ 
cated project officer on the staff of each CAO admin¬ 
istering significant portions of the project's efforts. 

The Navy's capability to analyze and verify contrac¬ 
tor cost projections should be strengthened. 

The concept of "a single Government face to the 
contractor" should be reemphasized. 

C AOs should participate in contract negotiations and, 
to the extent practicable, in evaluation of proposals, 
in order i; enhance the CAO's knowledge of contrac¬ 
tual intent. 

The CAO should be free of responsibility for settle¬ 
ment of claims, to minimize deterioration of the 
working environment. 

Navy industrially funded activities' manpower levels 
should be determined by their financial controls; 
separately imposed personnel ceilings, which are 
almost never in phase with the requirements of the 
customer-funded worldoad, should be eliminated. 

A decision to undertake formally a major system 
acquisition effort should include an explicit decision 
as to the level of logistic support upon which design 
and development of the intended system is to be pre¬ 
dicated and how it fits into the existing Navy family 
of weapon systems. 

The Navy requires a project manager, during the 
conceptual phase of the weapons acquisition process, 
to develop an integrated logistic support plan that 
contains a detailed resource analysis. Once this 
plan is completed, an explicit decision should be 
made by the users and producers to determine and 
fund the appropriate level of support for the weapon 
system. 
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. Integrated logistic support plans are typicaUy not 
subjected to a Navy internal quality assessment and 
are commonly examined critically only at DSARC. 
A Navy internal quality control over integrated 
logistic support plans should be established. 

. The Navy should develop more effective means to 
motivate contractors to give appropriate consider¬ 
ation to support ability in the design of weapons sys¬ 
tems. 

Additional and more specific observations and recommen¬ 
dations regarding major system procurement actions are add¬ 
ressed in Section 3, "Shipbuilding." 

(5) Test and Evaluation 

Test and evaluation (T&E) is the necessary continuum of 
actions to insure quality, reliability, and good performance in 
material acquired. Testing is an integral part of the engineer¬ 
ing process and is essential to proper design. It begins in the 
earliest conceptual stage of material development and lasts 
throughout the service life of a system. It reaches a climax in 
operational testing, when the system's intended performance is 
demonstrated under as near combat conditions as can be de¬ 
vised. Operational testir g is done in the Navy by the Operational 
Test and Evaluation Force (OPTEVFOR), which reports directly 
to the CNO. 

The Marine Corps, which acquires its equipment largely 
from the Army and Navy, participates in testing through liaison 
with the other military services. The Marine Corps also con¬ 
ducts its own OT&E at the Marine Corps Development and Edu¬ 
cation Center at Quântico, Virginia. 

The NMARC found that the Navy Department has an active 
program for T&E, not, however, without some generic problems, 
including the following: 

Organizations without resources to accomplish tasks 

. Avoidance or circumvention of policies and pro¬ 
cedures 
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. The pervasive problem that T&E is low man on the 
totem pole when schedule or funding is tight. 

NMARC recommendations in the area of test and evaluation 
fall in four categories: 

. Realistic operational evaluation 

. Test and evaluation planning 

. Test resources 

. Combat systems integration. 

1. Realistic Operational Evaluation 

There is a correlation between Navy readiness and 
its recent combat experience. Thus evaluation of new 
weapon systems and the decision to proceed, redesign, or 
cancel should be based on tests conducted under the best 
possible simulation of combat conditions. 

. The Navy should establish a strong, centralized 
office, at the OPNAV level, that is responsible 
to insure ti.e "combat effectiveness" of new 
acquisitions. The following functions are 
needed: 

An intelligence function to identify 
deficiencies in meeting existing and 
forecasted threats 

An independent, in-house audit of require¬ 
ments and a continuing overview of re¬ 
quirement modifications 

A sponsor for the development of threat 
simulation capabilities and an operational 
coordinator for Navy forces engaged in op¬ 
position techniques 

A home, divorced from the research and 
development process, for the operational 
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test force, to insure that COMOPTEVFOR 
is fully engaged in early systems planning. 

A coordinated approach to the develop¬ 
ment of tactics that are abreast the threat 
and new capabilities 

\ fleet readiness function that can gauge 
current and projected effectiveness of 
the active fleet. 

NMARC finds some of these functions being done in 
OPNAV but in various offices. Hence, the following 
actions are recommended: 

. These existing personnel assets be regrouped 
or restructured to the single purpose of en¬ 
suring combat effectiveness 

. The Navy take steps to establish a prioritized 
budget for implementation of overall threat 
simulation requirements. 

2. Test and Evaluation Planning 

Navy T&E directives correctly reflect OSD policy 
and the concerns of Congress, but procedures can be 
further refined and improved in the following manner : 

. Levels of approval for test and evaluation 
should be established consistent with pro¬ 
gram classifications; i. e., Major and Less- 
Than-Major. The Navy lacks a well established 
process for approval of test planning in most 
cases. This is particularly relevant to Less- 
Than-Major programs where visibility is re¬ 
duced, but the need is not lessened for coor¬ 
dination of test resources, reliability and 
maintainability goals, and integrated logistics 
support aspects. 
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Further, it is recommended that an annual 
review be made of T&E planning for all pro¬ 
grams not currently subjected to a DSARC, 
SAR, or similar process. This T&E review 
is necessary to ensure that: 

(1) The requirement remains valid 

(2) Progr am technical progress is consistent 
with vne funding and schedule plan 

(3) Subsystems can meet the schedule for 
Approval for Service Use 

(4) The program plan allows sufficient time 
and funding for correction of discrepancies 
uncovered during test. 

The Navy needs to increase the timeliness of 
test reporting and to insure prompt distribu¬ 
tion of evaluations to cognizant engineering 
communities within the military service. 

The Navy also needs to improve its awareness 
that overtesting is as great an Ü1 as undertesting. 
A deliberate focus on this aspect of T&E—during 
the approval process — is necessary. In a simi¬ 
lar vein, the Navy, when it decides to b ly com¬ 
mercial, off-the-shelf equipment, must ¿ void 
superimposing unnecessary military directives 
and specifications on the procurement. 

3* Test Resources 

The Navy T&E facilities and ranges are varied in 
management cognizance, have a degree of overlapping capa- 
buities, and lack a coordinated approach to budget and mili¬ 
tary construction (MILCON) planning and execution. Similarly 
there is no focal point for the development and allocation of 
target resources or for threat simulation facilities. There 
is no strong "single voice" to interface with OSD on matters 
re ative to the Test and Evaluation Facility Base. NMARC 
therefore, recommends the following actions: 
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A position should be established in the Naval 
Material Command for a test facilities man¬ 
ager of flag rank to manage and coordinate 
range, facility, and target matters. This man¬ 
ager, regardless of specific command align¬ 
ment of facilities, could—if strongly staffed 
and chartered—serve two necessary functions. 

First, to coordinate the capacity and work¬ 
load of the various test activities, to 
coordinate the funding allocated to the 
activities, and to manage the develop¬ 
ment and utilization of target and threat 
simulation hardware. He should over¬ 
view the planning of development pro¬ 
grams for test resources. 

Second, this test facilities manager 
should provide a coordinated view for 
test facility requirements, workload 
projection, and capability/capacity as¬ 
sessments in the Navy-OSD interface. 

NMARC also found that the Navy lacks a realistic 
environment to do ship-borne developmental test¬ 
ing. A test ship for realistic testing is recom¬ 
mended, and appropriate action to fund this re¬ 
quirement should be undertaken. 

4. Combat Systems Integration 

The technical complexity of the fully digitized com¬ 
bat system, whether aboard ship or in an aircraft, has 
brought a new dimension to system acquisition management. 
The proper interfaces between weapons subsystems and 
command and control subsystems and between subsystem 
hardware and software must be established early in a pro¬ 
gram. Problems have been most prevalent in shipboard 
systems. NMARC recommends the following: 

That the Navy should develop improved internal 
techniques to assist in the ship conceptualization 
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and synthesis process by appropriate feedback 
of T&E results, and to upgrade system descrip¬ 
tion and specification procedures to accomodate 
modern technology. 

. That combat system integration test facilities 
be used for complex digital systems, and be 
placed at Government sites, where practical, 
and scheduled for life cycle use in configura¬ 
tion control and training. 

. That the Navy, on major complex programs 
and especially those with lengthy acquisition 
phases, such as ships, should select and 
employ a skilled systems integrator. 

3. SHIPBUILDING 

The Navy's shipbuilding program has encountered serious 
difficulties in recent years. As naval ships have grown larger, 
more complex, and more expensive and their weapon systems in¬ 
creasingly sophisticated, problems hc.vre been experienced by tho 
Navy in obtaining on-time ship deliveries from shipbuilders; in 
acquiring delivered ships on which all systems are integrated, 
combat-ready, and perform their designed functions; in keeping 
available an adequate number of shipbuilders and ship-repair con¬ 
tractors with the ca, ility and drydock capacity to construct and 
maintain the Navy's x^rge, complex combatant ships; in maintaining 
a stable, well trained workforce in naval and private shipyards; 
and in maintaining sound, businesslike working relationships with 
the nation's shipbuilders. The most critical impact of these influ¬ 
ences is reflected in the substantial increase in the cost of indivi¬ 
dual ship acquisiton programs, and the corresponding loss of creui- 
bility with the Congress and the Defense Secretariat. 

The increased size and complexity of naval ships have served 
to concentrate most Navy shipbuilding programs in only a few of *he 
larger private shipyards in recent years. These yards, in addition 
to their heavy Navy shipbuilding workloads, have undertaken an in¬ 
creasing volume of commercial ship! •. ilding work since 1970, which 
has placed a strain on their present plant capacities to handle cur- 
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rent and projected Navy work. While the commercial shipyards 
have invested in major plant expansion, they are reluctant to expand 
these investments because of the uncertainty of the levels of future 
Navy workload. 

The problem of the adequacy of plant capacity is compounded by 
the impact on shipbuilders' capability of the extremely high labor 
turnover rates they are experiencing. Ship-repair contractors have 
been similarly affected by high turnover and by the size of modern 
naval warships, which restrict their overhaul assignments to those 
shipyards with drydocks large enough to accommodate them. 

The high turnover rates have necessitated massive investments, 
in both naval and private shipyards, in training programs to equip 
newly acquired personnel with basic shipbuilding and ship-repair 
craft skills. The heavy overhead burden of these training programs 
could be alleviated by Federal subsidization of shipyard workers' 
training from such sources as the Comprehensive Employment and 
Training Act of 1973. 

Nuclear shipbuilding capacity is a special case, because of the 
exacting quality and safety standards that must be maintained and be¬ 
cause of the considerable investment required in special tooling, fa¬ 
cilities, and training. Only two private shipyards are currently 
actively engaged in nclear ship construction. The introduction of 
additional contractors into Navy nuclear shipbuilding programs would 
involve significant capital investment. 

One means that has been proposed for partially alleviating 
some of these problems of shipyard capacity and capability has been 
the assignment of limited amounts of new-construction work to one 
or more naval shipyards. The eight naval shipyards have been dedi¬ 
cated, for the last several years, excl: sively to ship repair and 
modernization work. The ability of naval shipyards to adhere to cost 
and schedule parameters in new construction projects would be 
jeopardized by +he probable disruptive impact of conflicting ship-repair 
work unless priority is accorded over new construction work. 

Shortcomings have been noted in the Navy's in-house engineering 
capability, particularly with respect to systems engineering required 
in support of preliminary design, contract design and specification, 
system integration, and test planning. Engineering resources in naval 
shipyards have decreased substantially with the termination of ship- 
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building in these yards, and these resources would require significant 
upgrading to support assignment of a lead-ship design. The NMARC 
recommends that systems engineering capabilities be reexamined and 
consolidated. 

Systems engineering problems are particularly evident with 
respect to the integration o' shipboard combat systems. The combat 
systems in some major combatant ships have not been adequately inte¬ 
grated for the achievement of satisfactory systems effectiveness. 
Steps taken by the Navy to attack this problem have included the desig¬ 
nation of combat-systems integrators or integrating contractors for 
some ship acquisition projects, and the use of land-based tes+ sites 
in system development, software validation, testing, checkout of 
hardware and software design changes, and training of fleet operating 
personnel. 

Another approach taken by the Navy to improve ship-systems 
design has involved increasing the participation of potential builders 
of a ship in its design development. This approach, which was em¬ 
ployed for the Patrol Frigate (PF) acquisition, shows promise of 
improving the overall accuracy of ship designs and specifications. 
In addition, this approach will serve to reduce the incidence of 
engineering change proposals during a ship's construction. 

NMARC recommendations applicable to shipbuilding were devel¬ 
oped during the deliberations of the five functional panels. NMARC 
recommends that the Navy take the following actions: 

. Seek congressional authorization for a 5-year shipbuilding 
program. 

. Disclose long-range shipbuilding and ship overhaul 
plans to interested and qualified contractors. 

. improve production performance and reduce the need 
for changes; improve product definition before award 
of shipbuilding contracts. 

. Continue and expand the use of lead and follow shipyards 
in ship design procurements, such as in the PF and SCS 
ship acquisitions. 
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Select the appropriate contractual form; e. g. , lead 
ships should normally be procured under cost- 
reimbursable contracts and follow ships under fixed- 
price-incentive-fee contracts. 

Ensure that the Supervisor of Shipbuilding (SUPSHIP) 
is made fully knowledgeable, in advance, as to the terms, 
conditions, and intent of each ship acquisition contract 
through appropriate involvement in proposal evaluation 
and contract negotiation. 

Assign responsibility for settlement of major ship¬ 
building claims to higher authority. Assign a claims 
team reporting to higher authority to negotiate each 
major claim, thus freeing the SUPSHIP for focus on 
administering current programs. 

Because of the critical value of nuclear propulsion to 
the U.S. Defense posture, involve at least three ship¬ 
builders in nuclear submarine construction and at least 
two shipbuilders in nuclear surface ship construction. 

The Navy retain title to portions of the recently closed 
Boston Naval Shipyard and explore leasing facilities at 
Boston and Hunters Point (San Francisco) to private con¬ 
tractors with options to assure access for naval ship 
repair and drydocking. 

New construction should not be assigned to naval ship¬ 
yards except under certain narrowly defined conditions. 

Control manpower levels at Navy Industrial Fund (NIF) 
activities by workload and customer funding; personnel 
ceiling controls should be removed. 

Use ship overhaul advanced planning, as exemplified by 
the submarine Planning and Engineering for Repairs and 
Alterations (PERA) system, for all combatant ship types. 

Assign a dedicated project officer on the SUPSHIP staff 
to represent major ship acquisition project managers. 
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. Support public and private shipyard training programs 
with funds from such sources as the Comprehensive 
Employment and Training Act of 1973. 

. Designate a combat-systems integrator or integrating 
contractor for every major combatant ship acquisition 
program. The combat-systems integrator should par¬ 
ticipate in contract design, development, software vali¬ 
dation, construction, testing, and trials phases for the 
lead ship of a class. 

. Establish land-based test sites for use in system de¬ 
velopment, software validation, and production assis¬ 
tance for every major combatant ship class. These 
sites should be located on Government property if prac¬ 
tical and available during the life of the class for check¬ 
out of hardware and software design changes and for 
training of fleet personnel. 

!\ MA RC found that the Navy has made substantial progress in 
settling its major backlog of shipbuilding claims. Settlements for the 
year ending 31 December 1974 totaled $480 million, leaving a balance 
of $636 million. The $480 million claimed, which included $111 mil¬ 
lion appealed to the Armed Services Board of Contract Appeals 
(ASBC'A) and was settled out of court, was settled for $207 million. 
The significance of this progress is apparent when compared to the 
previous 2 years during which the Navy settled only five claims totalling 
$53 million for a total of $23 million. The Navy reports it expects 
to settle a substantial number of the remaining claims during 1975. 
The NMARC noted that the Navy has taken a number of specific actions 
regarding claims prevention, including the retention of the claim team 
concept, in order to settle potential claim problems in the early stages. 

The concerns that have been addressed regarding Navy ship¬ 
building shou! 1 be viewed within the perspective of what Secretary 
of the Navy Middendorf has called "the clear and impressively posi¬ 
tive record that has been compiled. " In his testimony before the 
House Seapowe*' Subcommittee in September 1974, he noted the size 
of the shipbuilding program ($3. 4 billion in fiscal year 1974), the labor 
intensity of the industry, and the long time it takes to build a capital 
ship 7 years in the case of the nuclear-powered aircraft carrier 
Nimitz, for example. 
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4. GOVERNMENT/INDUSTRY RELATIONS 

Recent years have witnessed some deterioration between the 
Navy (and, in fact, all DOD component services) and industry. The 
NMARC directed its attention to this situation, and finds that improve¬ 
ment in the interface environment, which would clearly benefit the 
objectives of system acquisition, can be brought about by both parties. 
NMARC believes this improvement will be found in the direction of 
the following: 

. Better two-way communications between the Navy and 
industry 

. Candor in dealings on the part of both parties 

. Equity. 

(1) Navy Actions 

The directive governing Navy acquisition, SECNAV Instruc¬ 
tion 5000. 1, addresses relations with industry only to a limited 
extent. It provides for coordination of the Development Concept 
Paper (DCP), when appropriate, with personnel m industrial or 
scientific communities; iteration of acceptable initial technical 
or conceptual proposals to foster innovation and a more com¬ 
plete understanding of the Navy's desires; communication to 
promote industry understanding of the Navy's desires and true 
attitudes with respect to evaluation criteria prior to RFP is¬ 
suance; and incentives to industry to promote economy. 

The NMARC offers the following recommendations for 
further improvement on the Navy's part: 

. More effective communications should be established 
with industry regarding the Navy's long-range 
acquisition and maintenance contracting plans. 

. Attention should be paid to the completeness and 
clarity of RFPs, especially the technical areas. 

. Technical leveling should be prohibited. 
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Parallel negotiations should be used only to the 
point where a source selection decision can be 
made. 

The prohibition against using auction techniques 
should be reaffirmed. 

Current limitations on the use of the Contractor- 
Weighted Average Share (CWAS) concept should be 
relaxed, thereby allowing auditors more time for 
direct cost analysis and evaluation and imposing 
fewer requirements on those contractors involved. 

In light of current economic conditions, weighted 
guidelines should be reevaluated with a view toward 
permitting adequate profit and fee levels. 

The need for the CAO to be the single point of con¬ 
tact for a contractor on contractual matters should 
be reaffirmed. 

The CAO should participate in contract negotiations 
to the extent possible to make certain the CAO is 
aware of the intent of a contract as well as the terms 
and conditions. 

The responsibility for claim settlement should be re¬ 
moved from the CAO. 

Major efforts should be made to minimize causes for 
contract changes and to adjudicate valid changes 
promptly and equitably. 

Measures should be taken to install in all Government 
personnel engaged in acquisition activities an aware¬ 
ness of and sensitivity to opportunities for improving 
the acquisition environment at the interface where the 
Navy's interests are served. 

Effort to improve military specifications on a sched¬ 
uled basis should be continued. 



Ove rview 

(2) Initiatives for Industry 

NMARC is firmly convinced that the realization of improved 
Navy acquisition will depend in large part on the share of respon¬ 
sibility industry must bear for interface problems, and accep¬ 
tance by industry of the need to improve its own practices and 
procedures in the following areas: 

. Avoiding the "buy-in" or overoptimistic commitment 
to cost, schedule, and technical performance by 
resisting Government suggestions or encouragement 
to participate in such overoptimism, resisting the 
urge to initiate such positions, and communicating 
concerns regarding realism to the Navy. 

. Instilling in key industry management the dedication 
to restore credibility to the basic principles of the 
acquisition process. 

. Facilitating change adjudication by provision of full 
and factual relevant data and more vigorous, co¬ 
operative, and timely participation in the Navy's 
efforts to reach agreement on the cost, technical, 
and schedule impact of changes. 

. Prosecuting measures to improve industry produc¬ 
tivity and effectiveness in the development and pro¬ 
duction of systems to meet Navy needs. 

. Improvement in industry cost schedule control sys¬ 
tems as a means to overall cost consciousness and 
reliability in both development and production cost 
estimates. 

. Continuing to seek ways and offer constructive 
suggestions to the Navy on improving the effective¬ 
ness of acquisition-related activities and the environ¬ 
ment in which they are carried out. 

Industry's excellent cooperation with the NMARC study effort ap¬ 
pears to indicate a receptiveness to the intent of these suggestions. 

Considering the complexity of modern warfare technology 
and the economic environment in which systems must be acquired. 
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it is more important than ever for industry and the Navy to work 
together to achieve a constructive, productive relationship. 

5. SUMMARY 

In summary, it can be said that the NMARC reached several 
overall conclusions regarding the problems of Navy and Marine Corps 
acquisition management and the actions necessary to solve them. None 
of the problems are simple, and they do not admit to simplistic or 
quick solutions. In fact, the solution to many of these problems is a 
continuous process, requiring changes to policies, attitudes, and 
actions at all levels of Government. The NMARC summary conclu¬ 
sions regarding acquisition problems are the following: 

The instability or turbulence of program plans and budgets 
is a major cause of inefficiency in DOD and Navy acquisi¬ 
tion management. Once a program enters the acquisition 
phase, almost any change costs money. Whether it be to 
increase or decrease quantities, to extend or accelerate 
schedule, costs are increased over those required if a 
stable plan were followed. The principal causes of insta¬ 
bility are unintegrated and unrealistic plans and budgets 
and the failure to make sound decisions based on all 
relevant factors and then stick with them. Improvements 
in DOD and Navy planning, budgeting, and decisionmaking 
should be given high priority. 

. Contracting policies and practices that may have been 
well founded have become obsolete in the current in¬ 
flationary and unstable economy. This condition has 
contributed to contract cost growth (or an appearance 
of growth) and a worsening of Navy-contractor working 
relationships, particularly in shipbuilding. A general 
review of these policies is in order and was already 
underway in some areas prior to the NMARC study. 

» Perhaps the most pervasive, disruptive influence on Navy 
project management is the inadequate and improper defi¬ 
nition of the roles of OSD, OPNAV. and the Naval Material 
Command in acquisition management. The NMARC found 
that the policies of DOD Directive 5000. 1 are being widely 
ignored, with the result that there is excessive and counter- 
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productive involvement of higher level staffs in the direct 
management of major programs. This involvement comes 
from both OSD and OPNAV. It undercuts the position of the 
project manager, obscures the lines of authority and re¬ 
sponsibility, and destroys accountability for program 
management. 

A related problem is the proliferation of higher level staffs. 
A standard reaction to program management problems 
appears to be the addition of more layers of review rather 
than strengthening the quality and quantity of personnel 
directly responsible for the management of programs. 
Authority and responsibility should be clearly defined, 
and, more importantly, the organizations in OSD, OPNAV, 
NAVMAT, and the Systems Commands that are involved in 
the acquisition process should be made to limit themselves 
to their defined areas of responsibility. As much authority 
as practical should be decentralized and located in the 
program management organization. Within the Navy pro¬ 
gram management matrix, the project office should be 
strengthened to include full line responsibility and adequate 
staffing for technical, financial, and contract management. 

The credibility of Navy acquisition management cost esti¬ 
mates and budgets with both Congress and OSD has seriously 
eroded in the past decade. Cost growth of major programs 
has been a major cause of this, and this, in turn, has its 
roots in overly optimistic and inadequate initial official cost 
estimates and budgets. A range of actions and a period of 
time will be required to overcome this situation. However, 
the key elements are realistic planning and budgeting, em¬ 
phasis on the quality and integrity of cost estimates, clear 
lines of authority ar.d accountability for project management, 
a general atmosphere of candor, and timely and open com¬ 
munications regarding cost and financial problems from the 
bottom of the Navy org inization to the very top. 

In line with the strengthening of Navy project management 
offices, these offices must be made cost conscious and fully 
aware of their responsibilities to track and project the costs 
of their contractors, report them accurately, and take ap¬ 
propriate actions to control costs and avoid cost growth. 
Such an attitude is essential to successful management decen¬ 
tralization and the restoration of Navy cost credibility. 
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. The Navy has not yet demonstrated that it has solved its 
problems in integrating complex surface-ship combat 
systems. However, a number of actions have been ini¬ 
tiated to correct this situation, including the hiring of 
integration contractors and the construction of test and 
integration facilities. The full resolution of these problems 
and the effective use of integration contractors and facilities 
t equires that the Navy develop a high technical capability 
in this area. A coordinated program to achieve this 
should be undertaken. 

Finally, the development and deployment of combat-capable 
weapons can be assured only if new weapons are tested in 
the environment and against the best feasible simulations 
of the threats that they are expected to encounter in actual 
use. this type of testing should be made a matter of Navy 
policy and adequate resources made available for its 
performance. 

Implementation of these recommendations and the recommenda¬ 
tions detailed in the following chapters should assist the Navy in 
improving its weapon system acquisition management. 

6- OVERVIEW RECOMMENDATIONS 

Of the recommendations developed in the five Panel chapters 
that follow, the most significant have been summarized in this over¬ 
view. In addition, certain recommendations have been stated in this 
chapter that were developed as a result of the integrated review of 
the aggregate work of the five NMARC Panels and their interactions 

1 hese recommendations are supported by the total effort and are 
listed here for convenience. 

Recommendation QVRVW-l: Establish as fundamental Navy 
Dohcy that commitments to concepts and decisions in the 
acquisition process by the Navy Secretariat, OPNAV, and 
NAVMAT will be binding for extended periods, thus restoring 
some measure of program stability. 

Recommendation OVRVW-2: Design and implement a method 
for continuing self-evaluation of the acquisition process, as 
differentiated from systems acquisition per se. 
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Recommendation OVRVW-3; OSD should withdraw substantially 
from specific participation in individual weapon system acquisi¬ 
tion programs and at a :ate its energies instead to policy formula¬ 
tion and monitoring in matters of total DOD objectives, force 
levels, budgets, and overall management philosophy. The pro¬ 
posed expanded charter of the Assistant Secretary of Defense 
(Installations and Logistics) should be seriously questioned. 

Recommendation OVRVW-4: The usable authority of the indi¬ 
vidual project managers should be strengthened, primarily by 
constraining extraneous demands, reallocating and consolidating 
assets, improving training, reassigning existing personnel, 
and possibly consolidating the number of projects that are 
presently separately identified and managed. 

Recommendation OVRVW-5: Constraint should be exercised in 
the total number of projects formally designated. 

Recommendation OVRVW-6: Positive action should be taken to 
bring about a major reduction in layering at all levels by clari¬ 
fying OPNAV and NAVMAT roles, assigning greater respon- 
sibili'.ies to SYSCOMs for establishing product acquisition policy 
and monitoring performance, and utilizing NSARC to reduce 
information demands and duplicative reviews. 

Recommendation OVRVW-7: Positive measures should be taken 
by OPNAV to ensure that changes to program scope and require¬ 
ments are accompanied by corresponding adjustments to cost 
estimate baselines and budgets. 

Recommendation OVRVW-8: A decision to undertake formally 
a major system acquisitr ,1 effort should include an explicit 
decision as to the level of logistic support upon which design 
and development of the intended system is to be predicated and 
how it fits into the existing Navy family of weapon systems and 
existing logistic capabilities. 

Recommendation OVRVW-9: The Navy requires a project man¬ 
ager during the conceptual phase of the weapons acquisition 
process to develop an integrated logistic support plan that con¬ 
tains a detailed resource analysis. Once this plan is completed, 
an explicit decision should be made by the users and producers 
to determine and fund the appropriate level of support for the 
weapon system. 
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Recommendation OVRVW-IO: Integrated logistic support plans 
are typically not subjected to a Navy internal quality assess¬ 
ment and are critically examined only at DSARC. A Navy internal 
quality control over integrated logistic support plans should be 
established. 
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III. RESEARCH AND DEVELOPMENT PANEL 

At "he outset of the NMARC study, the R&D Panel was Impressed 
with the number, depth, and pertinence of previous studies of the 
acquisition process in general and of the role and missions of the 
Navy's research and development (R&D) establishments in particular. 

An early decision made was to take maximum advantage of the 
insights obtained by eminently qualified people during some of these 
detailed investigations in recent years. This led to a recognition of 
the validity of the principles enunciated in the Blue Ribbon study of 
1970, of the overwhelming need for providing the decisionmakers 
with better alternatives and options in the full range of the require- 
ments-to-cost environment described in the 1972 report of the Con¬ 
gressional Committee on Government Procurement, and of the validity 
of the observations on Navy laboratory assignments and performances 
by the more recent Hazen and Hollingsworth reports (references 1,2). 

The NMARC R&D Panel was composed of one corporate research 
director from industry, one executive with systems engineering back¬ 
ground, two division general managers with broad Navy experience, 
and one missile systems executive with a strong background in pro¬ 
gram management. This diversity of experience was complemented 
by an equally diverse Navy staff with broad experience in the adminis¬ 
trative, planning, and execution phases of R&D management. In its 
fact finding efforts, this group was soo.i driven to a close examination 
of the Navy's initial requirements-setting process, wherein decisions 
are made that are of far-reaching consequence for the acquisition 
process, as it uncoils from exploratory developments to prototype 
evaluation and production in today's limited-budget environment. 
More than ever before, these decisions involve tradeoffs that must 
be based on technical and cost information, which, as we now know, 
cannot be provided by analysis alone but requires interaction with the 
R&D community. This then sets the theme for the entire NMARC 
R&D Panel report: how to establish conditions that are optimal for 
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realistic, risk-conscious requirements setting and technology utiliza¬ 
tion. The IUD Panel report thus deals with issues in the following 
broad areas of interest: 6 

R&D planning and execution roles of OPNAV and NAVMAT 

. Use and interaction of NRL and the eight CNM laboratories 

. Use of systems engineering disciplines 

Potential benefits of commercial practices in implementing 
a design-to-cost philosophy. 

There is a great deal of interdependence of these study areas, and 
generally each Panel member contributed to all of the areas. The 
Panel's recommendations are directed at a focusing of responsibilities 
in the first three areas and simplification of practices in the last area. 

a,ls° be n0ted here that it: was the unanimous feeling of the 
K&D Panel that the Navy should reconvene at least the R&D Panel of 
the NMARC approximately 1 year after the issuance of this report to 
hear an accounting of the Navy's progress in implementing the recom¬ 
mendations contained herein. 

1. BACKGROUND 

^^ History, Previous Studies, and Lessons Learned 

The study of naval history shows thaL whenever organiza¬ 
tional imbalances are perceived, the number of studies increases 
and reorganization follows. A brief historical nerspective of 
Government research and development (R&D) is included as 
Appendix R&D-A to this report. 

After the War of 1812, in 1842, and again during the Civil 
War, the Navy was studied and reorganized to accommodate 
growth and redistribution of authority. Then the late 1800's 
saw the emergence of the Bureau of Navigation to a preeminent 
position, followed by a great period of adjustment, indecision, 
and readjustment. This period lasted until the establishment of 
the Chief of Naval Operations (CNC) in 1915 which, coupled wPh 
a world war, stabilized the relationship between "operators" 
and the "bureaus." ' 
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Between wars, the debate over the role of naval aviation 
occupied much of the energies of the naval establishment. Then 
after World War II, a continuing series of studies, studies of 
studies, reorganizations, and studies of reorganizations were 
undertaken from which evolved the structure that exists today. 
The latest major result of these events has been the elimination 
of the oilinear relationship within the Department of the Navy, 
which occurred in 1966. Appendix R&D-B traces the studies 
of Government R&D from the 1947 report of the Steelman Com¬ 
mittee on Science and Public Policy to the 1972 report of the 
Commission on Government Procurement. 

The various findings of the R&D Panel and their conclusions 
and rejommendations were strongly guided by the lessons learned 
and recorded in previous studies and by the experiences gained 
from previously implemented recommendations. 

(2) Organization for RDT&E 

The Secretary of the Navy has delegated to the Assistant 
Secretary of the Navy (R&D) management of the appropriation 
"Research, Development, Test and Evaluation, Navy" (RDT&E, N) 
(reference 3). This responsibility gives him far more control 
over the Navy's program in this area of responsibility than has, 
in the past, normally been exercised by officials at the secretariat 
level. He is the only civilian executive assistant to the Secretary 
with control of an appropriation. 

Within the Department of the Navy ASN(R&D) functions 
as a counterpart and principal point of contact for Director of 
Defense Research and Engineering (DDR&E). He also serves 
as Chairman of the Research and Development Committee and 
is responsible for supervision of the Office of Naval Research. 

The ASN(R&D) has a jmall personal technical staff made 
up of military and civilian RDT&E professionals. For assistance 
in fulfillment of his Departmentwide responsibility for policy 
supervision of all research, development, test, and evaluation 
effort within the Department of the Navy, the ASN(R&D) looks 
to his principal advisors: the Director, RDT&E (OP-098); the 
Deputy .„hief of Staff (RD&S), Marine Corps; the Chief of Naval 
Development; the Chief of Naval Research; the Oceanographer 
of the Navy; and the Director of Navy Laboratories ( -eference 4). 
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Tlie Director of Research, Development, Test, and 
Evaluation (OP-098) has a primary responsibility to the Chief 
of Naval Operations and collateral duty to the ASN(R&D). For 
the former, the DRDT&E implements the CNO's responsibility 
for planning, programming, and appraising RDT&E. He also 
provides staff support and executes at the OPNAV level the 
Secretary's responsibilities for planning, programming, and 
budgeting of RDT&E. 

The Chief 01 iw,«.! DevCopment (CND) also acts as the 
Deputy Chief of Naval Material for Development (DCNM(D)) 
in the Na^al Material Command. As CND he plans, coordinates, 
and directs the Navy's Exploratory Development Program (6. 2)* 
for the ASN(R&D). In his position as DCNM(D) he assists the 
Chief of Naval Material in the implementation of his RDT&E 
responsibilities. In general, he supervises the planning, execu¬ 
tion, and appraisal of development, test, and evaluation programs 
and provides overall supervision of, and develops management 
policies concerning, the facilities resources available within the 
Navy Material Command for execution of the RDT&E program. 
DCNM(D) also serves as Assistant Oceanographer of the Navy 
for Ocean Engineering and Development (reference 5). 

The Chief of Naval Research (CNR) coordinates the Naval 
Research Program (6.1): and provides budgeting, accounting, 
and related reporting services for ASN(R&D). CNR also heads 
the Office of Naval Research, which was established as a separate 
activity within the Executive Office of the Secretary of the Navy 
by Public Law 588, 79th Congress (10 U.S.C. 5150) of 1 August 
1946. Responsibilities of the CNR include, in addition to his 
coordination assignment, conduct of research for the Navy, con¬ 
solidation and summarization of the annual RDT&E budget sub¬ 
mittals of the development agencies, and supervision, adminis¬ 
tration, and control of all activities within or on behalf of the 
Department of the Navy relating to patents, inventions, trademarks, 
copyrights, royalty payments, and similar matters. The CNR 
also serves as Assistant Oceanographer of the Navy for Ocean 
Science. 

* See Appendix R&D-C, Section 7, for definitions of RDT&E program 
categories. 

Ill- 4 



R&D 

ASN(R&D)'s responsibility for the Navy laboratories is 
exercised through his Director of Naval Laboratories (DNL) 
who reports via the Chief of Naval Development. DNL provides 
the focus on matters relating to the health and development of 
all Navy laboratories. In addition the DNL serves as Director 
of Laboratory Programs (DLP) on the staff of the DCNIVI(D) and 
is concerned with NMC laboratory matters and directs the 
management of the RDT&E field activities complex within NMC. 

Other principal active players in the RDT&E community 
include die Deputy Chief of Staff (RD&S), Marine Corps, the 
representative of the Commandant for RDT&E matters; appro¬ 
priate agents from the Bureau of Naval Personnel and the Bureau 
of Medicine and Surgery; and senior officials of the Systems 
Commands (SYSCOM 03s) who represent the Commands in re¬ 
search and technology matters. These and other officials are 
noted in Appendix R&D-C. 

2. MAJOR ISSUES EXAMINED 

The R&D Panel assignment encompassed the R&D process from 
the invention, innovation, and generation of requirements through the 
transition to production. Thus it became necessary early in the study 
to ascertain those areas that were fundamental to material acquisition 
and to which the Panel could expect to make meaningful contributions. 
With this in mind, the Panel selected and then concentrated its efforts 
upon a few areas: the generation of requirements, the use of the labora¬ 
tories, the use of industry, the use of personnel, and the management 
of funds. Then during the course of the study, the major themes of 
the report emerged. They are discussed in detail in the sections that 

follow. 

The study of the first area, requirements, quickly led to the 
illumination of an organizational imbalance within the Navy. The Panel 
concluded that a fundamental shift in authority has occurred and has 
liad a major impact on the way the Navy does business. This subject 
is discussed in Section 3, "The Navy User-Supplier Relationship. " 
The use of the laboratories was found to be a complex issue and is 
discussed in several sections, although the main study of mission 
assignments, laboratory functio.io, and scope of the laboratory com¬ 
plex is contained in Section 4, "Support by the Navy Laboratories." 
The laboratories were found to be essentially sound, with further 
progress in consolidation deemed to be appropriate. 
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Fully aware that the preeminent tcol of authority in the Navy 
acquisition community is control of funds, the Panel addressed the issue 
of funding separately as well as in relation to other issues. A dis¬ 
cussion of this subject, included as Section 5, addresses the need for 
a balance in funding authority similar to the balance called for in 
Section 3, as well as the need for proper delegation of that authority. 

Three issues felt to be of extreme importance yet not so broad 
as the other issues are discussed in Section 6. Subsection (1) of 
Section 6 deals with the better use of specifications by the Navy, in¬ 
cluding the simplification of the Navy process, the use of commercial 
specifications, and the use of the warranty method of maintenance. 
Subsection (2) deals with long-range planning in the conduct of R&D 
including the necessity for distinction between planning for require¬ 
ments and planning for technology. Subsection (3; deals with the 
utilization of personnel in the conduct of R&D. 

3. THE NAVY USER-SUPPLIER RELATIONSHIP 

( 1 ) Statement of the Issue 

The Panel's review of the role of R&D in support of Navy 
and Marine Corps material acquisition confirms that the Depart¬ 
ment of Navy's tasks are complex and multidisciplinary since 
they involve the development, test, production, and support of 
complex air, land, sea, and subsurface weapon systems. The 
Navy requirement to operate in so many environments (surface, 
subsurface, land, and air) creates a more severe acquisition 
challenge than faced by any of the other services, hence, the 
need for a strong organization that is capable of meeting the 
technology needs as required to support the fleet. 

The R&D role of the Navy Materia' Command was a prime 
focus of the Panel's inquiry. It became quite clear early in the 
course of the study that interfaces with h.gher authority, such 
as OPNAV, ASN(R&D), Director of Defence Research and 
Engineering (DDR&E), Office of Management and Budget (OMB), 
General Accounting Office (GAO), and the Congress, could not 
be ignored as a major consideration in problem identification and 
recommendations of potential solutions thereto. 
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It is apparent that the number of organizational interfaces 
involved in the management of RDT&E activities creates indecision 
and lack of discipline. Of these interfaces, that with OPNAV is 
considered most dominant in assessing the current situation 
regarding R&l) in the Navy. More specifically, the central 
issue identified by the Panel is that of the proper balance between 
the operations community and the supplier community within the 
Navy (commonly referred to as the "user-producer" relation¬ 
ship). Elements of this central issue include the need for clari¬ 
fication of line and staff roles and authority; the mismatch of 
authority, responsibility, and accountability in the control of 
R& I) binding; and the generation of requirements. 

It is the Panel's conviction that no completely productive 
assessment of means to improve the effectiveness of the RAD 
process within the Material C ommand can be made without at 
least recognizing the ramifications and impacts of key interfaces 
with higher organizational echelons. It is to this end, therefore, 
that this section is directed with a recognition of the dangers of 
oversimplification of a very complex organism, the problems 
of turf protection and politics, and an appreciation for the diffi¬ 
culties in effecting meaningful changes to the status quo. 

(2) Background 

General Order Number 5 of October li»64 (replaced by 
SECNAV Instruction 5400.13 of August 1371 enunciated the 
user-supplier management doctrine that was intended to govern 
the relations between the CNO and CNM as user and supplier 
and diagramed the flow of their dialogue. 

The principal purpose behind General Order Number 5 was 
to establish a reasonable balance between two principal functions — 
recognition and establishment of requirements and response to 
requirements via the R A D/acquisition process. The user is 
primarily responsible for determining what needs to be done 
while the supplier is primarily responsible for presenting 
options and determining how objectives and needs can be achieved. 
Together, through an active dialogue in which the user is spokes¬ 
man for "den,and" and the supplier for "supply," they evolve 
the best compromise between what is desirable to have and what 
is possible to get. 
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lhe Navy bilinear system was subsumed under the CNO 
in the reorganization of March 1966, and since then it has fre¬ 
quently been held that the user-supplier dialogue of the RDT&E 
process is obsolete; this idea is unfounded. Having OPNAV 
as user and NAVMAT as supplier is a sound management principle 
and has been tacitly espoused (although not effectively detailed) 
in the series of OPNAV directives on the conduct of RDT&E 
currently issued under OPNAV Instruction 5000.42. Figure III-l, 
based on a figure drawn from that document, illustrates the 
roles of SEC DEE, CNO, and CNM. 

In 1964. SECNAV Instruction 5430.67 identified the spe¬ 
cific responsibilities of the principal managers in the Navy/ 
Marine Corps RDT&E community. The document was based 
on the user-supplier dialogue and is still active today although 
some organizational names have been changed. The principal 
representatives of the participants in the dialogue were originally 
intended to be the Director, RDT&E (OP-098), and the Deputy 
Chief of Naval Material (Development) (MAT-03). However, 
there have been so many additions to the list of principal parti¬ 
cipants, both line and staff, during the intervening years that 
successful managers have been forced to find their own critical 
paths through the bureaucratic complex (see Apoendices R&D-D 
-E, and -F). 

The responsibilities of the Chief of Naval Material revolve 
about his principal assignment for material support as indicated 
in paragraph 2b of OPNAV Instruction 5450. 176: 

The basic concept of the Naval Material Command is that 
of a single, integrated material support agency under 
the C hief of Naval Operations with central responsibility 
and accountability for total weapon/support systems 
development, procurement, production, and support, 
including human operator integration, depot maintenance, 
suppiy management facility support, and integrated 
logistic support planning. 

The CNO and his immediate staff, OPNAV, are clearly 
responsible for planning for future forces and for approving an 
acquisition plan that is consistent with budget constraints and 
various political and other external constraints. A key role 
of the CNM is to interact with the CNO during the generation of 
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FIGURE III-l 
Principal Department of the Navy 

Headquarters Organization for RDT&E 
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the plan and then be clearly responsible for its execution. The 
presently observed practice, however, is for the OPNAV staff, 
with its various approval mechanisms, to make strong efforts 
to control the details of choice, substance, and schedule in the 
R&D/acquisition process, even though the principal responsibility 
of the C hief of Naval Material in the unilinear organization under 
the C NO is to manage the integrated material support agency. 

Within both OPNAV and NAVMAT there have been major 
deviations from the intent and the words in existing instructions 
with resulting poor management practices. Representative 
examples of the involvement of higher decision levels in the con¬ 
duct of development programs (under RDT&E funding) are drawn 
from the 1973 Beaumont study (reference 6), the SES project 
and the NAVSEA CIWS project. These are included as Appendices 
R&D-D, -E, and -F, respectively. Study of the Beaumont and 
SES examples illustrates the heavy involvement of OPNAV, 
SECNAV, and OSD with the detailed affairs of the projects, and 
the last example (CIWS) shows the heavy staffing and layering 
in the Systems Commands that results from such involvement. 

(3) Findings and Conclusions 

From the contents of SECNAV Instruction 5430. 67 of 
2 9 June 1964 and OPNAV Instruction 5000.42 of 1 June 1974, 
it would appear that an adequate basis has been established for 
defining the role and functions of OPNAV and NAVMAT. For 
various reasons, there continues, however, to be an inadequate 
demarcation between the requirements role of OPNAV and the 
execution or supplier role of NAVMAT. 

It is the conclusion of the R&D Panel that without actions 
to bring about a better balance between the roles of NAVMAT 
and OPNAV, there is a serious doubt regarding the effectiveness 
of changes within the Material Command that might offer potential 
for improvement in the R&D/acquisition process. The Beaumont 
study (reference 6) points out in strong language the need for 
extensive realignments in OPNAV. The Panel does not concur 
in the scope of such recommendations but is convinced that 
achievable and much needed chages of a much less extensive 
nature are in order. 
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It is felt that the CNO. in making R&D resource commit¬ 
ments, does not make adequate use of NAVMAT. In response to 
budget pressures, decisions are frequently made based upon 
OPNAV staff recommendations without participation by the 
Material Command. As programs get into further budgetary dif¬ 
ficulty even higher level staff review results. This leads to 
juggling of resources rather than informed planning and gener¬ 
ates a climate of instability and a preoccupation with day-to-day 
survival on the part of R&D project managers (PMs). 

The evidence strongly suggests that senior Navy officials 
permit their staff organizations to usurp the power necessary 
for effective project management. This mode of indirect super¬ 
vision and control is a poor and costly substitute for the assign¬ 
ment of qualified and highly motivated PMs with freedom to 
carry out assignments. The preferred approach is to strengthen 
the authority of PMs, as called for by the Commission on Govern¬ 
ment Procurement, and hold them accountable for the results. 
The Panel does note significant Navy progress since the issuance 
of DOD Directive 5000.1 in the training and selection of quali¬ 
fied PMs, but, if the PMs are not given the necessary freedom 
flexibility, and authority to carry out their responsibilities, 
there will be a poor return on this investment. 

The most commonly voiced complaint heard throughout the 
R&D/acquisition community is the widespread decoupling of 
accountability, responsibility, ana authority. In other words, 
those who are accountable have insufficient authority, and those 
who either have authority or are in positions to influence strongly 
the successful prosecution of R&D/acquisition programs (staffs) 
have no accountability for success or failure. 

Within the Naval Material Command establishment, 
most of the project and program managers come under the 
Systems Commands, an arrangement that is judged to be 
essentially sound. However, the panel has observed that the 
ability of the Systems Commanders to truly oversee their 
project and program managers is often preempted by the 
detailed management roles assumed by OPNAV and OSD staffs. 
R&D/acquisition managers tend to go to the principal sour :e 
of their funding and to the highest level of management the / are 
permitted to approach for support without seriously concerning 
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themselves with the intermediate management echelons. Al¬ 
though a few strong managers may be able to perform success¬ 
fully in this arena, the majority of projects suffers from funding 
instability and decision delays. 

Another aspect of this picture is that of requirements. This 
is a principal area wherein reform was advocated by the Commis¬ 
sion on Government Procurement. OPNAV Instruction 5000. 42 
addresses weapon system selection and planning and represents 
the Navy's latest thinking on requirements determination. It is 
also represented as incorporating the thrust of the recommenda¬ 
tions of the Commission on Government Procurement. There is 
still concern that this document may not sufficiently encourage 
proper prosecution of alternatives or system options at the ad¬ 
vanced development stage prior to an acquisition decision. The 
wording of paragraph 7. d. (2) of OPNAV Instruction 5000. 42 in 
particular leads to this concern. The Advanced Development Ob¬ 
jective (ADO), one of the requirements documents replaced by 
the Operational Requirement (OR), appears to have offered con¬ 
siderably more latitude in the examination of potential mission 
applications. 

It has also been asserted that, in spite of the Blue Ribbon 
Panel's enunciation of the Design-to-Cost principle (reduce cost 
and increase reliability while preserving necessary performance), 
requirements are still driven by a desire for maximum perfor¬ 
mance at minimum schedule v/ithout proper development of alter¬ 
natives that would permit tradeoff of performance against cost 
(see for example paragraph 7. g of OPNAV Instruction 5000. 42: 
". . . . the CNO will establish a preferred alternative. . . . "). The 
prospect of technological advances still persuades planners and 
decisionmakers to seek increased performance, greater preci¬ 
sion, added function capability, and thus more complexity, all 
of which tend to increase cost and reduce reliability (see enclo¬ 
sure 2, section 3, to OPNAV Instruction 5000.42). Such courses 
are frequently followed without proper regard to realistic opera¬ 
tional needs. Also, there is often a misconception at technically 
naive management levels that the promise of a new (or better) 
system can be validated solely through analysis, without recourse 
to actual experimental hardware or software. This has often 
proved to be an invalid assumption. As a result, budgets are 
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often formulated without adequate provision for funds to permit 
realistic evaluation of alternatives or, even when budgeted, 
such funds are cut prematurely in favor of a "preferred" ap¬ 
proach advanced by an articulate system advocate. 

Since the demand for weapon systems greatly exceeds 
available funds, the various OPNAV mission sponsors strongly 
vie for their share of the budget. To satisfy as many needs as 
possible, there often is reluctance to fund for contingencies or 
to support alternative options. This creates pressure to forge 
ahead with a preferred approach, often without adequate accounting 
of the risks involved. Overoptimism or salesmanship on the part 
of the R&D community is a contributory factor in many cases, 
and is aggravated by tieing R&D activities too rigidly to a need 
for early introduction of fleet hardware. 

These and many other considerations have led the Panel 
to conclude there needs to be a better dialogue, mutual respect, 
and common purpose developed between the operational and 
material communities in the evolution of realistic requirements. 
There must be an intensive and continuous interchange between 
the "needed" and the "desirable" on the one hand and the "possible" 
and the "probable" on the other. 

At the sp:ne time there must be adequate provision for 
technology "push" in contrast to requirements "pull." If R&D 
is completely constrained to respond only to specific require¬ 
ments, the current trend toward guaranteed success as a criterion 
for initiating development programs will grow to the detriment 
of invention and innovation. There must be suitable provision 
of a reasonable share of R&D funds to foster threat-productive 
as well as threat-reactive systems, i.e. we must create threats 
for the enemy to face. 

(4) Recommendations 

Recommendation R&D-l: A p '’»per balance should be 
established between OPNAV and NAVMAT in consonance 
with their respective primary roles of user and supplier. 
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Comment: SECNAV Instruction 5430. 67 of 29 June 
1964 and supp’ementary OPNAV directives have 
established a proper setting for the roles of OPNAV 
and NAVMAT. There has been a lack of necessary 
management to maintain an effective demarcation 
between the requirements role of OPNAV and the 
execution role of NAVMAT. Inherent in this rela¬ 
tionship must be the maintenance of adequate com¬ 
munication to assure a necessary dialogue. 

Recommendation R&D-2: The authority of the Chief of 
Naval Material to control the RDT&E program funding, 
in categories 6.2 through 6.6, * under management super¬ 
vision of ASN(R&E) should be clearly specified,, 

Comment: Gradual erosion of the technology base 
effort has occurred under the present arrangement 
of funding authority, evidenced by the recent growth 
of a pseudo-category, 6. 3A. Without effective con¬ 
trol of the development program at a single point 
within the supplier community, organizational barriers 
to the smooth progression of development will per¬ 
sist. 

Recommendation R&D-3: The number of personnel in 
OPNAV devoted to the acquisition process should be re¬ 
duced, thereby assuring staff concentration on the require¬ 
ments role with the concomitant responsibilities for fre¬ 
quent evaluation of program responsiveness to fleet needs. 

Comment: Too many members of OPNAV dçvote much 
of their time following specific projects in detail and 
in essence managing the NAVMAT PMs. Although 
program and developrrent coordinators serve valuable 
functions in many projects, their position represents 
a "layer" as well as a mechanism for overmanagement 
by the mission and platform desks. 

See Appendix R&D-C, Section 7, for definitions of RDT&E pro¬ 
gram categories. 
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Recommendation R&D-4: Billets saved as a result of 
implementing recommendation R&D-3 should be reassigned 
to the Naval Materiel Command. 

Recommendation R&D-5: The role of the Naval Material 
Command in the decisionmaking process should be empha¬ 
sized, e. g., by increasing representation on the Chief of 
Naval Operations' Executive Board (CEB). 

Comment: The most significant portion of the Navy 
budget falls under the responsibility of the Material 
Command, yet the CEB as presently constituted has 
only one regular NAVMAT member. The main body 
of the Board consists of various members of the 
other portion of the CNO's staff, OPNAV. 

Recommendation R&D-6: To effect redress of the existing 
imbalance in organizational structure, serious consideration 
should be given to the placement of the position of CNM at 
the same level as the Vice Chief of Naval Operations (VCNO), 
reporting directly to the CNO. 

Comment: The effectiveness of the unilinear system 
could be strengthened by the recreation of the essen¬ 
tial aspects of bilinearity, while retaining the effective 
single control of the CNO. 

4. SUPPORT BY THE NAVY LABORATORIES 

(1) Statement of Issue 

How can the effectiveness and productivity of Navy labora¬ 
tories and related organizations in the performance of material 
acquisition for the Navy be improved? 

(2) Study Approach 

At the beginning, the panel members had individual criteria 
as to what a research and development laboratory should be and 
how it should operate. During their deliberations, there emerged 
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collective criteria, based essentially on commercial practice, 
by which the Panel undertook to evaluate these activities, reach 
certain conclusions, and formulate recommendations. In so 
doing, there was recognition of the previously stated caveats 
regarding certain unique features of Navy laboratories. 

The Panel conducted extensive interviews of key labora¬ 
tory personnel and industrial contractors and thoroughly reviewed 
a number of recent studies already made of the laboratories. 
They sought to establish the state and health of their organizations, 
people, facilities, products, and funding with the objective of 
identifying actions that might offer potential for their more 
effective utilization. 

(3) Role of the Navy Laboratories 

The technical organizations identified as laboratories 
reporting to the Chief of Naval Material exist at the intersection 
of several technical functions, not all of which are directly 
related to material acquisition. Likewise, they exist at the inter¬ 
section of several sources of funds, not all of which are from 
the RDT&EN account. Existing at these intersections the labora¬ 
tories play a variety of roles, e.g., acting variously at the inter¬ 
lace between the Systems Commands and industry, and at other 
times between the Systems Commands and the operating forces 
afloat. r s = 

The management objectives appropriate to the various 
laboratory roles are not necessarily the same, and the impor¬ 
tance and value of these organizations is perceived differently 
by each segment of the material and operating communities 
interacting with the laboratories. The complexity of the labora¬ 
tory situation is such that recommendations for their improve¬ 
ment in either performance or management coming from a 
particular segment of the DOD community are quite likely to 
upset facets of their function that are important to other seg¬ 
ments. That being the case, some care must be taken in 
examining proposals for change. 

Approximately one quarter of the Navy's RDT&E funds is 
spent in or by the Navy laboratories. Most of the remainder is 
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spent in various industrial establishments in support of relatively 
few major programs. The laboratories are thus substantial, 
albeit minority, claimants in the Navy RDT&E program, and 
their principal importance to that program lies in their genera¬ 
tion and utilization of technical ideas and knowledge and in their 
support of major vrograms. 

About 50 percent of the Navy laboratories' funds derive 
from RDT&EN, the balance coming from various procurement 
and operating accounts. Thus, in addition to their contribution 
to the development of new concepts, they play a substantial role 
in the acquisition of certain types of equipment and in the in- 
service engineering support and product-improvement activities 
that are necessary throughout the lifetime of any deployed equip¬ 
ment. 

It must be understood that the in-house laboratories are 
not analogs of industrial laboratories who develop new products 
so that their parent organizations will be able to market new 
items. Nor are they like commercial technical organizations 
whose saleable product is developmental engineering in aid of 
whatever client hires them. The new technology utilized or 
created by the Navy laboratories normally will find its way to 
the fleet only when it has been handed over to the industrial pro¬ 
ducer. The technical sophistication that comes from thorough 
involvement on the forefront of technological progress will be 
of use in making the Navy an informed customer for new equip¬ 
ment only as the laboratories are called on to perform their 
proper role in the acquisition process. 

To succeed as a source of technical knowledge for the Navy, 
the laboratories must be used in that role by headquarters, and 
they must be high-quality organizations. To maintain the quality, 
it is essential that the laboratories be directly in the business 
of creating or adapting newly discovered technology. Thus, 
they must be flexible and innovative—the kind of organization 
that is capable of fresh technical approaches to practical prob¬ 
lems, either newly perceived or of such familiarity as to be 
taken as part of Navy tradition. The classic management prob¬ 
lem is thus how to establish conditions that will promote the 
conduct of an inventive, free-thinking, and wide-ranging tech¬ 
nical activity, while at the same time maximizing the direct 
payoff to the Navy's interests. It is not immediately clear that 
the two desiderata are compatible. 
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^ee additional facets of the laboratory function 
that merit notice here. First, the laboratory community is a 
massive reservoir of technical experience, in touch both with 

nrnwil ^ ^ technoloëy and with the actual operating 

sourcp nf ? h6 fl^et‘ AS SUCh' Ífc iS m0st imP°rtant single 
source of techmcal input to consideration of new requirements for 
equipment that will enhance the Navy's operational capability. 

Second, the laboratories must be in the business of testing 
and experimentation to carry out their technical programs. Thus 

0f ,aCimies and skm be used 
m aid of high-technology T&E activities when those test resources 
are net being used for development work. 

Finally, in those areas where the laboratories have been 
active in direct support to the fleet and in-service engineering, 

Ipmy a b0dy °f continuous experience with Navy prob¬ 
lems that is the ioundation of our technical ability to respond 
immediately to operating problems in crisis situations. 

Hal niff partlcl?lar' il is last feature that makes an essen- 
tial difference between the Government laboratories and other 
means of conducting the Navy's technical business. During the 
entire organizational existence of some of these laboratories 
how-ever, there has been no call for full wartime mobilization; 

.f a ®ma11 fffCtion of the existing workforce was technically 
active during World War II. Yet the laboratories have demon- 

War H thafîhtedly PerÍ°dS °f °pen ho8tillty since World I that the capability to respond is there. Thus, in con- 
sidering ways to improve th^ efficiency and the utilization of 

V^, s aboratories, it must be remembered that the manage¬ 
ment and the methods must not be so tightly structured for peace- 
ime operation that the flexibility to respond quickly in time of 

emergency is degraded. y 

In 1964 the principal R&D laboratories were established 

l: CNM With «eCS tc 
corporate s“tus wte to: PUrPOSeS ^ Change t0 

Make sure the technical competence is available to 
all bureaus and commands rather than only to the 
lormer parent organization 
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. Permit broader use of facilities 

. Bring abou: common policies for management 

. Give laboratory directors greater flexibility in 
program management. 

Appendix R&D-G provides a list of the Navy laboratories, 
their missions, FY74 total budget, FY74 RDT&E budget, and 
number of employees. 

(4) Discussion and Findings 

The in-house laboratories of the DOD, including those of 
the Navy, have been regularly studied at intervals rarely longer 
than a year for at least the last decade. Such studies have 
usually emphasized the efficiency and performance of labora¬ 
tories as operating organizations, with recommendations aimed 
at improving the laboratories per se. The R&D Panel has attempted 
to consider the laboratories as one set of performers in the con¬ 
text of the Navy's total R&D and acquisition activities. 

1. Products ard Functions 

As has already been noted, the products of each of 
the laboratory organizations cover a broader range of 
activity, from basic research to various kinds of in- 
service support directly to the operating fleet elements, 
than is common in either university or industrial organiza¬ 
tions. The rest’ uctuning of the Navy laboratories begun 
in 1966 inc uded the coalescence of several of the existing 
laboratories and the closure of three of them in an effort 
to reduce manpower and clarify missions. 

A major thrust of the coalescence was to organize 
the laboratories so that they could cover warfare areas 
with available technical assets. That effort resulted in 
fostering technical competence at a given laboratory or center 
in all of the technologies contributory to a given warfare 
area, with the consequence that they tend to have activities 
in common area-? of technology, even though their assigned 
missions are different. 
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Laboratory performance in the development of 
technologies of importance to the Navy, i. e., in exploratory 
development and portions of advanced development, is 
judged to be generally competent and, in some technical 
areas, excellent. A relatively small portion of such work 
is carried out with funds that are at the discretion of 
laboratory management, and most of the balance is pro¬ 
grammed through negotiations with the client Systems 
Commands or direct laboratory funding from NAVMAT. 

There is a close relationship with the program and 
planning operations in the SYSCOM-03 and further im¬ 
provements in examining program plans at higher levels 
in the laboratories and the SYSCOMs are being worked out. 
Some of the SYSCOMs have actually delegated effective 
planning control for specific technical areas to a laboratory. 
On the other hand, mechanisms for working with MAT-03 
in ensuring balance in technical areas that encompass more 
than one laboratory and more than one SYSCOM have recently 
been severely damaged by the retirement of key MAT-03 
personnel-. 

In working the technology areas of interest, the Navy 
laboratories have played an important role in on-site reviews 
of industrial independent research and development (IR&D) 
programs, thus allowing the laboratories to profit by knowl¬ 
edge of what industry is doing and allow'ing industry to profit 
from the advice and knowledge of Navy programs. However, 
the mechanisms by which new technology generated in the 
in-house laboratories finds its way to industrial developers 
are not at all obvious. Some of this knowledge gets to in¬ 
dustry during the fabrication by in iustry of feasibility models 
of Navy concepts, and some is imparted through laboratory 
monitorship or technical direction of full-scale development 
programs. 

In a similar vein, the success with which new tech¬ 
nological opportunities are passed from the SYSCOM-O3s 
to the acquisition community has been marginal, despite 
efforts by the 03 community to call attention to technological 
possibilities that have not yet been reduced to fully worked 
out hardware concepts. It is noted that in one SYSCOM 
there is a formal mechanism to get the acquisition directorate 
involved in the formalation of the 6. 2 program and also all 
advanced system projects. 
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The laboratory function in many mature advanced 
development programs and in most engineering development 
projects tends to be in response to the needs of program 
and project managers, who are generally not in the research 
and technology directorates. The actual functions range 
from in-house work and test to various forms of technical 
authority over the work of industrial contractors. It is 
rare that a Navy laboratory is given a position of real 
technical cognizance over a major engineering development 
project, since the PMs have usually opted to retain that 
governmental function within their immediate staffs. 
Characteristically, arguments develop over the degree of 
technical independence that the laboratory should exercise 
in carrying out what it considers a technically professional 
job. PMs who are driven by a combination of performance, 
cost, and schedule constraints often cai.not afford to con¬ 
sider new technical variations in a defined project. On 
the other hand, the laboratories tend to push w.iat they con¬ 
sider the best and latest technical paths to quf.lity equip¬ 
ment tor the Navy without due regard for meeting schedules. 

Another product of the laboratories is technical staff 
support to headquarters, whether that be a SYSC^M, NAVMAT, 
OPNAV, or on occasion DDR & E. One area with which the 
Panel has been particularly concerned is the provision of 
systems engineering services. "Systems engineering" has 
a variety of connotations, and great care is necessary to 
avoid a misunderstanding in terminology. Given the diver¬ 
sity of the technical elements that make up what the Navy 
tends to regard as systems, few laboratories have been in 
a position to perform a full range of systems engineering 
on things larger than, say, a weapon with its associated 
sensors and fire control. There is evidence, however, of 
some progress, as attested by the following:* 

The entire Navy laboratory community has always 
played an important role in formulating RDT&E pro¬ 
gram plans by cooperative planning with program 

Dr. C.E, Bergman, Navy Electronics Laboratory Center, 
writing in the May-June 1974 issue of Naval Research Reviews. 
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managers and administrators in Washington .... we 
believe our influence in this regard has been strength¬ 
ened further through the recent formation of a group 
to provide systems engineering studies related to 
overall naval communications and c jmmand system. 

Ther* is also ample evidence that the Navy has had 
difficulty with the complex problems of combat system 
integration of ships. The present problems have been 
recognized by the Navy, and attempts are being made to 
solve them. It is not clear, however, that there is adequate 
development of a cadre of experienced technical people who 
can be counted on to assist in this function. The problems 
will become more acute as more and more ships are fitted 
with digital equipment and demands for improved performance 
dictate the need for more and more functions aboard the ship 
to work in an integrated iashion. The Panel believes that 
the problem is of sufficient severity to call for special 
organizational measures in the technical community of the 
Navy and has addressed this in a separate section, which 
follows. 

Yet another tvpe of technical staff support to the head¬ 
quarters function is technical input to long-range plans. 
This function also includes technical input to the formulation 
of operational requirements. The Panel perceives present 
laboratory contributions to such functions as somewhat hap¬ 
hazard. In the realm of technology base planning, individuals 
from the laboratories have served as contributors and ad¬ 
visors to the SYSCOMs and NAVMAT for years, and, as 
noted earlier, some of the laboratories have been delegated 
major responsibility for planning particular aroas. More 
recently, laboratory personnel have been key participants 
in the development of Technology Coordinating Papers (TCPs) 
under DDR&E auspices. However, the positions developed 
during such exercises are often without any laboratory in¬ 
stitutional concurrence or, for that matter, tne detailed con¬ 
currence of the various echelons of Navy management that 
might desire to attempt a balance of these views with ongoing 
program interests. There is also a source of major confusion 
in the planning process in the occasional ttse of experts from 
the same .aboratory to support competitive advocacy positions 
among various parts of a SYSCOM or offices in OPNAV. 
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It has not been apparent to the Panel that there is a 
corporate mechanism for the Navy to receive and systemati¬ 
cally assess the inputs from planning staffs in the labora¬ 
tories in the sense that such a system commonly operates 
in the industrial sector. The converse observation is that 
when there are so-called planning staffs ir; the laboratories, 
they are in some laboratories more occupied with assisting 
a headquarters client than they are with serving their parent 
organizations in local planning. The Panel particularly 
sought some evidence of systematic laboratory input of tech¬ 
nical details and analysis of tradeoff options during the deci¬ 
sion process for major weapon systems and ship configura • 
tions. Although such details are available at the SYSCOM 
level, their appearance seems to be variable at the OPNAV 
level, where the major program decisions are made under 
the present system. 

During the introduction of new equipment to the fleet, 
in providing in-service engineering support, and in directly 
supporting operating elements when there are special prob¬ 
lems with deployed equipment, the laboratories provide 
excellent service. This offers the additional benefit of 
keeping the laboratories involved with actual operating prob¬ 
lems. The running contact of the Navy laboratories with 
actual operations is thought to be superior to that of labora¬ 
tories of the other services and allows the Navy's organiza¬ 
tions t^ develop the corporate technical memory that is one 
of their prime assets. 

There are other functions of the R&D community that 
support acquisition, such as technical advice on production 
problems, consultative service to procurement through 
analysis and comment on the appropriateness of schedules 
and type of contract, cost estimation, and the validation 
of production and maintenance cost estimates and what in¬ 
dustry would call market analysis. The last involves detailed 
knowledge of size of buy, replacement schedule, relative 
cost of improved design and maintenance, and some estimate 
of operational worth as compared with existing equipment. 
In addition to the use of SYSCOM personnel the Navy should 
make greater use of the CNM laboratories in support of 
such functions. 
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The fundamental fe' .ure of the Navy’s method of 
funding its laboratories derives from its method of pre¬ 
senting and justifying its budget to OSD and the Congress, 
i.e., in terms of RDT&E work to be accomplished, not 
in terms of organizations to be supported. This philos¬ 
ophy extends to the technology base work as well as 
throughout the engineering projects. Thus, in theory, 
no Navy laboratory is assured of any funding, and each 
year it must sell the services of its entire work force. 

In practice, the Independent Research and Indepen¬ 
dent Exploratory Development (IR/IED) work under the 
discretion of the technical director is the most stable 
fraction of the laboratory RDT&E budget. However, this 
amounts to a trivial fraction of the total, and the main¬ 
stay of most of the Navy laboratories is their exploratory 
deve’opment work, which is negotiated in detail with 
die ■ .s and with MAT-03 for the direct laboratory funding 
pre |ram. Most of the elements of the exploratory de- 
ve opment work last for several years, once agreed upon, 
a i laboratory management can generally count on cer- 
Um levels of funds. However, inflation has seriously 
reduced the amount of such funding, and the total size of 
the Navy's 6.1 and 6. 2 programs* has not kept pace with 
the rise in prices and ihe Federal pay scales. The most 
serious practical problems arise in 6.3 and 6.4 programs* 
since this constitutes a substantial part of laboratory fund¬ 
ing, and these programs are subject to frequent and large 
dollar adjustments as a result of high-level changes in the 
Navy's RDT&E program. These are particularly serious 
when they occur late in the fiscal year. Such problems 
are hardly unique to the Navy laboratories, however, for 
such fluctuations in program funding have exactly the 
same type of impact on industrial contractors. On the 
other hand, industrial firms can attempt to deal with the 
fluctuations by getting other business, by using corporate 
funds to maintain the work force during the transition 

See Appendix R&D-C, Section 7, for definitions of RDT&E 
program categories. 
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period, or by reducing the work force. Navy laboratories 
can only reduce the work force through the relatively cum¬ 
bersome procedures of the civil service, with attendant 
political displeasure, and there are no corporate funds 
that can be used to smooth out the transition. That leaves 
only the path of seeking other business, which tends to 
mean shifting the work force to other tasks in a backlog 
that the laboratory may have been fortunate enough to 
have built up in the face of impatience from its SYSCOM 
clients. 

The laboratories operate under an accounting system 
called Navy Industrial Funding (NIF). Under this system, 
there is a corpus of operating funds, and costs are allocated 
to various cost centers with overhead charges assigned 
according to a set of specified rules. The system differs 
from industrial financial management in that there is no pro¬ 
fit, laboratories are not allowed to accumulate capital, and 
there is no amortization of capital facilities. 

The name of this accounting system suggests that the 
style of management of the laboratories is industrial; how¬ 
ever, it is not. Laboratory management does not have con¬ 
trol over salaries, or the ability to make tradeoff decisions 
between using income for work force or the acquisition of 
capital facilities. What is industrial is v^e entrepreneurial 
method 01 establishing the program of work in the institution. 

Clearly, the accounting system does not require the 
entrepreneurial style that is now associated with NIF. But 
given this mode of operation, it can only be expected that 
the laboratories will be competing for work in the areas of 
greatest significance to the Navy. Thev will attempt to 
develop the most complete expertise that will permit them 
to seek work more effectively, and they will branch out from 
their central mission areas as far as reasonable extensions 
of their competence can take them in order to broaden their 
business base. In a system where profit cannot be a measure 
of success, organizations will seek instead some combina¬ 
tion of increased responsibility, increased work in areas 
of critical significance to the Navy, and increased business 
volume. Of these, only business volume is easily quantified. 
But without other controls the desire to increase business 
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volume serves to stimulate free-wheeling competition and 
give incentive to a diffusion of product specialization. 

The other facet of laboratory financing that is subject 
to constant discussion is the detail of the work tasking in the 
technology base. This is often confused with the flow of money 
to the laboratories, while in reality the detail is not one of 
cash availability, but rather of statements of work to be done 
with that money. It is the Panel's opinion that substantial pro¬ 
gress can be made in the near future in negotiating laboratory 
tasks in larger blocks than has been customary. This will re¬ 
quire adjustment in the procedures of both laboratory and 
client, for on both sides it has been customary to negotiate 
the program at the level of the smallest aggregate of work used 
by either laboratory or client for any management purpose. 
The widespread use and broad dissemination of DD Forms 
1498 is a prime example. This practice tends to obscure the 
main technical thrust of the program and invites misunder¬ 
standing and detailed adjustments by higher authority, whether 
that be in the Navy or in DDR&E. 

3. Organization and Management 

A particular strength of the CNM laboratories has 
been their organization along major function, warfare, or 
platform lines, rather than along lines of technologies or 
commodities. This has allowed the laboratories to interact 
with the fleet with superior knowledge of working systems, 
to accept more responsible functions in technical direction 
during the acquisition of major systems, and to act as the 
common factor in dealing with more than one SYSCOM when 
the technical job requires such joint attention. In short, 
this organization has been of significant value in coupling 
these technical organizations to the practical purposes of 
the Navy. In concert with the value of the organizational 
structure has been the existence of a central reporting 
point in NAVMAT that could set and implement general 
laboratory policy and, in principle, could control program 
balance in the laboratories from a Navy-wide point of view. 

During the years since this organizational pattern 
was set up, several problems have become apparent, some 
of which have been discussed above. The client commands 
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have shown some reluctance to make full use of the labora¬ 
tories' capabilities, or to trust them to do a quality job. 
The laboratory functions, although reviewed regularly in 
principle, are more diffuse and apparently overlapping than 
is considered desirable. The central laboratory management 
has been unable to do as effective a job of adjusting and 
balancing the program across all of the laboratories as was 
originally envisioned. The increasing stringency of the 
budget argues that the Navy may no longer be able to afford 
as broad a spectrum of technological activity at each of the 
laboratories as we have had during the past decade. The 
laboratories do not appear to be providing the kind of input 
to corporate planning that good industrial practice would 
expect, nor do they appear to be prepared to carry out the 
sort of systems engineering the Navy will need increasingly 
in the future. 

It was with some hesitation that the Panel resolved the 
question of whether or not some or all of the CNM labora¬ 
tories should be returned from the command and management 
of the CNM to the SYSCOMs. A significant change since 
1966, when CNM assumed command of the laboratories, is 
the reorganization of the SYSCOMs in a way that allows more 
unified treatment of technical and engineering problems within 
a single SYSCOM. That is, the number of projects that re¬ 
quire active collaboration of two or more SYSCOMs is much 
smaller particularly since the recent creation of NAVSEA. 
Similarly most of the NAVMAT designated projects have 
been assigned to one or another of the SYSCOMs and of those 
remaining with CNM, only PM-4 makes extensive use of the 
Navy laboratories. 

Benefits of reporting to the SYSCOMs might include 
greater willingness of the clients to use the laboratories for 
responsible functions through delegation, thus effecting 
tighter coupling of the laboratories to the acquisition process; 
ability to control unequivocally, through their control of funds, 
the work put into the laboratories, thus reducing the tendency 
to diffusion of mission; ability to coordinate more effectively 
the use of laboratory test assets with those of the test acti¬ 
vities under SYSCOM control; and the ability to make direct 
adjustments of laboratory manpower and funding by adjust¬ 
ments involving other SYSCOM field activities, should the 
need arise. 
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Disadvantages include the possibility that the bulk of 
the laboratory effort will be consumed by near-term prob¬ 
lems to the detriment of work that is necessary for the 
long-range interest of the Navy; greatly increased diffi¬ 
culty in producing a program that is balanced across the 
needs of the entire Navy rather than those of one SYSCOM, 
with concomitant difficulty in presenting the Navy's program 
to higher authority; difficulty in making a rational plan for 
the acquisition of facilities for the entire Navy RDT&E com¬ 
munity when the outlook is very dubious for the satisfaction 
of more than a small fraction of the facilities requirements 
of all claimants; and lack of a central 'ocal point to present 
a firm Navy position on the total in-house laboratory effort, 
particularly during a period when very difficult decisions 
will have to be made on how to reduce the in-house work 
force in a way that will leave a well balanced effort. 

In theory, all of the potential disadvantages attendant 
on return of the laboratories to the SYSCOMs would be avoided 
by their . etention under the command and management of the 
CNM, and suitable steps by that management could provide 
a large measure of the potential benefits listed for such ;rans- 
fer. In practice, however, the powers presently possessed 
by the DNL have not been used, or perhaps are unuseab’e, 
and the putative advantages of central management have not 
been realized. Thus, the proper decision on whether to trans¬ 
fer the laboratories depends on the determination of the DNL 
and the CND to use the authority they have to carry out the 
central management function. 

The Panel feels that retention of the central labora¬ 
tory management system will have greater potential benefit 
to the Navy only if NA VIVIA T is strengthened in accordance 
with recommendations R&D-l and R&D-2 and if the CNM 
fully exercises that . uthority. If this is not achieved, the 
Panel feels that the Navy will be better served by returning 
laboratory command and management to the Systems Commands. 

(5) Ship Combat Systems Integration 

This subsection deals with one particularly important as¬ 
pect of ship acquisition, namely combat systems design, integra¬ 
tion, checkout, and acquisition management as it impacts the 
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R&D community. The combat system deserves this special empa- 
sis because it is by far the most technically complex part of the 
ship acquisition process, and the one that has changed most during 
the last decade. Vice Admiral Eli T. Reich states part of the issue 
very appropriately (reference 7). 

It cannot be achieved by assigning responsibility to a 
contractor who lacks experience in the functions, tac¬ 
tics, strategies and implementation of Naval warfare, 
and we cannot accomplish it 'in-house' because of the 
way we are organized. 

Improvement ci the Navy's ability to handle the combat sys¬ 
tem (including weapon system) design, integration, test, and 
evaluation, therefore, is an appropriate focus of special attention. 
Reference 8 provides an excellent detailed exposition of the 
nature of this task and the Navy's present situation. 

In a positive sense, there are many appropriate actions 
underway: 

. Shore-based test sites associated with DD-963, 
LHA, and PF programs have been of such bene¬ 
fit as to become essential to these programs. 

. In many areas of the Navy and DOD, there is an 
increasing emphasis upon improving the caoa- 
bility to handle the software used in modern 
combat systems. 

It must be noted, however, that these test sites, while essential 
for each ship program, do not serve a present and growing long¬ 
term need for a Navy owned and operated activity that could be¬ 
come the focus of the in-house technical competence and experi¬ 
ence in combat systems integration. Such an activity, ideally, 
could become the place where practical operating experience with 
the present generation of digitally equipped ships feeds back to 
the technical commura^y for both immediate solutions of critical 
problems and long-term improvement in the specification and 
acquisition of new systems. 

The activity of such an operation would be complementary 
to the skills and interests of the present shipbuilding industry. 
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It is needed now to work on today's ship acquisition problems, 
and will be needed more each year as the inventory of ships with 
modern digitally equipped combat systems increases. 

(6) Conclusions 

The Panel generally agreed there exists a lack of adequate 
involvement of the laboratories in the requirements setting pro¬ 
cess, i.e., making available to requirements planning timely in¬ 
puts of available technology, systems, components, and related 
risks based on the state of development. This not only makes it 
difficult to match that which needs to be done with that which can 
be done, but it tends to isolate the supplier community from the 
user community and loses the opportunity to obtain early direction 
and commitment of the laboratory community in both its planning 
for and its implementation of the technology base. 

A discernable need was found for better coordination of tech¬ 
nology programs across laboratories and centers and industrial 
activities. The responsibility for this coordination currently lies 
in several places, within the 03 areas of the SYSCOMS and CNM 
and through various mechanisms set up within the laboratory 
community, e.g., program offices and laboratories exercising 
a lead role. From a variety of sources the Panel learned that 
a lack of coherence is felt to exist among these programs for 
various reasons including micromanagement, proliferation of 
tasks, and diffusion of goals and objectives. Some sort of new 
mechanism is needed to focus these efforts and couple them 
closer to the development programs addressing the Navy's most 
urgem needs. 

It was generally agreed by the Panel that although there 
are several instances of excellent basic resource coupling between 
NRL and the CNM laboratory community, there is considerable 
ro^m for improvement. It is felt that this improvement can pro- 
ba-xy be achieved by a review of NRL mission statements and a 
redsdication to and a better understanding of the CNM laboratory/ 
center roles and missions. There is already evidence this is 
occurring; however, encouragement is needed to achieve the 
desired results. 
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In general, within the NI F funding constraints and NAVMAT 
policies under which laboratory directors are constrained to 
function, there is too little authority over and flexibility of action 
within exploratory development tasks. Current program efforts 
are not so much limited by micromanagement as they are by lack 
of ixexibility that the technical director can use to plan and imple¬ 
ment exploratory development programs that should be respon¬ 
sive to long-range Navy needs. The Panel concluded that further 
agglomeration of funding in so-called "blocks" would be useful 
particularly if these blocks were made to coincide with clearly 
defined, nonoverlapping mission statements. 

Perhaps one of the most serious shortcomings perceived b> 
the R&D Panel was the general lack of coupling that was found to 
exist among SYSCOMS, NAVMAT, project and program managers, 
and the laboratory community. Obviously, this is not a problem 
that can be easily resolved, but it is one which the panel feels can 
be substantially ameliorated. A most significant improvement 
couiJ occur if the laboratory community were guided by long range 
planning within NAVMAT. Again, this accomplishes many impor¬ 
tant things including matching capabilities to needs, commitment of 
thm producer's best effort to meet the users' long-range needs, and 
a much-needed coherence among programs. 

Although there were many evidences of a systems approach 
within the labor atory communitv, it is generally felt that the sys¬ 
tems engineering capability and efforts within the laboratory com¬ 
munity are inadequate. In addition to the establishment of largely 
unique and independent missions among the laboratories and certers, 
the systems engineering and integration functions within the engin¬ 
eering development process would be improved by: 

. Closer coupling with the headquarters' organiza¬ 
tion concerned with R&D management and planning 

. Greater mutual involvement in the planning pro¬ 
cess by the user and the supplier. 

A new mechanism is needed to assure the appropriate level and 
quality of effort in this vital systems engineering function. 

The need is greater in the area of ship combat systems 
integration where the Navy's in-house capabilities are fragmented. 
Digital data handling is central to most of these systems with 
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inherent interface problems between sensor subsysteins( fire- 
control subsystems, and general command and control systems 
and displays. Often the hardware/software integration tasks 
needed to conform with the combat doctrine essential for a ship 
are ot such complexity that special land-based test and simulation 
installations are needed (as in DD-963, PF, Trident, Aegis). To 
plan, develop, am! manage these major integration efforts,' a 
cadre of highly capaole and experienced systems engineers will 
have to be formed. 

Regarding the effectiveness and efficiency of laboratories 
in performing their tasks within current mission statements, an 
important factor that degrades the quality of the results has been 
'-n apparently inherent instability within their programming ttruc- 
ture. This instability is affected by all of the factors that have 
been presented heretofore under the NIF funding system. Only 
minimal flexibility exists to compensate for performance diffi¬ 
culties that always arise in research and development programs 
requiring enlightened tradeoff decisions. All too frequently, pro¬ 
gram fluctuations can occur sometimes late in the fiscal year. 
Even though laboratories have authority to reprogram up to 
25 percent of the funds, reprogramming actions necessitated by 
inadequate allowance for contingencies elsewhere in the develop¬ 
ment establishment can cause a sudden curtailment of program 
support, necessitating frequent realignment of programs accom¬ 
panied by increases in program risk. This situation is worsened 
by the current reduction in support, which in some programs can 
create a level of instability that makes program success highly 
improbable. In addition, competition among laboratories is in¬ 
creased as necessitated by short-term survival, reducing the 
general esprit of the community to relatively ineffective levels. 

The Panel concluded the following are proper primary func¬ 
tions of laboratories and related activities: 

Naval Research Laboratory 

(1) Basic research 
(2) Selected areas of technology 
(3) Technical consultation 
(4) Development of special systems 
(5) Corporate memory 

III-32 



R&D 

NAVMAT laboratories 

(1) Technology base 
(2) Systems engineering 
(3) Development and demonstration of feasibility 
(4) Technical consultation 
(5) Support for other activities 
(6) DT&E feedback and analysis 

3. Other activities 

(1) 

(2) 

(3) 

Test and evaluation 
Fleet service engineering 
Specific development and design. 

Within this framework, the technical areas in which the labora¬ 
tories function need to be clarified and the missions need to be 
restated so that there is no confusion about what the laboratory 
specialties are to be at the end of a planned period of adjustment, 
n keeping with this clarifying realignment, each laboratory will 

have to engage in a narrower spectrum of technological support 
activities, depending more on its sister laboratories or industry 
for technological backup, when that is needed. 

,, Research and development in torpedos is underway at five 
xaboratorieis Naval Surface Weapons Center, White Oak (NSWC/WO)- 
'laval Undersea Systems Center, Newport (NUSC/Newport)- 

f*Pp 1/í> ScarCl; Laborator^ Pennsylvania State Universiiy 
(ARL/Fenn state); Naval Undersea Center, San Diego (NUC/San 
Diego); and Naval Ship Reserach and Development Center 
Carderock (NSRDC/Carderock). Most of these organizations 
spend $5 million or more per year with emphasis on a different 
aspect of the system. Direction is generated from the Systems 

As™™esuU “the iehreSPrtÍVe laboratory »-«pending as requested. 
Asa result, the laboratories are not partners in the total pro- 
cess and therefore do not channel their technical expertise into 
so ving the total problem but remain somewhat fractionated. 

y11® surface-based fire control systems located at four 

ÍNA0nr/°w eSi~SaVaÍ euÍr Devel°Pment Center. Warminster, 
( ADC/War); Naval Ship Weapons Center (NSWC); Naval Weapons 
i ®ntCr at ¡\hlna Lake (NWC>; and Applied Physics Laboratory, 
Johns Hopkins University (APL/JH)-have some overlap with the 
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three aircraft-based fire control system laboratories — NADC, 
NWC, and NSWC. In each case the current laboratory mission 
statements permit this redundancy, and the sponsors seek out 
those organizations considered to be most responsive to the 
headquarters' managers needs. The result is a proliferation of 
responsibilities among several laboratories that in turn, are 
not operating as a cohesive entity except as determined by head¬ 
quarters. 

There is an appreciable degree of redundancy among NADC; 
NUC/San Diego; NRL; and Naval Undersea Systems Center, 
New London (NUSC) in the area of acoustic sensors. NADC deals 
with the aircraft platform and NUC, NRL, and NUSC with the 
surface platform. However, much of the technology is similar 
or even identical, because the aircraft searches with an ocean- 
borne device (buoy or towed or dipped sonar). Efforts should be 
made to focus the acoustic sensor programs with visible strength 
and utilize technical expertise where it exists in supporting roles. 

The Navy is to be commended for the recent laboratory con¬ 
solidations that have been carried out, but detailed study of possible 
further consolidations, reassignment, or closures needs to be 
made. These studies should be carried out and implemented by 
Navy personnel rather than by outside study groups. As an example, 
the Panel sees merit in considering the assignment of the Naval 
Coastal Systems Laboratory (NCSL) as a dedicated activity in 
support of the operational test and evaluation force. Laboratory 
facilities such as the Ocean Simulation Facility, computers, and 
tracking ranges are important assets in carrying out the test and 
evaluation (l&E) function. Furthermore, with some appropriate 
reductions, the staff appears well oriented and qualified to per¬ 
form many of the needed functions. These factors coupled with 
waterfront facilities a, d location, including proximity to the cli¬ 
matic cest chamber at Eglin Air Force Base, all add to the attrac¬ 
tiveness of such a proposal. Finally, it would appear to be a 
politically acceptable move. 

While it is necessary to improve the quality of corporate 
planning of work carried out in the laboratories, thus ensuring 
an adequate response to a perceived threat, it is essential that 
measures be taken to ensure the existence of technology "push" 
as a counter balance to requirements "pull. " For this reason. 
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it is felt that the Naval Research Laboratory should continue to 
report to CNR and fuiiction as the Navy's corporate research 
laboratory. In keeping with this function, its involvement with 
mature development tasks should be carefully restricted to areas 
in which it is uniquely competent among the Navy's laboratories. 
Although NRL has been known for many year' as the corporate 
research laboratory, it has not been adequately carrying out that 
function as it is understood in industry. In particular, it is 
incumbent on a corporate research laboratory to undertake as 
part of its basic program work that is expected to be of assistance 
to the development laboratories in the corporate system. That 
is the price it pays for the freedom to generate its own technology 
push. Thus NRL should make greater efforts to know and under¬ 
stand the research needs of the other Navy laboratories and within 
available resources attempt to broaden the spectrum of its basic 
work into areas needed by the other laboratories. Effective trans¬ 
fer of scientific expertise and knowledge acquired by NRL will 
depend on the development of mutually cooperative interactions 
with the other laboratories. 

(7) Recommendations 

Recommendation R&D-7: The eight NAVMAT laboratories 
should continue to operate under the DCNM(D) only if 
NAVMAT is strengthened in accordance with recommenda¬ 
tions R&D-l and R&D-2. If the strengthening implied in 
these changes is not achieved, these laboratories should 
be transferred to Systems Commands. NRL should be 
retained under the command and management of CNR and 
the engineering, TA-E, and service organizations under 
the SYSCOMs. 

Recommendation R&D-8: A central point of guidance 
should be established under DCNM(D) for coordinating the 
systems engineering efforts at the Navy laboratories and 
for expanding the systems engineering discipline within 
the Navy laboratory community. The objective of this new 
function shall be to broaden the Navy's capabilities for 
developing the alternatives and tradeoffs in platform and 
combat systems that are a prerequisite for the design-to- 
cost type of acquisition mode. 

Ill-35 



R&D 

Recommendation R<vD-9: A determination of which areas 
of future technology should be prosecuted by NRL in pre¬ 
paration for further exploitation by the CNIVi laboratories 
should be included in ASN(R&D) planning of the technology 
base. 

Recommendation R&Ü-10: The definition and elimination 
of undesirably duplicative efforts at two or more labora 
tories, as traced in the 1974 Hollingsworth report should 
be completed. Extraneous (non-mission-essential) pro¬ 
duct lines should be transferred to other CNM labora¬ 
tories or NRL with the objective of further laboratory 
consolidation. 

Recommendation R&D-ll: Building on the skills available 
from RDT&E activities and Navy Programming Centers, 
a capability should be established to provide for systems 
integration of ship weapon system/command ard control 
interfaces for the conceptual pnases of a program and the 
late evolutionary phases. 

Recommendation R&D-12: The most appropriate location 
and organizational arrangement for activities that provide 
the core of technical support for combat system design, 
integration, and test should be determined. This should 
provide for adequate feedback from test and evaluation and 
fleet operational experience to design and development 
activities. 

Recommendation R&-D-13: The development of practical 
means to negotiate the program of technology base work in 
the NAVMAT laboratories in major blocks so as to promote 
the clear assignment of product area responsibilities and 
expand the funding flexibility available to laboratory manage¬ 
ment should be accelerated. 

Recommendation R&D-14: A discipline should be estab¬ 
lished that will ensure serious attention by laboratory 
management to providing technical input to the Navy's 
corporate technical planning process in their areas of 
product responsibility, matched by serious consideration 
of those inputs at the corporate level (CNM). 
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5, FUNDING 

/ 

(1) Statement of the Issue 

Wnat steps should be taken to correct deficiencies in 
RDT&EN funding policy, procedures, and practices to improve 
effectiveness of the R&D/acquisition process? 

(2) Background 

Hie Department of the Navy is unique within the Depart¬ 
ment of Defense in that the ASN(R&D) can exercise powerful 
control through hus managership of the RDT&EN appropriation. 
Responsibilities for the other appropriations reside in OPNAV, 
specifically in OP-090. The CNO designates OP-098, the 
Director, RDT&E, to serve as his RDT&EN appropriation spon¬ 
sor within CPNAV. 

As already noted the Assistant Secretary (R&D) has a small 
staff of professional assistants to remain abreast of items of most 
critical interest to him, including program budget and financial 
matters. However, his ability to be personally involved is very 
limited, so he uses two principal sources of assistance, OP-098 
and the Comptroller of ONR. OP-098 is charged to support 
ASN(R&D) in all related matters, which include maintaining a 
staff capability to prepare the program budget, keeping detailed 
fiscal records of all RDT&E programs, and preparing necessary 
financial displays for ASN(R&D), The Comptroller of ONR serves 
also as Special Assistant (Financial Management) to the ASN(R&D) 
and uses the ONR financial organization to provide the Assistant 
Secretary with all necessary financial management assistance 
for RDT&EN. 

(3) Discussion 

Although the line of financial management authority appears 
to be clearly defined for RDT&EN, the system continues to be 
plagued by several serious problems of turbulence arising from 
both external and internal sources. With the Program Objective 
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Memorandum (POM) exercise in January, a series of events is 
initiated to establish the planning base for the next 3 years. 
However, OPNAV is so heavily involved in manipulating the 
details of ongoing acquisition programs that gxudance for the 
POM tends to be late, fails to focus on the general objectives 
of the program, and commonly deals with fiscal solutions to 
incompletely stated problems. 

During this POM period, the CNM staff is generally 
not a part of the deliberations because of haste and a general 
desire to < -al directly with sources of detailed information at 
low levels in the Systems Commands. This practice results in 
little attention to coordination among the Systems Commands and 
represents another example of the lack of balance between OPNAV 
and NAVMAT in achieving a satisfactory R&D/acquisition pro¬ 
gram. 

Lack of discipline in budget formulation is encouraged by 
the large number of participants and the number of documentary 
actions required. Appendix R&D-J is an example and shows all 
the steps required to prosecute only the PM-4 portion of the 
POM-76 program, along with a number of actions that do not 
contribute to a productive program and must therefore hinder 
the process. 

Financial management is inevitably intertwined with pro¬ 
gram planning. Errors in the initial planning engendered by 
haste and incomplete knowledge will be perpetuated throughout 
the POM process and the follow-up budget and apportionment 
actions. The activities of DDR&E in adjusting program planning 
through the use of threats of funding deferrals, coupled with the 
lateness of congressional actions, help create an atmosphere 
of uncertainty and indecision that percolates down to the lowest 
program levels. The resultant confusion and instability wastes 
both money and the energy of key management personnel. 

Adjustments in the program in response to fluctuations 
in either funding or management guidance must be reviewed at 
each level above the Systems F • -imnd out of context with the 
rest of the total plan as et iablishe Ln the POM, the budget, 
or the apportionment furti'C'-, the Request for Authority to 
Negotiate (RAN) and the accompanying Determination and 
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Findings (D&F) are a potential source of abrupt modulation in 
program and budget plant. Current procedures require that all 
proposed RDT&E procurements under exception 11, Title 10, 
U.S.C. 2304, that exceed a cumulative total of $100, 000 as 
identified in ASPR 3-302 over the history of the project must be 
submitted for approval to ASN(I&L) in the format of a RAN/DF. 
The process requires a Systems Command to submit the document 
to MAT-02, who in turn obtains an endorsement from DCNM(D) 
before transmitting it to ASN(I&L) via ASN(R&D). At each stage 
of this chain, staffs have an opportunity to ask questions, require 
amplifying statements, and indeed exert technical modulation of 
the program. The $100, 000 threshold has remained in spite of 
the severe cost escalation in recent years. 

The ability of responsible management to make adjustments 
in the RDT&E program without undue delay because of successive 
reviews and approvals is central to the RDT&E process. At best, 
RDT&E planning has many unknowns because the investigators 
are in new territory, even at the engineering end of the process. 
In recognition of this, management procedures should include 
sufficient flexibility so those responsible can take appropriate 
action quickly. The present system within the DOD places a 
premium on adhering to a plan generated 3 years earlier and 
justified as being accurate to the last detail, when the program 
manager knows from experience that, as the program is pursued, 
unanticipated problems will arise and new technological solutions 
will have to be invoked. 

Without approval of the concerned committees, at present 
Congress restricts to $2 million any increase of an approved 
project and prohibits any increase in an item of special con¬ 
gressional interest. This constraint requires management to 
fine-tune a multi-billion-dollar plan starting 3 years in advance 
of appearing betöre Congress. In order that the project manager 
have maximum flexibility, and because of the imbalance between 
OPNAV and NAVMAT, neither the Chief of Naval Material nor 
the Systems Commander has any residual flexibility. A project 
manager with a multi-million-dollar project has far more useable 
flexibility than has the CNM. 

The result of this situation is that management cannot ful¬ 
fill its assigned responsibility. Each senior management level 
is restricted by the $2 million limit and therefore cannot use 
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its resources in the most cost-effective manner. The alter¬ 
native to following the original plan is to process a series of 
reprogramming requests through channels and thereby consume 
an inordinate amount of time. Good management is therefore 
not encouraged, with resulting frustrations and complaints by 
OSD and Congress. J 

Another problem area is the existence of a major barrier 
at the transition of projects from one funding category to another. 
Such problems are due to many factors, including those of organi¬ 
zational prerogatives and management attitudes. For each case 

management must initiate particular techniques to 
attack the basic problems inhibiting that case. A dominant class 
°f ^Cfh Pr°blema if the transition from exploratory development 
(0.2; to advanced development (6. 3). 

fi o * ™V*nStrUCtÍOn 5430-67 assigned responsibility for 
6. 2 to the CND in order to build a fence around exploratory 
development, thereby preserving a strong technological capacity 
in the Navy. Implementation management of 6. 3 was assigned 
o e CNM while responsibility for planning of the total RDT&E 

appropriation was assigned to CNO. With the CND and DCNM(D) 
positions filled by the same individual, the transition between 

. - and 6.3 should not be inhibited by any organizational barrier 
However, this is not the case, for OPNAV has retained the im- ’ 
plementation management phase of 6.3 to itself and created this 
barrier. In addition, the definition of 6.3 has been distorted 
to where it is almost equivalent to 6. 4 rather than being the 
category where the options are identified and explored for effec - 
tive decisionmaking. 

current system does not permit a careful exploration 
of the options so that reasonable tradeoffs can be examined. 
~®?f10ns arf ^ade t00 soon concerning a proper solution for a 
probiem, and the various advocates take early, firm stands 
í»,Plring decisions in concrete prematurely. Furthermore 

NAV s desire to direct the development phase of the acquisi¬ 
tion process inhibits their proper attention to the establishment 
of requirements and generates problems with management and 
utilization of resources. 
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(4) Recommendations 

Recommendation R&D-15: A hierarchy of reprogramming 
authority for RLT&EN funds, such as $25 million for OSD, 
$10 million for CNM, and $5 million for Systems Com¬ 
manders, should be established. 

Recommendation R&D-16: A discipline of authority and 
responsibility for the program/budget planning processes 
consistent with the required balance between OPNAV 
(requirements) and NAVMAT (acquisition) should be estab¬ 
lished. 

Recommendation R&D-17: A mechanism should be initiated 
for establishing firm guidelines to reduce the high degree 
of RDT&E funding instability that currently exists. 

Recommendation R&D-18: CNO should assign management 
responsibility for 6. 3 to the CNM in the same manner as 
CND/DCNM(D) currently controls 6.2 programs in order 
to better integrate the exploratory and advanced develop¬ 
ment efforts. 

Recommendation R&D-19: Budget execution procedures 
should be changed as proposed in CNM memos to ASN(R&D) 
dated 21 March 1966 and 14 April 1966, In the interim, 
the authority delegated to the CNM oy ASN(R&D) memo 
dated 10 May 1966 concerning allocation of RDT&E funds 
to the Naval Material Command to direct below-threshold 
changes for DOD categories 6. 2 through 6. 6 should be 
implemented. (These memos are contained in Appendix 
R&D-K.) 

Recommendation R&D-20: The threshold requirement for 
RDT&E RAN/D&Fs under exception 11 (Title 10, 
U.S.C. 2304) should be increased from $100,000 as 
called for in ASPR 3-302 to $1 million. 

Recommendation R&D-21: The ASN(R&D) staff should be 
involved early in the planning of an R&D project when a 
RAN/D&F will be required, thus avoiding unexpected delay. 
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6. RDT&E MANAGEMENT PRACTICES 

(1) Role of Industry 

1. Statement of the Issue 

Should the Navy change its design philosophy, 
specification procedures, and acquisition practices to in¬ 
crease the use of commercially available equipment and 
to take advantage cf techniques, components, or repair 
principles that have proven effective and profitable in 
industry? 

2. Background 

In examining the factors contributing to cost growth 
in military procurements, previous studies have identified 
the inappropriate us** of standards or specifications as a 
fruitful area. As early as 1935 this was recognized by the 
Secretary of the Navy. * More recently the topic has been 
given new emphasis in conjunction with attempts to apply 
the design-to-cost principles advocated by the Blue Ribbon 
Panel. 

The most significant facets of the issue are exposed 
by the following questions: 

. Does the Navy's method of applying military 
specifications and standards to specific pro¬ 
grams through the entire acquisition process 
permit a realistic application of design-to-cost 
practices by the supplier and customer? 

Navy Department General Order No. 2, May 13, 1935. 
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. Do the Navy's current procedures as practically 
applied to the creation, change, review, and 
approval of military specifications and stan¬ 
dards produce the appropriate response to cost- 
effective changes taking place in manufacturing 
technology of components and equipments ? 

The Navy's design philosophy and acquisition practices 
as currently exercised do not exploit fully the cost savings 
inherent in using commercially available equipment as the 
preferred choice, and selective ruggedization rather than 
complete militarization where possible. It is particularly 
important to recognize powerful biases against this approach 
built into the present procurement system. The boilerplate 
approach to listing all possible applicable military specifi¬ 
cations and standards in procurement documents is one 
example. 

The design of new equipment should take advantage of 
techniques, components, or repair principles that have 
proven cost-effective in commercial products. Worthwhile 
innovations are inherent in recent developments in solid- 
state microelectronics (chips, cards, and microprocessors) 
as detailed in the Electronics-X report. * Here such issues 
as the future use of standard electronics modules, the 
Navy's position on software languages, and the decentraliza¬ 
tion of future shipboard computer systems are involved. 

It has been observed both in shipbuilding and in micro¬ 
electronics that industry, the Navy's ultimate producer of 
hardware, is showing decreasing enthusiasm in conforming 
to rules for design and inspection that do not reflect recent 
changes in technology and in maintenance philosophies such 
as the A RING** approach, particularly in those fields where 

Electronics-X report, AD-783007, prepared for the Advanced 
Research Projects Agency (ARPA), January 1974. 

Aeronautical Radio Inc., which provides communication 
specifications and hardware and operates and maintains a 
worldwide network for the air transport industry. 
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military equioment is already a small part of their business 
base. This situation is not likely to improve. The fraction 
of the Gross National Product going into military equipment 
is on a long-term decline, and the industrial uses of techno¬ 
logically advanced hardware exhibit a long-t-rm growth 
trend. In the long run, either the acquisition of military 
equipment will have to accommodate to these constraints, 
or sufficiently high prices will have to be accepted to keep 
the military specification suppliers as specialty houses. 

Under the present system, waivers are often granted 
after ¿sngthy and costly representstion. Despite the exis¬ 
tence of a value engineering program, there are presently 

incentives built into Requests for Proposals 
(RFPs) or contracts to elicit industry's ideas as to how the 
best use can be made of commercial practices without jeo¬ 
pardizing needed military reliability and maintainability. 

RFPs should insist that tradeoffs be presented showing 
advantages or disadvantages and possible cost savings accru- 
mg due to use of best commercial practices versus military 
specifications (MILSPECs). These tradeoffs should be in¬ 
cluded as an item in the source selection criteria and con¬ 
tinued refinement should be incorporated in the contract. 
Emphasis should be changed from "why" to "why not" use 
best commercial practices. 

Obviously, any change from current rigorous appli¬ 
cations of military specifications and standards would have 
an effect on the Navy integrated logistic support (ILS) prac- 

anrr P''Tdure‘" Great care »a taken in examinin 
these effects to avoid overstatement of the benefits or costs. 
Not only is the determination difficult to make, but it in- 
volyes well established organizations, their historical way 
of doing things, and their anticipated workload. 

The use of warranty contracts with industry has been 
suggested and should be considered for future acquisitions. 
^ mal efforts in this area seem to be underway, but it would 
be well to pursue these on a broader front with increase-1 
emphasis on a plan and with a schedule for attainment of the 
end objective and a system for tracking the costs. 
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3* Study Approach 

To investigate the role of industry in the acquisition 
process, the R&D Panel first examined the Electronics-X 
study recommendations and the Army Materiel Acquisition 
Review Committee (AMARO contractual innovations for 
consideration by NMARC and possible adoption by the Navy. 
The Panel then identified areas where new technology trends 
might warrant setting up new rules and solicited inputs from 
the ILS community on new ways of involving industry in re¬ 
pair and maintenance. They also examined the recommenda¬ 
tions of the Cost Study of Unreasonable Contract Requirements 
for possible adoption by the Navy. The Panel then generated 
recommendations appropriate to the NMARC study. 

4. Conclusions 

The R&D Panel has reached the following conclusions: 

. The costs for new equipment of all types are 
being inflated by an acquisition system that 
does not, in practice, select only those mili¬ 
tary specifications and standards that are essen¬ 
tial to the acquisition of a product that performs 
the basic requirements at a minimum total cost. 

. The Navy (and all of DOD) has a large and ela¬ 
borate system for the creation, change, review, 
and aporo\al of military specifications and stan- 
dardf. 'Liis system has grown steadily in size, 
<_nd its product—military specifications and 
standards—as used in the acquisition of equip¬ 
ment has grown to some 40, 000 items. 'Píese 
items are cross-referenced, and interrelated, 
often in conflicting ways, such that perhaps no 
one individual or even a group of individuals can 
comprehend their full impact on relatively simple 
equipments. These documents also contain very 
substantial amounts of "how to" detail, which 
dies not belong in a contract. It is not likely 
that the system, le^ on its own, will correct the 
problems created by these characteristics of 
present military specifications and standards. 
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Particular attention should be paid to changes 
required in military specifications and their 
application in relation to the use of large-scale 
integrated circuits and other similar- advanced- 
technology solid-state devices. 

Warranties should be pushed when economical, 
where the equipment is suitable, and when an 
appropriate supplier base is available. 

Greater use should be made of ruggedized 
(versus militarized by MILSPECs) commercial 
equipment. 

Current contractual modes for small equipment 
development do not appear to offer enough flexi¬ 
bility to enhance the use of best commercial 
practice in product design. 

5. Examples of Cost Bias Introducted by 
Military Specifications 

Most military specifications are written to provide 
general requirements meeting a wide variety of needs. As 
a consequence, they always require some interpretation for 
the specific area in which they are to be uned. It is usually 
this latter characteristic t >at has the greatest effect 01. costs. 
In many cases insufficient thought is given to the specifica¬ 
tion before it is made part of a larger systems specification 
and applied across the board wi;hout noting exceptions to 
those portions that are not aplicable to the specific system 
under consideration. Misapplication is one of the major 
shortcomings of military specifications. When military 
specifications are substituted for good design and systems 
engineering, the cost to the Government increases. 

The specifications indicated below are representative 
of typical specification problems that have been encountered 
on recent shipbuilding programs. 

III-46 



R&D 

(1) .VIIL-STD-901C, Shock Test High-Impact (HI) 
Shipboard Machinery, Equipment and Systems 
Requirements for 

In general this specification does not relate 
appropriately to modern techniques for structural 
design and analysis. The methods currently used in 
the aircraft industry for specifications of structural 
l^ads and design criteria should be adapted to the 
shipboard equipment problems. The modern specifi¬ 
cation and design of high-rise structures or nuclear 
power plants in seismically active zones is an example 
of a similar transfer of technique. 

(2) MIL-STD-740B, Airborne and Structureborne 
Noise Measurements and Acceptance Criteria 
of Shipboard Equipments 

For most machinery, the testing defined by this 
specification will not verify whether the noise require¬ 
ments will be met in the ship installation. Noise mea¬ 
surements can only be made effectively in the final in¬ 
stalled environment. A component or subsystem con¬ 
tractor may be required to perform this test to satisfy 
the design specification only to find later that, once 
installed in the ship, the equipment does not meet the 
requirements. This type of problem is generally the 
result of a misapplication of the specification. 

(3) MILSPEC MIL-E-16400F, Electronic Equip¬ 
ment. Naval Ship and Shore: General Speci- 
fication 

This specification is basically for electronic 
equipment. However, many times it is imposed in a 
contract in to to including the mechanical equipment, 
in which case Defense Contract Administration Ser¬ 
vices (DCAS) people require compliance with every 
detail. This is costly and either unnecessary or not 
applicable in the case of mechanical equipment. 
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08» Definitions of Basic Require- 
ments for Enclosures for Electric anH fwT 
tronic Equipment ~ 

The section of this specification on drip-proof 
enclosures is ambiguous. In essence, it requires 
there be no water found within the cabinet after the 
test. However, in some cases, water may accumu¬ 
late in areas that are not relevant to performance. 
Nonetheless, corrective action and retest are required 
by the specification. Since electronic equipments on 
warships are located in controlled inside spaces, it 
would follow that use of commercial practices in lieu 
of MILSPEC design would reduce cost without jeop¬ 
ardizing performance. 

^ MH-I-STD-454C, Standard General Requirements 
for Electronic Equipment (Requirement 12, 
Paragraph 12, Screw Lengths) ' 

This section sets a minimum for the exposed 
portion of a screw above its nut of 1-1/2 threads. 
Tolerance buildup within bolted sections can cause 
this minimum not to be met, requiring that several 
screw sizes be kept on hand during assembly. A mini¬ 
mum or maximum exposed thread length should be 
determined by the specific application. Additionally, 
Military Standard (MIL-STD) bolts and nuts are called 
out in MILSPECS that are in most cases identical to 
commercial grade and much more expensive due to 
the requirement for vendor qualification and screening. 

.-.The.draft specification* MIL-E-28900 (Navy), General 
Spécification for Naval Multiplatform Electronic Equipment, 
illustrates the tendency of military specifications to drive 
the design toward the high end of the cost spectrum. This 
bias is introduced most commonly by use of the phrase. 
Unless otherwise specified in the individual equipment 

specificâtion this equipment shall ...," followed by a speci¬ 
fication requirement that safely covers the severest class of 
service. Thus the specifications are written lo encourage 
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overspecificauon unless the PM specifically arranges for 
a detailed, paragraph-by-paragraph, review and revision 
of the military specification's applicability to his program. 

Industrial firms, whil competing for a program, are 
very reluctant to conduct this ca • ful determination of mini¬ 
mum requirements and to request the appropriate waivers. 
They do not have enough time and they fear their proposa 
will be deemed unresponsive or given a low score by t e 
customer's specialists in charge of the area in question, 
unless tradeoffs are required by the RFP and/or included 
in the source selection criteria. 

The industry review process for military spocifica- 
lions, in draft form, should be intensified to provide a more 
realistic cost-sensitive feedback to the Government agency 
responsible for the specification. 

Reviews are ordinarily conducted by spec uaty groups, 
both in Government and in industry, who work almost ex¬ 
clusively with military specifications rather than hardware 
design or manufacturing in the broadest sense. Tneir orienta¬ 
tion toward cost-sensitive aspects of the specification is not 
always as good as it might be, especially because they are 
conditioned by repeated exposure to the MILSPEC way of 
doing business. Also, the time allowed for the review is 
often too short. In the case of MIL-E-28900 (Navy cited 
here, the net time allowed for the individual actually per¬ 
forming the review was 10 calendar days. Even a specialist 
in the specification sidt of the business can make only a cur¬ 
sory contribution in sucn a short time. 

It has been held that the Department of Defense agencies 
responsible for specification are not receptive to changes 
proposed by industry that may increase the risks in meeting 
a requirement. Although this is quite understandable, the 
creation of the lowest cost design for a given requirement 
calls for assumption of some risk provided that rewards or 
penalties to both Navy and vendor are well understood. 

MILSPECs, and MIL-E-28900 is no exception, have far 
too many paragraphs devoted to material that either belongs 
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in a design guideline handbook or is better left completely 
out. These guideline paragraphs eventually become >art c? 
the contract. As such, they must be interpreted by die con¬ 
tractor's design and production engineering activities and 
the Government's source inspectors. At each step of this 
process, a subjective judgment must be made concerning 
what is acceptable. The safe, and usual, course is to avoid 
the new and potentially controversial design or manufacturing 
process. Thus we have a system that tends to continue costly 
features or processes in situations where they are really not 
necessary. 

Appendix R&D-H, entitled "Cost Savings Through 
Commercial Practices," summarizes portions of the 
Electronics-X report that the Panel wishes to highlight. 

6. Recommendations 

Recommendation R&D-22: RFPs and ensuing con¬ 
tracts should require cost-reducing tradeoffs where 
feasible between the use of best commercial practice 
and MILSPEC requirements, and such tradeoffs should 
be considered in the source selection criteria. 

Recommendation R&D-23: Mechanical, electrical, 
and environmental interface standards for each unit 
should be included (or prime contractors should be 
required to include them) as a part of military elec¬ 
tronic equipment specifications. This will facilitate 
future design and price competition and provide for 
replacement of old designs by new-generation equip¬ 
ment through interchangeability of similar equipment 
intended for similar applications. 

Recommendation R&D-24: A policy should be promul¬ 
gated requiring that the Navy take steps toward assuring 
that new electronic equipments that are likely to re¬ 
place older equipments in aircraft, ground vehicles, 
and other platforms will be made with form, fit, and 
function interchangtplr’e with the older equipments 
without costly modification unless the life-cycle cost 
benefits of a different new equipment clearly outweigh 
the cost of such modifications. 

Ill-50 



R&D 

Recommendation R&D-r,5: Tradeoffs should be made 
between providing a more benign standar d environment 
of humidity and temperature control and shock and 
vibration isolation to facilitate use of cheaper and 
more readily available devices compared with full 
compliance with current MILSPECs. Strict military 
environmental requirements imposed cn equipment 
and systems cause great increases in cost. 

Recommendation R&D-26: Multiple developments of 
equipments conforming to interface specifications 
should be obtained. Where the potential market for 
the equipment is large enough, indus try-financed 
development should be encouraged; otherwise, multi¬ 
ple developments should be procured under Government 
contracts, giving due regard to unique Navy logistic 
problems. 

Recommendation R&D-27: A specification review task 
force should be established to design a technique for 
effective specification scrubbing and tailoring to spéci¬ 
fie procurements. The task forer should be princi¬ 
pally drawn from outside the specifications organiza¬ 
tions. The end product of the task force would be a 
simple, unambiguous procedure for scheduling, staffing, 
and executing contract specification tailoring and re¬ 
moving superfluous and other unwarranted features 
found to increase costs. 

The R&D Panel sees merit in an extension of the use 
of commercial warranties on military equipments where 
feasible and economical. This would be a next logical step 
beyond the current trial use of reliability warranties. * To 
this end, the Panel makes the following additional recom¬ 
mendation: 

Joint Memo, DDR&E Currie and ASDÜ&I,) Mendolia, dated 
14 August 1974; subject: Trial Use of Reliability Improvement 
Warranties in the Acquisition Process of Electronic Systems/ 
Equipmt nts — action memo. 
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Recommendation R&D-28: Initially, long-term con¬ 
tractor maintenance warranties should be applied 
where economically practical, to equipment in which 
failed units can logically be replaced in the field and 
conveniently returned to the contractor's plant or base 
for repair without compounding logistic problems or 
to which the contractor can have ready access for field 
repair, such as: airborne communication, navigation, 
and identification equipment; modular radars and 
vehicle communication sets; complex manpack equip¬ 
ment such as LORAN C/D; forward-looking infrared 
(FLIR) systems; and domestic communication, data 
processing, and radar installations. 

(2) Long-Range R&D Planning 

1. Statement of the Issue 

The necessity for planning for the Navy in both the 
near and long range as expressed in the CNO Planning -nd 
Programming Guidance (CPPG) and the CNO Program 
Analysis Memoranda (CPAM) process is strongly reaffirmed. 
The question is the balance between requirements pull and 
technology push. Statements such as the one in OPNAV 
Instruction 5000.42, paragraph 6.d., that "the R&D plan 
consists of science and technology objectives and approved 
operational requirements" do not reveal the desired balance, 
nor do they specify how the information on both technical 
threat and technological leadership opportunity is considered 
in the requirements process. There is also evidence that 
the planning is disproportionately spread between OPNAV 
and NA VMAT and, for some missions, is not integrated 
into a comprehensive long-range plan. Balance is needed 
such that OPNAV sets objectives for both requirements and 
costs and that NAVMAT plans the technical and financial 
means needed to fill those requirements. 

2» Analysis and Discussion 

The R&D Panel has observei that, while the Navy's 
planning process is detailed in a number of instructions and 
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planning guidance memoranda, it is not being adequately 
implemented and there is a lack of technical strength in the 
groups dedicated to long-range planning both in OPNA V and 
in NAVMAT. 

The Panel welcomes the recent establishment of the 
so-called extended planning guidance (EPG) process that is 
to provide guidance for refining CNO long-range planning 
with regard to projections of future research and develop¬ 
ment and affordability of desired acquisitions. Its objective 
is that several Navy organizations (fleet users, systems 
analysts, and technology and acquisition experts) must be 
involved in this type of planning function, but there is con¬ 
cern that these inputs are not now synthesized in a sufficiently 
balanced and cohesive manner. This is apparent in such cru¬ 
cial technology areas as digital data systems and cruise mis¬ 
sile defense. 

The Navy cannot improve the acquisition process of 
weapons or data systems with the development time of 8 to 
10 years unless its tools and experts in long-range techno¬ 
logy, threat analysis, and budget forecast are greatly im¬ 
proved. This will include taking stock of its current assets, 
extrapolating into the future a variety of ultimate acquisi¬ 
tion strategies, and examining both the financial positions 
and the military capabilities. For example, in introducing 
new acquisition concepts such as the high-low mix for com¬ 
batant ships, the Navy must be able to demonstrate full 
awareness of the consequences projected through the useful 
life (10 to 30 years) of a major asset, both material and 
personnel. 

Long-range planning can be logically divided into two 
generic ally different types, and it is appropriate to affiliate 
one type with the OPNAV and the other type with the NAVMAT 
organization. Thus, two separate long-range planning groups 
are visualized, organizationally separate but working together 
in a balanced, complementary fashion. And indeed, the give- 
and-take that should occur between the two long-range plan¬ 
ning groups in exchanging information on requirements and 
potential solutions is precisely the user-supplier principle 
at work in the long-range planning area. 
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The functions of CNO and CNM under General Order 
Number 5, prior to its revision in 1968, are highlighted 
below as related to planning. The CNO is required to ex¬ 
press the material needs of the operating forces of the Navy 
to the CNM. The CNM is required to advise the CNO as 
to the economic and technological feasibility of meeting 
such needs. The CNM is also required to keep CNO in¬ 
formed of new capabilities to meet needs that may not have 
been expressed. CNO will select the work to be done to 
satisfy the needs of the operating forces based on feasibility 
data and their current estimates of military worth of a parti¬ 
cular need in relation to other desirable needs. Selection of 
the work to be done includes the curtailment or cancellation 
of work already in progress in favor of work that offers 
greater promise or greater military worth. 

As stated in Section 3, the principal purpose behind 
General Order Number 5 was to establish a reasonable bal¬ 
ance between two principal functions — the establishment of 
requirements, and responses to these requirements via the 
acquisition process. The R&D Panel concluded there is a 
need to reestablish this balance because the OPNAV side of 
the house has expanded beyond the establishment of require¬ 
ments into specifving how work necessary and appropriate 
for meeting the requirements shall be accomplished. There 
is a concomitant need to ensure that OPNAV, specifically 
OP-090, Director, Navy Program Planning, is performing 
long-range planning and restricting itself to requirement 
areas, such as, for example: 

. Survey of Navy capital assets and manpower 
levels 

. Catalog of Navy time-phased operational 
needs; this should include near term and 
extend out 30 years (the life of ships in 
the fleet) 

. Correlation of planning results with long- 
range funding implications. 
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3. Findings and Conclusions 

The R&D Panel finds extensive planning activities 
in various parts of the Naval Material Command and in 
OPNAV, but the sort of planning done is not constrained 
in a way that is consistent with the NMARC recommenda¬ 
tions concerning proper balance between user and supplier. 
xTius, for example, there are staff planning activities in 
OP-095, Director, ASW and Ocean Surveillance Programs, 
and in OP-098, Director, RDT&E, that deal with the sort 
of technical assessment and planning that the Panel feels 
should be more appropriately a central part of the NAVMAT 
planning function. 

Further, the Panel did not find evidence in either 
user or supplier communities of what it would consider 
adequate attention to corporate-level planning. This 
finding must not be construed as a Panel desire to have 
absolutely firm and very detailed plans out to the end of the 
suggested 30-year time period; indeed it is typical of cor¬ 
porate-level planning to allow for many alternatives, both 
technological and economic. Broad planning must allow for 
changes in operational conditions on the one hand, and tech¬ 
nological opportunity on the other, combined with factors 
of national economics and DOD interservice balances and 
limitations. 

4. Recommendations 

Recommendation R&D-29; Parallel, long-range 
planning groups should be established in OPNAV 
and in NAVMAT. 

Comment: The planning group in OPNAV 
would develop and maintain (Da survey of 
capital assets and manpower, (2) a catalog 
of Navy time-phased operational needs, and 
(3) correlation of planning results with long- 
range funding implications. The planning 
group in CNM should develop profiles of 
importance for R&D compounded from 
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analysis and balancing of assets, needs, 
and estimates of probability of technologi¬ 
cal advance and innovation, and related 
matters. These two planning groups would 
operate in parallel. The OPNAV planning 
group would determine and state the require¬ 
ments. The NAVMAT planning group would 
offer the acquisition alternatives based on 
known technology available for fulfillment 
of the requirements. The functions per¬ 
formed now in OPNAV that are beyond re¬ 
quirements and involve acquisition planning 
should be transferred to the CNM. These 
functions are currently being performed in 
OP-095 and OP-098. 

(3) Personnel 

1. Statement of the Issue 

Proper utilization of personnel is of utmost impor¬ 
tance to the conduct of R&D. In this regard the Panel 
was obliged to consider whether improvements could be 
made in current military or civilian personnel policies. 

2. Study Approach 

The subject of technical personnel arose at each 
discussion with field personnel during the visits with 
laboratories and center management. As a part of each 
interview and question period following briefings, the 
level of technical competence required to maintain a 
superior Navy was discussed. Each paper reviewed by 
the R&D Panel was specifically analyzed to determine tech¬ 
nical personnel needs, existing capability, and ideas for 
maintaining high-level technical competence in the Navy 
R&D community. 
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3. Discussion 

Without the employment of sound management principles 
in the selection, training, motivation, and direction of high- 
quality personnel, the best of organizations and intentions 
can, and probably will, fail to achieve their goals. In an 
R&D organization there must be an assurance of continued 
technical competeace through training and career develop¬ 
ment of onboard personnel and proper staffing of technical 
billets as vacancies occur. The R&D Panel paid particular 
attention to the recent capability analysis and plans made 
by the Director of Navy Laboratories (DNL), and a review 
was made of present management policy guidelines. DNL 
strategies pertaining to laboratory personnel are: 

. Identify top per pormers; give them key jobs 

. Identify marginal performers; move out of 
key positions into jobs structured to match 
their abilities; offer opportunities for change, 
growth, and renewal 

. Develop a plan for career development, per¬ 
sonnel assignments, and advancement for 
professional civilians. 

Present policies must be formulated in light of current 
realities. These include decline in headquarters technical 
personnel, aging, «-some job dissatisfaction in middle- 
management levels, difficulty of reascigning poor pro¬ 
ducers in civil service, absence of a well developed 
professional career pattern, and insufficient attention 
devoted at headquarters level to civilian personnel 
development and utilization. 

Presently proposed actions concern removal of con¬ 
straints on salaries of top people and the development, on a 
pilot basis, of a means for improved rotation of civilians 
within laboratores, within Systems Commands, and between 
laboratories and Systems Commands. 

Two items of interest continued to arise in each dis¬ 
cussion of personnel management. First, the lack of flexi¬ 
bility that the laboratory manager has in control of his 
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personnel ceilings is a serious nroblem. Although mechan¬ 
isms exist for the increase or decrease of per sonnel in 
response to job demand, the presently imposed ceiling 
restrictions are inflexible, and no laboratory director can 
afford to release bille .s, since he knows they can only rarel'r 
be regained. This issue is intimately involved with the 
shrinking size of DOD, of course, but stands by itself as a 
separate problem. It is insufficient to ascribe this con¬ 
dition simply to the overall DOD policy of force reduction. 

Second, the ability of the naval technical community, 
laboratories, and headquarters to attract high-quality per¬ 
sonnel is somewhat coupled to the ratio between industry 
and Government pay scales. The principal problem for 
Navy laboratory management appears to lie at the upper end 
of the pay spectrum. The commercial equivalent to the 
Navy laboratories' technical directors, for example, is 
often compensated af 15U to 200 percent of the Government 
salary rate. 

The Panel was favorably impressed with the general 
dedication and quality of the personnel in the Navy system, 
especially in view of the circumstances. It is clear, however, 
that continued salary inequity of the present magnitude can¬ 
not long continue without highly adverse effects upon the 
capability of the Navy RDT&E system. 

The Panel concurs with the findings cf the Blue Ribbon 
Defense Panel Report concerning officer rotation and career 
plans as quoted: 

From the point of view of the position to. be filled, 
as well as in the best interests of the officer him¬ 
self, his job assignments should be of sufficient 
duration, so that he can become thoroughly in¬ 
volved in the work and be fully responsible for 
results. 

There is merit in giving to officers opportunities 
in a broad spectrum of military responsibilities. 
Nevertheless, under existing conditions in which 
technical or professional training in areas other 
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than commanding men have become of increasing 
importance, the Services' current rotation policies 
and rates are counterproductive. 

One solution is to change the rules for career ad¬ 
vancement, rather than try to conform the require¬ 
ments of the to an arbitrary set of rotation and 
promotion rules. This is particularly true in the 
technical and professional areas. 

Specialist careers should be established for officers 
in such staff, technical and professional fields as 
research, development, intelligence, communica¬ 
tions, automatic data processing, and procurement. 

The duration of assignments should be increased, 
and should be as responsive to the requirements of 
the job as to the caro°r plan of the officer. Officers 
continued on an assignment for these reasons should 
not be disadvantaged in opportunity for promotion. 

Military career development includes a variety of 
career plan options, each with a set of desired assignments. 
This pattern has grown rather rigid in recent years, however, 
to the point that each Navy job has an unidentified, but 
generally well known "career enhancing" value. Trouble¬ 
some to the Panel are indications that assignments within 
the supplier side of the Navy are frequently considered 
"second team" duty by the regular line naval officers- 

4. Findings and Conclusions 

The civil service system tends to discourage mobility, 
with a great tendency for poor performers to remain in an 
organization for a long time. As a result, these individuals 
gain seniority and tend to be elevated to senior positions 
without having demonstrated the necessary capabilities. 
This is not a new finding, but the R&D Panel cannot resist 
noting the personnel problems created thereby in the Navy 
scientific and technical community. Navy management, 
particularly in R&D, must recognize this problem and 
utilize initiative to move top performers, both civilian 
and military, to the key jobs whenever appropriate. 
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Department of Navy has several official programs 
labeled Career Development" that send individuals to for¬ 
mal courses at universities. Civil Service Commission (CSC) 
schools, and special sessions, for instance the NAVAIR 
Executive and Management Development Program, a 
description of which is included as Appendix R&D-I. 

However, the Panel finds such assignments are not 
consistently part of organizational or individual career de¬ 
velopment programs. For example, people sent to the 
Industrial College of the Armed Forces, Harvard Business 
School, and Federal Executive Institute are often inspired and 
broadened by the curriculum and their exposure to other 
senior personnel. However, they are then returned to their 
old positions with little opportunity for using their newly 
acquired capabilities. Another aspect of the present prac¬ 
tice is an insufficient emphasis on grooming sufficient "heirs 
apparent for senior civilian positions, as is done in industry. 
If this were to be done, »-cp performers could regularly be 
trained to step into advanced positions with better competence 
and continuity. The problem appears to be related to a de¬ 
gree of insecurity on the part of the senior officials on the 
one hand, and requirements of the "merit" promotion system 

Hie Panel did not find it appropriate to study the ques- 
lon of matching the size of the laboratory work force to the 

Navy s needs. The Panel believes that the general ills of 
the RDT&E process, as discussed elsewhere, cause ineffi¬ 
ciencies in laboratories as well as in headquarters and, 
therefore, that an improvement in output and/or a reduction 
in manpower is theoretically possible. In general, however, 
the Panel concurs with the Hazen Committee that reductions 
m nianmng of the laboratories offers no guarantee of money 
savings to the RDT&E function of the Navy. Any conclusion 
about reduction in the size of the work force must rest on a 
detailed analysis under the DNL, function by function, of 
each laboratory with consequent decisions about what func¬ 
tions can either be terminated or transferred elsewhere. 

R&D Panel fmis the policies for planning and use 
oí xaboratory resources being pursued within the existing 
constraints by the Director of Navy Laboratories to be of 
significant potential value. 
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The Panel finds that the Navy practice of joint mili- 
tary/civi ian management of its laboratories is an essential 
feature in promoting the necessary coupling of the labora- 

l°™8 }° thf fl®et and the material community. It has worked 
to the Navy's advantage in the past and should be continued. 
The assignment of officers with recent operational experience 
to the laboratories is in theory valuable, but ca. ^ is nec¬ 
essary in making sure that their duties in the laboratories 
are well matched to their interests and abilities. The num- 
• trained officers assigned to the laboratories 
is felt to be too small, and the Panel viewed with concern 
the apparent lack of attractiveness of such assignments and 
the unfavorable promotion pattern of officers so assigned. 

The number of recent retirements from the labora¬ 
tory work force has been very large, with a consequent loss 
of corporate experience. Although the replacement of the 
retirees with younger scientists and engineers has distinct 
advantages in terms of making sure that the laboratories 
remain abreast of the latest technology, there will be practi¬ 
cal problems in developing in these younger people the depth 
of understanding and loyalty to the Navy that was character¬ 
istic of those who have been retiring. Further, recent policy 
decisions forcing an artificial reduction in the number of 
GS-13 through GS-15 employees will be counterproductive in 
recruitment and maintenance of quality in the work force. 

Finally, the R&D Panel finds a need for increased 
discipline in the execution of ongoing programs and com¬ 
pliance with previous recommendations in the personnel 
area. 

Recommendations 

Recommendation R&D-30: Tlie practice of joint 
miHtary/civilian management of Navy laboratories 
embodied in the concept of a commanding officer 
and a civilian technical director should be continued. 

Recommendation R&D-3D Top military and civilian 
penormers should be matched to the key jobs in 
the ïU.D management structures of ONR, NAVMAT 
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headquarters, SYSCOMs, and the laboratories. 
Military jobs must be identified and treated as 
career-enhancing billets in the naval personnel 
selection process. Care must be taken to remove 
the artificial penalties that have become attached 
to the R&D functional billets (that are not project 
management) of the laboratories and headquarters, 
since these penalties undermine the important 
matrix support of Navy projects. 

Recommendation R&D-32: Revision of military 
assignment/tour lengths to provide substantially 
longer terms, where appropriate to professions1 
specializations, should be continued. Long tours 
should not be considered detrimental to officer 
promotion. 

Recommendation R&D-33: Plans for career de¬ 
velopment, particularly for professional civilians, 
should be further developed and supported and 
should include increased utilization of lateral job 
mobility, as typified by the NAVAIR Executive 
and Management Development Programs. Utiliza¬ 
tion of "job-grooming" placements for top per¬ 
forming civilians from middle management should 
be increased. 

Recommendation R&D-34: Immediate efforts 
should be made to remove currently imposed con¬ 
gressional restrictions on top-level Government 
executive salaries. 

7. SUMMARY OF RECOMMENDATIONS 

(1) Major Recommendations 

Recommendation R&D-l: A proper balance should be 
established between OPNAV and NAVMAT in consonance 
with their respective primary roles of user and supplier. 
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Recommendation R&D-2: The authority of the Chief of 
Naval Material to control the RDT&E program funding, 
in categories 6. 2 through 6. 6, * under management super¬ 
vision of ASN(R&D) should be clearly specified. 

Recommendation R&D-7: The eight NAVMAT laboratories 
should continue to operate under the DCNM(D) only if 
NAVMAT is strengthened in accordance with recommenda¬ 
tions R&D-l and R&D-2. If the strengthening implied in 
these changes is not achieved, these laboratories should 
be transferred to Systems Commands. NRL should be 
retained under the command and management of CNR and 
the engineering, T&E, and service organizations under 
the SYSCOMs. 

Recommendation R&D-IO; The definition and elimination 
of undesirably duplicative efforts at two or more labora¬ 
tories, as traced in the 1974 Hollingsworth report should 
be completed. Extraneous (non-mission-essential) pro¬ 
duct lines should be transferred to other CNM labora¬ 
tories or NRL with the objective of further laboratory 
consolidation. 

Recommendation R&D-ll: Building on the skills available 
from RDT&E activities and Navy Programming Centers, 
a capability should be established to provide for systems 
integration of ship weapon system/command and control 
interfaces for the conceptual phases of a program and the 
late evolutionary phases. 

Recommendation R&D-22: RFPs and ensuing contracts 
should require cost-reducing tradeoffs where feasible 
between the use of best commercial practice and MILSPEC 
requirements, and such tradeoffs should be considered in 
the source selection criteria. 

See Appendix R&D-C, Section 7 for definitions of RDT&E 
program categories. 
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Recommendation R&D-27: A specification review task 
force should be established to design a technique for 
effective specification scrubbing and tailoring to speci¬ 
fic procurements. The task force should be principally 
drawn from outside the specifications organizations. The 
end product of the task force would be a simple, unambiguous 
procedure for scheduling, staffing, and executing con¬ 
tract specification tailoring and removing superfluous 
and other unwarranted features found to increase costs 

Recommendation R&D-29: Parallel, long-range 
planning groups should be established in OPNAV and in 
NAVMAT. 

Comment 

The R&D Panel emphasizes the need for action in several 
major areas. Primary is the need to reestablish proper 
balance between OPNAV and NAVMAT in terms of the 
user/supplier relationship. 

SECNAV Instruction 5430. 67 of 29 June 1964 and supple¬ 
mentary OPNAV directives have established a proper 
setting for the roles of OPNAV and NAVMAT. There has 
been a lack of exercise of the necessary discipline by 
management to maintain an effective demarcation between 
the requirements role of OPNAV and the execution role 
of NAVMAT. Inherent in this relationship must be the 
maintenance of adequate communication to assure a neces¬ 
sary dialogue. 

Gradual erosion of the technology base effort has occurred 
under the present arrangement of funding authority, evi¬ 
denced by the recent growth of a pseudo-category, 6. 3A. 
Without effective control of the development program at a 
single point within the producer community, organizational 
barriers to the smooth progression of development will 
persist. 

Long-range planning can be logically divided into t\ o gener- 
ically different types, and it is appropriate to affiliate one 
type with the OPNAV, and the other type with the NAVMAT 
organization. Thus, two separate long-range planning groups 
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are visualized, organizationally separate but working 
together in a balanced, complementary fashion. And in¬ 
deed, the give and take that should occur between the two 
long-range planning groups in exchanging information on 
requirements and potential solutions is precisely the 
user-supplier principle at work in the long-range planning 
area. 

(2) Other Recommendations 

Recommendation R&D-3: The number of personnel in 
OPNAV devoted to the acquisition process snot Id be 
reduced, thereby assuring staff concentration on ihe 
requirements role with the concomitant responsibilities 
for frequent evaluation of program responsiveness to 
fleet needs. 

Recommendation R&D-4: Billets saved as a result of 
implementing recommendation R&D-3 should be reassigned 
to the Naval Material Command. 

Recommendation R&D-5: The role of the Naval Material 
Command in the decisionmaking process should be empha¬ 
sized, e. g., by increasing representation on the Chief 
of Naval Operations' Executive Board (CEB). 

Recommendation R&D-6: To effect redress of the existing 
imbalance in organizational structure, serious considera¬ 
tion should be given to the placement of the position of CNM 
at the same level as the Vice Chief of Naval Operations (VCNO), 
reporting directly to the CNO. 

Recommendation R&D-8: A central point of guidance should 
be established under DCNM(D) for coordinating the systems 
engineering eftorts at the Navy laboratories ana lor ex¬ 
panding the systems engineering discipline within the Navy 
laboratory community. The objective of this new function 
shall be to broaden the Navy's capabilities for developing 
the alternatives and tradeoffs in platform and combat sys¬ 
tems that are a prerequisite for the design-to-cost type 
of acquisition mode. 
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Recommendation R&D-9: A determination of which areas 
of future technology should be prosecuted by NRL in pre¬ 
paration for further exploitation by the CNM laboratories 
should be included in ASN(R&D) planning of the technology 
base. 

Recommendation R&D-12: The most appropriate location 
and organizational arrangement for activities that provide 
the core of technical support for combat system design, 
integration, and test should be determined. This should 
provide for adequate feedback from test and evaluation and 
fleet operational experience to design and development 
activities. 

Recommendation R&D-13: The development of practical 
means to negotiate the program of technology base work in 
the NAVMAT laboratories in major blocks so as to promote 
the clear assignment of product area responsibilities and 
expand the funding flexibility available to laboratory manage¬ 
ment should be accelerated. 

Recommendation R&D-14: A discipline should be estab¬ 
lished that will ensure serious attention by laboratory 
management to providing technical input to the Navy's 
corporate technical planning process in their areas of 
product responsibility, matched by serious consideration 
of those inputs at the corporate level (CNM). 

Recommendation E&D-15: A hierarchy of reprogramming 
authority for RDT&EN funds, such as $25 million for OSD, 
$10 million for CNM, and $5 million for Systems Com¬ 
manders, should be established. 

Recommendation R&D-16: A discipline of authority and 
responsibility for the program/budget planning processes 
consistent with the required balance between OPNAV 
(requirements) and NAVMAT (acquisition) should be estab¬ 
lished. 

Recommendation R&D-17: A mechanism should be initiated 
for establishing firm guidelines to reduce the high degree 
of RDT&E funding instability that currently exists. 
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Recommendation R&D-18: CNO should assign management 
responsibility for 6. 3 to the CNM in the same manner as 
CND/DCNM(D) currently controls 6.2 programs in order 
to better integrate the exploratory and advanced develop¬ 
ment efforts. 

Recommendation R&D-19: Budget execution procedures 
should be changed as proposed in CNM memos to ASN(F&D) 
dated 21 March 1966 and 14 April 1966. In the interim, 
the authority delegated to the CNM by ASN(R&D) memo 
dated 10 May 1966 concerning allocation of RDT&E funds 
to the Naval Material Command to direct below-threshold 
changes for DOD categories 6.2 through 6.6 should be 
implemented. (These memos are contained in Appendix 
R&D-K. ) 

Recommendation R&D-50: The threshold requirement for 
RDT&E RAN/D&Fs under exception 11 (Title 10, U.S.C. 2304) 
should be increased from $100, 000 as called for in 
ASPR 3-302 to $1 million. 

Recommendation R&D-21: The ASN(R&D) staff should be 
involved early in the planning of an R&D project when a 
RAN/D&F will be required, thus avoiding unexpected delay. 

Recommendation R&D-23: Mechanical, electrical, and 
environmental interface standards for each unit should 
be included (or prime contractors should be required to 
include them) as a part of military electronic equipment 
specifications. This will facilitate future design and price 
competition and provide for replacement of old ùesigns 
by new-generation equipment through interchangeability of 
similar equipment intended for similar applications. 

Recommendation R&D-24: A policy should be promul¬ 
gated requiring that the Navy take steps toward assuring 
that new electronic equipments that are likely to replace 
older equipments in aircraft, ground vehicles, and other 
platforms will be made with form, fit, and function inter¬ 
changeable with the older equipments without costly modi¬ 
fication unless the life-cycle cost benefits of a different 
new equipment clearly outweigh the cost of such modifica¬ 
tions. 
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Recommendation R&D-25: Tradeoffs should be made 
between providing a more benign standard environment 
of humidity and temperature control and shock and vibration 
isolation to facilitate use of cheaper and more readily 
available devices compared with full compliance with 
current MILSPECs. Strict military environmental require¬ 
ments imposed on equipment and systems cause great in¬ 
creases in cost. 

Recomn endation R&D-26: Multiple developments of 
equipments conforming to interface specifications should 
be obtained. Where the potential market for the equip¬ 
ment is large enough, industry-financed development 
should be encouraged; otherwise, multiple developments 
should be procured under Government contracts, giving 
due regard to unique Navy logistic problems. 

Recommendation R&D-28: Initially, long-term contractor 
maintenance warranties should be applied, where economi¬ 
cally practical, to equipment in which failed units can logi¬ 
cally be replaced in the field and conveniently returned to 
the contractor's plant or base for repair without compounding 
logistic problems or to which the contractor can have ready 
access for field repair, such as: airborne communication, 
navigation, and identification equipment; modular radars 
and vehicular communication sets; complex manpack equip¬ 
ment such as LORAN C/D; forward-looking infrared (FLIR) 
systems; and domestic communication, data processing, 
and radar installations. 

Recommendation R&D-30: The practice of joint military/ 
civilian management of Navy laboratories embodied in the 
concept of a commanding officer and a civilian technical 
director should be continued. 

Recommendations R&D-31: Top military and civilian per¬ 
formers should be matched to the key jobs in the R&D 
management structures of ONR, NAVMAT headquarters, 
SYSCOMs, and the laboratories. Military jobs must be 
identified and treated as career-enhancing billets in the 
naval personnel selection process. Care must be taken to 
remove the artificial penalties that have become attached 
to the R&D functional billets (that are not project management) 
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of the laboratories and headquarters, since these penalties 
undermine the important matrix support of Navy projects. 

Recommendation R&D-32: Revision of military assignment/ 
tour lengths to provide substantially longer terms, where 
appropriate to professional specializations, should be con¬ 
tinued. Long tours should not be considered detrimental 
to officer promotion. 

Recommendation R&D-33: Plans for career development, 
particularly for professional civilians, should be further 
developed and supported and should include increased 
utilization of lateral job mobility, as typified by the 
NAVAIR Executive and Management Development Programs. 
Utilization of "job-grooming1' placements for top per¬ 
forming civilians from middle management should be 
increased. 

Recommendation R&D-34: Immediate efforts should be 
made to remove currently imposed congressional restric¬ 
tions on top-level Government executive salaries. 

Comment 

The recommendations summarized in this section are con¬ 
sidered to be necessary details to be addressed in imple¬ 
mentation of the major recommendations. The reestablish¬ 
ment of the user/supplier balance would involve shifts of 
both billets and expertise between OPNAV and the Naval 
Material Command. 

In addition to shifts of planning, financial, and technical 
analysis billets, the technical engineering and scientific 
personnel performing R&D work in the Naval Material 
Command need constructive modifications in their mode 
of operation. 

The R&D Panel addressed in some detail the problem of 
MILSPECs, applicability of warranties, and ways and 
means to take advantage of good commercial practice. 
The electronics industry was chosen as the best example 
to make inroads into the excessive costs for hardware and 
software due to the inappropriateness of specifications 
applied. 
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Laboratory personnel needs are being addressed by DNL 
who is pursuing actions dictated by regulations, instructions, 
and directives now in being. The Panel placed emphasis 
on discipline required to carry out existing policy in a 
constructive manner that will improve career patterns. 

The funding recommendations represent the R&D Panel's 
position on the problem of responsibility and authority 
(funding) being disassociated. The R&D Panel believes 
implementation of detailed funding recommendations is 
necessary to accomplish the needed improvements indicated 
by the major recommendations listed in subsection (1) 
of this section. 
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T&E 

IV. TEST AND EVALUATION PANEL 

The Test and Evaluation Panel undertook to review and assess 
the policies, practices, and procedures utilized by the Navy and Marine 
Corps for conducting the test and evaluation (T&E) of systems, equip¬ 
ment, and material during all phases of the acquisition process. In 
establishing a course of investigative action, a few precepts were 
identified to provide a basis for measurement. 

T&E is obviously a necessity to insure receipt of the best pos¬ 
sible military equipment. However, it is evident that quality cannot 
be tested or evaluated into a product. Reliability, or quality, must 
be built in by sound and appropriate concepts, requirements, and 
design; by proper execution of the concept through good engineering 
and testing; and finally by the use of the most appropriate materials, 
equipment, and production methods. Experience has shown that to 
develop well engineered systems it becomes necessary to test and 
evaluate throughout the entire acquisition process, essentially in five 
basic areas: 

. Prior to final selection of materials and equipment and 
their Applications 

. During the engineering design phase 

. During the component or subsystem assembly 

. During trials or inspections that are conducted to deter¬ 
mine specification compliance 

. And finally, operationally to determine performance, 
limitations, and effectiveness against the threat which 
generated the requirement. 

T&E, then, is a continuum from concept through development, 
production, and service life until the equipment is finally surveyed 
from use. 
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In the Panel's contacts sind briefings, one thing became abun¬ 
dantly clear; the Systems Commands, the "doers" in the acquisition 
chain, have been denuded of talent to feed the layers of supervision 
which in recent years have been superimposed above them. Some 
way must be found in the Defense organization to decentralize, to get 
lines of authority, responsibility, and accountability clearly estab- • 
lished; and to restore talent to the ranks of the providers of material. 

1. BACKGROUND 

(1) History 

Past Navy test and evaluation precepts, as part of its 
acquisition process, have included most of the presently stated 
policies of the Office of the Secretary of Defense (OSD). The 
Board of Inspection and Survey (INSURV) began formally inspec¬ 
ting ships and their weapons systems about 1840 and became a 
legal body in 1882. 

Two decades ago approval for service use (ASU) was 
directed by OPNAV Instruction 4720. 9 of March 1955. This 
directive called for prototyping and evaluation by an indepen¬ 
dent agency where military characteristics or performance of 
ships and aircraft were affected. The criteria for approval for 
service use were defined in several revisions to this instruction, 
the latest dated 23 August 1974 (OPNAV Instruction 4720. 9D). 

Historically, acquisition was through a "class desk" or 
"type desk" in the Bureaus. This "class desk" provided for 
life-cycle (cradle-to-grave) support in one office. Develop¬ 
ment testing was under the material Bureaus which were 
responsible for demonstrating, through technical evaluation, 
a high probability that the system would perform to specification 
in its intended operating environment. 

An independent test agency (currently titled the Operational 
Test and Evaluation Force (OPTEVFOR) and reporting directly 
to the head of the Service, the Chief of Naval Operations (CNO)) 
has been conducting operational testing since WW II. Tactically 
oriented at first, OPTEVFOR has for the past 20 years conducted 
operational evaluations of new systems as a part of the Navy's 
acquisition process. 
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DOD Directive 5000. 1 (July 1971), which establishes policy 
for weapon systems acquisition program management, turns away 
from the total package procurement approach established by a pre¬ 
vious Administration, it emphasize " responsible program man¬ 
agement, which is regulated by overt decision milestones. Navy 
compliance is directed in SECNAV Instruction 5000. 1, which 
implements the general OSD policy within the Navy. DOD Direc¬ 
tive 5000. 3 (January 1973) deals with test and evaluation. 

(2) Current Status 

With respect to Navy T&E policy, DOD Directives 5000.1 
and 5000. 3 had minor impact. OPTEVFOR was named the Navy's 
"independent test agency" and its Commander was assigned 
additional duty to the CNO as an Operational Test and Evaluation 
(^ &E) advisor. A secondary function of the OT&E advisor is 
to coordinate the demands for test resources (ranges, fleet 
services, targets, etc. ) and to aggregate long-range require¬ 
ments so that rational planning can be accomplished. This is 
intended to facilitate the use of development testing facilities 
to serve operational evaluation needs. 

Although Navy T&E policy was thus established, the Panel 
finds that the Navy does not consistently adhere to directed 
practice. For example, because of waning budget or firmly 
prescribed Initial Operational Capability (IOC} dates, tests and 
evaluations have been postponed, partially performed, or can¬ 
celled. 

2. MAJOR ISSUES EXAMINED 

The Panel was impressed with the breadth of the Navy's mission. 
Its complexity is great. To fulfill that mission, expertise is required 
on the surface, under the sea, in the sky over the sea, in space, and 
with the amphibious Marine Corps, across the beaches of the world. 

In judging the quality of operational testing, the Panel finds the 
Fleet Ballistic Missile Strategic Force (the Polaris and Poseidon sub¬ 
marines) to be the most thorough in planning, scheduling, and execu¬ 
tion. The mobility of the seagoing strategic force allows a Polaris/ 
Poseidon submarine to be ordered in to a tender or base to replace 
tactical warheads with instrumented warheads of any of her missiles. 
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These missiles are chosen by lot. She is then ordered to proceed to 
a particular spot in the ocean and directed over tactical communications 
circuits to fire into an instrumented target area where accuracy of 
impact can be measured in feet. Here is operational testing at its 
best. 

The aviation arm of the Fleet, in the opinion of the Panel, is 
considered next best to the strategic for e in terms of quality of test¬ 
ing. Here one finds that recent battle experience in the skies over 
Vietnam has left a sense of urgency. There is a commendable effort 
to get the best possible equipment, airplanes of performance adequate 
to ensure local air superiority over a fleet at sea, and to give a fleet 
that great striking power which is the hallmark of carrier aviation. 
Testing facilities are good at Naval Air Test Center (NATO, at 
Pacific Missile Range (PMR), and in other locations under the pur¬ 
view of the Naval Air Systems Command (NAVAIR). The peculiarities 
of arrested landings and catapult takeoff, as well as the entire enve¬ 
lope of airplane performance, can be tested by thorough professionals 
graduated from the Test Pilot Training School at Patuxent River—an 
institution which enjoys a worldwide reputation for excellence and 
which has provided training for eleven of our astronauts. 

Lagging the submarine and air forces and therefore in need of 
the most attention are the surface ship and surface ship weapon sys¬ 
tems. The Panel believes that this is an outgrowth of operations 
conducted during two past wars (Korea and Vietnam) in a compara¬ 
tively benign surface and subsurface environment. 

The Panel reviewed a wide range of T&E-related issues and 
considers that increased emphasis should be placed in the following 
categories of the Navy test and evaluation continuum: 

. Realistic Operational Evaluation 

. Test and Evaluation Planning 

. Test Resources 

. Combat Systems Integration. 

In researching these topical areas, the T&E Panel reviewed 
pertinent directives, received presentations from concerned person¬ 
nel, and made several visits to test and evaluation activities to gain 
an insight into current problems. Appendix T&E-A summarizes 
the Panel's activities. The T&E Panel has no specific recommenda¬ 
tions relative to the Marine Corps or to Marine Corps peculiar 
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equipment. Except for a very few equipments, such as the amphibious 
LVTP-7, the Marine Corps obtains its equipment from the other Ser¬ 
vices and places a liaison officer with the Project Manager to ensure 
that suitability for Marine Corps use is achieved. The independent 
agency for Marine Corps operational testing is the Marine Corps 
Development and Education Center (MCDEC) with headquarters at 
Quântico, Virginia. 

3. REALISTIC OPERATIONAL EVALUATION 

As stated above, the Navy's readiness is directly related to 
recent combat experience. The Panel considers that material testing, 
as well as the development of tactical procedures, should be done in a 
threat environment. Further, the Panel is concerned with the diffi¬ 
culty of conducting Navy business under the significant burden of DOD 
and congressional over-management which may be a factor in diverting 
attention from addressing the real threat. 

(1) Statement of the Issue 

The Navy must first recognize the threat (existing and 
forecast) and, secondly, subject new requirements, engineering 
decis. ms, and testing requirements to careful scrutiny in 
evaluations under hostile-like conditions. Likewise, the most 
beneficial training which the Navy can undertake in peacetime 
is test and evaluation under the best possible threat simulation. 

(2 ) Study Approach 

In the study of cases, discussions concerning the Opera¬ 
tional Evaluation of the MK86 Gun Fire Control System revealed 
that despite the fact that the system was highly susceptible to a 
threat environment, the Navy (to avoid a ship delay) procured 
the system. Alternative modes, however, are in development 
as a result of the reported deficiency. Similarly, basic com¬ 
munications data systems, upon which the Navy bases training, 
tactics, and concepts of group common defense, are aiso sus¬ 
ceptible to a thr eat environment. There are cases, however, 
where the Navy is improving the realism of testing. Examples 
are in the planned tests for the Close-In-Weapons System (CIWS), 
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the amphibious assault ship (LHA) operational evaluations 
utilizing Marine Corps forces, and the "Six-on-Six" demonstra¬ 
tion of the F-14 weapon system. Certain joint tests currently 
planned under the direction of the OSD Deputy Director (Test 
and Evaluation) (DEPDIR(T&E)) will also test multiple force actions 
in threat environments. The Navy's own Operational Test and 
Evaluation Force, however, has not been fully supported in its 
attempt to evaluate systems against realistic combat situations. 

(3) Findings and Conclusions 

It is the consensus of the T&E Panel, based upon this part 
of the study, that the Navy test and evaluation program requires 
improvement in the following areas: 

. The Navy is not structured to facilitate a playoff of 
the requirements process, the engineering develop¬ 
ment, and the test programming against the best 
simulation of the hostile threat 

. The Navy has only a limited means to create a 
realistic seaborne threat environment for use by 
ship and air units. 

The initiative of DEPDIR(T&E) to provide realistic joint 
test operations is endorsed. For example, the programmed 
Electronic Warfare Joint Test will determine the best tactics 
and aircraft/electronic countermeasures (ECM) mix for 
penf 'ation of a heavy surface-to-air missile defense. 

(4) Recommendations 

The T&E Panel recommends that the Navy take the following 
actions: 

Recommendation T&E-l: The organization within the 
office of the Chief of Naval Operations which is respon¬ 
sible for "Combat Effectiveness" of naval systems should 
be strengthened. Resources for analysis, operational 
testing, combat simulation, intelligence liaison, require¬ 
ments auditing, tactical development and evaluation, and 
monitoring Fleet readiness should be included in the 
"Combat Effectiveness" office. 
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Recommendati^ . f&E-2: The capability for seaborne sim¬ 
ulation should be developed further in such a manner that 
future test and evaluation is accomplished in a simulated 
hostile environment. The operational training of personnel 
should also be realised in such an environment. 

Recommendation T&E-3: Test and evaluation planning 
should be reviewed to insure that threat requirements and 
test plans are both identified and addressed by the Develop¬ 
ing Agency and OPTEVFOR during system design, engi¬ 
neering, and development testing. An auditable trail of 
requirements versus performance should be maintained. 
(It is notable that OPTEVFOR was not included in the early 
planning for the VFAX or S3A COD (Carrier on Board 
Delivery) aircraft. ) 

Recommendation T&E-4: In-service evaluations of active 
fleet units, specifically those combatants with advanced 
missile weapons systems, should be strengthened in order 
to provide the CNO with documented reports on combat 
effectiveness of Fleet systems. This procedure would 
ensure timely feedback of engineering and support problems 
to Developing Agencies. vThe Panel considers that eval¬ 
uations similar in nature to those managed by the Strategic 
Systems Project Manager could become the blueprint for 
Fleet performance and effectiveness evaluations. ) 

Recommendation T&E-5: A prioritized budget for imple¬ 
mentation of overall threat simulation requirements in 
support of all T&E programs from development through 
Fleet exercises should be established. 

Recommendation T&E-6: A truly expert evaluation force 
should be provided by elevating the overall knowledge and 
expertise of the Navy officer corps engaged in T&E 
through higher formal education in peacetime. (The con¬ 
tinuing education program under the Naval Postgraduate 
School would assist in achieving this. ) 
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4. TEST AND EVALUATION PLAinNING 

As previously stated, the Navy T&E policy effort has been satis¬ 
factory and its directives do reflect the policy of the Department of 
Defense and the concerns of the Congress. During the past three years, 
as the new T&E policies and procedures evolved, some program tur¬ 
bulence was experienced in the Navy as the not-previously-requir ed 
Test and Evaluation Master Plans (TEMPs) and other actions were 
formulated. 

(1) Statement of the Issue 

In the area of test and evaluation planning, the Navy has 
made good progress in achieving a balai ced program. However, 
policy and procedural areas can be further improved. 

(2 ) Study Approach 

The Panel reviewed TEMPs for several of the major pro¬ 
grams, such as LHA (amphibious assault ship), PF (Patrol 
Frigate), and PHM (NATO hydrofoil). In addition, discussions 
with program personnel, INSURV. and field activities provided 
an in-depth insight to planning problems. The Panel also 
counselled with Dr. Eugene Fubini concerning his recent study 
of test and evaluation for the Director of Defense Research and 
Engineering. This study addressed multiservice problems in 
test planning and execution. 

(3) Findings and Conclusions 

Based on the review of T&E planning, the following con 
elusions were reached: 

The Navy lacks a definitive chain of accountability 
for both test planning and test execution It is 
recognized that the Program Manager has the ulti¬ 
mate responsibility; however, his program is re¬ 
viewed at various .cvels up through DOD by offices 
with little or no accountability. 
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Hence, he can be "second guessed" by all concerned, 
yet he is the specific individual who must assign his 
assets in the most effective manner to execute the 
overall program. While a program overview is re¬ 
quired for integration with budget planning, the line 
of authority should be explicit. Levels of approval 
(one office at each echelon) should be established, 
and any perturbations to the Program Manager's 
test plan should be considered in light of total pro¬ 
gram time and funding constraints. It was noted in 
all programs investigated that provision of time and 
funding for corrections of deficiencies developed as 
a result of T&E was largely absent. 

As compared to non-Governmcnt contracturai rela¬ 
tionships, the Navy is found to be in an adversary 
relationship with contractors. This attitude is not 
the particular result of test and evaluation programs, 
but does serve to inhibit the establishment of con¬ 
tractor relationships which permit a meaningful test 
program. The Navy has tended to become overly 
involved with aspects of production acceptance test¬ 
ing that ?»re traditionally the contractor's respon¬ 
sibility. For instance, implementation of complex 
directives such as "Manual for Control of Testing 
and Ship Conditions" (NAVSHIPS 0905-485-6010) may 
be counterproductive. 

The Approval for Service Use (ASU) procedures, 
recently updated by OPNAV Instruction 4720. 9D 
(23 A_ugust 1974) provide a positive checkpoint for 
material acceptance. The tendency to provide 
additional layers and checks and balances to these 
procedures should be carefully avoided. As opposed 
to the TEMP approach, the ASU approval system is 
clearly defined with definite responsibilities assigned. 
However, the complexity and time involved can lead 
to circumvention of ASU requirements. For instance, 
major modifications to the AN/SPS-49 and AN/SPS-55 
radars were not processed in accordance with the 
basic directive. 
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4. Integrated Logistics Suppor t (ILS) aspecfs of any 
program should be tested along with characteristics 
such as technical performance and reliability. The 
Navy is including ILS aspects in TEMPS; however, it 
would appear that more attention could be giv.en to 
this area. It was particularly noted that in the F-14 
program a lack of spare parts significantly hindered 
the initial operational evaluation (OPEVAL) conducted 
prior to the aircraft's first deployment. 

(4) Recommendations 

It is recommended that the following actions be taken: 

Recommendation T&E-7: A specific approval authority 
should be designated for TEMPs in each program category. 
This aspect is particularly pertinent to the Less-than- 
Major programs which are not subjected to Major program 
monitoring. Further, an annual review process for Less- 
than-Major programs should be established. 

Recommendation T&E-8: The need for the "Manual for 
Control of Testing and Ship Conditions" (NAVSHIPS 
0905-485-6010) should be reviewed to determine if the 
level of detailed involvement with the contractor during 
production testing is warranted in both a technical and a 
business sense. Additionally, the Navy should reviev/ the 
requirements of the "Total Ship Test Program for Ship 
Production" (NAVSHIPS 0900-077-3010) with a view toward 
removing an expensive overinvolvement with the contrac¬ 
tor's test program (e.g.. Stage 3 testing and testing 
sequence requirements). 

Recommendation T&.E-9: It should be ensured that dis¬ 
crepancies u-ought out in tests are brought to the atten¬ 
tion of all concerned in a timely fashion and that time and 
funding are available for correction of deficiencies. The 
Fanel further recommends that the use of the "yellow 
sheet" format, as used in the aircraft acceptance process, 
be adopted byOPTEVFOR. 

IV-10 



T&.E 

Recommendation T&E-IO: Test and evaluation documen¬ 
tation should be ensured that adequately describes test 
goals for reliability, maintainability, supportability (ILS), 
and survivability. 

Recommendation T&E-ll: The T&E planning effort and 
the program review process should be used to ensure that 
a properly balanced program is for mulated which provides 
for sufficient testing to achieve a uesired level of confidence 
in projected system performance. It should be recog¬ 
nized that systems can be overtested to the point of being 
uneconomical. Testing beyond the maximum capability of 
the item, where failures are expected due to design limits, 
should not be conducted unless the purpose of the testing is 
specifically to examine the failure mode. Additionally/ 
with due regard for the budget cycle, program schedule 
and funding plans which allow sufficient reserve to permit 
correction of deficiencies uncovered during test execution 
should be ensured. 

5. TEST RESOURCES 

The Test and Evaluation Facility Base has been reviewed several 
times in recent years; however, the Base is still loosely knit and with¬ 
out central coordination. The T&E facilities and ranges in the Navy 
are varied in management cognizance, have overlapping capabilities, 
and have no coordinated approach to budget and military construction 
(MILCON) planning. Of the eight "T&E facilities" specified to be under 
the cognizance of the DEPDIR(T&E), two are National Ranges (Pacific 
Missile Range and National Parachute Test Range), two are adminis¬ 
tered by Navy laboratories (Atlantic Undersea Test and Evaluation 
Center and Naval Weapons Center), one is under Fleet cognizance 
(Atlantic Fleet Weapons Range), and the remaining three are under the 
cognizance of NAY AIR (Naval Air Test Center, Naval Air Propulsion 
Test Center, ind Naval Air iest Facility, Lakehurst). 

(1) Statement of the Issue 

The Blue Ribbon Defense Panel Staff Report of Operational 
Test and Evaluation (July 1970) stated that "there is a requirement 
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for a DOD organization at higher-than-Service level which would 
have broad responsibilities and authority for OT&E throughout 
the DOD." DEPSECDEF Memorandum of Feburary 1971 estab¬ 
lished a Deputy to the Director of Defense, Research and Engi¬ 
neering (DDR&E) for T&E to have "across-the-board responsi¬ 
bility for OSD in test and evaluation matters. " In August 1971 
the Secretary of Defense (SECDEF) directed, inter alia., that the 
DEPDIR(T&E) "insure an adequate base of test and evaluation 
ranges and other major facilities. " DEPSECDEF Memorandum 
of October 1971 requires a "strong focal point for T&E facility 
base to coordinate planning and actions. " The bases specified 
at that time for the Navy were the Pacific Missile Range, the 
Naval Air Propulsion Test Center, the Atlantic Endersea Test 
and Evaluation Center, the Atlantic Fleet Weapons Range, and 
the Naval Air Recovery Facility/Joint Parachute Test Facility, 
now the National Parachute Test Range. 

Initially, OPNAV (OP-983) was designated the focal point 
but had no direct inputs to coordination of T&E base planning. 

In addition to these major facilities the Navy has a multi¬ 
tude of technical activities which contribute to the over .J test 
and evaluation continuum as shown in Appendix T&E-B. The 
primary issue is the question of the Navy's ability to coordinate 
the overall management of these activities to the betterment of 
the material acquisition process. 

(2 ) Study Approach 

The Panel discussed at length the coordination of test 
resources with DEPDIR (T&E) and various facility Commanders 
as indicated in Appendix T&E-A. Interpanel discussions with 
the Research and Development Panel of the NMARC were also 
held on an ad hoc basis. Although not every one of the facilities 
could be visited or heard from, a picture of irresolute control, 
compounded by the multimission, multimanagement of the test 
resource complex was evident. A "single voice" speaking for 
Navy test resources, one who has management control, has not 
been clearly established to perform as an interface with DEPDIR 
(T&E). 

In addition to interviews at several of the Commands com¬ 
prising the Navy T&E Base, the Panel was permitted to review 
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a recent study chaired by Dr. Donaldson for the Naval Air Sys¬ 
tems Command that analyzed in detail the management of test 
resources within that Command. 

(3) Findings and Conclusions 

The T&.E Panel considers the following findings and con¬ 
clusions most pertinent to the clarification of responsibilities 
for the Navy T&E Facility Base: 

1. Because of the multimission nature of most field 
activities engaged (to some degree) in test and 
evaluation matters, it is necessary to establish 
clear lines of authority for resources coordination. 

2. The Navy has not established a strong focal point 
for test resources management in order to provide 
a good working interface relationship with DOD. 

3. The Panel endorses the concept of resource man¬ 
agement analysis performed in the Donaldson study 
as a valid effort to establish order among the test 
resources within the Naval Air Systems Command. 

4. Test resources for realistic testing of major pro¬ 
pulsion units in an at-sea environment have not 
been established. Hence, for systems such as the 
Controllable Reversible Pitch (CRP) propellers, it 
was necessary to devote active fleet units to develop¬ 
ment testing. Additionally, the test propellers were, 
although functionally similar, not the same propellers 
destined for the Patrol Frigate and DD-963 programs. 

(4) Recommendations 

The T&E Panel recommends the following actions to 
improve the coordination and utilization of test resources: 

Recommendation T&.E-12: A flag officer should be desig¬ 
nated as Test Facilities Manager in the Naval Material 
Command to manage directly or through Systems Commands, 
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as appropriate, all test and evaluation related facilities, 
ranges, and centers assigned to the Naval Material Com¬ 
mand. This officer could be assigned additional duty on 
the OPNAV staff as the Navy's Development Facilities 
Manager to provide the single point of contact with DÈP- 
DIR(T&E) on facilities and resources coordination. 

Recommendation T&E-13: The CNM Test Facilities 
Manager's office should be staffed and supported to per¬ 
form the following tasks: 

. Assess capacity and monitor work assignment. 

. Coordinate military construction and procure¬ 
ment funds; e.g., make facilities improvement 
consistent with workload projection. The 
Pacific Missile Range is currently experiencing 
difficulty in coordinating a MILCON funded 
building to house an approved and funded com¬ 
puter with delivery scheduled. 

. Develop and manage Navy targets and threat 
simulation assets through appropriate field 
activities and in coordination with operational 
commanders. 

Recommendation T&E-14: The Naval Sea Systems Com¬ 
mand should sponsor an analysis of assigned facilities, 
similar to that documented in the NAVAIR Donaldson study, 
to assess existing capabilities, possible redundancy of 
effort, and areas susceptible to management refinement. 

Recommendation T&E-15: A dedicated ship platform, new 
or old, with a multitest mission (i.e., weapons, machin¬ 
ery, electronics, etc.) should be developed. Certain major 
propulsion equipments, such as gas turbines - control¬ 
lable pitch propellers, cannot be tested durinL ;evelop- 
ment in a true environment at existing shore sites. 
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6. COMBAT SYSTEMS INTEGRATION 

The integration of the modern weapons suite with the platform, 
be it a ship or an aircraft, presents a complex problem for the design¬ 
er, the engineer, the project manager, and the test planner. With the 
advent of full digital Command and Control systems interfacing with 
digital sensor and weapons management, the Navy has experienced 
difficulty in assuring that the hardware/software interface is properly 
established and maintained through the acquisition process. Addition¬ 
ally, the Navy is faced with life-cycle interface and configuration 
control management for which there are no established procedures. 

(1) Statement of the Issue 

The delivery of USS California (DLGN-36) during the 
past year was marred by poor and deficient performance of its 
fully digitized weapons system. The problems were foreseen 
before delivery, and a deliberate decision was made to accept 
the ship with the problem to be solved later. This situation is 
indicative of a broader problem within the Navy which was not 
fully appreciated at the initiation of the DLGN-36 program during 
the 1960s. that is, the Navy has accepted the technical com¬ 
plexity of modern systems for installation without the advances 
in management methods and resource dedication to coordinate 
the assembly, test, configuration, changes, evaluation, and 
validation of complex systems as ready for service use. The 
DLGN-36 system is an example of inadequate system integration 
and configuration control which should serve as a lesson learned 
for future systems. Fortunately, the Panel sees the Navy 
taking positive steps — in specific programs—to close the inte¬ 
gration management gap. 

(2) Study Approach 

In addition to reviewing the DLGN-36 delivery problems 
(as related to combat systems integration), the Panel investigated 
other programs in which digital systems are primary contribu¬ 
tors to weapon sys.ems performance. 

A briefing on the Trident Command and Control digital 
system integration planning was provided for the Panel. It was 
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noteworthy that in this program an integrating contractor (IBM) 
has been tasked as a subcontractor of General Dynamics' Elec¬ 
tric Boat Company (the T rident submarine prime contractor) 
to ensure system interface compatibility. Additionally, a com¬ 
plete Land-Based Evaluation Facility is planned for proofing the 
system hardware/software interfaces, maintenance of configura¬ 
tion control, and for equipment checkout prior to shipboard 
installation. A similar facility to be used as a training site is 
planned for Bangor, Washington. 

In the Patrol Frigate program, a Combat System Land- 
Based Test Site has been established under direct Government 
contract with the Sperry Company which i_ tasked with overall 
integration responsibility. In addition to equipment checkout, 
this site will provide training. 

The combat systems in the DD-963 and LHA programs 
are under a total package procurement contract and hence are 
the responsibility of Litton Industries. The results of this type 
of integration program are yet to be seen. However, Litton 
has established Land-Based Test Sites as management tools for 
systems development. 

In the case of the DLGN-38 program, a land-based test 
site has been established at Mare Island, California. This site 
has test installations of various components of the total system 
to ensure compatibility, but it is not currently programmed as 
a permanent installation to support life cycle configuration 
management. 

Looking into air systems, the Panel visited the System 
Integration Test Site (SITS) at the Naval Missile Center, v'hich 
played an important role in system integration during develop¬ 
ment of the F-14A. 

Additionally, the Panel reviewed the closely related sub¬ 
ject of management control of the Fleet Combat Direction Sys¬ 
tem Support Activity (FCDSSA) and the Material Command inter¬ 
faces with OPNAV in this area. The FCDSSAs are tasked to 
provide maintenance of existing Fleet digital programs, to up¬ 
date Command and Control programs, and to assist OPNAV in 
NATO tactical system interfaces. The FCDSSAs provide support 
to the acquisition process based upon arrangements made between 
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OPNAV and NAVMAT. Currently the FCDSSAs report directly 
to an OPNAV office tasked with Combat Direction System man¬ 
agement. 

(3) Findings and Conclusions 

Based upon the investigation by the Panel, the following 
conclusions were reached: 

1. The integration of digital systems in strategic sys¬ 
tems is well conceived and properly planned and is 
being executed in a manner which maximizes the 
probability of success. 

2. In other programs, specifically in ship systems, the 
Panel notes a lesser commitment to combat system 
integration. 

3. I he establishment of land-based test and evaluation 
sites for digital combat system engineering develop¬ 
ment, software validation, configuration manage¬ 
ment, and operator/maintenance training is an 
effective way to ensure proper system integration 
management. 

4. The use of a skilled integrator, by contract or sub¬ 
contract, is necessary to insure subsystem com- 
patability. 

5. There is no compelling evidence which would require 
changes to the current organizational structure 
relative to the management of the FCDSSAs. 

6. There is no specific policy for assignment of 
responsibility for life-cycle management of the 
interfaces between the combat subsystems and the 
Command and Control system. 
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(4) Recommendations 

The Panel recommends that: 

Recommendation T&E-16: The Navy should use combat 
integration test sites for all new major systems. 

Recommendation T&E-17: Wherever practicable, the Navy 
should locate future combat systems test sites on Navy- 
owned property to provide permanence for life-cycle con¬ 
figuration control and training facilities. 

Recommendation T&E-18: All programs involving digital 
weapons system/command and control interfaces should 
have a selected, skilled integrating agent accountable for 
the proper integration of the system. 

Recommendation T&E-19: The FCDSSAs should remain 
under the control of OPNAV, but improved procedures 
and processes, within a formal framework, should be 
established for the Material Command's interface with 
the FCDSSAs. Because of operational aspects, the respon¬ 
sibility for life-cycle management of the system interface 
specifications (Weapons to Command and Control) should 
specifically reside in the CNO offices. 

7. COLLATERAL OBSERVATIONS 

As with any study, the review process invariably uncovers sub¬ 
jects which are broader in scope than that provided for in the basic 
charter. However, in many cases, these subjects are closely related 
or strongly impact on the subject under review. One such subject is 
"concurrency" as opposed to "fly before buy. " 

In recent years, "fly before buy" became a buzz word that 
attempted, without definition, to describe serial development. More 
recently this method has been entitled "prototyping. " Either term 
indicates the desire to have a system fully tested at each phase before 
proceeding to the next phase, particularly leading up to the production 
decision. Interpreted literally, the instructions governing the Defense 
Systems Acquisition Review Council (DSARC) process attempt to impose 
such doctrine. Actually, in most major programs a certain amount 
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of concurrency is allowed in the form of limited production before 
completion of all testing. This form of concurrency is endorsed by 
Mr. Packard in his report on T&E (Appendix T&E-C). 

The T&E Panel considers that concurrency in a program may 
be quite necessary if certain systems are to be fielded in reasonable 
time to avoid obsolescence. Intelligent use of concurrency must be 
allowed after proper selection of materials, maximum use of existing 
technology, and adequate t( sting of new technology before full com¬ 
mitment. In reviewing the commercial Boeing 747 T&E program with 
the contractor, it was noted that a great deal of concurrency was 
used. The resulting compressed program allowed Boeing to deliver 
to a commercial customer a production 747 airplane in three and one- 
half years from program start —a start which involved building a new 
plant in which to build the airplane. 

The 747 program was chosen for review in order to examine 
the T&E program of a successful "Major" civilian project which was 
generated and carried out without the support of DOD or Congress. 
Interestingly, there were several familiar similarities with military 
programs. For example, the aircraft experienced a weight growth 
problem during development. Secondly, the schedule was driven by 
an initial operational capability (IOC) date —an IOC date which had to 
be slipped three months because of development problems. Some addi¬ 
tional highlights of this program which bear on the NMARC review are: 

. Firm agreements on contract price 

. Solid guarantees 

. No meddling by either side 

. Simple, forthright contracts 

. Mutual agreement on escalation clauses 

. Lack of contractor management layering 

. Rapid decision-making ability by program personnel 

. Responsibility with authority in contractor's organization 

. Uncomplicated lines of communication between parties 

. Informality and person-to-person contact. 

By comparison, military purchases of commercial versons of this 
and other Boeing aircraft added several management layering problems 
plus additional costs to the taxpayer because of military directives 
and specifications. For example, the strict imposition of a Govern¬ 
ment directive on a recent commercial aircraft procurement program 
placed such additional requirements on contractor flight test personnel 
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that the Government was required to pay approximately $65, 000 extra 
for this previously tested commercial aircraft. In addition, the Govern¬ 
ment-imposed requirement of approving test plans, sometimes up to 
90 days in advance of scheduled tests and with no provision for last- 
minute modifications due to weather conditions or equipment availability, 
severely restricted the flexibility and efficiency of the test program. 

Government business is hedged by regulations and specifications 
so numerous and so restrictive as to connote distrust and to engender 
an unwholesome adversary relationship between government and con¬ 
tractor. 

Recommendation T&E-2 0: Military purchases of commercial 
products, particularly successful off-the-shelf systems, should 
be examined especially for cost savings through simplification 
of contr-act requirements. 

Concluding the T&E Panel report, the Panel Chairman would 
like to officially recognize the cogent comments of one of the Panel 
members, attached as Appendix T&E-D. These comments describe 
first order problems facing the acquisition programs of the DOD in 
the present and coming years unless some positive and enlightened 
efforts are undertaken. 

8. SUMMARY OF TEST AND EVALUATION 
PANEL RECOMMENDATIONS 

The summary of T&E Panel recommendations which follow 
group the recommendations as "major" and "other, " but the recom¬ 
mendations in each group are not necessarily in any order of rank. 

(1 ) Major Recommendations 

Recommendation T&E-l: The organization within the 
office of the Chief of Naval Operations which is respon¬ 
sible for "Combat Effectiveness" of naval systems should 
be strengthened. Resources for analysis, operational 
icsting, combat simulation, intelligence liaison, require¬ 
ments auditing, tactical development and evaluation, and 
monitoring Fleet readiness should be included in the 
"Combat Effectiveness" office. 
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Recommendation T&E-7: A specific approval authority 
should be designated for TEMPs in each program category. 
This aspect is particularly pert nent to the Less-than- 
Major programs v/hich are not subjected to Major program 
monitoring. Further, an annual review process for Less- 
than-Major programs should be established. 

Recommendation T&E-12: A flag officer should be desig¬ 
nated as Test Facilities Manager in the Naval Material 
Command to managt directly or through Systems Commands, 
as appropriate, all test and evaluation related facilities, 
ranges, and centers assigned to the Naval Material Com¬ 
mand. This officer could be assigned additional duty in 
OPNAV as the Navy's Development Facilities Manager 
to provide the single point of contact with DEPDIR(T&E) 
on facilities and resources coordination. 

Recommendation T&E-15: A dedicated ship platform, 
new or old, with a multitest mission (i.e., weapons, 
machinery, electronics, etc. ) should be developed. 

Recommendation T&E-16: The Navy should use combat 
integration test sites for all new major systems. 

Recommendation T&E-18: All programs involving digital 
weapons system/command and control interfaces should 
have a selected, skilled integrating agent accountable 
for the proper integration of the system. 

(2) Other Recommendations 

Recommendation T&E-2. The capability for seaborne 
simulation should be developed further in such a manner 
that future test and evaluation is accomplished in a sim¬ 
ulated hostile environment. The operational training of 
personnel should also be realized in such an environment. 

Recommendation T&E-3: Test and “valuation planning 
should be reviewed to insure that threat requirements 
and test plans are both identified and addressed by the 
Developing Agency .\nd CPTEVFOR during system design, 
engineering, and de/elopment testing. An auditable trail 
of requirements vei sus performance should be maintained. 
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Recommendation T&E-4: In-service evaluations of active 
fleet units, specifically those combatants with advanced 
missile weapons systems, should be strengthened in order 
to provide the CNO with documented reports on combat 
effectiveness of Fleet systems. This procedure would 
ensure timely feedback of engineering and support problems 
to Developing Agencies. 

Recommendation T&.E-5: A prioritized budget for imple¬ 
mentation of overall threat simulation requirements in 
support of all T&E programs from development through 
Fleet exercises should be established. 

Recommendation T&E-6: A truly expert evaluation force 
should be provided by elevating the overall knowledge and 
expertise of the Navy officer corps engaged in T&E through 
higher formal education in peacetime. (The continuing 
education program under the Naval Postgraduate School 
would assist in achieving this. ) 

Recommendation T&E-8; The need for the "Manual for 
Control of Testing and Ship Conditions" (NAVSHIPS 
0905-485-6010) should be reviewed to determine if the 
level of detailed involvement with the contractor during 
production testing is warranted in both a technical and a 
business sense. Additionally, the Navy should review 
the requirements of the "Total Ship Test Program for 
Ship Production" (NAVSHIPS 0900-077-3010) with a view 
toward removing an expensive overinvolvement with the 
contractor's test program (e.g.. Stage 3 testing and 
testing sequence requirements). 

Recomiru nciation T&E-9: It should be ensured that dis¬ 
crepancies brought out in tests are brought to the attention 
of all concerned in a timely fashion and that time and 
funding are available for correction of deficiencies. The 
Panel further recommends that the use of the "yellow 
sheet" format, as used in the aircraft acceptance process, 
be adopted by OPTEVFOR. 

Recommendation T&E-10: Test and evaluation documenta¬ 
tion should be ensured that adequately descr bss test 
goals for reliability, maintainability, suppo^cability (ILS), 
and survivability. 
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Recommendation T&E-ll: The T&E planning effort and 
the program review process should be used to ensure that 
a properly balanced program is formulated which provides 
for sufficient testing to achieve a desired level of confidence 
in projected system performance. It should be recog¬ 
nized that systems can be ovenested to the point of being 
uneconomical. Testing beyond the maximum capability of 
the item, where failures are expected due to design limiis, 
should not be conducted unless the purpose of the testing is 
specifically to examine the failure mode. Additionally, 
with due regard for the budget cycle, program schedule 
and funding plans which allow sufficient reserve to permit 
correction of deficiencies uncovered during test execution 
should be ensured. 

Recommendation T&E-13: The CNM Test Facilities 
Manager's office should be staffed and supported to per¬ 
form the following tasks: 

. Assess capacity and monitor work assignment 

. Coordinate military construction and procurement 
funds; e.g., make facilities improvement consistent 
with workload projection 

. Develop and manage Navy targets and threat simula¬ 
tion assets through appropriate field activities and 
in coordination with operational commanders. 

Recommendation T&E-14: The Naval Sea Systems Com¬ 
mand should sponsor an analysis of assigned facilities, 
similar to that documented in the NAVAIR Donaldson 
study, to assess existing capabilities, possible redundancy 
of effort, and areas susceptible to management refinement. 

Recommendation T&E-17; Wherever practicable, the Navy 
should locate future combat systems test sites on Navy- 
owned property to provide permanence for life-cycle con¬ 
figuration control and training facilities. 

Recommendation T&E-19: The FCDSSAs should remain 
under the control of OPNAV, but improved procedures 
and processes, within a formal framework, should be 
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established for the Material Command's interface with the 
FCDSSA. Because of operational aspects, the responsi¬ 
bility for life-cycle management of the system interface 
specifications (weapons to Command and Control) should 
specifically reside in the CNO offices. 

Recommendation T&.E-2Q: Military purchases of com¬ 
mercial products, particularly successful off-the-shelf 
systems, should be examined especially for cost savings 
through simplification of contract requirements. 

In summary, the T&.E Panel finds the Navy making good progress 
in test and evaluation matters. The material area in need of the most 
attention is in surface warfare systems, which is addressed specifically 
in several of the Panel's recommendations. However, the most impor¬ 
tant consideration the Panel found is that the Navy should restructure 
its acquisition management approach to ensure that the acquisition of 
material is totally relevant to the projected threat. The lead recom¬ 
mendation concerns this finding and is suoported by several other 
recommendations. 
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V. PROCUREMENT PANEL 

The Procurement Panel report, which is presented in this chap.- 
ter, embraces more than just procurement — the formal act of buying 
a product — since the understanding of the procurement function itself 
is dependent on a clear understanding of the total acquisition process 
from definition of requirement to operational use. In the short time 
of this study, addressing all of the problems that were raised by both 
Government and industry personnel would have been impossible; thus, 
only the most important and those that the Panel felt offered the high¬ 
est payoff have been discussed. 

In the course of its review the Procurement Panel was faced on 
several occasions with an issue that was considered to be beyond the 
scope of the Panel's charter during the limited time available for the 
study but that nevertheless snould be identified as a subject for further 
study. This issue is the question oí the need for reorganization of the 
Navy structure. Many comments were offered regarding the need to 
change the Navy organizational structure; specifically, these comments 
favored a return to the bilinear organization of the 1950s. The Panel 
believes that the Navy organization is complex and recommends that 
it be studied by the Navy to determine if simplification and reduction 
of overlapping responsibilities are possible. 

1. BACKGROUND 

Historically, the U. S. Navy has nearly always enjoyed the over¬ 
whelming support of the people, the Congress, and the President. It 
was the symool since early days of the courage, fighting spirit, and 
determination that most Americans feel to be the hallmark of the nation. 
It has been widely used as a valuabl1 adjunct to diplomatic endeavors, 
and its presence around the world haa given confidence and hope to 
many. Yet today it suffers from lack of support in the Congress; it 
no longer commands the general public's traditional respect as the 
finest fighting force afloat; it is beset by critics from all sides. 

Part of this is the natural result of changing times, the advent 
of long-range missilery, the disenchantment with an unpopular war. 
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and the desi-e in the Congress to sponsor more politically acceptable 
social-benefit programs. But some of the problem can also be traced 
to the lack of communication of a sense of mission and purpose by the 
Navy itself and by its inability to maintain a steady course with clearly 
defined goals, fiscal integrity, and a constructive business relation¬ 
ship with its shipbuilders. In its study the Procurement Panel made 
a special effort to probe the basis for this erosion of the Navy's stature 
and has made recommendations that it feels will substantially improve 
the Navy's credibility with the Congress and its relationships with in¬ 
dustry and, through more efficient use of resources, will lead to a more 
effective fighting force. 

The study approach taken consisted of interviews with key per¬ 
sonnel within the Navy and industry. Visits were made to three ship¬ 
yards and one major aircraft plan.. In addition to these formalized 
briefings and visits, many interviews were conducted on a person-to- 
person basis by members of the Panel and the staff. The consulting 
firms of Cresap, McCormick and Paget Inc. and Logistics Management 
Institute conducted interviews with the Navy program offices and have 
submitted an extensive supplementary report on the program manage¬ 
ment function. 

2. MAJOR ISSUES EXAMINED 

This report addresses four main areas of the total acquisition 
problem: systems acquisition, procurement practices, program 
management, and iinally, a specific section for ship acquisition. 

Regarding systems acquisition, the Panel reviewed the problems 
associated with requirements definition, planning, and funding of 
major programs. Su< h problems as the diffusion of authority, the 
subversion of the Defense Systems Acquisition Review Council (DSARC) 
process, layering, " the dilution of authority, and the resultant insta¬ 
bility of program requirements have been examined. In addition, 
issues relating to major system acquisition planning, programming, 
and budgeting have been reviewed. Recommended improvements are 
proposed. 

Regarding procurement practices, the Panel has addressed the 
procurement process, pertinent regulations, source selection, the 
selection of contract types, and associated contractor problems. 
Specific problems concerning internal Navy and OSD program funding, 
negotiation review procedures, and delegation of authority to contract’ 
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administration personnel were considered. ProbV.ms associated with 
the Navy/contractor relationship were studied including deficiencies 
in the source selection/evaluation process, such as technical trans¬ 
fusion, auctions, buy-ins, and the selection of contract types. The 
engagernent policy, escalation, and cash flow problems were also 

reviewed. Recommendations have been presented. 

Relative to program management the Panel has dealt primarily 
with the day-to-day working relationships of the project manager (PM) 
and his associates. The primary emphasis has been oiaced on those 
factors that either enhance or inhibit the project manager's ability to 
carry out his responsibilities. Specific findings and conclusions 
regarding the matrix form of organization, the PM's control of funds, 
the effect of layering, the PM's role in procurement, and foreign 
military sales are discussed. Recommendations on the PM's authority 
and interrelationships with other Navy and Office of the Secretary of 
Defense (OSD) organizations are presented. In addition, a study of 
the Navy's program management organization was undertaken by 
C resap, .McCormick and Paget Inc., management consultants; the 
report of that study is included as an annex to this report. 

The final section of the Procurement Panel report covers spe¬ 
cific problems associated with ship acquisition. The shipbuilding 
industry has changed radically in the last few years from an industry 
that had a great amount of available capacity to one that is now very 
busy. Many yards that formerly were dependent on Navy work are 
now preoccupied with more profitable commercial work. The avail¬ 
ability of shipyards to fulfill Navy requirements, particularly those 
with nuclear capacity, has decreased significantly. The Navy did not 
recognize this situation early enough and through its policy of engage¬ 
ment has made Navy work unattractive to many yards. The Panel 
examined the problems that the Na-/y has that are peculiar to the 
shipbuilding industry. Many of the common problems found in the 
prior three sections have been injiuded for the sake of continuity. 

A Study of Project Management for the Navy's Major Weapons 
Systems Acquisitions Process, Cresap. McCormick and 

Inc., Management Consultants, December 1974. 
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Many studies have been conducted in recent years dealing with 
the problems of Government procurement, and very few of the recom¬ 
mendations made in this report are being made for the first time. 
The Panel feels that the specific recommendations made in this report 
are current, sound, and worthy of serious consideration for implemen¬ 
tation. 

3. SYSTEMS ACQUISITION 

In the early and mid 1960's, the Navy and other armed services 
saw a gradual but increasing erosion of their decisionmaking preroga¬ 
tives as increasingly greater control of all aspects of the weapons 
acquisition process was assumed by a very small group operating within 
the Office of the Secretary of Defense (OSD). The Navy quite properly 
felt that basic decisions aNecting its operational capability were being 
made by analysts with little or no exposure to national defense exigencies. 

Under Deputy Secretary of Defense Packard, this policy was re¬ 
nounced and a new policy of restoring responsibility and authority to 
the armed service components was enunciated with the issuance of 
DOD Directive 5000. 1. This top-level policy clearly establishes within 
OSD the prerogative of policy formulation, assuring that programs are 
pursued in response to valid needs and evaluation of policy implemen¬ 
tation on approved programs. It just as clearly assigns to the armed 
service components the prerogatives of need identification, definition, 
and development and production of svstems to satisy those needs. 
The Panel found that, while DOD Directive 5000. 1 is very clear in 
its policy direction, the implementation of this policy within the Navy 
and the OSD is not being carried out in the manner intended. 

(1) Statement of the Issue 

A problem of the Navy's material acquisition system has 
been the inability of the Navy to formulate and implement a real¬ 
istic long-term plan to meet its major systems acquisition ob¬ 
jectives. This has led to criticism by the OSD, the Office of 
Management and Budget (OMB), and the Congress. The 
Panel believes that the reason for this situation stems in good 
part from the fact that the concept of DOD Directive 5000. 1 
has not been implemented, for which OSD must bear a share 
of the responsibility. The heavy OSD staff involvement through¬ 
out a system's life cycle, from concept formulation through 

V-4 



Procurement 

production and deployment, contributes to the Navy's problems 
in developing long-term plans. Such a situation tends to stultify 
effective Navy management initiatives because of the diffusion 
of accountability and responsibility. 

In this issue the Panel has explored specific areas of the 
acquisition process and found that in nearly every case the reasons 
for poor performance could be tract J to a lack of coordination 
between organizational elements of the Navy and OSD, an incred¬ 
ible amount of organizational layering (i. e. , duplicative func¬ 
tions usually exercised by staff personnel), and a clear lack of 
delegation of sufficient authority and responsibility at all levels. 
The following specific subissues were examined: 

Requirements definition and determination of system 
alternatives 

Acquisition planning and strategy 

Resources and budget management 

Program control and DSARC implementation 

Organizational layering. 

(2) Study Approach 

This issue was examined by the Procurement Panel by 
means of personal conversations with and briefings by project 
managers of the Navy's major programs and their staffs; by 
on-site visits to three major shipbuilders' facilities and onr 
major aircraft contractor; by review of recent testimony before 
the Seapower Subcommittee of the House Armed Services 
Committee; by discussions with others of the Navy's experienced 
officials including contracting officers and with their counter¬ 
parts in industry, and by analysis of papers that relate to the 
subject. 
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(3) Findings, Conclusions, and Recommendations 

Requirements Definition and Determination 
of Systems Alternatives 

The Navy is inhibited, by heavy OSD staff involve¬ 
ment, from exercising its prerogatives in the generation, 
evaluation, and selection of system alternatives. To ex¬ 
plore alternatives adequately, the armed services require 
the authority to pursue diverse efforts in an unconstrained 
fashion until sufficient information is generated upon which 
to base intelligent decisions as to which efforts to continue, 
shelve, or abort. In practice, however, the OSD staff 
has interjected itself into the exploratory process, looking 
for justification and review before the Navy has had an 
opportunity to examine the alternatives. Paradoxically 
such detailed review is likely to suppress rather than 
stimulate the exploration of alternatives since the service 
is forced to justiiy its analysis and in the process pushes 
for OSD concurrence as to what may appear to be the best 
choice at that given point in time. OSD review generally 
should not occur until the data that the effort in question 
is designed to produce become available. The only really 
practical means of operation is for the armed services to 
furnish choices, not undigested information, with the 
choices having been developed in a relatively unconstratined 
fashion. Although informal OSD staff involvement is ap¬ 
propriate, formalization thereof may be expected to force 
premature reliance on unrefined data. 

Recommendation PROC-1: The Secretary of Defense 
(SECDEF) or the Deputy Secretary of Defense 
(DEPSECDEF) should reinforce the decentralization 
principles of DOD Directive 5000. 1 and its deriva¬ 
tive policies by preventing OSD staff involvement in 
and constraint of the Navy's studies of alternatives 
prior to the Navy's requesting the program initia¬ 
tion Defense Systems Acquisition Review Council 
(DSARC) (#1). 
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Recommendation PROC-2: The Secretary of the 
Navy (SECNAV) should assure that SECNAV In¬ 
struction 5000. 1 provides for comparable elimina¬ 
tion of premature Navy staff involvement and con¬ 
straint to assure the project manager's control over 
management of conceptual ind exploratory develop¬ 
ment programs. 

2. Acquisition Planning and Strategy 

The Navy's proposed system for developing acquisi¬ 
tion strategy and program plans via the Decision Coordi¬ 
nating Paper (DCP) provisions of DOD Directive 5000.2 
for a major weapons system is in need of amplification 
and perfection. There seems to be no substantial evidence 
or assurance that such strategy and plans are developed 
by c PM supported by experts knowledgeable in all functional 
areas includi, g operations, requirements, procurement, 
production, costing, logistical support, equipment tech¬ 
nology, or industrial inputs. Most important of all, pro¬ 
gram instability over the entire life cycle seems to result 
from a lack of total and continuous dedication to achieve¬ 
ment of the objectives of a plan on the part of all concerned. 
Thus there seems to be no assurance that the approved 
plans and strategy can ever survive the inevitable changes 
of command at the secretariat and top military policy¬ 
making levels. 

With a perpetuation of this philosophy and approach, 
Navy program management will continue to be subject to ’ 
unwarranted OSD and congressional intervention into its 
affairs. Also, any accommodation to be reached between 
the Department of Navy and OSD with respect to the decen¬ 
tralization concepts of DOD Directive 5000. 1 is dependent 
on the need for the Navy to amplify and perfect its present 
system for development and execution of program plans 
and strategy. 

Recommendation PROP-3: The Secretary of the 
Navy (SECNAV), the Chief of Naval Operations 
(CNO), and the Chief of Naval Material (CNM) 
should take steps to improve specific system 
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development and acquisition programs, ln par¬ 
ticular, strategy and plans should be developed by 
experts professionally knowledgeable in all func¬ 
tional areas involved with benefit from contacts with 
knowledgeable industry personnel. These profes¬ 
sionals should have long-term continuity. Such 
strategy should be developed with firm corsideration 
given to existing POM-proj ected resources. The 
strategy should establish guidance within which the 
affected PM can perform tradeoffs. Key partici¬ 
pants in the development of such a plan or strategy 
should continue in positions of responsibility in the 
program. The PM must play an integral role if 
not actually lead the planning effort. 

3. Resource and Budget Management 

The Navy has been severely criticized by the Con¬ 
gress for major perturbations in its acquisition program 
This has lead not only to unfortunate reductions in fund¬ 
ing requests, br.t also to a seeming lack of confidence in 
the Navy's planning and programming capabilities. 

The annual budget process forces reappraisal of 
programs that in reality probably do not need annual 
review. The counterproductivity of such actions should 
be reviewed and corrective steps taken to lengthen the 
inter\at of program budget review. Unfortunately, con¬ 
trary to stated OSD and Navy policy, the Panel perceives 
a tendency to require more frequent review at all levels 
throughout the acquisition process. So many are review¬ 
ing the very justification for major programs at such 
frequent intervals that the result has been a serious 
negative impact on the efficient acquisition of such pro¬ 
grams. This annual budgetary process, moreover, coupled 
with continuous reappraisal of the military threat and 
changes in management philosophy, leads to program tur¬ 
bulence, which generally results in higher unit costs and 
stretched schedules. 

There are conflicts in armed service/OSD respon¬ 
sibilities, interest, and prerogatives in the area of 
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resource allocation and budgeting. For example, the 
OSD desires zero-based total program budget reviews- 
owever, the budget is so large and programs so numer- 

™Sr,aV?,PT1Ude annual total Pr°gra^ review by the 
OSD staff. Therefore, of necessity, OSD review must 
deal mainly with incremental changes, which in turn 
ranslate to detaüed OSD monitoring, create more rules 

and thresholds governing substitutions, and add new 
categories among which resources cannot be transferred 
In turn, pressure is created for shredding out more and ' 
more program elements to provide "visibility" for staff 
members charged with keeping track of various costs. 
In the long run this often increases the cost of exploring 
alternatives. H ë 

Thus, one original aim of program budgeting — 
ge tmg the services to look at the full costs of alternative 
coices-may be frustrated by the very action intended 
to stimulate examination of the full cost of alternatives 
The lack of a coordinated OSD/service approach to re¬ 
source requirement planning hinders the Navy's ability 
to support its programs to the Congress. 

The Navy has been faced in recent years with 
massive claims, primarily from shipbuilders. While 
no single factor creates these claims, the Panel noted 
during its investigation a consistent story of underbudgeting 
on major programs. The Panel believes that a major 
factor contributing to this situation has been the tendency 
on he part of the Navy, under pressure from Congress, 
to eliminate all contingency funding that would normally 
be expected to cover unforeseeable technical difficulties 
and the like. 

me ^anei leels that such contingencies are neces¬ 
sary and suggests that the Navy conduct its internal budget 
exercises on a conservative basis, such as budgeting for 
management reserves. In addition to the need for realistic 
budgets, the Navy can strengthen its position by identifying 

requÍrements^*6 ^ layÍng °Ut '“«-term require- 

Recommendation PROC-4: SECNAV and CNM 
should take immediate, positive steps to improve 
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major system planning, programming, budgeting, 
and acquisition data for presentation to appropriate 
key congressional committee and professional staff 
members. SECNAV. CNO, and CNIV1 should also 

es eos to better acquaint such persons with Navy 
mission deficiencies, programs, and requirements^ 

Recommendation PROr-5; Major acquisition pro¬ 
grams should be budgeted on a multiyear basis 
and include a management reserve, which should 
be under the control of the Navy. 

g^smendation FROC-fi; The Navy should identify 
certain core programs that should be regarded 

hf .te .C°nCe,rned aS inviolate sh°rt of ">ajor change 
in the threat assessment. The Navy should present 
a long-range plan for these programs to the Congress 

nd justify the need for multiyear authorization. 

Recommendation PRnr-7. 0SD and the Navy should 
develop a coordinated approach to resource require- 

aimed at reduction in the levels and 
ypes of detailed OSD monitoring, rules and thres¬ 

holds of governing substitutions among various re¬ 
source categories, and the multiple shredouts of 
program elements. 

lEr2dan"h,PROC:'8: The Navy should examine the problems associated with downward ores- 
sures on program estimates with a view to formulat- 
ng policies aimed at elimination of such practices 

uPimaf? the geneSlS of cost growth and claims and 
ultimately 01 congressional antipathy. 

4. Program Control and DSARC Implements ion 

nnn rv^ °SARC Process seems to be well conceived- 
DOD Directive 5000. 1 provides for an appropriate 
baiance between OSD policy and direction and delegation 
of authority and responsibility to the DOD componeos 

thcPOSD tCoe'thhe°ÑaVer'- 's' delegaUon of «sponsibility by 
NavWnr tha mdeed by to OSD and the 
Navy, for the management of programs is insufficient 
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The repetitive reviews of extreme detail lead to a lessen¬ 
ing of confidence and negatively impact the management 
of programs. 

Viewed from the perspective of Navy PMs, the 
basic thrust of DOD Directive 5000. 1 — to incentivize the 
armed services and PMs to seek more responsibility and 
authority — has been blunted by a continuance of heavy 
OSD staff involvement. Thf complaints focus on the DSARC 
process for the following reasons: 

. After scrubbing all alternatives and firming 
up the Development Concept Paper (DCP), the 
Navy often finds alternatives added by the 
OSD staff that frequently carry greater weight 
than the Navy oosition. 

. DSARCs are scheduled too frequently, creating 
funding, contractual, and schedule turbulence. 
The numerous prebriefings for each DSARC 
are primarily for the benefit of staff and result 
in the dilution of the PM's time out of propor¬ 
tion to the value of such exercises. 

. The DCP decisions, as drafted by the OSD 
staff, are frequently delayed in issuance and 
may not reflect the verbal discussion at the 
actual DSARC meeting. 

Some improved accommodation must be reached as 
to the appropriate balance to be struck between Navy/OSD 
responsibilities, interests, and prerogatives. 

Recommendation PROC-9: The Secretary of 
Defense (SECDEF), DEPSECDEF, and SECNAV 
must effect improved accommodation between 
OSD and Navy views as to the appropriate balance 
to be struck between OSD/Navy responsibilities, 
interests, and prerogatives as intended by the 
principles of DOD Directive 5000. 1. Some 
specific examples are the following: 
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. Eliminate OSD staff constraint of Nav> studies 
of alternatives prior to Navy's requesting the 
first DSARC. 

Extend the half life of DSARC decisions 
Once the SECDEF/DEPSECDEF and SECNAV 
agree on a signed DCP, stick with the decision 
longer than is currently the case — i. e. , 
purposefully i educe program turbulence, 
which is generated internally by OSD/Navy. 

Adopt a practice of hearing Navy positions 
firsthand before making negative decisions 
regarding the Navy's DSARC proposals. 

Retreat from the practice of using the DSARC 
process to approve annual production buys 
of hardware programs already approved for 
production 

Relative to shipbuilding programs, adopt a 
practice of letting the thresholds established 
in the original DCP operate to control the 
construction program (i. e. , the current 
trend is toward requiring as many as ten 
separate DSARCs, with all the attendant 
prebriefings, briefings, etc. in connection 
with a new ship class development and con¬ 
struction program). 

Recommendation PROC-IQ; SECNAV should con¬ 
vene the NSARC upon the recommendation of the 
CNO or the CNM, to review major weapons sys¬ 
tems acquisition at key junctures where DSARC 
meetings are now required. CEB meetings now 
conducted as pre-DSARC meetings should be con¬ 
ducted in joint sessions with the NSARC, to assure 
that all senior Navy principals consider program 
issues concurrently and jointly, and to reduce 
review activity for the PM. 

V-12 
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5. Organizational Layering 

The problems related to generation/selection of 
alternatives and resource allocation previously discussed 
generally manifest themselves through layering of people 
throughout the OSD staff and Navy headquarters-level 
organizations. Contrary to the original intent of the DSARC 
process (to facilitate major program decisions and to obtain 
commitment and support from the main parties concerned), 
the process has become overinstitutionalized. Whereas it 
was originally intended that a major program would be 
reviewed by the DSARC at three junctures, the trend now 
is toward as many as six or seven reviews per program. 
Such multiple review cycles create major problems for 
the PM due to (1) prebriefings/ancillary DOD Cost Anal¬ 
ysis improvement Group (CAIG) and T&E efforts and 
(2) the overlying budget process operating to invalidate 
Development Concept Paper (DCP) thresholds almost 
before the ink drys on an approved DCP. 

It is perceived that real improvement in the genera¬ 
tion, selection of alternatives, and resource allocation 
phases of the acquisition process can only be achieved 
through a reduction in staff involvement in line operations 
at all levels. The heavy layering at Navy headquarters 
levels largely is a function of the extensive demands placed 
on them by the OSD staff. Any quantum reduction in layer¬ 
ing must begin and be maintained with a significant reduc¬ 
tion in both the numbers of OSD staff personnel and the 
degree of remaining involvement in armed service pro¬ 
gram detail. 

Recommendation PROC-11 : SECDEF, DEPSECDEF, 
and 3ECNAV should evaluate staff needs, functions, 
and responsibility/authority assignments in the con¬ 
text of DOD Directive 5000. 1 emphasis on stream¬ 
lined decisionmaking and strong, relatively autono¬ 
mous PMs. Specific policy should be promulgated 
that delineates authority and responsibility limits 
of staff specialists. The billets eliminated by the 
reduction of excessive layering should be utiliz ed 
by reassigning them to the operational functions 
including augmentation of the PMs. 
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PROCUREMENT PRACTICES 

(D Statement of the Issue 

Problems that fall within this issue are considered in 
two broad categories: (1) those that relate to internal Navy 
and OSD practices, such as program funding, and (2) those 
that pertain to the Navy/contractor relationship, such as 
type and source selection procedures and selection of con¬ 
tract. Within these broad categories the Panel examined in 
detail six major subissues that have been identified as prob¬ 
lems by both Navy and contractor personnel. These are: 

Program budgeting and funding 

. The need for improvements in procedures 

. Deficiencies in the source selection process 

. Selection of contract type 

Gtovernment/contractor relationships 

. Special economic considerations. 

(2) Study Approach 

The issue was examined by the Procurement Panel 
by means of personal conversations with and briefings by 
several project managers of the Navy's major programs' 
and their staffs; by on-site visits to three major shipbuilders' 
facilities and one major aircraft contractor; by review of 
recent testimony before the Seapower Subcommittee of tie 
House Armed Services Committee; by discussions with 
others of the Navy's experienc-d officials including con¬ 
tracting officers and with their counterparts in industry 
and by analysis of other papers that relate to the subject. 
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(3) Findings, Conclusions, and Recommendations 

1 Program Budgeting and Funding 

Budget estimates presented to Congres- for major 
programs often appear to be unrealistic. The underlying 
cause is not believed to rest upon the inadequacy of the 
basic estimating system in use nor upon any lack of com¬ 
petence or diligence of the personnel involved (in fact, 
the contrary appears to be the case). It do^s appear, 
however, that the quality of the overall cost estimates has 
been degraded by a downward estimating bias in the pre¬ 
paration and processing of major weapon system cost 
estimates. This downward bias stems from either con¬ 
scious or unconscious attempts to oortray optimistically 
the expected program costs, in spite of uncertainties 
associated with economic conditions technical difficulties , 
and program changes. 

The natural pressures of competitive systems, the 
desire to sell the program, and optimism have all con- 
tribuied towards a reduction in estimated budget require¬ 
ments from the baseline estimate by the time the request 
finally gets to the Congress. This forced reductioi could 
come from within the Navy, the DOD, OMB, or finally 
even Congress itself, but the end result is the same: 
underfunded programs that generally run into trouble. 

The Navy should have the capacity in its Systems 
Commands (SYSCOMs) to develop reasonable program 
cost estimates with associated rationale. The Panel 
feels that if such estimates, made at the outset of a pro¬ 
gram funding cycle, were maintained as a record through¬ 
out program life, then the ultimate funding would more 
closely approximate actual requirements. Higher level 
reviewing authorities within the Navy or OSD should not 
direct or approve changes to any baseline cost estimate 
without substantiating evidence of change in scope. 

Recommendation PROC-12: The Navy should im¬ 
prove the reliability of estimated program costs 
it presents to Congress. The responsibility for 
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the preparation of baseline cost estimates should be 
assigned to the S\SCOMs. Detailed baseline esti¬ 
mates with associated rationale should be developed 
for each major program. The baseline estimate 
should be made a matter of record and should not 
be changed except when justified by modifications 
to scope and then only when completely substantiated 
in writing. (See further discussion in Chapter VII, 
Cost Panel). 

2. The Need for Improvements in Procedures 

The Panel found considerable dissatisfaction with the 
manner in which approvals for major programs are processed. 
The Advance Procurement Planning (APP) document de¬ 
tails a complete acquisition plan covering such things as 
quantities, potential sources, and funding requirements. 
This document forms the basis for business strategy 
decisions and is approved at all levels up to and including 
the Chief of Naval Material. 

APPs should be prepared on a timely basis. Statutory 
documents such as the Request for Authority to Negotiate 
(RAN) and the Determination and Findings (D&F) could be 
processed expeditiously merely by referring to the already 
approved APP. With such an in-depth review at the begin¬ 
ning of the business cycle, the pricing aspects of the present 
business clearance review could then be performed within 
the SYSCOMs and a considerable amount of time could be 
^aved. 

The Panel also found considerable dissatisfaction 
with the level of authority granted to field personnel. 
While requirements vary, the Panel feels that the assign¬ 
ment of competent contracting personnel with commen¬ 
surate authority within Super\ isor of Shipbuilding 
(SUPSHIP) offices and Naval Plant Representative Offices 
(NAVPROs) could greatly speed up the negotiation of changes 
and forestall potential claims. The present practice of 
restricting administrative contracting officers (ACOs) 
to very minor actions without going back to headquarters 
for approval is self-defeating. 
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Recommendation PROC-13: The Navy should empha- 
size the review of proposed acquisitions at the be¬ 
ginning of the business cycle, utilizing the APP 
document to delineate clearly all facets and consid¬ 
erations of the proposed procurement. Review 
should be accomplished through the command chain 
including a representative of the Assistant Secretary 
of the Navy for Installations and Logistics (ASN(I&L))f 
RANs and D&Fs should reference the approved APP 
and should be expedited through the sys+em. 

Recommendation PROC-14: NAVMAT should assess 
SySCOM capacity to approve its own business clear¬ 
ances and increase their approval levels as appropri¬ 
ate. NAVMAT should periodically audit the SYSCOMs1 
performance of the business clearance function and, 
if that audit reveals serious deficiencies, the business 
clearance authority can be returned to NAVMAT 
until the deficiencies are remedied. 

Additional billets should be provided to the SYSCOMs' 
contracts directorates for specialists in advanced 
pricing techniques. 

Recommendation PROC-15; Reliability and main- 
tainability requirements should be eliminated from 
the business clearance. These requirements have 
nothing to do with the business aspects of procure¬ 
ment and have substantially increased procurement 
lead times. 

3. Deficiencies in the Source Selection Process 

The Navy, along with the rest of DOD, has been 
criticized for its source selection policies and practices. 
This criticism generally involves the following areas: 

Clarity of Requests for Proposals (RFPs) 
. Technical transfusion 

Buy-ins 
. Parallel negotations (auction techniques) 

Best and final offers. 
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Taken together these techniques cover the signifi¬ 
cant steps and problem areas that are generally consid¬ 
ered to be part of the administrative process leading to 
the award of a major program. While each of these alone 
can be justified in certain cases, it is the combination of 
all taken together and the manner in which they have been 
utilized that has led to the numerous complaints ano general 
dissatisfaction with Navy selection and award practices. 

Lack of clarity in RFPs is a major complaint of 
Navy contractors, other than shipbuilders. This U 
unfair to contractors who may discuss issues that they 
feel are significant in a technical dissertation only to 
find out later that the Navy considers them unimportant, 
while issues that the Navy believes to be vital have been 
ignored. Evaluation criteria have been alleged to be so 
vague as to be misleading. There is a direct relation 
between the clarity of the EFP and the quality of proposals 
received; therefore, care should be taken to insure that 
all significant requirements are precisely set forth and 
that optional requirements are clearly labeled. 

Technical transfusion occurs when the best elements 
of a proposal are revealed to other offerors. This is 
encouraged under SECNAV Instruction 5000.1 where it 
would not confer a competitive advantage. A serious in¬ 
justice can result, however, when a number of offerors 
are equalized technically. Price or estimated cost alone 
then determines the successful contractor. 

Technical transfusion would appear to be appropriate 
only when the Navy is paying for the proposal, such as in 
the contract definition phase. This distinction is not made 
clearly in SECNAV Instruction 5000. 1. The topic is treated 
briefly but well in NAVMAT Note 4255 of September 23, 197-1, 
which states: 

.... strengths, weaknesses, or overall evaluation of 
any offeror's proposal with respect to other proposals 
must not be divulged either directly or indirectly. 
The conduct of discussions must avoid leveling pro¬ 
posals to the point where technical discrimination 
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necessary for source selection is destroyed and cost 
however weighted, assumes disproportionate impor¬ 
tance. 

The term buy-in 1 is commonly used to describe 
the tactic of submitting an unrealistically low cost pro¬ 
posal as a means of winning a competitive procurement. 
It can often result however, from actions generated by the 
Navy, either by "leaking" the amount of money available 
for a particular procurement, which is below a reasonable 
bid, or by setting one contractor against another in an 
attempt to gain price reduction. In either event, the 
result is the same — the award is made at a price below 
reasonable expectation, and either the contractor or Hie 
Government ends up paying the final bill, depending upon 
the type of contract employed. The unfortunate part of 
such a situation, however, is that the contractor is under 
undue pressure from the very outset of the contract and 
his actions are geared toward minimum expenditures, 
which nearly always works to the detriment of the program. 

Both the Navy and the contractor must share the 
blame for this situation. The Navy has the capability 
to provide itb own estimate of program cost and should 
not openly encourage or accept unrealistically low prices 
from contractors. The contractors, for their part, are 
well aware of the consequences of a buy-in yet continue 
the practice "just to keep the plant busy" or "to keep tne 
workforce intact. " DOD Directive 5000.1 clearly calls 
for downgrading any proposal that carries an unrealis¬ 
tically low price, and it would be well for the Navy to 
a' ail itself of this practice. 

Parallel negotiation, which can occur with or with¬ 
out technical leveling, is a practice that has seen wider 
use in recent years as budget pressures have increased. 
The persistence of these practices probably represents 
the dedication of people to the idea that the intensification 
of competitive pressure prior to source selection must 
produce the best deal for the Government. Unfortunately, 
this tactic, when used in the extreme, constitutes an un¬ 
warranted exercise of the Government's monopsonistic 
position, forces contractors into unrealistic cost cutting, 
and eventually works to the detriment of the Navy. 
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The best and final offer technique is also a relatively 
recent innovation that was initiated by the General Account¬ 
ing Office (GAO). While DOD Directive 5000.1 does not 
require competitive price negoation, the Navy's imple¬ 
menting instruction, SECNAV Instruction 5000.1 dated 
March 13, 1972, and the Armed Services Procurement 
Regulation (ASPR) both clearly require competitive 
negotiations leading to each contender's best and final 
offer. Many contractors have objected strenuously 
to this approach considering it to be nothing more than 
an auction. 

Recommendation PROG-16: While the regulations 
with respect to the source selection and negotiation 
procedures presently exist, more definitive expla¬ 
nation of the intent and purpose of these procedures 
should be included in applicable instructions and 
more training undertaken at various levels to 
assure proper implementations. 

Recommendation PROG-17: Requests for Proposals 
(RFPs) should be carefully reviewed for clarity 
of requirements. Where it is desirable to allow 
a contractor freedom to develop an individual tech¬ 
nical approach, this fact should also be clearly 
delineated. 

Recommendation PROC-18: Policy statements 
should continue to be developed that emphas.ze a 
desire to prevent erosion of the spirit and intention 
of the ground rules and to avoid selection practices 
that lead to auction techniques, excessive technical 
transfusions, and undue pressures upon contractors 
through best and final offer techniques 

Recommendation PROC-19: Buy-ins should be 
discouraged by downgrading proposals that appear 
to be priced unrealistically low. 
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4- Selection of Contract Type 

The information furnished to the Panel indicates 
that there is a lack of consistency in selection of type of 
contract for what appear to be like procurement situations. 
In some instances selection of the wrong contract type has 
led to disastrous consequences from a procurement stand¬ 
point. One reason that such errors have been made is 
that the directives and regulations permit wide latitude 
of choice without specific direction as to the use of par¬ 
ticular types for certain situations. 

In several instances, the Navy has utilized a fixed- 
price form of contract for development work and for 
follow ships before the prototype has bep? completed and 
without the benefit of a proven design. Premature use of 
fixed-price contracts appears to have been justified on 
the basis that the Navy must use this vehicle because it 
is fund-limited and needs to know the maximum it will 
have to pay. Unfortunately, this practice has had just 
the reverse effect. It has inhibited good working relation¬ 
ships, prevented the incorporation of worthwhile improve¬ 
ments, and led to the submission of claims resulting in 
final costs probably higher than those that would have 
been experienced under a cost-reimbursement contract. 

The Navy should direct all procurement activities 
to avoid using contractual formats and clauses that shift 
unreasonable risk to the contractor, particularly when 
incomplete technical specifications or uncertainties as to 
the ultimate cost of the product are evident. If schedule 
requirements dictate the need to place follow-on produc¬ 
tion prior to prototype completion, then a form of cost- 
type contract should be employed. 

Recommendation PROC-20: A clear-cut policy is 
needed to define the contract type to be used at 
various stages of program development. To 
accomplish this, SECNAV Instruction 5000.1, 
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Naval Procurement Directive (NPD) III-4 and ASPR 
Section 3. Part 4, should be rewritten to describe 
the options available and the recommended criteria 
upon which contract selection should be based. The 
acquisition strategy should then provide for enforcing 
these instructions in every case. 

5. Government/Contraetor Adversary Relationships 

Aciversary business relationships between the Govern¬ 
ment and its Defense contractors are detrimental to the 
interests of both parties and to tne national interest. In 
such an environment, both parties lose — the rightful eco¬ 
nomic needs of industry are ill served and the cost to 
Government grows. Although the Panel believes that to 
some extent industry has overemphasized the magnitude of 
these adversary relationships and the resulting impact 
on conti actors' business affairs, there is substantial 
evidence that the problem exists. Wnile there are un¬ 
doubtedly a number of underlying causes for this situa¬ 
tion, the two most frequently identified to the Panel were 
the erosion in the profi. being realized under Government 
contracts and the continuous interference by resident 
Navy personnel in what contractors consider to be 
management prerogatives. 

A well reasoned and equitable solution to reverse 
the trend toward adversary relationships between Gov¬ 
ernment and industry is needed. There must be a re¬ 
turn to the traditional situation in which the interests 
of both parties are better served and in which the ele¬ 
ments of mutual good faith, trust, confidence, and integrity 
are restored. 

A factor contributing to the deterioration of satis¬ 
factory relationships between contractors and Govern¬ 
ment has been the implementation of the so-called 
"engagement" policy. Broadly defined, the engagement 
policy encourages the active participation by Govern¬ 
ment contract administrators, auditors, and PMs at 
various organization levels in the day-to-day management 
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direction and decision processes nominally the preroga¬ 
tive of the contractor. The result of such engagement, 
if carried to the extreme, is obviously the creation of an 
environment of friction and a su stantial increase in ad¬ 
ministrative burden caused by redundant inquiries and 
requests for additional reports and substantiation detail 
beyond reasonable levels. 

The industry recognizes the need for a system of 
checks and balances in the Government procurement 
procedure. However, the application of policies, regu¬ 
lations, or procedures designed to maintain proper checks 
and balances must not be allowed to create an adversary 
relationship between the parties involved. The Panel 
believes that a major factor contributing to the problems 
of engagement is tue zeal with which personnel in SUPSHIP 
or NAVPRO organizations implement the policy. As in 
most situations, a reasonable approach will generate 
cooperation, but an unreasonable one will most certainly 
create antagonism. 

Several other factors observed to contribute to the 
adversary relationship problem involve the character¬ 
istics of the contract that has been established for a 
particular program. In some cases through inadequate 
specifications, lack of cost realism, improper contract 
type, or payment schedule, certain technical and finan¬ 
cial risks have consciously or unconsciously been trans¬ 
ferred from the Government to the contractor and, with 
the consequent reduction in the profit factor, have created 
an imbalance in the desired procurement relationship. 

Although it has been stated from the Government's 
viewpoint that contractors may have entered into contracts 
with full knowledge of the inherent risks involved and that 
the contractor could have refused such contracts, such a 
view must be considered shortsighted with respect to 
achieving a desirable Government/industry team relation¬ 
ship. 

Recommendation PROC-21: The CNM should clearly 
enunciate the aims of the engagement concept by 
setting forth a posture and attitude calculated to 
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motivate personnel at all levels, both Government 
and contractor, to produce the kind of effort the 
national interest r equires. Management training 
within the Navy and industry program and functional 
organizations should emphasize this philosophy. 

6. Special Economic Considerations 

Many defense contracts are of such magnitude that 
their financing during production requires large sums of 
money. This burden has increased proportionally with 
the increase in the rate of inflation and other economic 
factors. I he thrust of this subissue is that the contractor 
should not be unfairly affected financially by events or 
situations over which he has no control and that Govern¬ 
ment payment provisions should recognize such cases by 
arranging for equitable and prompt progress payments 
where warranted and by adjusting contract escalation pro¬ 
visions to reflect current experience in inflation rates. 
Recognition should also be given to the capital investment 
needs of the contractor, his working capital requirements 
under Government contracts, and the cost of interest 
charges. 

During periods of abnormal economic conditions 
involving accelerated increases in rates of inflation, it 
is reasonable to expect that the Government should, in its 
future contracts, revise the escalation provisions to reflect 
such trends adequately. 

I he Navy makes provisions for progress payments 
in its long-term contract.-; however, industry has indicated 
that the basis for computation of allowable progress pay¬ 
ments should be revised. Many contractors state that, in 
shipbuilding contracts in particular, such payments made 
on the basis of cost incurred or physical progress accom¬ 
plished (whichever is less), adjusted by substantial con¬ 
tractual withholdings, have resulted in a situation that has 
increased working capital requirements for ships under 
construction and caused a concomiUrc increase in contrac¬ 
tor costs in the form of interest on borrowed capital. In 
the long run, it is said, this situation will result in increases 
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in contract prices or a further reduction in the industry's 
opportunity for earning a fair return. This situation again 
leads to the industry's position urging that the Government 
should take action to recognize the cost of borrowed funds 
as an allowable expense. 

Recommendation PROC-22: Contract provisions with 
respect to payment should be reviewed with recogni¬ 
tion of the cash-flow problems incident to present 
inflation, high interest rates, and other economic 
problems. 

Recommendation PROC-23: In future contracts, 
escalation provisions should be revised to reflect 
the impact on contractor costs attributable co abnor¬ 
mal general economic condition ^. If indices are used, 
they should be a reasonable reflection of the varia¬ 
tions in cost for labor and materials utilized by the 
contractor in performance of the specific Govern¬ 
ment contract and should be applied in recognition 
of a mutual problem without unreasonable restric¬ 
tions. 

5. PROGRAM MANAGEMENT 

The Navy program management system is, with very few excep¬ 
tions, based upon a matrix form of organization wherein the project 
manager (PM) maintains a relatively small staff and relies upon head¬ 
quarters organizations to provide necessary support in the functional 
disciplines. This has worked reasonably well for the Navy, but the 
Panel believes that a strengthening of the program management function 
as contemplated by DOD Directive 5000. 1 would enhance a PM's ability 
to conduct his program and in turn restore some measure of confidence 
in the Navy's capability for systems acquisition. 

(1) Statement of the Issue 

The Panel examined the role of the PM within the Navy 
from the standpoint of his organizational relationships and his 
authority to perform his function. In this process it was evident 
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that the delegation of authority to the PM contemplated by DOD 
Directive 5000. 1 was being subverted by excessive staff inter¬ 
ference at all levels. 

Mr. Packard's intent, at the time of promulgation of DOD 
Directive 5000. 1, was very clear when, in testimony before the 
Holifield Committee on September 22, 19 70, he stated in part 
(emphasis supplied): 

I consider the present Defense Systems Acquisition Review 
Council (DSARC) structure and policy to be an interim one 
on new weapons programs. The OSD office should make 
or approve policy, and monitor performance against 
approved policy. These offices should not have to make 
implementing decisions except to authorize a program 
and release funding when they are satisfied the services 
have brought the program far enough along to be ready 
for the next step. This is what the Development Concept 
Paper (DCP) and the DSARC program are all about. As 
the services demonstrate an improved capability, these 
controls should be relaxed. 

If this approach is to work, several things need to be 
done. A good manager must be assigned to the job by 
the responsible service, and he must be given authority 
to make decisions about his program. It may be difficult 
for the services to do this, but it must be done There 
are two reasons why it is not done now. Too m my higher 
ranking officers want to get in on the act. It is generally 
agreed that they don't know very much about the project 
in the sense that they make no positive contribution, but 
they can and do say 'No. " And they have to be briefed 
often and in great detail. We have a similar problem 
with higher ranking officials in the OSD offices in exactlv 
the same way. ¿ 

In summary, I would like to reemphasize that procure¬ 
ment in Defense is complex—we need many different 
policies and different procedures. We will make imnrove- 
ments only to the extent we can get more good people into 
the business, and structure the organization so that they 
can use their intelligence, judgment, and energy effec¬ 
tively. We don't need more high level staff involvement 
in the serviços. We don't need more GAO types making 
decisions for us, and we don't need more legislation to 
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spell out how to do this job. All we need is more capable 
people really managing these new weapons programs, 
working in an organizational structure in the services, 
and an attitude at all levels that will enable us to say, 
"This is the project manager's job—if he can't do the job 
right, we will find another project manager who can. " 

This policy was instituted by Mr. Packard, but its implementa¬ 
tion has not taken place and indeed may have gone in the opposite 
direction. The problem is now to invest in the PM the necessary 
authority to perform his assigned mission 

(2) Study Approach 

Data on this issue were gathered from discussions with 
PMs and personnel assigned in their offices and through exam¬ 
ination of the Cresap, McCormick and Paget report, "A Study 
of Project Management for the Navy's Major Weapon System 
Acquisition Process," which is included in the Project Manage¬ 
ment Annex, in Volume 2. 

(3) Findings, Conclusions, and Recommendations 

1. Advantages and Disadvantages of the 
Matrix Organization 

The Navy uses the matrix organization approach in 
project management (i.e. , a small project office supported 
by a large functional organization as opposed to a large 
integrated project office). The Panel believes that the 
Navy should continue to use this form of organization, but 
with certain changes that enhance the authority and respon¬ 
sibility of the PM. 

The matrix form of organization has some distinct 
advantages and disadvantages. It is more economical for 
overall support of all the programs in the Navy but is 
generally less efficient with respect to any one program. 
On the other hand, programs that were organized vertically 
with all the contributors on the project payroll historically 
have had the best record of success. These programs had 
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a high priority, wide technical span, and high-level funding. 
However, the progess of these projects came at the expense 
of the functional organizations and at the expense of labora¬ 
tories that had the mission to generate technology for future 
projects. There is a practical limit to the number of pro¬ 
jects that the Navy can manage vertically since there is a 
finite number of qualified technical people in the Navy. 

The matrix organization is more flexible than the 
vertical organization. It can be more quickly staffed and 
more easily dissolved. It can react more rapidly to changes 
in requirements gen rated by a change in the threat since 
new technologies cau be integrated. It also allows rriore 
projects to be intensively managed than could be done with 
the vertical approach since the functional organization 
provides the reservoir of technology on which each of the 
PMs can draw. 

There are some disadvantages, however. The unity 
of command of the PM is violated since the people who 
furnish his support do not actually work for him. This 
impairs the authority of the PM in the true organizational 
sense, ihe PM and his staff in the matrix organization 
must have a high level of both management and technical 
acumen in order to deal with the ambiguities of this form 
of organization. Intensive training is required to pro¬ 
vision personnel to manage programs using the matrix 
approach. 

A PM operating in a matrix management scheme 
has only that authority he obtains through the use of influ¬ 
ence and the backing of that level of management super¬ 
vising both the PM and the matrix organizacional elements. 
To obtain support he must have some device that assures 
that the functional manager will be responsive to hirn. The 
primary way he obtains the services he needs is through 
control of all the funds required for his project. Personnel 
in the functional organization must oe placed in the position 
of being responsive to the PM or else their funding will be 
cut off. 

This concept has a dual advantage. First, the PM 
has the freedom to buy support from those who aie 
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responsive to his needs, either from contractors or in- 
house organizations. Second, the functional organization 
is forced to examine the program in order to obtain the 
dollars needed to survive; thus it is able to point out to 
the PM areas where he needs support that he may not have 
recognized. If the PM is to be held accountable for a 
specific job in a matrix organization, he must have control 
over all funds involved in his project because this is his 
only real source of power. 

The Panel believes that in many cases the PM's 
staff was too small to be truly effective. While the Panel 
would not advocate the large-PM-staff approach found in 
the Air Force for the reasons noted above, the PM should 
have sufficient technical and managerial capability on his 
staff to run a program effectively both within the Navy 
organization and at contractors' plants. 

Tne PM function within the Navy has not yet achieved 
the stature it deserves. Even though the weapon system 
acquisition manager (WSAM) program has been established, 
the Panel found that many PMs did not even know it existed, 
It is believed that greater emphasis on the career oppor¬ 
tunities within the project manager function coupled with 
a firm policy to hand pick PMs of sufficient rank (i.e., flag 
rank for major programs) would be beneficial to the Navy. 

Recommendation PROC-24: The authority of the PM 
should be increased by giving him control of funds 
to the extent practical for his projec'. Support pro¬ 
vided to the PM by the functional organizations 
should be handled in much the same manner by the 
PM as he handles his contractors. Performance 
of the in-house support supplied to the PM should 
b? measured by the same techniques that are used 
to measure the performance of industry. The PM 
should have considerable latitude in regard to how 
much work he assigns in-house and now much work 
he contracts for outside. 

Recommendation PR PC-2 5: The number of person¬ 
nel on the direct staff of the PM should be increased 
in order to allow him to manage both the in-house 
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and contractor efforts. The exact number of person¬ 
nel in the program management organization is a 
function of the complexity of the program, the level 
of competence and training of the personnel, and the 
point in the life cycle of the system. a very min¬ 
imum, the PM must have sufficient personnel to 
determine cost, schedule, and technical conditions. 
He must have sufficient personnel to act as an effec¬ 
tive transfer function. 

Recommendation PROC-26: The Navy should stress 
the career opportunities of the PM function and recog¬ 
nize the increase in the responsibilities of the PMs. 
The grade assigned should reflect this change. The 
Navy should assign dynamic rising officers to PM 
billets to demonstrate the imporiance of the job. 
Promotional reviews should be conducted by people 
in the management chain and not by those who have 
no knowledge of a PM's effectiveness. 

2. Excessive Layering 

On the occasion of his departure as CNO, Admiral 
Zumwalt wrote to Secretary of Defense Schlesinger this 
opinion on the implementation of DOD Directive 5000. 1: 

.... The move toward decentralization of acquisition 
responsibility while retaining major decision authority 
at the Secretary of Defense level was a significant 
char ge. I wholeheartedly endorse this 'hange to 
participatory management. However, during the 
sever al years that we have been operating under the 
aegis of 5000. 1, I have observed an erosion of the 
principles and concepts basic to that directive.... 

In their study on project management, Cresap, 
McCormick and Paget (CMP) found that a PM's contact 
with personnel in the Pentagon was five times greater 
than his contact with the contractor he was supervising 
(p. III-10). This indicates that the PM is spending more 
time answering questions than he spends managing the 
work he was appointed to manage. PMs, for example, 
spent an average of 17. 6 percent of their time preparing 
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briefings (CMP Exhibit III-13). The PM could he much 
more effective if he were free to perform the day-to-day 
management functions of running his proiect. The neces¬ 
sity to continuously brief higher headquarters must be 
recognized as a major source of lost time for the PM. 

PMs have an inordinate number of organizational 
layers and offices to satisfy before they are permitted to 
carry out their assigned missions. This layering of orga¬ 
nization hinders and delays the decision process in the 
weapons acquisition,life cycle. Organizational layers 
above the PMs do not generally contribute to reducing 
the workload of the PM and in many instances generate 
work for him. The PM must go through ?t least five orga¬ 
nizational layers, i.e., SYSCOM, NAVMAT, OPNAV, 
SECNAV, and SECDEF (CMP Exhibit III-8) before he gets 
his program approved. This in itself does not seem out 
of line; however, each level contains several major com¬ 
ponents to satisfy, each component has numerous sub¬ 
ordinate offices, and each office has specialists in a very 
narrow field. Each of these people must have his cut at 
major actions with the net result that getting a program 
going and keeping it going becomes a long, drawn-out 
process. Most of these staff personnel perform a "no 1 
function while making only minor contributions to the actual 
work to be performed. 

Recommendation PROC-2 7: Every effort should be 
exerted by OSD, CNO, and CNM and their staffs to 
strip out those organizational elements that have 
become operational beyond their assigned respon¬ 
sibilities. 

Recommendation PROC-28. Each headquarters 
should examine every exercise it puts the PM 
through to determine if that task is really necessary 
and if the office can answer the questions with data 
already available to it. 

Recommendation PROC-29: Each headquarters 
should do its best to answer inquiries from higher 
headquarters without making waves in the next lower 
headquarters. Particular attention should be paid 
to eai-h headquarters’ elaborating on the request of 
the one above as it passes to the one below. 
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3. Funding Constraints 

l he PM is not always given control of all the funds 
used in support of his project, which results in loss of 
support from some areas. In addition, he is constrained 
from budgeting for risk adequately, which is what he is 
managing in a development program. 

The PM normally recognizes risk in his estimates, 
but as he goes through the chain, each level tends to elim¬ 
inate this contingency from the proposed cost. Consequently, 
the PM is left with what amounts to a fixed-price develop¬ 
ment program that involves unfunded risk factors. Since 
he is responsible, he must a+ least be given the authority 
to display his risks at all levels without fear of having his 
program canceled. Unless this is recognized, overopti- 
mistic estimates will remain the order of the day. 

A PM has no certainty of receiving funds programmed 
year to year without repeated justification exercises. Yet 
several times each year he is involved in detailed justifica¬ 
tions of his funding requirements in the normal budget cycle. 
Added to this, he must respond to "what if" exercises from 
numerous sources. This occurs when a request is made that 
the PM assess the impact if the budget and/or schedule and/ 
or scope of work are changed. Many of these "what if" exer¬ 
cises appear to be started by personnel with no real authority 
for making these types of inquiries. 

Once a PM has gone through the NSARC/DSARC proc¬ 
ess, he should have a reasonable assurance that the pro¬ 
grammed funds approved will be forthcoming. Funding 
should become a routine matter unless a major shift in pri¬ 
orities occurs, and that should be a rare occurrence. 

Recommendation PROP-30: The PM should be given 
the authority to run his program. This authority can 
be exercised only if the PM is given control to the max¬ 
imum extent practical over all funds allocated to his 
project. The PM should be allocated funds to buy sup¬ 
port from whereever he needs it, including support from 
SVSCOMs. 
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Recommendation PROC-31: The SECDEF and the 
Department of the Navy should take immediate steps 
to implement the letter and intent of DOD Direc¬ 
tive 5000.1 

4* PM Relationships with the Contracting Officer 

The Panel examined the present role of the procuring 
contracting officer (PCO; c.nd his relationships with the 
project manager in the matrix environment. The Panel 
believes that the PCO should act as a functional element 
of the PM's staff and be colocated with him where possible, 
but that his job can best be performed if he is free to play 
the role of devil's ad.ocate. In this respect, it is impor¬ 
tant that there is a clear identification of his authority with 
the SYSCOM procurement organization. 

The mission assigned to the PM is such that his 
involvement in procurement activities should be held to a 
minimum. The role of the contracting officer is fraught 
with rules, regulations, laws, and paperwork that must 
be handled by those expert in that field. The job of PIT 
should be kept separate from the PCO functions purely 
on a checks and balances basis. If the PM were also 
the PCO, any discussion he held with contractors could be 
construed as a legitimate change to the contract from the 
contracting off-cer resulting in a plethora of claims and 
changes to contracts. The day-to-day technical inter¬ 
change required in any major program would become inhib¬ 
ited, and the best thinking available could not be brought 
to bear on significant problems. 

The Panel found that, wherever warranted on the 
basis of workload, the PCO was dedicated to the program 
he served. The Panel supports this approach and further 
believes that colocation of the PM and PCO permits better 
understanding of their mutual roles and enhances program 
objectives. 

Recommendation PROC-3 2: The functions of the PCO 
or his representative should be kept separate and 
distinct from those of the PM. The PCO or his 
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representative should be a dedicated member to the 
PM staff and should be collocated with his staff. 
PMs should not have warrants. 

5. Foreign Military Sales 

The Panel found that many PMs were being forced 
to accept the added burdens of assisting foreign govern¬ 
ments in the government-to-government procurement of 
hardware without any increase in staff. This occurred 
despite tre fact that the customer was quite willing to pay 
for additional support. 

This practice creates a substantial additional burden 
on the PM. With the typically small Navy program office 
and the time it takes for foreign travel, the PM cannot 
afford to be away from his program without seriously 
jeopardizing its own progress. 

In addition to the manpower problem, the PM fre¬ 
quently finds himself in the position of allying himself 
with the foreign government in negotiations with the U. S. 
supplier. Frequently contracting officers will minimize 
or disallow costs that should be recoverable on foreign 
military sales (FMS). This practice appears to result 
from either a lack of understanding of the additional costs 
and risks incurred in foreign sales sind operations or a 
zeal to demonstrate an ability to reduce the contractor's 
price to an absolute minimum. This is a prime example 
of the use of the U. S. Government's bargaining power to 
benefit a foreign buyer to the detriment of a U. S. contrac¬ 
tor. 

Recommendation PROC-33: On those projects 
handling large FMS cases, adequate staffing should 
be provided to the PM to handle the additional work¬ 
load. 

Recommendation PROC-34: The Navy and OSD 
should examine the present policy of negotiating 
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FMS cases to insure equitable treatment of U.S. 
contractors for those costs associated with the 
foreign procurement. 

6. SHIP ACQUISITION 

Navy combatant vessels are very complex weapons systems 
requiring acquisition lead times of 4 to 8 years or more. This issue 
addresses acquisition problems that are unique to Navy shipbuilding. 
These are mostly in addition to those problems of a more general 
nature that have been identified in previous sections of this report, 
although there will be some overlaps with topics already covered. 

(1) Statement of the Issue 

The ship acquisition process has been going on for many 
years under peacetime, wartime, and cold war situations. IVKmy 
of the ship acquisition programs have had very successful results 
in meeting stated performance goals and being delivered on 
schedule and within budgeted funds. Starting in the mid 1960's, 
some of the Navy's ship acquisition programs began to experi¬ 
ence serious schedule slippages and/or cost growth. A number 
of general conditions and practices have had an adverse effect 
on the ship acquisition process during this period, including the 
following : 

The generally low level of commercial and Navy 
shipbuilding activity pre\alent ic the 1960s and until 
1972. This buyer's market led to a very competitive 
environment, optimistically low prices, and a policy 
of attempting to recoup from underestimates via the 
changes article. In the mid to late 1960s, the pace 
of these actions increased, resulting in substantial 
claims against the Government by the shipyards. 

Increasingly complex and often inappropriate pro¬ 
curement practices. 

Funding limitations due to the inflationary environ¬ 
ment. 
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• Rapid inflation. While naval ship construction con¬ 
tracts have included escalation provisions, they 
generally were inadequate to cover the increases 
incurred by shipbuilders. 

The NMARC Procurement Panel has identified a number 
of specific factors in ship acquisition that are significant to pro¬ 
gram success. The most important of these are the following: 

. Definition and stability of the performance require¬ 
ments for a ship system 

. Adequacy of program funding 

. Acquisition approach 

. Adequacy of the data package on which shipbuilders 
base their cost proposals 

. Realistic contract pricing 

. Concurrency in combatant ship procurement 

. Economic considerations in ship procurement 

. Shipbuilder/Government business relationships 

. Integration of combat systems. 

Eacn of these subissues is addressed in the following pages. 
V/hile the actions that che Navy has already taken toward improve¬ 
ment of the procurement process have been noted, the principo! 
focus has been on the additional steps that should be taken to 
increase the effectiveness of ship procurement and to minimize 
future contractual problems. 

(2) Study Approach 

The Procurement Panel held discussions and received 
briefings from several ship acquisition project managers, three 
shipbuilders, three Supervisors of Shipbuilding, contracting 
personnel of the Naval Sea Systems Command (NAVSEA), 
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preliminary design and contract design personnel at the Naval 
Ship Engineering Center (NAVSEC). the OPNAY sponsor of 
surface ship programs, and the OPNAY sponsor of submarine 
progran-s. The approach also included study of the testimony 
given to the Seapower Subcommittee of the House Ai med Services 
Committee and Yice Admiral Eli T. Reich's report on claims. 

Findings, Conclusions, and Recommendations 

Discussion of the issues together- with Panel findings and 
conclusions are organized in accordance with the nine factors 
identified in the statement of the issue. 

1. Definition and Stability of Performance 
Requirements ~ ~ 

I wo factors that exert a major influence on the design, 
construction, schedule, and cost of ship systems are 
(1) the completeness and adequacy of defined performance 
requirements and (2) the stability of these requirements 
through the acquisition cycle. 

The acquisition of a ship will be most efficiently 
accomplished if the performance requirements remain 
stable throughout the procurement cycle; however, since 
the design and construction time for a new class of ship 
may run from 4 to 8 years, significant changes in the 
original threat and hence the operational role of the ship 
may occur. Likewise, advances in technological capability 
to one or more subsystems may offer improved or less 
costly performance. Tradeoffs must be continuously 
performed against the originally defined requirements to 
V eigh benefits of design change versus adverse cost or 
schedule impacts on the overall program. 

The manner in which ship requirements have been 
stated varies greatly among programs. Although OPNAY 
Instruction 9010.300 recently issued by the Navy defines 
procedures for developing top-level requirements and 
specifications, it should be supplemented by strict policy 
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and further procedures to maintain OPNAV and Naval 
Material Command (NAVMA1 ) disciplines throughout the 
ship's program life. DOD should establish practices con¬ 
sistent with this policy. 

Recommendation PROC-35: Rigorous attention should 
be placed on the operational analysis leading up to the 
statement of requirements for new ship classes. 
Conscientious effort should be made to achieve the 
objectives of OPNAV Instruction 9010. 300. The 
results cl this effort should be scrutinized carefully 
at the program initiation DSARC. 

2. Adequacy cf Funding 

Adequate funding is generally recognized as a pre¬ 
requisite for achieving the stated goals of a program and 
minimizing perturbations in program planning. Funding 
programs properly has become increasingly difficult in 
the current inflationary environment. 

There is convincing evidence that several of the ship 
acquisition programs have been underfunded. Some of tne 
underfunding has resulted from the rapid inflation, but a 
substantial contributor has been overoptimism on the part 
of program sponsors as well as others in DOD who tried 
to present a program in the best possible light by minimiz¬ 
ing estimates of program costs. The problem has been 
exacerbated by overoptimistic contractor estimates. The 
results of this underfunding have been large claims, in¬ 
ordinate cash flow requirements, and deterioration of 
sound working relationships with shipbuilders. Some of 
these problems would be alleviated if the Congress were 
to provide multiyear authorization for Navy ships. 

Recommendation PROC-36: The policy of allowing 
only one estimating authority for ship acquisition 
programs should be continued. Baseline estimates 
should not be changed without sufficient cause. Any 
change should be documented. 
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Recommendation PROC-37: If a program is not 
funded at a level that supports the NAVSEA-approved 
estimate, the scope of the program should be re¬ 
duced if that is feasible, or the program should be 
stopped. 

Recommendation PROC-38: Every effort should be 
made to convince the OMB and the Congress of the 
desirability of multiyet authorization for ship ac¬ 
quisition programs. ri ús authorization should allow 
flexibility in the timing of expenditures within the 
period authorized. 

3. Acquisition Approach 

The acquisition approach adopted for a program can 
contribute to the minimization of contractual problems 
over the life of the program or can be an underlying cause 
of problems. A number of different acquisition approaches 
have been used over the past 5 years. Two of these were 
selected for close examination. The DD-963 was selected 
because it is a tv^tal-package-type procurement, and the 
Patrol Frigate was selected because it represents one of 
the principal approaches now being used for multiship 
procurement programs. 

The DD-963 procurement was carried out under the 
contract definition-total package procurement approach 
now prohibited in DOD largely because of the risk it im¬ 
posed on the contractor . Despite the many negative as¬ 
pects of a total package procurement, there are a number 
of desirable features in the DD-963 approach that are 
appropriate for consideration in future procurements. 
The most important of these are the following: 

. Requirements definition receives close 
attention and system design tends to be 
optimized. 

. The contractor has responsibility for and 
control over most of the major subsystems 
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and components oí the ship, resulting in the 
clear-cut assignment of responsibility and 
generally more efficient procurement and 
integration of subsystems. 

Government-furnished equipment (GFE) and 
Government-furnished information (GFI) are 
reduced, thereby minimizing the Government's 
responsibility for program delay and exposure 
to claims. 

• Intraclass standardization of equipment is 
maximized with attendant improvement in 
logistic support. 

In the Patrol Frigate acquisition program, several 
advantages as well as some potential disadvantages arise 
fvom the policies that have been employed. This approach 
is more conservative for the lead ship since it utilizes a 
cost-type contract based on a more comprehensive data 
package, reducing the risk to the contractor. The Navy's 
risk however, is increased since the Navy retains responsi¬ 
bility for the suitability of the design package for the follow 
yards. 

No single approach has universal application. Care 
must be taken to adopt the proper approach for each situa¬ 
tion keeping in mind the basic policy that the type of con¬ 
tract used must be consistent with the selected acquisition 
method. 

Recommendation PRQC-3 9: Criteria for judging 
acquisition approaches should be developed and 
used in selecting the approach that is best suited 
for a given program. 

4* Adequacy of the Data Package on Which Shipouilders 
Base Their Cost Proposals 

It is most difficult for the Navy to provide a data 
package that describes the design of the desired ship in 
sufficient detail to permit preparation of an estimate 
that will have an acceptable level of accuracy. In the case 
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of most shipbuilding programs, shipbuilders have pre¬ 
pared their cost proposals on the contract plans and speci¬ 
fications. In the past, the contract plans package has con¬ 
sisted of about 40 drawing typically covering the following 
characteristics: 

. General arrangements of the compartments 
including the machinery spaces 

. Profile of the ship 

. Key structural features 

. Diagrams of key piping and electrical systems 

. Heat balances 

. Electrical power requirements. 

In addition, prospective shipbuilders have been furnished 
a list of the components and technical data to be provided 
by the Government. In recent programs increased effort 
has been placed on the amount of data provided in the con¬ 
tract plans and specifications, although, for most pro¬ 
grams, the detailed working drawings are not available 
at the time the shipbuilders prepare their cost proposals. 

While shipbuilders have traditionally prepared cost 
proposals from contract plans and specifications and may 
have to do so in the future, the limited degree of detail 
available introduces significant uncertainties. This in turn 
necessitates a more careful consideration on the part of 
the Navy regarding the selection of the proper form of 
contract to preclude contracting on a fixed-price basis 
before the details of the design are firm. 

Recommendation PROC-40: NAVSEA should con¬ 
tinue the present emphasis on increasing the scope 
of the design effort going into the contract plans and 
specifications to provide greater assurance that a 
valid estimate can be made, a fully responsive 
design developed, and the resultant ship built at 
reasonable cost. 
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Recommendation PROC-41: On programs involving 
significant numbers of production ships or ships 
of high unit cost, NAVSEA should defer solicitation 
of the follow ships until the majority of the detailed 
design drawings for the lead ship have been issued. 
If the program xs critical to national defense needs 
and proceeding with procurement of follow ships 
prior to this point is necessary, the higher risk 
involved should be recognized. Provisions should 
be made for the higher risk in the budget and in 
the terms of the contract used for the early follow 
ships. 

5. Realistic Contract Pricing 

In view of the extent of the reported growth of Navy 
shipbuilding and the resultant losses or limited profits, 
equitable pricing of shipbuilding contracts becomes very 
significant. Executives in the shipbuildirg industry report 
that they develop what they believe to be realistic costs 
and reasonable profit levels and submit them to the 
Government in their proposals. They further state that 
during the several iterations in their contract negotiations, 
they may be negotiated down to unrealistic prices and low 
Urget profit levels and are in a "take it or leave it" situa¬ 
it n. They note that in a number of cases the ceiling on 

the price they could negotiate was fixed by funding limita¬ 
tions. They further report that faced with the need for 
work and the desire to maintain good relationships with 
their prime customer, they reluctantly accepted contracts 
priced below levels they judged to be sound. They report 
that the combination of delays, extraordinary inflation, 
high cost of money, and manpower constraints lead to 
major overruns instead of the marginal profits they had 
hoped for. 

Discussions with Government personnel tend to 
support the fact that on some programs the shipbuilder's 
prices had to be negotiated down to meet approved budget 
levels and that in some cases the budget level was too 
low. In the case of competitive programs several ship¬ 
builders complain of the auction atmosphere that exists 
in the best and final offer approach. 
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In view of the difficulty of earning a reasonable 
profit, shipbuilders are finding it difficult to obtain 
capital for facility modernize cion or expansion to support 
Navy programs. With the advent of large commercial 
shipbuilding programs, the Navy needs to recognize that 
the buyer's market situation has changed and that it can 
no longer maintain a capability for Navy ship construc¬ 
tion if it persists in the selection of inappropriate con¬ 
tract vehicles in an attempt to counter funding deficiencies. 

Emphasis in contract negotiations needs to be 
shifted from getting the lowest possible price to getting 
a price that is reasonable for both parties. This includes 
setting target cost and profit goals at levels commensurate 
with baseline cost estimates in order to provide greater 
probability of achieving performance within cost and a 
reasonable rate of return on investment. 

Recommendation PROC-42: In negotiated procure¬ 
ments, realistic target cost levels should be set 
that are fully supported by sound baseline cost 
estimates. 

Recommendation PROC-43: The type of contract 
for the lead ship should be tailored to the degree 
o" risk. Some type of cost-reimbursement con¬ 
tract should be used when significant risk is present. 
A fixed price contract should be used only when the 
data package is sufficiently complete to permit 
realistic pricing. 

Recommendation PROC-44: When competitive pro¬ 
curements are used, action that could lead to an 
auction-type environment should be avoided. The 
feasibility of using two-step negotiated procurements 
should be examined. Emphasis in the first step 
should be put on identifying the offeror(s) fully 
qualified for the particular shipbuilding program; 
then cost proposals should be solicited once from 
the qualified shipbuilders. 
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6. Concurrency in Combatant Ship Procurement 

One of the most difficult tasks facing Navy planners 
is the determination of the amount of concurrency that is 
appropriate in the procurement of naval combatants such 
as destroyers, frigates, and attack submarines that are 

f lr\CluSSeS; Developine the detailed design and building 
he first ship of a class of naval combatants takes about 

3 to 5 years, depending upon the complexity of the ship 
and the urgency of the program. Since the design phase 
occupies 1 to 2 years of this period, the construction time 
required for subsequent ships is less, but still much 
longer than for other weapon systems,. 

If the procurement of the follow ships in a class were 
deferred until the lead ship had been delivered and tested 
the first follow ship would not be delivered until 8 or 9 years 
after the contract had been placed for the lead ship. Sub¬ 
sequent follow ships would have deliveries extending beyond 
that. Literal application of "fly-before-buy. " which would 
mean delivery and test of the lead ship before contracting 
for follow ships, is not appropriate. 

In most programs, selection of components and sub¬ 
systems is generally limited to those that have been fully 

Inn! Md ^ ^ USe* ^refore, the technology 
applicabie to the systems installed in the ships of the class 
would be approximately 10 years old at the time the ships 
were delivered. Thus the problem becomes one of tradeoff 
between deiivery of obsolete ships or unacceptable risk from 

follow-on contracting. 

i he Navy's approach to ship design and shipbuilding 
is generally conservative. The principal problems in 

Sner,natiye¿rSfhai,Ve related to c°mbat system integratior 
Special efforts have been taken in the recent programs to 
avoid these problems through use of land-based prototype 

sites. 

Considering the long lead time required for con¬ 
struction of ships, it appears to be sound to schedule 
follow ships in a class with some concurrency to avoid 
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obsolescence in the later ships of a series. Risk can be 
minimized if the preparation of the detailed working plans 
has been completed before fol'ow ships are contracted for, 
and i.n any event before ‘'ixed prices are requested. These 
data should provide prospective shipbuilders with sufficient 
information to prepare a proposal with acceptable limits 
of confidence. In order to xrake this approach work most 
effectively, it will be necessary to undertake procurement 
oe long-lead-time items, including weapons system elements, 
well in advance of the time at which the contract is placed 
with shipbuilders for the follow ships. 

Recommendation PROC-45: When the PF procure¬ 
ment approach is to be the ship acquisition me del 
and when concurrency is necessary, the following 
considerations should be given special attention: 

. Contract for the lead ship on a cost type basis. 
Contract with the lead yard for some of the 
first lot of follow ships. 

. Contract for the follow ships from other yards 
on a fixed-price basis only after effort on the 
lead ship has produced a stable design. The 
first follow ship from the lead shipyard should 
be scheduled for completion at cast 12 months 
after delivery of the lead ship. The first follow 
ship from a follow shipyard should be scheduled 
for completion at least 18 months after delivery 
of the lead ship. 

. Include sufficient funds in the program budget 
to cover possible costs stemming from the 
Government's warranting the detailed design 
package. 

7. Economic Considerations in Ship Procurement 

Because most shipbuilding contracts cover periods 
of 3 to 8 years, the cumulative effect of changes in the 
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economic environment become very significant. The rapid 
inflation ot the last several years has had an adverse 
impact on many shipbuilders. While shipbuilders working 
on Navy contracts have had included in their contracts 
escalation provisions designed to protect them from in¬ 
flation, these provisions in shipbuilding contracts have 
varied considerably and are deemed inadequate by most 
shipbuilders. 

The two most significant problems reported by the 
shipbuilders relate to shipbuilding delays and the validity 
of the indices. Ships experience delays for a number of 
reasons attributable to both the Government and the Con- 
tractor. The abrupt cutoff of the application of escalation 
provisions is inequitable. Some shipbuilders have reported 
hat the mechanics of the escalation provision are not 

working properly in the recent period of rampant inflation. 
They note that the Bureau of Labor Statistics figures 
used as a base for calculating escalation do not adequately 
reflect shipbuilding cost elements. 

Many shipbuilders have also complained that the 
revised Navy procedure for progress payment reimburse¬ 
ment is inequitable and creates severe cash flow problems. 
The Panel agrees that the present practice is unduly restric¬ 
tive and deters shipbuilders' willingness to invest in new 
facilities that would tend to reduce shipbuilding costs 
through greater efficiercy; thus the restrictive progress 
payment provisions appear to be self-defeating. 

jjeçommendation PROC-46: NAVSEA and the Ship¬ 
builder's Council should undertake a study to 
develop indices that are adequate to reflect ship¬ 
building cost escalation. 

Recommendation PRQC-47: NAVSFA and the ship¬ 
builders should schedule ships more realistically 
and/or NAVSEA should provide that the escalation 
would apply to some reasonable period of excusable 
delay (possibly 1 year) in the completion of each 
ship in a series. 
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Recommendation PRQC-48: In order to make its 
shipbuilding p-ograms more attractive to industry, 
the Navy should minimize the shipbuilders' cost 
problems either with more adequate and timely 
progress payments or allowance of inter est as a 
valid item of cost or both. 

3. Improved Shipbuilder/Government. Buai íes,.: 
Relationships ~ " ‘ -- 

Over the period from World War II to 1972, the 
Navy has been the major customer of the U.S. shipbuilding 
community. For much of this period, generally good 
working relationships have existed between the shipbuilders 
~nd the Navy. This relationship could be categorized as a 
team relationship as much as the more usual supplier/ 
customer relationship. The ^eam has had some outstanding 
achievements. Unfortunately, in recent years, the team 
spirit has been replaced in some instances by an adversary 
position between the Navy and its shipbuilders, particularly 
in the nuclear yards. This climate has stemmed from tue 7 
increasing incidence of claims coupled with the Navy's 
irected policy of engagement (i.e., the direct participation 

by resident Navy personnel in the management decisions 
and practices of its shipbuilders). 

The intent of the engagement philosopi.v was to 
encourage resident Navy personnel (SUPSHIPs) to play a 
more active role in understanding and evaluating ship- 
uilders management and operational practices, particularly 

in cost-reimbursement environments. Unfortunately, 
engagement implementation by Navy personnel combined 
in some instances with poor judgment has led to a marked 
deterioration of relationships at several major shipbuilders. 

The problem has been accentuated in those yards 
where substantial claims have resulted, many of which 
are founded on the premise of constructive changes that 

AhnenfhhiPbUll?erwS attribute to direction by Navy personnel. 
Another contributing factor has been the failure on the 
part of Navy personnel to recognize the difference between 
ixed-pnce (including fixed-price-incentive) and cost-type 
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effort, with the result that requests that might be readily 
complied with on cost-type contracts are strongly resisted 
under fixed-price arrangements. This leads to a further 
straining of relationships. 

The number of claims, their value, and the rate of 
adjudication varies significantly from shipbuilder to 
shipbuilder as well as from contract to contract with a 
given shipbuilder. It is fair to state that the responsibility 
for the claims backlog does not rest solely with the Navy. 
In fact, during the last year or more the Navy has under¬ 
taken a concerted effort to adjudicate outstanding claims 
and has significantly reduced the number and estimated 
value of the claims. 

There appears to be a relationship between a con¬ 
tractor's cost experience and the level of claims. When 
a contractor experiences cost growth, he has a greater 
tendency to press for contract changes, which may result 
in cla’ ns. The best means of avoiding claims is to avoid 
situations where contractors will experience major cost 
growth resulting in losses. Better definition of require¬ 
ments, tight control of engineering changes, delivery of 
GFE and G FI on schedule (and without flaws), and avoidance 
of underpricing will all contribute to reduced claims. Over 
the past 5 years, early attention to negotiation of contract 
changes has helped to prevent the buildup of unsettled 
change orders. 

Recommendation PROG-49: Toward the objective of 
reestablishing a cooperative relationship with its 
shipbuilders, the Government (NAVSEA, SUPSHIPs, 
and the Defense Contract Audit Agency (DCAA) 
should limit requests for data regarding the opera¬ 
tion of a shipyara to that which the Navy actually 
needs to fulfill its responsibilities for ship acquisition. 
The type and extent of data requested should be 
commensurate with the type of contract(s) used. 
NAVSEA should set forth a moderate policy on the 
engagement concept and insure that the service 
philosophy is clearly understood at all echelons. 
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Integration of Combat Systems 

Some of the combatant ship acquisition programs 
have experienced difficulties and delays in achieving 
operational effectiveness of the total combat system. 
The need is to identify an acquisition approach that will 
avoid these problems and achieve a fully integrated combat 
system in a timely and cost-effective mariner. The diffi¬ 
culty results primarily from the complexity of a ship and 
its many subsystems including navigation, communications, 
sensors, weapons, and command and control. 

In order to achieve effective combat system integra¬ 
tion, early attention must be given to total system design. 
Historically, ship design has been approached primarily 
by specialists in the various subsystems and components. 
Only recently has the responsibility for the platform and 
the weapon system been brought together under a single 
( ommand. While the roots of the integration problem 
art at the beginning of a program, the problems have 
manifested themselves at the time the systems are being 
tested. Computer programs for command and control 
systems may not have been completely debugged or thev 
may be incompatiblp with each other. 

To alleviate these problems, increased attention is 
being focused on the engagement of a combat system 
integration contractor and the use of a land-based com¬ 
bat test system. C.reater emphasis is needea on total 
system design starting in preliminary design and during 
the preparation of the contract plans and specifications. 
The design concept fer the total system together with the 
key interface requirements for the principal subsystems 
should be completed before the contract plans and speci¬ 
fications are completed. They should reflect the integrated 
design concept. 

The approach taken on the Trident program of 
assignmg responsibility for integrating and testing sub¬ 
systems to an integration contractor appears to hold sub¬ 
stantial benefits. This practice permits identification 
and resolution of subsystem problems at the land-based 
test site before installation onboard ship. 
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Recommendation PROC-50: For each major combatant 
acquisition program, an integrator should be engaged 
to concentrate on systems integration and to test 
the system at a land-based f*»st site. The Navy 
should continue to utilize a land-based test site of 
the we apon/comm and and control system in all 
ship acquisition programs involving new designs 
to test fully as much of the system as is practicable 
prior to installation of the first system in a ship. 
The test site should be placed where it can be used 
most effectively by the engineers responsible for 
systeni design and test. 

Recommendation PROC-51: In programs involving 
a sizable number of ships, an extra ship set of 
equipment should be procured for use in the land- 
based prototype throughout the shipbuilding program 
for testing and training. 

7. SU MAIARY OF PROCUREMENT PANEL RECOMMENDATIONS 

(3) Systems Acquisition 

1. Requirements Definition and Determination of 
Systems Alternatives 

Requirements definition and determination of 
systems alternatives by the Navy are inhibited by pre¬ 
mature intervention by OSD staff, which restricts the 
Navy's management of conceptual and exploratory 
development phases. 

Recommendation PROC-1: The Secretary of 
Defense (SECDEF) or the Deputy Secretary of 
Defense (DEPSECDEF) should reinforce the de¬ 
centralization principles of IX)D Directive 5000.1 
and its derivative policies by preventing OSD staff 
involvement in and constraint of the Navy's studies 
of alternatives prior to the Navy's requesting the 
program initiation Defense Systems Acquisition 
Review Council (DSARC) (//1). 
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Recommendation PK(X’-2: The Secretary of .ne Navy 
(SEC'NAV) should assure that SECNAV Instruction 
5000. 1 provides for comparable elimination of pre¬ 
mature Navy staff involvement and constraint to 
assure the project manager's control over manage¬ 
ment of conceptual and exploratory development 
programs. 

2. Acquisition Planning and Strategy 

Acquisition planning and strategy formulation, as 
presently performed by the Navy, is in need of a major 
reorientation. This is a fundamental prerequisite to 
reversal or amelioration of the problem of unwarranted 
OSD and congressional intervention into Navy affairs. 

Recommendation PROÇ-3: The Secretary of the 
Navy (SEC NAV), the Chief of Naval Operations 
(CNO), and the Chief of Naval Material (CNM) 
should take steps to improve specific system 
development and acquisition programs. In particu¬ 
lar, strategy and plans should be developed by 
experts professionally knowledgeable in all func¬ 
tional areas involved with benefit from contacts 
with knowledgeable industry personnel. These pro¬ 
fessionals should have long-term continuity. Such 
strategy should be developed with firm considera- 
tion given to existing POM-projected resources. 
I he strategy should establish guidance within 
which the affected PM can perform tradeoffs. Key 
participants in the development of such a plan or 
strategy should continue in positions of respon¬ 
sibility in the program. The PM must play an 
integral role if not actually lead the planning effort. 

3. Resource and Budget Management 

The lack of a coordinated OSD/Navy approach to 
resource and budget management inhibits the Navy's 
ability to support its programs to the Congress. 
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A variety of pressures exist that tend to force the 
estimated costs downward. 

Recommendation PKOC-4: SECNAV, CNO, and CN.VI 
should take immediate, positive steps to improve 
major system planning, programming, budgeting, 
and acquisition data for presentation to appropriate 
key congressional committee and professional staff 
members. SECNAV, CNO, and CNM should also 
take steps to better acquaint such persons with Navy 
mission deficiencies, programs, and requirements. 

Recommendation PROC-5: Major acquisition pro¬ 
grams should be budgeted on a multiyear basis 
and include a management reserve, which should 
be under the control of the Navy. 

Recommendation PRQC-6: The Navy should identify 
certain core programs that should be regarded 
by all concerned as inviolate short of major change 
in the threai assessment. The Navy should present 
a long-range plan for these programs to the Congress 
and justify the need for multiyear authorization. 

Recommendation PRQC-7: OGD and the Navy should 
develop a coordinated approach to resource require¬ 
ment planning aimed at reduction in the levels and 
types of detailed OSD monitoring, rules sind thres¬ 
holds of governing substitutions among various re¬ 
source categories, and the multiple shredouts of 
program elements. 

Rj^gornmendation PROC-8: The Navy should closely 
examine the problems associated with downward 
pressures on program estimates with a view to 
formulating policies aimed at elimination of such 
practices, which are the genesis of cost growth 
and claims and ultimately of congressional anti¬ 
pathy. 
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4. Program Control and DSARC Implementation 

Program control by the Navy is frustrated by OSD 
misimplementation of the DSARC process, as originally 
conceived by Mr. Packard and described in DOD Direc¬ 
tive 5000. 1 and its derivative policies. 

Recommendation PROC-9: The Secretary of 
Defense (SECDEF), DEPSECDEF, and SECNAV 
must effect improved accommodation between 
OSD and Navy views as to the appropriate balance 
to be struck between OSD/Navy responsibilities, 
interests, and prerogatives as intended by the 
principles of DOD Directive 5000. 1. Some speci¬ 
fic examples are the following: 

. EJiruinate OSD staff constraint of Navy 
studies of alternatives prior to Navy's 
requesting the first DSARC. 

. Extend the half life of DSARC decisions. 
Once the SECDEF/DEPSECDEF and SECNAV 
agree on a signed DCP, stick with the decision 
longer than is currently the case — i. e., pur¬ 
posefully reduce program turbulence, which 
is generated internally by OSD/Navy. 

. Adopt a practice of hearing Navy positions 
firsthand before making negative decisions 
regarding the Navy's DSARC proposals. 

. Retreat from the practice of using the DSARC 
process to approve annual production buys 
of hardware programs already approved for 
production. 

. Relative to shipbuilding programs, adopta 
practice of letting the thresholds established 
in the original DCP operate to control the 
construction program (i. e., the current trend 
is toward requiring as many as ten separate 
DSARCs, with all the attendant prebriefings, 
briefings, etc. in connection with a new ship 
class development and construction program). 
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Kecoinmendation PROC-IQ; SECNAV should con¬ 
vene the NSARC upon the recommendation of the 
C NO or the CNM, to review major weapons sys¬ 
tems acquisition at key junctures where DSARC 
meetings are now required. CEB meetings now 
conducted as pre-DSARC meetings should be con- 
ductcd m joint sessions with the NSARC. to assure 
that all senior Navy principals consider program 
issues concurrently and jointly, and to reduce 
review activity for the PM. 

5. Organizational Layering 

Tbe existence of large, redundant staffs of specialists 
interspersed between SECNAV and the program mlnager 
and between SECNAV and SEC DE F, all of which are g 
chartered to exercise review functions, inhibits the 

ment1 UnCtl0mng of Navy systems acquisition manage- 

necommendation PROC-ll; SECDEF, DEPSECDFF 
lïïd SECNAV should evaluate staff needs, func 
turns, and responsibility/authority assignments 
in the context of DOD Directive 5000. 1 emphasis 
on streamlined decisionmaking and strong, rela¬ 
tively autonomous PMs. Specific policy should be 
promulgated that delineates authority and responsi¬ 
bility limits of staff specialists. The billets eliminated 

bf-ithe JtdUCtl0n °f excessive layering should be 
utilized by reassigning them to the staffs of the PMs. 

(4) Procurement Practirpg 

1. I rogram Budgeting and Funding 

The Navy has the capability to prepare sound base¬ 
line cost estimates, but the original estimate is fre¬ 
quently reduced bv a downward bias before the budget 
requirement is sent to Congress. ë 
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Recommendation PROC-12: The Navy should im¬ 
prove the reliability of estimated program costs 
it presents to Congress. The responsibility for 
the preparation of baseline cost estimates should 
be assigned to the SYSCOMs. Detailed baseline 
estimates with associated rationale should be 
developed for each major program. The baseline 
estimate should be made a matter of record and 
should not be changed except when justified by modi¬ 
fications to scope and then only when completely sub¬ 
stantiated in writing. 

2- The Need for Improvements in Procedures 

Internal processing of procurement documents 
within the Navy is redundant and time-consuming The 
procurement cycle could be shortened considerably by 

and deleeatinS skater authority 
to the SYSCOMs and to field personnel. 

Recommendation PROC-13: The Navy should 
emphasize the review of proposed acquisitions at 
the beginning of the business cycle utilizing the 
APP document to delineate clearly all facets and 
considerations of the proposed procurement Re¬ 
view should be accomplished through the command 
chain including a representative of the Assistant 

NaVy f0r Installa‘ions and Logistics 
(ASNÜ&L)). RANs and D&Fs should reference the 
approved APP and should be expedited through the 
system. 

Recommendation PROC-14: NAVMAT should assess 
SYSCOM capacity to approve its own business clear¬ 
ances and increase their approval levels as appropri¬ 
ate. NAVMAT should periodically audit the SYSCOMs' 
performance of the business clearance function and, 
if that audit reveals serious deficiercies, the business 
clearance authority can be returned to NAVMAT until 
the deficiencies are remedied. 

V-5!} 



Procurement 

Additional billets should be provided to the SYSCOMSs' 
contracts directorates for specialists in advanced 
pricing techniques. 

Recommenoaticn PROC-15: Reliability and main¬ 
tainability requirements should be eliminated from 
the business clearance. These requirements have 
nothing to do \v;th the business aspects of procure¬ 
ment and have substantially increased procurement 
lead times. 

Deficiencies in the Source Selection Process 

Contractors frequently complain that the Navy's 
source selection procedures are not clearly spelled out 
with the result that there is a considerable amount of 
inconsistency among SYSCOMs. These complaints cover 
evaluation criteria, competitive negotiations, encourage¬ 
ment of "buy-ins, " etc. 

Recommendation PROC-16: While the regulations 
with respect fo the source selection and negotiation 
procedures presently exist, more definitive expla¬ 
nation oí the intent and purpose of these procedures 
should be included in applicable instructions and 
more training undertaken at various levels to assure 
proper implementations. 

Recommendation PROC-17: Requests for Proposals 
(RFPs) should be carefully reviewed for clarity of 
requirements. Where it is desirable to allow a 
contractor freedom to develop an individual tech¬ 
nical approach, this fact should also be clearly 
delineated. 

Recommendation PROC-18: Policy statements 
should continue to be developed that emphasize a 
desire to prevent erosion of the spirit and intention 
of the ground rules and to avoid selection practices 
that lead to auction techniques, excesshe technical 
transfusions, and undue pressures upon contractors 
through best and final offer techniques. 
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Recommendation PROC-19: Buy-ins should be 
discouraged by downgrading proposals that appear 
to be priced unrealistically low. 

4. Selection of Contract Type 

The Navy has frequently utilized contract types that 
are inappropriate for the status of the program being 
placed under contracf. Such action seems to have resulted 
from a desire to shift a greater risk to the contractor, 
but unfortunately it has backfired in the form of large claims. 

/ Recommendation PROC-20: A clear-cut policy is 
/ needed to define the contract type to be used at 

various stages of program development. To 
accomplish this, SECNAV Instruction 5000. 1, 
Naval Procurement Directive (NPD) III-4, and 
ASPR Section 3, Part 4, should be rewritten to 
describe the options available and the recommended 
criteria upon which contract selection should be 
based. The acquisition strategy should then provide 
for enforcing these instructions in every case. 

5* Government/Contractor Adversary Relationships 

With the reduction in contractor profit margins 
brought about by the "risk-shifting" philosophy and the 
increasing efforts on the part of resident Navy personnel 
to enter into the management decisionmaking process. 
Government/contractor relations have deteriorated to 
what can truly be considered an adversary position. 

Recommendation PROC-21: The CNM should 
clearly enunciate the aims of the engagement con¬ 
cept by setting forth a posture and attitude calculated 
to motivate personnel at all levels, both Government 
and contractor, to produce the kind of effort the 
national interest requires. Management training 
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within the Navy and industry program and functional 
organizations should emphasize this philosphy. 

6* Special Lconomic Considerations 

I he present rapid rate of inilation has caused severe 
cash-flow problems for contractors. Progress payment 
clauses -equire revision, and more equitable escalation 
clauses are also required. 

Recommendation PROC-22: Contract provisions 
with respect to payment should be reviewed with 
recognition of the cash-flow problems incident to 
present inflation, high interest rates, and other 
economic problems. 

Recommendation PROC-23: In future contrac s, 
escalation provisions should be revised to reflect 
the impact on contractor costs attributable to abnor- 

mal general economic conditions. If indices are used, 
they should be a reasonable reflection of the varia¬ 
tions in cost for labor and materials utilized by the 
contractor in performance of the specific Govern- 
men. contract arid should be applied in recognition 

of a mutual problem without unreasonable restric¬ 
tions. 

Program Management 

1. Advantages and Disadvantages of the Matrix 
Organization 

The Navy's use of the matrix form of organization 
is probably a good compromise with limited resources 

available. Certain improvements are needed, however, 
to improve the operating efficiency of the project mana¬ 
ger. 

Greater career opportunities should be stressed 
tor the PM function. Careful selection of well qualified 
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PMs of sufficient rank would tend to forestall much of the 
existing staff interference. 

Recommendation PROC-24: The authority of the PM 
should be increased by giving him control of funds 
to the extent practical for his project. Support pro¬ 
vided to the PM by the functional organizations 
should be handled in much the same manner by the 
PM as he handles his contractors. Performance 
of the in-house support supplied to the PM should 
be measured by the same techniques that are used 
to measure the performance of industry. The PM 
should have considerable latitude in regard to how 
much work he assigns in-house and how much work 
he contracts for outside. 

Recommendation PROC-2 5: The number of person¬ 
nel on the direct staff of the PM should be increased 
in order to allow him to manage both the in-house 
and contractor efforts. The exact number of per¬ 
sonnel in the program management organization is 
a function of the complexity of the program, the 
level of competence and training of the personnel, 
and the point in the life cycle of the system. As a 
very minimum, the PM must have sufficient per¬ 
sonnel to determine cost, schedule, and technical 
conditions. He must have sufficient personnel to 
act as an effective transfer function. 

Recommendation PROC-26: The Navy should stress 
the career opportunities of the PM function and recog¬ 
nize the increase in the responsibilities of the PMs. 
The grade assigned should reflect this change. The 
Navy should assign dynamic rising officers to PM 
billets to demonstrate the importance of the job. 
Promotional reviews should be conducted by people 
in the management chain and not by those who have 
no knowledge of a PM's effectiveness. 
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2. Excessive Layering 

PMs have an inordinate number of reviewing 
authorities to answer to. Many of these are outside the 
chain of command, have no approval authority, and con¬ 
tribute nothing to the program. 

Recommendation PROC-27: Every effort should 
be exerted by OSD, CNO, and CNM and their staffs 
to strip out those organizational elements that have 
become operational beyond their assigned respon¬ 
sibilities. 

Recommendation PROP-28: Each headquarters 
should examine every exercise it puts the PM 
through to determine if that task is really necessary 
and if the office can answer the questions » ith data 
already available to it. 

Recommendation PROP-29: Each headquarters 
should do its best to answer inquiries from higher 
headquarters without making waves in the next lower 
headquarters. ParticulE.r attention should be paid 
to each headquarters' elaborating on the request of 
the one above as it passes to the one below. 

3. Funding Constraints 

Funding for approved prograxns is not given to the 
PM charged with program responsibility. Frequently the 
PM is not given the full authority of a DSARC approval 
but is frequently required to rejustify his program between 
DCARCS. 

Recommendation PROC-30: The PM should be given 
the authority to run his program. This authority 
can be exercised only if the PM is given control 
over all funds allocated to his project. The PM 
should be allocated funds to buy support from 
wherever he needs it, including support from 
SYSCOMs. 
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Recommendation PROC-31: The SECDEF and the 
Department of the Navy should take immediate steps 
to implement the letter and intent of DOD Direc¬ 
tive 5000.1. 

4* P-M Relationships with the Contracting Officer 

The present relationship between PMs and con¬ 
tracting officers appears to be working well. On major 
programs, the PC'O is a dedicated member of the PM 
staff, but the PM has not been delegated contracting 
officer authority. Colocation is most important. 

Recommendation PROC-32: The functions of the 
PCO or his representative should be kept separate 
and distinct from those of the PM. The PCO or his 
representative should be a dedicated member of the 
PM staff and should be collocated with his staff. 
PMs should not have warrants. 

5. Foreign Military Sales 

The FMS case workload is frequently added to the 
workload of already understaffed program offices. This 
adds to administrative workload, more reviews, and fur¬ 
ther detraction from the ability of the PA1 to function pro¬ 
perly. Present FMS case procurement practices work 
to the disadvantage of the U.S. contractor. 

Recommendation PRQC-33: On those projects 
handling large FMS cases, adequate staffing should 
be provided to the PM to handle the additional 
workload. 

Recommendation PROÇ-14: The Navy and OSD 
should examine the present policy of negotiating 
FAIS cases to insure equitable treatment of U.S. 
contractors for those costs associated with the 
foreign procurement. 
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(6) Ship Acquisition 

1. Definition and Stability of Performance Requirements 

Lack of requirements stability caused by involving too 
many people in the acquisition process creates real problems 
for the Navy and has caused its credibility to be suspect. 

Recommendation PROC-35: Rigorous attention should 
be placed on the operational analysis leading up to the 
statement of requirements for new ship classes. 
Conscientious effort should be made to achieve the 
objectives of OPNAV Instruction 9010. 300. The 
results of this effort should be scrutinized carefully 
at the program initiation DSARC. 

2. Adequacy of Funding 

Baseline cost estimates tend to be changed in reviews 
by higher echelons resulting in program underfunding and 
claims. Multiyear funding for ship acquisition would result 
in overall reduction in ship costs. 

Recommendation PROC-36: The policy of allowing 
only one estimating authority for ship acquisition 
programs (NAVSEA 052) should be continued. Base¬ 
line estimates should not be changed without suffi¬ 
cient cause. Any change should be documented. 

Recommendation PROC-37: If a program is not 
funded at a level that supports the NAVSEA-approved 
estimate, the scope of the program should be re¬ 
duced if that is feasible, or the program should be 
stopped. 

Recommendation PROC-38: Every effort should be 
made to convince the OMB and the Congress of the 
desirability of multiyear authorization for ship 
acquisition program? Some flexibility should be 
requested for the project manager in timing of 
expenditures. 
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3. Acquisition Approach 

The Navy has used a variety of acquisition approaches 
that seern to vary without a great deal of logic. Clearly 
defined requirements are necessary, accompanied by in¬ 
structions to working personnel to prevent use of approaches 
that are inappropriate. 

Recommendation PROC-39: Criteria for judging 
acquisition approaches should be developed and used 
in selecting the approach that is best suited for a 
given program. 

4* Adequacy of the Data Package on Which Shipbuilders 
Base Their Cost Proposals 

Shipbuilding by its very nature requires that initial 
estimates be made on the basis of broad design criteria. 
Follow ships are also priced on the basis of a "contract 
design ' that has not been proven in construction and thus 
contains many uncertainties or errors. 

Recomme.idation PRQC-40: NAVSEA should con¬ 
tinue the present emphasis on increasing the scope 
of the design effort going into the contract plans 
and specifications to provide greater assurance that 
a valid estimate can be made, a fully responsive 
design developed, and the resultant ship built at 
reasonable cost. 

Recommendation PROC-41: On programs involving 
significant numbers of production ships or ships 
of high unit cost, NAVSEA should defer solicitation 
of the follow ships until the majority of the detailed 
design drawings for the lead ship have been issued. 
If the program is critical to national defense needs 
and proceeding with procurement of follow ships 
prior to this point is necessary, ti e higher risk 
involved should be recognized. Provisions should 
be made for the higher risk in the budget and in 
the terms of the contract used for the early follow 
ships. 
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5. Realistic Contract Pricing 

Realistic pricing is essential if future claims are to 
be avoided. Downward pressures resulting from budgetary 
limitations, technical leveling, best and final offers, etc. 
eventually lead to underpriced contracts, schedule slips, 
and clfims. 

Recommendation PRQC-42: In negotiated procure¬ 
ments, realistic target cost levels should be set 
(ensuring that adequate amounts are included for 
labor, material, and other valid cost elements) 
supported by sound baseline cost estimates. 

Recommendation PROC-43: The type of contract 
for the lead ship should be tailored to the degree 
of risk. Some type of cost-reimbursement con¬ 
tract should be used when significant risk is present. 
A fixed price contract should be used only when the 
data package is sufficiently complete to permit 
realistic pricing. 

Recommendation PROC-44: When competitive pro¬ 
curements are used, action that could lead to an 
auction-type environment should be avoided. The 
feasibility of using two-step negotiated procurements 
should be examined. Emphasis in the first step 
should be put on identifying the offeror(s) fully 
qualified for the particular shipbuilding program; 
then cost proposals should be solicited once from the 
qualified shipbuilders. 

6. Concurrency in Combatant Ship Procurement 

Proper planning of follow ship procurement is essen¬ 
tial if the Navy is to deliver ships to the fleet with up-to-date 
weapons systems. Because of the length of time required to 
build a lead ship of a class, the Navy is almost forced to 
initiate procurement action on follow ships before the lead 
ship is delivered. Under these circumstances it is im¬ 
perative that consideration be given to long-lead funding of 
weapon system elements well in advance of follow ship 
procurement. 
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Recommendation PROC-45: When the PF procure¬ 
ment approach is to be the ship acquisition model 
and when concurrency is necessary, the following 
considerations should be given special attention: 

. Contract for the lead ship on a cost type 
basis. Contract with the lead yard for some 
of the first lot of follow ships. 

. Contract for the follow ships from other yards 
on a fixed-price basis only after effort on the 
lead ship has produced a stable design. The 
first follow ship from the lead shipyard should 
be scheduled for completion at least 12 months 
after delivery of the lead shin. The first follow 
ship from a follow shipyard should be scheduled 
for completion at least 18 months after delivery 
of the lead ship. 

. Include sufficient funds in the program budge*' 
to cover possible costs stemming from the 
Government's warranting the detailed design 
package. 

'• Economic Considerations in Ship Procurement 

The present escalation provisions and clauses used 
by the Navy are considered inadequate. The present compli¬ 
cated method of determining progress payments is inequitable 
and self-defeating since it deters investment in new facili¬ 
ties that could provide greater efficiency. 

Recommendation PROC-46: NAVSEA and the Ship¬ 
builders' Council should undertake a study to 
develop indices that are adequate to reflect ship¬ 
building cost escalation. 

Recommendation PROC-47: NAVSEA and the ship¬ 
builders should schedule ships more realistically 
and/or NAVSEA should provide that the escalation 
would apply to some reasonable period of delay 
(possibly 1 year) in the completion of each ship in 
a series. 
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Recommendation PROC-48: In order to make its 
shipbuilding programs more attractive to industry, 
the Navy should minimize the shipbuilders' cost 
problems either with more adequate and timely 
progress payments or allowance of interest as a 
valid item of cost or both. 

Improved Shipbuilder/Government Business 
Relationships ~ 

The Navy presently finds itself in an ’adversary" 
type of situation with its major shipbuilders. This has 
been brought on by a continuous erosion of profit factors 
and aggressive implementation at some levels of the so- 
c a lied ’engagement" policy. 

Recommendation PR PC-49: Toward the objective of 
reestablishing a cooperative relationship with its 
shipbuilders, the Government (NAVSEA, SUPSHIPs, 
and the Defense Contract Audit Agency (DCAA) 
should limit requests for data regarding the opera¬ 
tion of a shipyard to that which the N^vy actually 
needs to fulfill its responsibilities for ship acquisition. 
The type and extent of data requested should be 
commensurate with the type of contracts) used. 
NAVSEA should set forth a moderate policy on the 
engagement concept and insure that the service 
philosophy is clearly understood at all echelons. 

Integration of Combat Systems 

In complex ships the use of a subsystem integrator 
would greatly enhance the Navy's and contractor's ability 
to meet schedule and performance requirements. 

Recommendation PROC-50: For each major com¬ 
batant acquisition program, an integrator should b>i 
engaged to concentrate on systems integration and to 
test the system at a land-based test site. The Navy 
should continue to utilize a land-based test site of 
the weapon/command and control system in all 
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ship acquisition programs involving p'îw designs 
to test fully as much of the system as xc practicable 
prior to installation of the first system in a ship. 
The test site should be placed where it can be used 
most effectively by the engineers responsible for 
svstem design and test. 

Recommendation PROC-51: In programs involving 
a sizable number of ships, an extra ship set of 
equipment shoulu be procured for use in the land- 
based prototype throughout the shipbuilding program 
for testing and training. 
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VI. PRODUCTION PANEL 

The NM ARC Production Panel has found that the principal problems 
in producing and delivering defense material are not caused p umarily by 
difficulties in the physical jobs of manufacture and assembly but are re¬ 
lated, rather, to earlier decisions in research and development, cost 
and schedule commitments, contracting methods, and Government/pro¬ 
ducer relationships. The panel found that, in successful programs, the 
Navy and its contractors had maintained a healthy and cooperative rela¬ 
tionship; where adversary positions had developed, however, programs 
were in trouble. The key, as the NMARC Production Panel sees it, is 
creating and maintaining an atmosphere of joint and timely resolution of 
problems as they occur--and hey invariably will in any program. 

Rear Admiral Levering Smith, USN, has described the partnership 
between Government and industry on the Polaris program as: ".. .a 
partnership in the sense of being a continuing relationship with indefinitely 
continuing responsibilities oi each member of the military-industrial team 
to each other member and to the common objective. " The NMARC Pro¬ 
duction Panel has found that not all Navy programs are being managed 
in accordance with this principle and that shipbuilding specifically seems 
to be approached, in a number of cases, with an almost directly contrary 
philosophy. Much of the content of this report, therefore, relates to how 
the buyer/seller relationsV might, be improved. 

1. BACKGROUND 

The charter for the NMARC Production Panel identified the areas 
to be studied, with particular emphasis on shipbuilding. Major areas 
of study included the acquisition environment, with emphasis on industrial 
capacity, both private and public; policies and procedures in acquisition 
planning and procurement; staffing and management of contract adminis¬ 
tration field offices; and claims prevention. In addition, the general 
subject of program management was assigned to all panels, and 
some facets thereof were examined by the NMARC Production Panel. 
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(1 ) Stidy Approach 

The NMARC Production Panel was composed of executives 
of two shipbuilding firms, two missile development/manufacturing 
companies, and one airframe manufacturer. With this diversity 
of backgrounds, the Panel decided that its fact-finding efforts 
should include visits to major ship, aircraft, missile, and elec¬ 
tronics producers to acquaint the Panel members with the tech¬ 
niques employed in each of those special fields and their unique 
aspects. A comprehensive schedule of trips and briefings was 
therefore established, with concentration on shipbuilding and 
shipbuilders, both naval and private. 

Early in the study, it was decided that the Panel and staff 
would function as a unit rather than subdividing and making sepa¬ 
rate trips. This was carried out except that, because of schedule 
conflicts, some Panel members were unable to make all stops on 
every trip. However, several executive sessions were held during 
the course of the study during which information received, impres¬ 
sions and opinions formed, and problems noted were discussed with 
the Panel as a whole. 

Panel visits are shown in Appendix PROD-B. It is apparent 
that the Panel concentrated in the shipbuilding areas but did not 
neglect aircraft, missile, and electronics producers. The Panel 
also met with representatives of several operational commands, 
such as Commander in Chief, U.S. Atlantic Fleet (CINCLANTFLT), 
and Commander, Naval Air Force, U.S. Pacific Fleet (COMNAV- 
AiRPAC), to learn views of the Navy's "users, " particularly with 
respect to ship repair and overhaul. 

The discussions with field offices concentrated on views of 
their responsibilities, relationships with higher authority, field 
contract administration, and staffing adequacy. The visit to the 
Naval Weapons Center, China Lake, focused on the laboratory 
interface with material producers and the laboratories' role in 
project technical management. Not shown are the numerous visits, 
interviews, and briefings held in the Washington area, primarily 
with Chief of Naval Material (CNM), systems commands (SYSCOM), 
and project management personnel. 

VI-2 



Production 

(2) Additional Tasks Assigned 

During the course of the study, additional tasks were assigned 
the Panel. These were: (1) a review of the study on claims con¬ 
ducted by Vice Admiral Eli T. Reich, USN (Ret. ), for the Deputy 
Secretary of Defense (DEPSECDEF); (2) an examination of the ef¬ 
fects of Title VIII of the 1975 Defense Appropriation Authorization 
Bill, which states that all future major strike-force combatant 
ships shall be nuclear powered; and (3) "should-cost" studies. The 
Panel's comments on the Reich report and Title VIII are included 
in discussions of the issues in subsequent sections of this chapter. 

In response to the request to examine should-cost, a prelimi¬ 
nary examination led to the conclusion that it was a less important 
issue than others assigned to the Panel. There is a wide divergence 
of opinion among the services and the Office of the Secretary of 
Defense (OSD) on the definition of should-cost and how it should 
be applied. A Department of Defense (DOD) should-cost coordinating 
committee has been formed. The committee has not yet resolved 
the basic question of what should-cost is. Consequently, the NMARC 
Production Panel did not pursue the issue in any detail and has 
no specific recommendations on it. 

2. MAJOR ISSUES EXAMINED 

The NMARC Production Panel concentrated its efforts in four main 
study areas: 

. Utilization of personnel and organization, particularly in project 
management 

. The acquisition environment 

. The production impact of planning and procurement strategy 

. Field contract administration. 

These study areas are mutually interdependent. For example, there is 
an obvious interrelationship between project management and field con¬ 
tract administration. In the following pages, therefore, different aspects 
of some of the same problems are treated in several places. 

The report is organized by study areas, each of which covers 
several major subjects. Each of these major subjects is developed in 
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some detäü. with recommendations categorized as ' major" and "other. 1 
The distinction between the two levels of recommendations is largely 
judgmental, but the intent was to identify as major the recommendations 
that appeared to have the highest potential payoff and that appeared to 
have the best chances of being implemented. 

Although a large number of issues was examined, the maior 
points that this Panel wishes to emphasize are: 

Industrial capacity--and the special issue of new construc¬ 
tion in naval shipyards 

Strengthening of project management 

Improved product definition prior to firm production con¬ 
tracting 

Increased flexibUity in shipbuilding contracting 

Combat systems integration in shipbuilding. 

The following four sections of this panel report address the four 
study areas in which most of the NMARC Production Panel's efforts 
were concentrated. 

3. PERSONNEL AND ORGANIZATION 

(1) Project Management 

1 • Statement of the Issue 

The role of the project manager (PM) in the acquisition 
process was examined in detail by the NMARC Production 
Panel. It was considered necessary to examine the PM's 
role both from the standpoint of how effectively responsibili¬ 
ties were being discharged and how effective was the basic 
project/functional matrix organization that is generally 
characteristic of Navy acquisition organizations. 
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2. Findings and Conclusions 

The NMARC Production Panel spent much time and ef¬ 
fort examining the project/functional matrix organization 
devoted to the acquisition of weapon systems. Comparisons 
were made with project management in private industry and 
in the U.S. Air Force. Project management offices and tech¬ 
niques were evaluated in terms of the success of the projects. 

Project management of major programs in the U.S. Air 
Force is characterized by vertical organizations wherein all 
necessary functions are assigned to the PM and the project 
office is staffed accordingly. In the Navy acquisition organi¬ 
zation, the Strategic Systems Project Office (PM-1) comes 
the closest to being a truly "vertical'' organization. PM-1 
is responsible for the development, production, and support 
of the Navy's submarine-launched, ballistic missile weapons 
systems, the Polaris, Poseidon, and now Trident missile 
programs. 

The ballistic missile project has been very successful. 
In addition to the advantages of the concentration of manage¬ 
ment functions and personnel within the PM's staff, it should 
be ecognized that the project through the years has also en¬ 
joyed the highest priorities and adequate funding to do what 
was needed when it was needed. These additional considera¬ 
tions must be acknowledged as being of great significance 
in assessing the success of the project. For any future Navy 
project of co nparable national significance, however, PM-1 
would serve as the undisputed model of how such new projects 
should be organized, managed, and staffed. 

Not all of the Navy's acquisition projects can be accorded 
the highest priority. Furthermore, when the number of Navy 
projects that meet the DOD criteria for major projects worthy 
of intensified management is considered, it is not possible to 
staff all of these projects vertically within present headcount 
restraints. (The Naval Air Systems Command (NAVAIR) 
has 22 projects; the Naval Sea Systems Command (NAVSEA) 
has 21. The Navy has a total of 53 major weapon system ac¬ 
quisition projects that qualify for intensified management tech¬ 
niques under the DOD criteria. ) In addition, functional staffs 
are required for support of the myriad minor Navy programs 
and projects that would never warrant vertical staffing, just 
as the Air Force maintains its Air Force Systems Command, 
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Air Force Logistics Command, Aeronautical 
and other functional organizations. Systems Division, 

staff to ht M i f + J Plan auënienl the existing Navy 
staff to be able to staff project offices as essentially self 
contained organizations. The impossibility of this is fnr+h 

6m0P00atS‘Z8ed0r N “ ÍS.Tember*d 
ordered bvOSn C1V " per50nnel in FY75 have been 

dered by OSD in response to direction by the Congress. 

There is general agreement among both Navy le—on 
nel and contractors that the matrix form of projet mana« 
ment has served the Navy well in most areas of acqu sWon 

Navv h^eheXamPle °f iS airCraft Procurement The 
Navy has been eminently successful in recent years in 

«heqTsngA:rr F;"'6 S°me °f Which -eased b^ 
the u!S.' Nayy. gn S°vernments as well as by 

Airframe manufacturers have told thp tvm arí^ id j 

Te ÍT ‘hey ar'" aWe «orkwellthweitrN“ypPMr:dUC- 
Urge aT ”ar.nufacturers s°metimes question the need for the 

g ir Force systems project office (SPO) qtaffo o 
airframe manufacturer told tL NMAKC Production Pan“: 

Onr experience has.. . shown that our most successful 
P ograms have been characterized by a close synergis¬ 
tic association between our own competent technical8 
manager and a broad gage Navy Tec¿iical Manager 
who was an integral part of the SYSCOM ProjectOffice 
bac el up by a small staff of subsystem assist^ man-’ 

n U- u COmpetent Navy Technical Manager with 
• qUality sta^ knows when additional tech- 

mcal,help is needed, where to find i, and hasÜor.ty 

Responsibie observers noted that successful matrix-tvne 
P ject management is dependent to a large degree on the 
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closeness of the working relationship of the PM and his small 
staff with those who provide the project with technical support 
and technical support management. The NMARC Production 
Panel observed one case in which, because of geographic 
separation and the attitudes and approaches of technical 
suppor t personnel, the PM had lost control of his technicax 
support management. 

Where, as in this case, remotely located technical 
assistance has been allowed to evolve into something called 
"technical management, " separate and distinct from project 
management, problems were observed. Although instances 
could be cited of projects that have successfully hurdled this 
roadblock, it was apparent to the Panel that chances of suc¬ 
cess are greatly increased where program/project manage¬ 
ment and technical management are collocated in concept, 
as well as physically; che PM's key technical personnel 
should support him and should be located close enough to 
him to do it effectively. When it is essential that some 
technical support functions be performed by remotely located 
naval activities, their relative authorities and relationships 
must be clearly and specifically delineated. Such activities 
should never be placed in the chain of command between a 
PM and his contractors. Delays, confusion, and claims re¬ 
sult from such an arrangement. 

NAVSEA's ship acquisition project managers (SHAPMs), 
for example, located in Arlington, Virginia, are physically 
separated from their primary source of technical assistance, 
the Naval Ship Engineering Center (NAVSEC), in Hyattsville, 
Maryland. Although the offices are only a relatively few miles 
apart, personnel consume many hours in round-trip travel 
between the two locations; work that should be accomplished 
face to face is attempted cv«_r the telephone; and some 
communication that should take place, does not. Communica¬ 
tion difficulties are further magnified when technical assist¬ 
ance is provided by a laboratory more than 2,000 miles from 
the PM's office. 

The NMARC Production Panel recognizes that it is not 
realistic to expect that all technical support personnel for 
every project can be located with the PM in the Washington 
area. The point the Panel wishes to make is that the PM 
must retain control of the management of technical support 
for his project and that technicrl direction to the contractor 
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should come from the PM, not from technical support per- 
sonnel acting independently of the PM. 

The NMARC Production Panel concluded that certain 
other support must also be collocated with the PM and, even 
in a matrix-type project management office, should be di¬ 
rectly assigned to the PM. The most significant direct sup¬ 
port required is contracting support. Two of the thorniest 
problems confronting PMs are: 

The length of time required to process procure¬ 
ment documents (e.g.. Procurement Requests 
(PRs), Requests for Authority to Negotiate 
(RANs), and Determinations and Findings (D&Fs) 

The length of time required to effect contractual 
changes. 

Lack of timely response from procurement support per¬ 
sonnel contributed to cost growth on contracts bv delaying 
production, put the Navy in an unfavorable light as a customer 
and appears to have contributed to claims. One way of ensurini 
improved response by procurement personnel would be to as¬ 
sign the procuring contracting officer (PCO) to the PM's staff 
including all necessary support staff (i.e. contract negotiators 
contract administrators, and clerks). Policy guidance for 

™™.P!,0ple would c°ntinue to be the responsibility of the SYS 
s deputy commander for contracts, but they should beas- 

tSKgn^/U^ tlme t0’ and be Phy3ically Seated in. the offices of 
he PM Location on the PM's staff should serve to reinforce 

ÍfethfprnCat^0f the PC° "“b that Pr°Ject- Collocation 
of the PCO and those giving technical guidance to the contracto: 
should minimize the chances of inconsistencies in technical 
and contractual actions. 

The optimum location of the PM's office itself came un¬ 
der the review of the NMARC Production Panel. It had been 
suggested that perhaps a PM should be located at the con¬ 
tractor s plant, rather than in Washington. However as was 

thePM8! r íregOÍng para" !Phs* a Prime requisite is for 
the PM to be located with his key technical support mana^emenl 

NArvSFAelp^nC\rth hlS Procurement staff- In the case of 
^MS hlS meanS near NAVSEA (Arlington, Virginia) 

ar^VnECi HyattSVllle' Maryland)’ and the Naval ShiP Research 
and Development Center (NSRDC) (Carderock, Maryland). 
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This, in the Navy, is comparable to the Air Force's colloca¬ 
tion of its major aircraft systems PMs with its Aeronautical 
Systems Division and close to the Air Force Logistics Com¬ 
mand, and is done for the same reasons. 

It should also be noted that PMs spend a considerable 
portion of their time delivering Pentagon briefings, defending 
their budgets, and testifying to congressional committees. 
Location of the PM in (or in close pr-oximity to) Washington 
would appear to save considerable travel time and money. 

On-site response to the PM and to the exclusive needs 
of the project at the contractor's plant is increasingly being 
provided by assignment of a dedicated project officer to the 
Contact Administration Office (CAO) staff. Such a project 
office - reports to the head of the CAO (e. g., the Supervisor 
of Shipbuilding, Conversion, and Repair, USN (SUPSHiP), 
or the Naval Plant Representative Office (NAVPRO)), but has 
collateral reporting responsibility to the PM in Washington 
for whose project he is locally responsible. This ensures 
full-time exclusive attention to a projecr. at the contractor's 
plant and provides the PM with a responsive point of contact. 
Assignment of such dedicated project officers onsite is done 
by all SYSCOMs for some projects, but is not yet universal. 

An additional issue that has had a significant impact 
on project management is that of government-to-government 
foreign military sales of Navy weapon systems. Foreign mili- 
tary sales (PMS) and grants have been made for many years. 
However, in recent years, the level of this activity has in¬ 
creased tremendously. NAVAIR, for example, in FY74 had 
foreign military sales funds of $2. 4 billion are in addition 
to its $3. 6 billion of regular procurement funds. Thus, the 
dollar level of foreign military sales has escalated to the 
point where FMS represents one-third of the total dollars 
spent in acquisition. A similar impact is being experienced 
in varying degrees by the other systems commands. 

The situation is complicated further when foreign gov¬ 
ernments desire certain changes in the weapon systems 
being purchased to meet their own specific needs. The foreign 
government recognizes the impact of its unique requirements 
and is willing to pay for the services of personnel in excess of 
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the numbers approved in the Federal budget to accomplish auth¬ 
orized work for the U.S. Navy. The NMARC Production Panel 
concluded that it was increasingly important to staff the Navy's 
foreign military sales support effort properly. Mistakes in 
administration of the foreign military sales program can have 
an immediate and adverse effect on our national prestige, 
position in the free world community, and balance of payments. 

The Panel further concluded that it is inappropriate to 
plan and budget for a certain level of personnel resources to 
meet an approved Navy program and then to dilute that effort 
through application of a portion of those resources to other 
reimbursable programs. If the costs, including personnel 
costs, of a foreign military sales program or any other pro¬ 
gram, are being reimbursed by a customer, the need for, 
and desirability of, application of personnel ceilings to such 
a program is questioned. The question is particularly worthy 
of attention when it is recognized that the foreign military 
sales program has now grown to such a levei that its staffing 
requirements are having a significant impact on approved 
Navy programs, and will continue to do ~ d for the foreseeable 
future. 

3. Major Recommendations 

Recommendation PROD-l; The Navy should retain the project/ 
functional matrix o- ganization staffing of most of its project 
management offices. The vertical organization is, however, 
supported for high-value, top-priority programs for which the 
number of people required full time warrants it. 

Recommendation PROD-2: The Navy should collocate project 
m; nagement and key technical support management personnel. 
When additional technical assistance is obtained from naval 
activities remote fr-m the PM, functions and relationships 
must be clearly defined. In particular, technical personnel 
remote from the PM chould serve in an advisory capacity and 
should not function in the chain of command between the ^M 
and the contractor. 

Recommendation PROD-3: For major projects, the Navy 
should locate the PCO on the staff of the PM. Necessary 
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procurement support staff should also be assigned to the 
staff of each major weapon system acquisition project man¬ 
ager. The PCO and the PCO's supporting staff should be 
physically located in the project management office. Col¬ 
lateral reporting responsibility for policy guidance to other 
elements of the parent organization may be retained as ap¬ 
propriate . 

4. Other Recommendations 

Recommendation PROD-4: The Navy should continue to seek 
support for the collocation of NAVSEC with NAVSEA. 

Recommendation PROD-5: Personnel ceiling controls (or 
any other management device that has similar effects) should 
be removed from programs for which the personnel and other 
support costs are reimbursable. For foreign military sales 
programs, the number of people hired could simply be the num¬ 
ber that the customer is willing to pay for. For other reimburs¬ 
able programs, compensating ceiling authorization could be 
provided between the executive agencies involved, inasmuch as 
the total work would still be within the bounds of an approved 
and budgeted program. 

(2) Layering 

1. Statement of the Issue 

Probably the most universal complaint heard by the 
NMARC Production Panel related to "layering." Layering 
refers to excessive numbers of echelons of authority, with 
concomitant diffusion of responsibility, au+hority, and ac¬ 
countability. 

2. Findings and Conclusions 

Although a PM is properly charged to manage his project, 
many distractions were highlighted in the course of this study. 
Probably the most consistent and pervasive demand on the PM 
concerns the many briefings that he must make. It was noted 
that many briefings were for information only and were made 

VI-11 



Production 

to officials who had little or no authority to affect the progress 
of a project but who could, through misunderstanding, neglect, 
or bias, negate an action. The practice of multiple briefings 
primarily for information only is countei productive in that it 
detracts from the PM's ability to manage his project. Not 
only is the number of briefings great, the time span over 
which the briefings are given is ino’-dinately long. 

As one example of a result of layering, various Navy 
PMs decried the excessive numbers of briefings that they were 
required to make prior to having their projects reviewed by 
the Defense Systems Acquisition Review Council (DSARC ). 
The numbers of discrete briefings required range up to 13 xor 
some DSARC presentations, with additional briefings required 
if the PM is to appear before a congressional committee. 
Furthermore, the prebriefings started as many as 70 working 
days prior to the scheduled date of the DSARC presentation. 

Another effect of layering, with its multiplicity of staff 
organizations' duplicating one another at successive echelons, 
is the inordinate difficulty and time involved in securing ap¬ 
proval of technical and contract changes and procurement 
requests. For example, a procurement request involving a 
Request for Authority to Negotiate (RAN) and a Determination 
and F indings (D&F) typically must be reviewed and approved 
by 60 different people in 25 separate offices in the originating 
SYSCOM and Naval Material Command (NAVMAT) headquar¬ 
ters. "Simpler" procurements may involve only half as many 
approvals, but even that is an excessive number. As a result, 
the average procurement administrative lead time for negotiated 
contracts in excess of $1 million is approximately 240 days. 

The time required to reach contractual agreement or 
effect a contract change is lengthened by the mar y reviews 
that are made oy people with concern for a relatively limited 
aspect of the procurement. The needs of other Covernment 
personnel, who are primarily checking the procurement docu¬ 
mentation to determine whether it complies with established 
policy within their spheres of concern, could be satisfied by 
merely providing them with a copy of the procurement docu¬ 
mentation. They then would have an opportunity to raise 
timely objections without delaying the processing of the docu¬ 
mentation through the entire approval cycle. 
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It was clear to the NMARC Production Panel that delays 
in processing changes and procurement and contractual docu¬ 
ments were adversely affecting production by delaying effective 
application of production resources, contributing to the gener¬ 
ation of claims by contractors. As an example of delays in 
contractual authorization to proceed with Class I engineering 
changes (as defined by MIL-STD-480), one company reported 
that on a recent contract an average of 336 days was required 
to obtain contractual authorization on of 39 Class I engineering 
change proposals (ECPs) that had been submitted. This com¬ 
pares with the target approval times in MIL-STD-480 of 24 
hours for emergency, 15 days for urgent, and 45 days for 
routine ECPs. Other companies report many instances of 
1 year or more for contractual authorizations. 

The discrepancy between target and actual approval 
times for contractual authorization is due primarily to three 
factors: 

Processing for technical approval is slow and 
cumbersome. 

Layering involved in converting the technical 
approval of a PM or configuration control board 
(CCB) into a contract change order is excessive. 

. NAVMAT requires that all changes having an 
estimated cost of over $10,000 be priced be¬ 
fore being ordered. 

After change requests finally reach a contract negotiator, he 
still must negotiate the change order. Other delays occur 
in mailing and reproduction of copies. The NMARC Produc¬ 
tion Panel concluded that the excessive delay in converting 
a change request or procurement request issued by a CCB 
or PM into a change order signed by both the contractor and 
the contracting officer may be reduced both by assigning 
the PCO to the staff of each major weapon system PM and 
by assigning, in each SYSCOM, contract negotiators whose 
first priority task is to convert CCB directives approving 
Class I ECPs into official contractual authorizations. 
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The delay in pricing before ordering was introduced to 
reduce claims and to prevent a large accumulation of Govern¬ 
ment-ordered changes that may be in excess of budgeted 
funds. However, these undesirable effects may be avoided 
y issuing change orders based on a maximum or ceiling 

pnce, with the firm price to be negotiated downward from 
the ceihng when sufficient cost data are available. It is real¬ 
ized that the contractor normally will provide a sufficient 
contingency factor if his change is to be maximum priced 
end that funds reserved for authorized but not finally priced 
change orders will soon be exhausted under this system 
However, excess funds covering the balance between ceiling 
price and negotiated price can be released if tne backlog 
of nonnegotiated change orders is held to the practicable min¬ 
imum. This would act to encourage early negotiation of change 

t7onsrS r any eXCeSS funds for other Project applica- 

The excessive delays (such as 1 year) in contractual 
authorization of changes result either in work being held up 
or m the contractor's proceeding at his own risk. The Navy 
thus loses many opportunities for reduced costs or incorpora¬ 
tion of needed performance, reliability, or safety improvempnts 
Incorporation of needed changes by retrofit creates additional 
costs that could have been -voided had the change been incor¬ 
porated during production. Major efforts should be taken to- 

SÎ“ne both the technical and the contractual approval 
OI JrS . 

The NMARC Production Panel also observed that the 
roles of the Office of the Chief of Naval Operations (OPNAV) 
an subordinate fleet staffs relative to those of the SYSCOMs 

n^MA1?rPraiCÍÍCe' become somewhat confused in recent years. 
O, NAV and fleet-staff personnel have become increasingly in¬ 
volved in technical matters that were formerly in the exclu¬ 
sive province of the SYSCOMs. This has had at least two 
adverse impacts. Whereas the responsibility for technical 
decisions with respect to weapon-sys+em acquisition should 
be that of the SYSCOM commander, OPNAV personnel have 
participated increasingly in these technical decisions in recent 

years. Further aggravating the situation, authority to make 
most major policy decisions on weapon-system acquisition has 
escalated in recent years to the OSD. 
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As a general rule, officials in the chain of command 
between OSD and a SYSCOM commander seldom have authority 
to make significant decisions relative to a weapon-system ac¬ 
quisition. If a matter is beyond the authority of a SYSCOM 
commander to decide, it usually must ultimately be decided 
in OSD. How iver, those in the chain of command between the 
SYSCOM commander and OSD have the ability--which they 
exercise all too frequently--to delay, deflect, and halt prog¬ 
ress. 

Furthermore, the situation also exists within the SYS¬ 
COM where, as at higher echelons, there is a plethora of 
staff personnel, each having an interest in some portion 
of a project, and each contributing to the large number of 
staff approvals a project manager is required to obtain on 
even relatively minor matters before a decision can be made. 

3. Major Recommendations 

Recommendations PROD-6: The Navy should eliminate 
unnecessary reviews and approvals of technical and con¬ 
tract changes and procurement requests; wherever pos¬ 
sible, approval of procurement documents should be 
limited to those people whose decisions with respect to 
that procurement are essential. To facilitate the entire 
acquisition process, reviews should be concurrent or 
parallel, rather than sequential, whenever possible. 

4. Other Recommendations 

Recommendation PROD-7; The Navy should seek abet¬ 
ter balance between the authority of the Chief of Naval 
Operations (the user) and that of the Chief of Naval 
Material (the producer) in the acquisition of weapon 
systems. It is considered that the role of OPNAV should 
be focused on mission requirement determination and the 
role of NAVMAT and the SYSCOMs should be focused 
on the acquisition of weapon systems to meet OPNAV's 
stated requirements. 

Recommendation PROD-8: The Navy should better define 
the role of NAVMAT headquarters. Those headquarters 
functions that contribute positively to the weapon-system 

VI-15 



Production 

acquisition and logistic support processes should be re¬ 
tained. Any resources identified as excess could be 
effectively applied within the SYSCOMs. 

Recommendation PROD-9: The number of briefings re¬ 
quired to be made by PMs should be reviewed, reduced, 
and consolidated. Opportunities for reduction exist in 
eliminating those briefings that are for information only 
and in substituting written communications for some for¬ 
mal briefings. It would be beneficial if briefings to be 
made were limited to those people who actually must 
make a decision as a result of the briefing. 

Recommendation PROD-10: The Navy policy requiring 
negotiation of price before an engineering change is 
contractually authorized should be continued, and in 
those cases where a time-consuming cost evaluation 
of the change is required, the Navy and the contractor 
should attempt to maximum-price the change to fore¬ 
stall any adverse impact on production. 

Recommendation PROD-11: The Navy should place ma¬ 
jor emphasis on achieving both technical approval and 
contractual authorization of Class I ECPs within existing 
approval time targets. 

Recommendation PROD-12: In each SYSCOM certain 
contract negotiators in each major weapons area should 
be designated to process contract change orders imple¬ 
menting CCB directives as their task of first priority. 
To make such an assignment meaningful, the processing 
of paper between the CCB, project manager, and contract 
negotiator must be streamlined. 

(3) Ship Repair and Overhaul Planning and Resources 

1. Statement of the Issue 

Current Navy distribution of authority and responsibility 
is generating difficulties in orderly accomplishment of scheduled 
ship repair and overhaul availabilities according to defined 
plans and schedules. 
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2. Findings and Conclusions 

Overhaul and modernization of ships of the U.S. Navy 
are planned according to schedules published by OPNAV. With 
advice from NAVSEA and other elements of NAVMAT, OPNAV 
sets overhaul cycles for all ship types. 

At the time a ship is overhauled, which means that re¬ 
pairs are accomplished that have become necessary since 
the ship's last overhaul and certain rehabilitation and other 
preventive maintenance actions are performed, alterations 
are also made to ship systems. These alterations, which up¬ 
grade or replace shipboard systems and components, are 
also planned well in advance and are scheduled for progres¬ 
sive, systematic installation in ships in the OPNAV-published 
Fleet Modernization Program (FMP). The fleet type comman¬ 
ders prepare budgets for the repai- work that the ships sched¬ 
uled for overhaul will require and for certain minor alterations 
they are authorized to have made; NAVSEA and the other SYS- 
COMs budget for the major alterations (e.g., ship alterations 
(SHIPALTs) and ordnance alterations (ORDALTs)) for which 
they have technical responsiblity. 

The actual accomplishment of these repairs and altera¬ 
tions is also supposed to take place according to well defined 
plans. Both the type commander's list of repair requirements 
and the SYSCOMs' alterations lists should be provided to the 
naval shipyard or the Supervisor of Shipbuilding, Conversion, 
and Repair, USN (SUPSHIP), as much as 240 days prior to the 
date a ship is scheduled to commence o^ erhaul. 

Traditionally, the SUPSHIP's or naval shipyard's planning 
for the availability begins at that point. At the time of receipt 
of the "240-day letter, " the SUPSHIP or naval shipyard begins 
ordering long-lead-time Government-furnished material (GFM), 
assembling drawings, and writing work specifications to be fol¬ 
lowed by the ship repair contractor or the naval shipyard pro¬ 
duction department. Thus, theoreticEdly, by the time the ship 
actually arrives for its overhaul, production personnel have 
been provided with complete packages of documentation required 
for every repair or alteration to be performed, personnel 
from the SUPSHIP or naval shipyard having visited the deployed 
ship and "ship-checked" the systems and components identified 
by the ship's force via the type commander as needing repair; 
all required material is in place, either in the shops or in the 
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supply department ready for issue; and the only jobs remain¬ 
ing to be planned in detail are "open-and-inspectM jobs--i.e., 
repairs that cannot be fully defined until an equipment can 
be removed to the shop and its internal components inspected. 

Departures from this overhaul planning sj stem have 
been effected in recent years for submarines and other com¬ 
plex ship types. Planning and Engineering for Repairs and 
Alterations (PERA) organizations have been established for 
the purpose of preplanning overhauls as much as a year in 
advance. When a PERA preplans an overhaul, installation 
of scheduled alterations is given detailed attention. Material 
for alterations planned for an entire class of ships may 
be ordered by the PE RA long in advance and prepositioned 
where each overhaul is to be performed. Some equipments 
are identified as rotatable pool material, meaning that they 
will be installed during early overhauls, and the equipments 
they replaced will be repan ed later for installation during 
subsequent overhauls, thus reducing the number of jobs 
on any given overhaul that control the duration of the 
availability. All required drawings, standards, and work 
specifications are assembled, produced, and delivered to 
the cognizant SUPSHIPs and naval shipyards. 

For a FERA-planned overhaul, the ship's force is re¬ 
lieved of responsibility for generating the original list of 
repairs required; instead, agents of the PERA (usually naval 
shipyard planners and estimators and design division and 
combat systems office engineers) go aboard the ship a full 
year in advance of the overhaul and ship-check the ship from 
stem to stern. The resulting repair work list, generated by 
expert personnel, is then integrated with the alterations list, 
at which time repairs, the need for which is obviated by the * 
identification of alterations to the same systems, are dropped 
out. 

The result is an integrated work package (variously 
called Overhaul Work Package (OWP) for submarines and Ship 
Alterations and Repair Package (SARP) for cruisers and 
destroyers). The integrated work package is presented for 
approval to the type commander, and changes in recommended 
priorities of repair jobs are negotiated between the type com¬ 
mander- and the SUPSHIP or naval shipyard. 
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The approved OWP or SARP is delivered to the SUP- 
SHIP or naval shipyard well in advance of the overhaul start 
date, and the local naval activity's planning personnel are 
supposed to have little to do except to keep abreast of equip¬ 
ment breakdowns and other material deficiencies that occur 
between completion of the integrated work package and com¬ 
mencement of the overhaul, and to plan the open-and-inspect 
jobs. These techniques are most fully advanced in the plan¬ 
ning of nuclear submarine overhauls but are gradually being 
extended, in successively greater depth, to the overhaul of 
all ship types. Personnel and funding limitations, however, 
are slowing progress to some extent. 

Unfortunately, neither of these overhaul planning sys¬ 
tems works in reality as described. One reason is that ceil¬ 
ings on the number of SUPSHIP and naval shipyard personnel 
allowed have prevented the SUPSHIPs and naval shipyards 
from fully performing all of the early, systematic planning 
they would like to be able to do and have put them in a reac- 
tion-to-crisis mode. Not only are work specifications not 
routinely produced 30 days prior to an overhaul start date; 
in many cases, individual jobs are still being written after 
an overhaul is well underway. 

A second reason that overhaul planning does not func¬ 
tion smoothly is that local contracting authority at the naval 
shipyards is inadequate. The local contracting authority at 
naval shipyards should be raised to permit reasonable free • 
dom to purchase needed industrial material and to reduce 
the current dependence on the local Navy purchasing office. 
The level of contracting a thority granted to naval shipyards 
should be reviewed periodically to keep the level consistent 
with the impact of inflation on the prices of industrial mater¬ 
ial. 

The most important reason Pie overhaul planning sys¬ 
tem breaks down, however, is instability in the work package. 
This occurs when work-package changes are ordered well 
after deadline dates for doing so have already passed. These 
changes cause 240-day letters to be issued late almost invar¬ 
iably, which compounds the SUPSHIP/naval shipyard planning 
problem. Alterations that have been in the FMP for years 
will suddenly be ordered delayed o*' modified, or alterations 
scheduled for a subsequent availability will, at the last minute, 
be ordered to be accomplished during the pi esent overhaul. 

VI-19 



Production 

These changes, of course, disrupt work packages, negating 
the value of early planning efforts, and require substantial 
additional planning on a crash basis with a significant impact 
in terms of cost, schedule adherence, and orderly work ac¬ 
complishment. 

Repair lists are subject to similar instability. Type 
commanders order changes, additions, and deletions in repair 
lists throughout the course of an availability. These changes 
impact on prior overhaul plans and on work progress. In the 
busmess of ship repair, in which the sequence of work perfor¬ 
mance plays such a predominant role in the cost and duration 
of an overhaul, the disruptive effect of such practices is sie- 
nifioonf & 

SUPSHIPs are particularly hard hit by late arrival of 
alteration and repair packages and late changes thereto because 
they can only issue work to contractors on a fixed-price basis. 
They and ship repair contractors would benefit if SUPSFIPs 
were permitted to issue insufficiently defined work orders on 
a cost-reimbursable basis. 

Instability of repair and alteration work packages tends 
to i efiect undue discredit on the performance of the naval ship- 
yards, SUPSHIPs, and ship-repair contractors. When an avail 
ability fails to meet its scheduled completion date or exceeds 
its budgeted er st, the blame is normally laid on the performin 
shipyard and its naval supervision. Yet the naval shipyards' 
and SUPSHIPs' efforts to get overhauls accomplished according 
to early, comprehensivo, and systematic plans are frequently 
frustrated by their lack 01 authority and control over those 
plans and adherence to them. Also, since they do not control 
the repair dollars, SUPSHIPs and naval shipyards can get 
accornplished only those jobs a type commander has decided 
to fund, regardless of whether the type commander's judgment 
coincides with the engineering and logistic judgment of the per¬ 
sonnel who have perfor med the detailed analyses of the work 
that needs to be performed. 

The NMARC Production Panel recognizes that ship ove* 
haul work planning is dynamic, and that some late changes ta 
the best defined work packages are inevitable. The Panel fu •- 
ther recognizes that operational requirements and changes n 
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enemy threat characteristics will sometimes make advancing 
the date of an alteration highly desirable, even at substantial 
additional cost. But the degree of change that does occur in 
naval ship overhaul work packages far exceeds what would * 
be permitted in a well disciplined system. 

The Navy has given NAVMAT and its subordinate sys¬ 
tems commands the responsibility for the execution of depot- 
level maintenance of the ships of the fleet. But the Navy has 
not provided NAVMAT with effective authority to get that job 
done. Most of the control over what gets done and when it is 
done is in the hands of operational personnel in OPNAV and 
the fleet. 

Attention is invited to a comparison of the management 
of ship overhauls with that of naval aircraft reworks. Aircraft 
reworks are planned and funded by NAVAIR (based, of course 
on data and recommendations from the fleet), the aircraft are’ 
flown to a Naval Air Rework Facility (NARF) on the appointed 

td“tare left,there by their ^ews, who depart the premises , reworks the aircraft according to NA\ AlR's planning 
under NAVAIR direction, and is paid by NAVAIR. Despite the 
fact that naval aircraft maintenance is seriously underfunded 
NAVAIR appears to be providing much more satisfactory servie» 
to the fleet under this system than NAVSEA is able to provide 
for ships under a system in which NAVSEA does not maintain 
management and financial control over the work performed. 

The Operating Forces of the Navy are the users of what 
the producers--the SYSCOMs-produce. As a rule, the users 
should be responsible for identifying their operational require¬ 
ments and for expressing those requirements to the Navy's 
producer organizations. The producers should, in turn be 
responsible for responding to those requirements and should 
have adequate authority to be able to provide the required 
products with a minimum of interference. It is incumbent 
on the user to make his demands on the producer reasonable 
and attainable; it is incumbent on the producer to inform the 
user promptly of any difficulties encountered in attaining the 
user's objectives; and it is incumbent on both of them to engage 
in a dialogue that will permit early resolution of conflicts 
between user objectives and producer capabilities. It is not 
questioned that the needs of the operating forces must always 
be paramount; but the balance between user objectives and 
producer capabilities seems to have become tenuous. 
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3* Major Recommendations 

¡Änssc-ÄÄssSr manne overhauls. To this end. the Navy shoid eive 
prior1 y to identification and allocation of the personnel 
and financial resources necessary to extend PFRA t 

^ritechniques fuuy to ai1 

ST.mn011 PR01?'14- The Na^ sh™W devise 
tenañce L^rnTd lng diSciPline f°>- ship main- enance and modernization so that late charas oi 
terations and repairs in overhaul work packages are 
mmtnrrzed In order to achieve this, the Navy should 
find ways to ensure that technical, logistical anH 
duchon considerations carry adequate weight relative " 

pro™essesy andlhTth"'3 ^ the NaVy'S decisi°nmaking processes, and that those responsible for the execution 

to °f ShipS may be pelted carry out their responsibilities according to plan. 

Recommendation PROD-15- The Navy should give prior- 
y identifying and allocating additional personnel and 

financial resources requisite for extended^ER^-type 
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departments, and SUPSHIPs will’be requireTïn pir““* 
lar, if gi ater overhaul work-package stability cannot 

SUPSHlpVsed' addÍ*ÍOnal Personnel will be required by 
engãgetí primarily in administration of ship 

overhaul and repair work. P 
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Other Recommendations 

Recommendation PROD-16: The local contracting authority 
at naval shipyards should be increased. 

Recommendation PROD-17: Authority should be granted 
to SUPSHIPs to issue ship repair and alteration work to 
Master Ship Repair (MSR) Contract contractors on a 
cost-reimbursable basis, to the extent that the adequacy 
of the contractors' accounting systems will permit when 
work is insufficiently described to permit soundly based 
fixed pricing. The bulk of ship repair and alteration 
work should continue to be issued by SUPSHIPs on a 
fixed-price basis, but issuance of appropriate work 
on a cost-reimbursable basis will eliminate delays in 
work acceptance and -educe potential claims arising 
from work, whose scope could not be sufficiently fore¬ 
cast. 

THE ACQUISITION ENVIRONMENT 

(1) Industrial Capacity in the Aerospace, Shipbuilding, and Shin 
Repair Industries ~ ~ 2 -- 

Statemeni of the Issue 

(1) The dwindling number of defense dollars has had 
a particularly adverse impact on the aerospace 
industr y. Procurement of new types of aircraft 
nas been curtailed, and the planned production 
of existing aircraft and aerospace products has 
been reduced. It is considered axiomatic that a 
viable aerospace design and manufacturing indus¬ 
try must continue to function and to meet our 
defense needs. 

(3) I he Navy is considering resuming ship construction 
in naval shipyards, which for the last several 
years have been restricted to ship conversion, 
alteration, and repair work. 
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(3) Private-shipyard drydock capacity for the repair 
and overhaul of larger naval ships is limited on 
both the east coast and the west coast of the United 
States. 

(4) Application of the "homeport rule" causes workload 
imbalances among shipyards and fails to take advan¬ 
tage of idle industrial capacity. 

(5) Only two shipyards are currently being employed 
to build nuclear surface ships and submarines for 
the I-iavy. 

Findings and Conclusions 

(D Idle Aerospace Capacity 

With the broad reduction of dollars for aircraft 
procurement, the prime aircraft manufacturers are fac¬ 
ing increasingly difficult problems that must be solved 
for them to remain competitive and viable. An aircraft 
weapons system manufacturer must possess a wide range 
of skuls. These skills have been generally available to 
the manufacturer in the past, even though the employment 
pattern in the aerospace industry has been characteristic¬ 
ally cyclical. It is questionable whether needed skills 
will be available in the future if they are once lost. 

The matter of maintaining a viable aerospace capa¬ 
bility was of concern to the NMARC Production Panel 
Although the NARFs properly have a wide range of capa¬ 
bilities for depot-level rework of aircraft, engines, 
and components, only the contractors have the capability 
to build new, complex aircraft. The private sector also 
has established capability for the total range and scope 
of aircraft major modifications and conversions. 
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For both the manufacture of new aircraft and ma¬ 
jor modification of existing aircraft, ii is valuable to 
the Navy for the manufacturer to warrant his product. 
Recognizing that there will always be an interface be¬ 
tween thí respective capabilities of doing work at an 
aircraft manufacturer's plant and at a NARF, the NMARC 
Production Panel concluded that this interface should 
be examined in the light of maintaining a viable aircraft 
industry, although still retaining the capability of the 
Government to respond rapidly to emergency circum¬ 
stances. 

In reviewing conditions in this area, it was noted 
that current directives with respect to the allocation of 
work between the private and public sectors for conver¬ 
sion, alteration, and repair were being observed and 
met. A large part of the work done by the private sector 
was, however, being performed by firms other than the 
large, prime aircraft manufacturers. Many of these 
firms are classified as small business. The migration 
of this level of work to small business firms does not 
contribute to the maintenance of a viable aerospace 
mobilization base. 

(2) New Construction in Naval Shipyards 

A number of factors, including the size and com¬ 
plexity of modern warships, their nuclear-propulsion 
plants, and their series production in large numbers to 
promote economies in their acquisition cost, have com¬ 
bined in recent years to limit major warship construction 
contracts to only a handful of the nation's largest ship¬ 
builders. Size, complexity, and nuclear power have also 
worked to limit the number of private shipyards capable 
of overhauling naval vessels. 

These factors are compounded by the greatly in¬ 
creased amounts of commercial shipbuilding work being 
performed in private American shipyards; commercial 
ship construction now accounts for an estimated 56 per¬ 
cent of the dollar value of all shipbuilding work currently 
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currently on order in U.S. yards, the first time since 
World War II that Navy new construction has not ac¬ 
counted for the preponderance of U.S. shipbuilding. 
This further limits the private shipbuilding capacity that 
will be available for Navy new construction programs. 

In partial response to this situation, the Navy 
has called for assignment, under certain conditions, of 
limited amounts oí naval new construction work to one 
or more naval shipyards. No new construction has been 
assigned to naval shipyards since the FY68 program. 
The Navy has stated that a primary motive for wanting 
new construction assignments is the workload-leveling 
effect that a properly scheduled new construction project 
could bring to a naval shipyard, permitting more efficient 
utilization of manpower and reducing fleet repair prices 
by spreading iixed costs over a broader workload base. 

Representatives of the shipbuilding industry have 
objected, citing the higher cost of new construction in 
naval shipyards. (The Navy estimates the cost of new 
construction in a naval shipyard to be roughly 30 percent 
higher than the cost of having the same work performed 
by a private shipyard. This estimate compares only the 
relative costs of the construction work and does not take 
into account the cost benefits that accrue to the naval 
shipyard's overhaul and repair business as a result of 
manpower utilization efficiencies that are made possible 
by the inclusion of new construction work in its total work¬ 
load. ) 

As a result of study and discussions with both Navy 
officials and private shipbuilders, the NMARC Rroduetion 
Panel has concluded that assignment of new ship construc¬ 
tion work to naval shipyards is not presently in the Navy's 
overall best interest. The Navy has, quite correctly, 
indicated that certain preconditions need to be met before 
new construction assignments to naval shipyards would 
be a prudent move to make, even in the Navy's own view¬ 
point. 

First among those preconditions is that at least 
the initial naval shipyard shipbuilding assignment should 
be for a series (i.e., more than two) of relatively less 

VI-26 



Production 

complex ships, conventionally powered auxiliaries such as 
destroyer or submarine tenders. Such an assignment would 
permit the orderly buildup of the requisite manpower and 
experience that would be essential if the naval shipyard 
involved were to endeavor to deliver the ships at a cost 
anywhere near comparable to that of a private shipyard 
or to advance to construction of more complex, nuclear 
powered ships. However, no such series of auxiliary 
ships is currently programmed in the Navy's Five-year 
Defense Plan (FYDP). The entire question thus becomes 
somewhat academic. 

If such a series of ships should suddenly appear 
on the Navy's shipbuilding horizon, however, there are 
other preconditions of equal importance. Relief from em¬ 
ployment ceilings (or mandated employment reductions) 
would have to be granted to the affected naval shipyard(s), 
to enable it (them) to build up a work force to meet the 
.:_*mands of the new construction assignment without im¬ 
pinging on repair capability. 

The new construction project would also have to be 
protected from disruption and delay by emergent repair 
projects. The Navy has had bitter experience with exces¬ 
sive costs of naval-shipyard-built ships whose construction 
was continually interrupted as personnel were borrowed 
for use on higher priority repair work. While the Navy 
has doubtlessly learned enough that it would not again per¬ 
mit uncontrolled raids on shipbuilding projects, some sys¬ 
tem would nevertheless be necessary that would accord a 
naval shipyard and its parent commanH, NAVSEA, a forum 
in which relative priorities and cosis could be weighed 
and argued oefore a repair job would be permitted to delay 
or disrupt a new construction ship. At the same time, 
a gateless fer ce should not be built around a naval ship¬ 
yard's new construction work force; a shipyard commander 
should have controlled flexibility to move personnel be¬ 
tween and among shipbuilding and ship repair nr ejects for 
maximized efticiency in manpower/trade-skill utilization. 

A naval shipyard should not be assigned to build 
the lead ship in a class. The buildup of the requisite 
engineering talent would be a long and expensive process 



and would ho worthwhile only if the shipyard had pros¬ 
pects of continuing lead-ship design assignments. 

Because of these many constraints, the NMARC 
Production Panel sees no advantage to the Navy in em¬ 
bai king on a program of new ship construction in naval 
shipyards at this time. 

(3 ) Limited Drydock Capacity 

The reduction in fleet size in recent years with 
the older, smaller, and less complex auxiliary ships 
virtually disappearing from the Operating Forces, has 
served to reduce significantly the amount of naval ship 
repair work available to be performed by the smaller 
U.S. private shipyards. As a result, representatives of 
the U.S. private sliipyards have called for an increase 
from 30 or 3 5 percent to 50 percent of the Navy ship 
conversion, alteration, and repair funds that are allo¬ 
cated annually to the private sector. The Navy has ob¬ 
jected to this proposal, citing the reduced flexibility in 
its workload assignments that would result, and pointing 
out that few of the smaller private shipyards would bene¬ 
fit from the proposed increase, because most of the 
additional work would, due to ship size and complexity, 
inevitaoly go to the already overloaded large private yards. 

The NMARC Production Panel has found that a sig¬ 
nificant shift in conversion, alteration, and repair funds 
to the private sector could not be accomplished without 
either (1) a significant increase in the number of large, 
private drydocks or (2) significant and expensive increases 
in the number of split availabilities, wherein drydocking 
is performed at one shipyard and other repair work is 
performed at another yard Although the allocation of 
conversion, alteration, and repair funds between public 
and private yards has been in compliance over the last 
5 years with the DOD requirement that a minimum of 
30 percent of mission-essential work be assigned to pri¬ 
vate xacilities, the allocation has been governed primarily 
by relative capacities and capabilities, fleet operating 
schedules, and homeport considerations; the absence of 
a DOD directive on Navy/ private workload allocation 
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would have made little or no difference in where the 
work was assigned. The smaller private shipyards with 
small drydocks (or, in some cases, no drydocks at all) 
would thus derive little or no benefit from a reallocation 
of conversion, alteration, and repair funds, unless a 
significant additional number of availabi.’ities could be 
split between two shipyards. 

Splitting availabilities between two yards is cur¬ 
rently done only as a last resort. Split availabilities 
are expensive, inefficient, and difficult to schedule and 
manage, and they remove a ship from the fleet for an 
unacceptable length of time. The Navy is thus under- 
standabP -eluctant to increase split availabilities, par¬ 
ticularly since it is unable to fund overhauls adequately 
that are scheduled for more efficient accomplishment. 

Evidence of the fact that, without additional split 
availabilities, smaller shipyards would not benefit greatly 
from a reallocation of repair funds can be found in the 
effect on workload distribution of the recent closures of 
two naval shipyards. On the east coast, as a result of 
the closure of the Boston Naval Shipyard, the workload 
imposed by the Atlantic Fleet is handled by the remaining 
three east coast naval shipyards and by eight of the larger 
private shipyards with drydocks adequate to handle the 
larger auxiliary and support ships of the fleet. Scheduling 
of ship repair work and placing of emergent ship repairs 
has beer rendered extremely difficult by this restriction 
in the number of available drydocks. 

The closing of the naval shipyard at Boston raises 
a serious question relative to the capability of both Navy 
and private east coast repair yards to meet all of the 
repair and overhaul requirements of the Navy and com¬ 
mercial sector. A list of the shipyards and an estimate 
of the number of drydocks capable of serving the larger 
naval auxiliary fleet is presented in Table VI-1. 

VI-29 



Production 

Table VI-1 
East Coast Repair Yards Capable of 
Servicing Large Navy Surface Ships* 

Shipyard 

Philadelphia Naval Shipyard 
Norfolk Naval Shipyard 
Charleston Naval Shipyard 
Bethlehem, East Boston 
Bethlehem, Hoboken 
Todd, Brooklyn 
Bethlehem, Key Highway, Baltimore 
Maryland Shipbuilding and Drydock 
Norfolk Shipbuilding and Dry Dock 
Savannah Machine and Shipyard Company 
Jacksonville Shipyards, Inc. 
Total 

Number 
of Large Drydocks 

7 
9** 

10** 

3 
4 
4 
5 
4 
1 
1 

6 (Floating) 
54 

This table lists only shipyards currently engaged, or with recent 
experience, in naval surface ship repair work. Other east coast 
yards with large drydocking facilities include General Dynamics' 
Quincy Masäsäctasetts, and Groton, Connecticut, yards; Bethlehem 
Steel s Sparrows Point, Maryland, yard; Newport News Shipbuilding 
and Dry Dock Company, Newport News, Virginia; Sun Shipbuilding 
Company, Chester, Pennsylvania; and Seatrain Shipbuilding Corp¬ 
oration, Brooklyn, New York. These shipyards' drydocks, however 
are occupied with commercial new constru tion or naval nuclear 
submarine construction and repair, or both, and are thus not 
generally available for naval surface ship repair work. 

One-half of the drydocks reserved for submarine work. 

The overhaul schedule for Navy surface ships larger 
than destroyer escorts indicates that approximately 240 
drydock-months of overhaul, restricted availability, and 
post-shakedown-availability work will be required for the 
Atlantic Fleet in FY75 and 248 in FY76. This would 
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require from 45 to 50 percent of the capacity of these 
shipyards. The availability of tnis capacity would depend 
on the following factors: 

The commercial repair workload in the eight 
private shipyards 

. The dedication of certain facilities in the 
eight private yards to new construction 

The other types of shipwork required of the 
three naval shipyards. 

It is estimated that, while the total demand for repair 
facilities on the east coast did not justify keeping the 
Boston Naval Shipyard open on an active, full-time basis, 
it could be in excess of the drydock capacity of the other 
eleven major repair yards. 

The Boston Naval Shipyard facilities are located at 
two sites: Charlestown, at which the bulk of the shipyard's 
industrial activity took place; and an annex in South Boston, 
which contains a graving dock large enough to accommodate 
Midway-class aircraft carriers. If these facilities could 
be leased to one or more private operators under an arrange¬ 
ment that would accord priority to emergent Navy ship 
repair work, it would provide the Navy with needed surge 
drydock capacity on the east coast. 

In San Diego, California, the Navy owns a large dry- 
dock that was part of the former naval ship repair facility 
that was closed in 1964. San Diego-area contractors 
now bid for use of that drydock and may use it for commer¬ 
cial work if it is not needed for Navy work. Dependent 
upon the degree of interest shown by New England contrac¬ 
tors, a similar arrangement would be desirable for use 
ob the Boston Naval Shipyard facilities. 

It is understood by the NMARC Production Panel 
that efforts are currently underway to pass title of the 
Boston Naval Shipyard from the T^ederal Government to the 
city of Boston or any one of a number of other potential new 
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owners. However, if the facilities are needed for emer¬ 
gent Navy ship repair work, it will be necessary for the 
Navy to retain title to the shipyard. It is therefore appro¬ 
priate for the Navy, in addition to its current participa¬ 
tion in efforts to secure non-Navy reuse of the Boston Naval 
Shipyard, to confirm the need for east coast ship repair 
surge drydock capacity, and to determine the feasibility 
of granting a firm or firms the rights to operate the ship¬ 
yard (less that portion of the property that has been re¬ 
served, by recent congressional legislation, for a national 
park to house the USS (Constitution) under an arrangement 
by which they would grant first priority to accomplishment 
of any emergent Navy ship repair work requiring use of the 
Boston Naval Shipyard facilities. Early action will be 
required, however, to prevent loss of Navy title to the 
property. 

At Hunters Point in San Francisco, the situation is 
somewhat simpler, in that the Navy is retaining title to the 
closed navai shipyard property and facilities for mobilization 
purposes. The need for ship repair surge drydock capacity 
is equally acute on the west coast, and the Navy is currently 
actively engaged in trying to arrange for contractor operation 
of the facilities with a view toward maintaining capacity 
and capability in the San Francisco area for repair of 
aircraft carriers. 

(4) Application of the Homeport Rule 

As the homeport rule is presently applied, a Navy 
ship must be overhauled in the shipyard nearest its home- 
port. When available capacity does not permit this, an 
effort is made to place the ship m the next nearest ship¬ 
yard. This policy makes sense in terms of crew morale 
and personnel retention rates if the facilities involved are 
within reasonable commuting distance of the ship's home- 
port (i. e. , within a 50- to 60-mile radius). However, 
the rule ca rries little logic when it forces a ship into an 
already heavily loaded shipyard 500 miles from its home- 
port, when another yard 800 or 1,000 miles from the home- 
port has idle capacity and needs the work. 
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If the location of the overhaul yard nearest a ship's 
homeport is such that the crew members cannot commute 
daily to their homes and families, the Navy's needs would 
be better served if it were to place the ship for overhaul 
where present and projected industrial capacity and capa¬ 
bility will be best utilized. For example, if a ship home- 
ported in Mayport, Florida, cannot be overhauled in the 
Mayport/Jacksonville area and idle capacity exists at 
Bath, Maine, the ship should be overhauled at Bath, Maine, 
rather than being force-fit into a shipyard at Charleston, 
South Carolina, or Norfolk, Virginia, if yards at those 
locations are well loaded. 

It is true that sailors can drive to Mayport on week¬ 
ends from Charlestown or even from Norfolk. Crew member 
of ships being overhauled at considerable distances from 
their homeports, however, can take advantage of Navy pro¬ 
grams that have been established to get them to and from 
their families. (It should also be noted that when a ship's 
overhaul is scheduled for six or more months' duration, 
the ship's homeport is officially changed to the overhaul 
location, and the crew and families are moved there at the 
Navy's expense.) 

(5) Nuclear Shipbuilding Capac ty 

The NMARC Production Panel has examined the 
Navy's prometed shipbuiding programs and concludes that 
the requirement of Title VIV of the 197 5 Defense Appro¬ 
priation Authorization Bill that all major combatant ships 
to be built henceforth must be nuclear powered is feasible 
within existing nuclear shipbuilding capacity, and that 
neither new capital investment nor AEC qualification of 
any additional shipbuilders will be essential to the suc¬ 
cessful accomplishment of these programs. The pressure 
on currently qualified nuclear shipbuilders results from 
the large numbers of nuclear ships presently under con¬ 
tract; those presently planned but not yet authorized or 
funded could be accommodated by those shipbuilders 
already licensed to do nuclear shipwork. However, the 
NMARC Production' Panel is concerned that present and 
projected nuclear shipbuilding is concentrated in only 
two shipyards. 
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The two shipyards that are currently t igaged in the 
construction of nuclear ships for the Navy a e the Newport 
News Shipbuilding and Drydock Company and General 
Dynamics' Electric Boat Division. Both yards are heavily 
loaded with both nuclear shipbuilding and nuclear ship 
repair work. Further, only one shipyard (Newport News) 
has an active capability to construct nuclear surface ships. 

Both Electric Boat (EB) and Newport News are 
currently performing nuclear submarine overhauls. New¬ 
port News is building the lead boat and four others of the 
SSN-6R8 class. Newport News is also building two nu¬ 
clear aircraft carriers (with one more under contract, but 
for which the keel has not yet been laid) and four nuclear 
guided-missile frigates, converting four nuclear ballistic- 
missile submarines, and building two other nuclear attack 
submarines. These are in addition to contracts for the 
construction of six large commercial vessel: . 

EB is building the lead Trident submarine, with op¬ 
tions for three follow Trident boats. In addition, EBhas 
19 SSN constructions and two SSBN conversions under con¬ 
tract, including construction of 18 SSN-688-class submarines. 

Both yards will be hard pressed to meet all of their 
schedules for delivery of such massive numbers of the Navy's 
most complex and difficult-to-build ships. These assignments 
are taxing the physical capacities of both shipyards, and 
both companies are experiencing difficulties in recruiting 
and training personnel in the numbers required to accom¬ 
plish their huge workloads. 

Also worthy of note ii the fact that the nation's 
nuclear shipbui'ding eggs have been concentrated in only 
two baskets, botr. on :he east coast. 

In the meantime, two naval and two private shipyards 
with extensive nuclear shipbuilding experience have no pre¬ 
sent or proiected nuclear ship construction work assigned. 
Both the Portsmouth, Ne,v Hampshire, and the Mare Island 
(Vallejo, California) Naval Shipyards have built numerous 
nuclear submarines. (However, resumption of new con¬ 
struction at these or other naval shipyards is subject to 
certain constraints. See subsection (1) of this section,. ) 
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General Dynamics' shipyard in Quincy, Massachusetts, 
has built one nuclear guided missile cruiser, one nuclear 
guided missile frigate, and two nuclear attack submarines, 
and has completed construction of two nuclear attack 
submarines, which were started by EB. Litton Industries' 
Ingalls Shipbuilding Division has built several nuclear 
submarines. Although Ingalls is overhauling two nuclear 
submarines at the present time, it has no projected assign¬ 
ments of additional nuclear new construction or repair 
work. 

The NMARC Production Panel considers this a dan¬ 
gerous situation. Sabotage to, or default by, either or both 
of the only two shipbuilders currently engaged in nuclear 
ship construction would deal a crippling blow to the Navy's 
nuclear shipbuilding program and would have an extremely 
adverse effect on national security. It would be much 
healthier if additional shipyards were engaged in nuclear 
ship construction for the Navy. 

3. Major Recommendations 

Recommendation PROD-18: The Navy, with the assistance 
of the Office of tb^ Secretary of Defense, should take imme¬ 
diate action to r etain title to the Boston Naval Shipyard 
(less the 28 acres reserved for the USS Constitution 
National Park), in order that surge drydock capacity for 
the repair of large, complex naval ships may be maintained 
on the east coast. 

Recommendation PROD-19: The Navy should study the need 
for and feasibility of leasing to private contractors the 
Hunters Point Naval Shipyard facilities and the Charlestown 
portion of the Boston Naval Shipyard facilities, and request 
options for Navy use of the large South Boston drydock as 
required. The Navy should seek an out-leasing arrange¬ 
ment similar to that employed for the large Navy floating 
drydock at San Diego, whereby contractors bid for use of 
the facility, and Navy ship repair work is accorded prior¬ 
ity. These actions should be taken to assure the maintenance 
of a capability for repair of naval ships in the Boston and 
San Francisco areas in order that the naval shipyard dry- 
c’ocks there may be used for emergent Navy repair work 
v/hen required. 
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Recommendation PROD-20: The Navy should not as¬ 
sign new construction work to naval shipyards until 
and unless (1) a series of three or more foJlow-ship 
auxiliaries can be assigned tc a single yard; (2) the 
new-construction work can be assured of protection 
from excessive disruption by emergent repair work; 
and (3) ceiling relief can be provided to the performing 
naval shipyard so as to provide for orderly buildup 
of a shipbuilding work force in such a way that the 
shipyard's repair capability is not deleteriously 
affected. 

Recommendation PROD-21; The Navy should take 
steps to acquire and maintain an active capability 
among at least three shipyards for construction of nu¬ 
clear submarines, and between at least i.vo shipyards 
for the construction of nuclear surface ships, in Oi 1er 
that nuclear shipluilding capability may be spread 
among an industrial base sufficiently large to protect 
national security interests. To do so, the Navy will 
find it necessary to seek to create an environment that 
will attract private capital investment in nuclear ship¬ 
building for the Navy. 

4. Other Recommendations 

Recommendation PROD-22: The Naval Air Systems Com¬ 
mand should reevaluate the aircraft industrial base 
in the light of today's situation, considering viability, 
mobilization, and overall capability in the aerospace 
industry. 

Recommendation PROD-23: The Naval Air Systems 
Command should make visible a fu n plan that delineates 
work to be done in the private secto ’ and work to be 
done by Government agencies, and £ hould allocate work 
in accordance with that plan. 

5. Observation 

The Navy's present application of its homeport rule 
does not permit taking full advantage of pi esent and projected 
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industrial capacity and capability on each coast, partic¬ 
ularly where such capacity and capability are located re¬ 
mote from homeport areas. To the extent that it can be 
done without jeopardizing Navy personnel retention rates, 
the Navy might wish to modify its application of the home- 
port rule to take better advantage of available industrial 
resources. 

Work force Skill and Stability 

1. Statement of the Issues 

(1) High turnover in naval and private shipyards is 
causing moderate to severe shortages of critical 
shipwork craft skills in shipyards in most parts 
of the country. Due to the unavailability of fully 
trained shipyard workers in the labor market, 
private and naval shipyards are faced with the 
necessity for costly training programs to develop 
the skills required to cope with present and pro¬ 
jected workloads of individual shipyards. 

(2) Industrially funded naval activities, such as naval 
shipyards and NARFs, are subjected to ceilings 
(or quasi-ceilings) on employment that conflict 
with the financial controls on their employment 
that are generated by their customer-funded mode 
of operation. 

2. Findings and Conclusions 

(1) Personnel Turnover 

The turnover rates in both naval and private ship¬ 
yards should be a matter of serious concern to both the 
Navy and the shipb Aiding industry. One major shipbuilder 
has a rate of turnover that approximates 60 percent a 
year. Another hired over 12,000 people in 1973 and 
increased his end-year total employment by only 6 50 
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men. A third shipbuilder hired 8,0G0 people in 1 year 
and suffered a net loss in employment. As a result of 
these high turnover rates, which have been aggravated 
by loss of skilled personnel in recent years as a result 
of past layoffs, reductions in force (RIFs), and shipyard 
closures that resulted from previous decreases in work¬ 
load, critical shipbuilding and ship repair craft skills 
are in short supply in almost every area in which there 
are shipyards. 

The NMARC Production Panel has no quick and 
total solution for this turnover problem, which is rooted 
in many causes, some of which are sociological. Both 
the naval and the private shipyards, however, should 
intensify their efforts to alleviate the turnover problem 
by such means as intensified and more systematic efforts 
to organize shipwork so as to facilitate its performance 
by unskilled and semiskilled personnel; close examination 
of relative wage rates in public versus private shipyards 
and in shipyards versus other industries; and increased 
use of the results of motivational researcii to increase 
job stability. 

Varying wage rates have contributed to the person¬ 
nel turnover problem. The NMARC Production Panel 
noted that wages in naval shipyards are higher than those 
in private yards. In testimony to the Seapower Subcom¬ 
mittee of the Committee on Armed Services of the U.S. 
House of Representatives on 9 July 1974, Vice Admiral 
(then Rear Admiral) R.C. Gooding, USN, estimated that 
naval shipyard wage rates average approximately 15 per¬ 
cent higher than private yard wage rates. Causes of the 
differential were attributed by other Navy officials to 
mechanisms in the Government's pay-setting scheme for 
blue-collar workers, changes to which would require 
congressional legislation. Complaints were also heard 
from private shipbuilders that they were losing large 
numbers of workers to the construction industry because 
of higher wages in the construction trades. While no 
reliable data on the extent of migration from shipyards 
to construction appear to have been developed. Bureau 
of Labor Statistics figures do not indicate that construc¬ 
tion workers' average hourly wages, which were only 
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$.25 higher than shipyard rates in 1954, are now a full 
$1.86 an hour higher than shipyard workers' average 
hourly wages. 

Early correc tion of these conditions is not likely. 
How ever', it behooves the Navy to make an effort to en¬ 
sure that there is a full understanding throughout the 
Department of Defense, in the private shipbuilding and 
slap repair industry, and in the Congress of the several 
factors that exert upward pressures on Navy civilian 
labor costs. 

In addressing the turnover problem, which re¬ 
sults in shortages in such craft skills as electronics 
mechanic, welder, shipfitter, and others, the shipyards 
have invested heavily in 3- to 4-year apprentice-training 
programs. For example, approximately 5,000 appren¬ 
tices are now in 4-year training programs in the eight 
naval shipyards. The cost of such massive training 
efforts necessarily increases the prices charged by naval 
shipyards to their fleet customers. 

Private shipyards that had never before conducted 
their own apprentice training are now finding such pro¬ 
grams their only way of acquiring skilled workers.'Most 
private shipyards traditionally have concentrated more 
on short-term training designed for rapid acquisition of 
a limited range of skills in an individual to meet immediate 
specific skill demands of the workload. Because of the pres¬ 
ent heavy turnover (wrhich is considered by most shipbuild¬ 
ers to be primarily a function of the higher wages paid 
in other industries), investment in such short-term, 
entry-level training has been forced upward to the point 
that it constitutes a significant overhead burden. 

The Navy has recommended (to the House Armed 
Services Committee's Seapower Subcommittee, among 
others) that funds be obtained from such sources as the 
Comprehensive Employment and Training Act of 1973 
to subsidize the costs of apprentice programs in naval 
and private shipyards. In the Navy's proposal, up to 
one-half of the cost of a 4-year apprenticeship would 
be paid for with these funds, with the employing shipyard 
paying for the last 2 years of training. 
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The NM ARC Production Panel endorses the Navy's 
proposal and concludes that benefits would be gained if 
coverage were also extended to sh irt-term (e.g., 6-week 
to 6-month) entry-level training in private shipyards, as 
well as in those naval shipyards that m'ght find it profitable 
to engage in this type of training. The NMARC Production 
Panel further considers that control of the training funds 
acquired should be lodged with NAVSEA; distributing 
these funds via state and local governments would serve 
only to delay their receipt by the1 applying shipyards and 
to add unnecessary administrative expenses, which would 
reduce the amounts of the funds that those shipyards would 
eventually receive. 

The Comprehensive Employment and Training Act 
(CETA) provides federal funding support for employment 
and training. CETA money is controlled by the Department 
of Labor to solve special employment problems throughout 
the nation. The shipbuilding industry presents just such 
a spec ial problem that might, however, be handle*d more 
easily through new and separate legislation. The specific 
source of the Federal funding is less important than the 
need to take effective action to recognize that the labor 
force requirements of the shipbuilding industry are an 
employment problem that could become a job solution 
for thousands of unemployed workers. 

A second means considered by the NMARC Pro¬ 
duction Panel of alleviating shipyards' skill shortage 
and training-cost problems involves coordination with the 
1 ederal Government's announced efforts to create gov¬ 
ernment jobs to reduce unemployment. During the course 
of this study, it was reported by the news media that 
the President intended to create 85,000 public service 
jobs and to establish 40, 000 Government jobs for Vietnam 
veterans. 

These actions would be taken at a time when the 
Navy is being subjected to an estimated 6,000- to 8,000- 
men cut in employment, of which the naval shipyards' 
share will be approxim' ly 4,000, and when private 
shipyards are experiencing extreme difficulties in ac¬ 
quiring even trainable unskilled manpower. It seems 
only logical and prudent to the NMARC Production Panel 
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that the President's programs to combat unemployment 
should be applied to those segments of the economy that 
are experiencing manpower deficiencies, and that jobs 
created by the President's programs should be located 
where there is productive work that needs to be done, 
rather than establishing "make-work" positions. 

It became evident to the NMARC Production Panel 
that the training of naval- and private-shipyard profes- 
sional-engineering personnel has not kept pace with the 
significant increases in complexity in naval ship electronics 
and weapon systems. That combat systems integration 
is a problem (addressed in detail elsewhere in this 
report) results in part from the unavailability, during 
critical phases of ship construction and overhaul projects, 
of shipyard engineers trained to the state-of-the-art 
in the advanced technologies involved in making the several 
subsystems of a complex combat system function together 
as a cohesive unit. While it may never be possible for 
most shipbuilders to develop and maintain within their 
shipyards an independent capability in the field of combat 
systems integration, they should have at hand selected 
personnel who have had multidisciplinary training and 
thus are capable of monitoring a combat systems integra¬ 
tor's efforts . 

(2) Personnel Ceiling Controls 

Naval shipyards, NARFs, and certain other naval 
activities operate financially under the Navy Industrial 
Fund (N1F). For these activities, work done for a customer 
is paid for by that customer. Concurrent financial control 
and personnel ceiling controls for NIF activities are there¬ 
fore philosophically contrary to the premise of NIF. 

Workload should be assigned and accomplished with¬ 
in the bounds of resources available. The industrial 
manager must balance work force, facilities, and time 
in accomplishing his assigned workload. Through control 
of financial resources, the industrial manager should be 
able to staff his organization to meet both planned and 
emergency workload as circumstances dictate. He can 
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retain a certain degree of flexibility through the judicious 
use oí overtime to meet work overloads existing for rela¬ 
tively short periods of time. Considering the fluctuating 
workload and work skill requirements that are endemic 
to naval shipyards and NARFs, a certain degree of flex¬ 
ibility must be available to the industrial manager both 
to use his resoui oes effectively and to remain responsive 
to the fleet. 

To attempt to overlay all of the foregoing with ad¬ 
ditional con+rols in the form of personnel ceiling controls 
(or any other devices that tend to have the same effect 
as ceilings) is generally doomed to failure. Workload 
and externally imposed ceiling controls are almost never 
in phase, and the imposition of such controls inevitably 
leads to ineffective use of total resources. The problem 
is cot ipounded ii the industrial manager is forced to 
reduce the number of people on the payroll to meet an 
arbitrary year-end limitation, regardless of workload 
and work/skill balance, and then follow this with a period 
of accelerated «hiring at the beginning of the following 
fiscal year to meet his funded workload requirements. 

The only danger to be avoided, should employment 
ceilings be removed from industrially funded naval activ¬ 
ities, is the possibility that attempts might be made to 
reallocate work from the private sector to those naval 
activities to support increased employment levels. How¬ 
ever, since guidance with respect to the allocation of 
worx between the public and private sectors is given by 
the Office of the Secretary of Defense and since it is 
largely controlled by such factors as relative capacity 
and capability, it is not considered that this is a very 
immediate danger. Nevertheless, should ceiling controls 
be lifted, some protections against any such tendency 
should be established. 

A related problem for the naval industrial mana¬ 
ger is the length of time required under civil service 
regulations to separate employees in order to either 
stay in phase with a declining workload or to balance 
work skills. Planning for a reduction in force vRT.F) 
must begin some 5 to 6 months in advance of the actual 
date that employees are to be off the payroll. This poses 
a significant management challenge to the industrial 
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manager. It would be most helpful if there were some 
alternative ways, such as short-term furloughs, that 
would permit relatively short-term release of employees 
without following the complicated, time-consuming pro¬ 
cedures required for a formal RIF, while also protecting 
the long-term job rights of the employees. 

An ancillary, although quite significant, impact 
of current RIF procedures is the extensive skill balance 
disruption that occurs when employees "bump" other 
employees with lower retention rights. It is generally 
agreed that, for every employee removed from the pay¬ 
roll as a result of a P F, three or more employees 
will move from one job to another as bumping occurs. 

(3) Major Recommendations 

Recommendation PROD-24: The Navy should intensify 
its efforts to acquire Federal funds, through of the Com¬ 
prehensive Employment and Training Act of 1973 or 
other similar programs, to support training programs 
in public and private shipyards. Funds so acquired should 
be applied to support of both long-term (3- to 4-year) 
apprentice training and short-term (up to 6-month) entry- 
level training. Distribution of the training funds should 
be from the Department oi Labor NAVSEA, and from 
NAVSEA directly to the naval and private shipyards 
whose training programs have been qualified for such 
funding support. 

Recommendation PROD-25: Navy Industrial Fund (NIF) 
activities should operate with financial controls; personnel 
ceiling (or quasi-ceiling) controls should be removed from 
NIF activitie ;. 

Recommendation PROD-26: J.S. Civil Service regulations 
with respect to reductions-in-force (RIF) for NIF activities 
should be reexamined to attempt to reduc , the time period 
between the decision date that a RiF is required and the 
date when employees are off the payroll. Alternative means 
of rapidly reducing the number of employees for relatively 
short periods of time with more streamlined administrative 
procedures to effect this would be highly desirable in 
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giving the industria1 manager the flexibility noejed to meet 
a changing workload, while also protecting the 'ong-term 
job rights of the employee. 

Recommendation PRQD-27: The Navy should ensure that 
the absence of personnel ceiling cor trois does not affect 
the distribution of industrial work between the public and 
private sectors to the detriment of private industi ;al capa¬ 
city and capability. 

Other Recommendations 

Recommendation PROD-28; Through the Office of the 
Secretary of Defense, the Navy should request that priority 
be given in the President', _ x’ograms to combat unemploy¬ 
ment to creating jobs in those segments of the defense 
industry experiencing manpower shortages. Specifically, 
rather than naval-shipyard employment's being reduced 
below the levels demanded by assigned and projected 
workload, the public service" and "Vietnam-veteran" 
jobs to be established in the President's unemployment- 
reduction programs should be assigned to those shipyards. 
Similar priority should be given to support of additional 
productive jobs in private shipyards doing naval or com¬ 
mercial shipwork in the national interest in depressed- 
employment areas. 

5. Observations 

The inordinately high turnover rates plaguing both naval 
and private shipyards deserve attention at the highest levels 
of the Navy and the Department of Defense. They seriously 
jeopardize the continued capability of the U.S. shipbuilding and 
ship repair industry and the naval shipyards to construct and 
maintain the large, coinplex warships of today's Navy. That 
total solutions to the turnover problem are not available should 
not deter the Navy and DOD from making every effort to alleviate 
the problem to the extent possible. 
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Efforts should not be limited to traditional civilian per¬ 
sonnel administration approaches to such problems, but should 
encompass recognition of the fact that greater stabUity of work¬ 
load would help; that examination should be made of the effect 
of differences between the wage rates in naval and private 
shipyards on work force stability; that greater efforts should 
be made to organize work in such ways that it can be performed 
by other than comprehensively trained journeymen; that sta¬ 
bilizing work planning ana then accomplishing the work accord¬ 
ing to plan would have a beneficial impact on job satisfaction 
at the worker level; and that some of the findings of behavioral 
scientists in recent years with respect to motivation and job 
satisfaction might have potential for profitable application to 
the shipyard turnover problem. 

(3) Long-Range Planning in Naval Shipbuilding and Ship Repair 

1. Statement of the Issue 

Congressional funding of naval ship construction pro¬ 
grams for only a year at a time makes it difficult for ship¬ 
builders to plan and schedule their workloads, acquire and 
train personnel, and acquire required materials. The problem 
is compounded by the Navy's reluctance to release its internal 
plans for projected shipbuilding programs and ship repair and 
overhaul programs. 

2. Findings and Conclusions 

A universal complaint among U.S. private shipbuilders 
has been the uncertainty of naval procurement, never knowing 
from one year to the next how many ships of what types they 
may hope to get awarded. It is likewise difficult for the Navy 
to plan long-term shipbuilding programs that are subject to 
annual perturbations as a result of congressional actions. 

Last summer, the House Armed Services Committee's 
Seapower Subcommittee proposed that the Congress approve and 
authorize a 5-year Navy shipbuilding and conversion program. 
The Navy has endorsed this proposal. Such a plan would render 
the shipbuilding industry more capable of committing iacilities, 
expansion and modernization, manpower recruiting and training 
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efforts, and financial resources, and of performing on a more 
timely and economical basis in response to Navy demands. 
Further, subcontractors and equipment suppliers supporting the 
Navy shipbuilding program would be better able to plan and allo¬ 
cate their requisite output to support Navy new construction 
and conversion. 

With or without congressional authorization of a multi¬ 
year shipbuilding program, the Navy could pro/ide more 
assistance to its shipbuilding contractors from within Navy 
in-house resources. For example, the outlines of the ship¬ 
building program contained in the Five-Year Defense Plan 
(FYDP) could be made available to interested and qualified 
members^ of the shipbuilding industry. Even with knowledge 
that the FYDP shipbuilding program is subject to significant 
change by the Congress, shipbuilders’ planning efforts would 
be assisted by the sharing of such information. 

similar sharing of planning data could be instituted for 
ship overhaul and repair programs. Periodic conferences 
between the Naval Sea Systems Command's workload and work 
scheduling officials and ship repair contractors, outlining the 
shipwork projected for the ensuing quarter or biennium, would 
greatly assist those contractors in their labor and facilities 
p arming and might result in the availability of additional ship 
repair capacity to the Navy. 

Such efforts to make planning data available to industry 
could, in addition, help to encourage capital investment in ship¬ 
building and ship-repair facilities and to maintain an adequate 
industrial base for competitive procurements. 

Major Recomendations 

Recommendation PROD-29: The Navy and Department of 
Defense should continue and intensify their efforts to 
obtain congressional authorization of a 5-year Navy ship¬ 
building program. 

Recommendation PROD-30: The Navy should provide 
interested and qualified members of the shipbuilding and 
ship repair industry the outlines of the shipbuilding pro¬ 
gram contained in the Department of Defense's FYDP 
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and of scheduled ship repair and overhaul work. The 
information should te made available as part of periodic 
conferences or joint planning sessions, giving contractors 
opportunities to comment on the Navy's shipwork plans. 

5. THE PRODUCTION IMPACT OF PLANNING AND 
PROCUREMENT STRATEGY 

(1) Product Definition 

1. Statement of the Issue 

Inadequate definition of the product required and subse¬ 
quent contracting for it in an improper manner impact heavily 
on the timeliness, quality, and cost of the product delivered. 
Facets of the issue that received particular attention by the 
NMARC Production Panel included: 

Adequacy of technical documentation 
Appropriateness of the- contractual instrument 

. Evaluation of offerors 

. The procurement approach. 

2. Findings and Conclusions 

(1) Technical Documentation 

The quality and specificity of technical documenta¬ 
tion provided to Navy contractors vary widely. Contract¬ 
ual responsibilities for to the accuracy or adequacy of 
these technical daca also vary widely. These variances 
create problems for the Navy and its contractors when 
the adequacy (or lack thereof) of technical data has not 
been considered in procurement planning. 

Technical documentation cannot be given by a de¬ 
signer to a manufacturing department for production, even 

VI-47 



Production 

within the same company, without allowing and planning 
for a certain level of engineering support to permit man¬ 
ufacture of a product to meet the intended use. This 
being the case, it would seem unrealistic to expect that 
technical documentation will always be so error free 
and complete that it can be furnished to any qualified 
producer and be adequate to permit manufacture of a 
product without any further interpretive or corrective 
action. 

In Navy shipbuilding procurements, the lack of 
discipline that pervades the entire process of product 
definition has permitted contracts to be let for construc¬ 
tion of ships whose systems have been insufficiently 
specified and whose characteristics have been ordered 
changed while the ship was under construction. This 
situation has forced shipbuilders into the position of 
having to request changes constantly as a ship is being 
constructed and has required the Navy to continue to 
make decisions concerning ship characteristics through¬ 
out the construction period. 

One cause of this problem can be traced to late 
changes in ship missions and characteristics without 
adequate regard for their impact on construction time 
and cost. When this occurs, serious disruptions ensue 
in NAVSEA and NAVSEC. In order to meet deadline dates 
for the letting of shipbuilding contracts, NAVSEA and 
NAVSEC are forced to seek proposals on incomplete and 
obsolescent data packages. Shipbuilders then find them¬ 
selves building to specifications and drawings they know 
they cannot trust. 

Rather than concentrate on who is right in re¬ 
solving the inevitable differences that arise in the use 
of such technical documentation, effort should be devoted 
to ensuring that an adequate administrative and contract¬ 
ual procedure exists and is operative to resolve such 
differences, and to organizing the production of the data 
package in such a way that those who will have to use 
it have an opportunity either to participate in its devel¬ 
opment or to comment on ii before it is finalized. Much 
can be done, for example, within NAVSEA to correct and 
alleviate facets of this problem. 
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The approach taken to the design of the Patrol 
Frigate (PF) and Sea Control Ships (SCS) is a promis¬ 
ing first step. In this approach, two potential builders 
of the ship to be procured participate in its design and 
comment on one another's design contributions from a 
producibility viewpoint. While the returns on the suc¬ 
cess of this technique are not yet in, it appears inevi¬ 
table to the NMARC Production Panel that improvements 
in the adequacy of the technical data package will result 
from it. 

Data package adequacy could also be improved 
by placing some controls on the making of conceptual 
changes that alter the currency and coverage of the data. 
The Ñavy would be well advised to explore the desirability 
of identifying points of time in the acquisition process 
at which data packages could be frozen, with any 
significant changes in design characteristics requiring 
high-level review and approval, and requests therefor 
accompanied by justifications that include cost/benefit 
analyses of the impact of the proposed change as weighed 
against its military or technical necessity. 

Further improvements in technical-data adequacy 
could be achieved through more systematic determination 
of the kind and quality of specifications to be employed 
in each procurement of aircraft and shipboard components. 
For example, performance soecifications have been used 
successfully for many years for procurement of avionics, 
but when used by the Naval ohip Systems Command (NAV- 
SHIPS) (now incorporated in NAVSEA) for procurement of 
sonars, three very different designs of one major sonar 
resulted, causing NAVSHIPS to change to detailed design 
specifications for reprocurements. 

Similarly, detailed design specifications have been 
used by some naval commands as mandatory requirements, 
while others have provided drawings as informational 
supplements to performance specifications; results of 
both techniques have been mixed, depending on specific 
circumstances, quality of the specifications, and contract 
administration factors. 
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The NMARC Production Panel considers that, 
on the one hand, detailed design specifications should 
be made mandatory only after an evaluation has con¬ 
cluded that the specifications are "buildable", (i.e., 
that a contractor could build to the specifications 
without requiring significant changes as production 
progressed), but that, on the other hand- use of 
performance specifications must be tempered by con¬ 
sideration of the need for replacement parts and inter- 
che ngeability. As a general rule, it appears that use 
of performance specifications for procurement of proto¬ 
types should usually be followed by use of mandatory 
detailed design specifications, based on the tested proto¬ 
type s design, for follow-on buys to assure uniformity 
and interchangeability. 

(2) The Contractual Instrument 

The Navy has demonstrated apparent inconsisten¬ 
cies in its use of different types of contracts, particu¬ 
larly as related to shipbuilding contracts. Relatively less 
complex ships are being bought under cost-reimbursable 
contracts while complex ships are being built under fixed- 
price contracts. 

The NMARC Production Panel has concluded that 
too many variables exist, particularly those related to 
today s economy, to permit fixed-price contracts to be 
reasonable instruments for acquiring prototype or lead 
ships. Lead ships should normally be bought under cost- 
plus-incentive-fee (CPIF) contracts and so, in some 
cases, should early follow ships, particularly when a 
follow ship is the first ship of its class to be built by a 
given shipbuilder. When a second contractor is brought 
in to construct follow ships of a given class, his first 
ship should te treated as a lead ship, i.e., it should 
be on a cost-reimbursable-type contract, and sufficient 
time should be allowed in the sehe Jule for the second 
contractor to proof his production on his first follow 
ship before completing significant work on his second. 

1'ixed-price-plus-incentive-fee contracts are ap¬ 
propriate for follow-ship procurements if adequate 
escalation provisions are included. 
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(3) Evaluation of Offerors 

NAVSEA has had mixed success in recent years 
in the evaluation of offerors on shipbuilding procurements. 
On the one hand, all of the anticipated offerors have not 
always submitted proposals as expected; on the other, it 
has not been possiole in some cases to disqualify the pro¬ 
posals of shipbuilders who lack adequate facilities and 
capabilities for construction or conversion of the ships 
being procured. 

The NMARC Production Panel considers that eval¬ 
uations of offerors could be enhanced by improving the 
adequacy and conciseness of the requests for proposals 
(KFPs) to which they are asked to respond, and by pub¬ 
lishing in each RFP the criteria and order of importance 
that will be applied to evaluation of their proposals. It 
is fur ther considered that NAVSEA's practice of using 
headquarters personnel to conduct preaward surveys is 
sound and should be continued because it moderates the 
possibility of bias by a SUPSH1P for c ' against a ship¬ 
builder because of past relationships or because SUPSHIP 
personnel may feel that they need a new award to enhance 
job security. 

(4) The Procurement Approach 

A reasoned approach to each procurement is es¬ 
sential to ensure that both the product desired and the 
method of its procurement have been sufficiently defined 
and are compatible. 

For example, to assure adequate competition and 
fair evaluation of proposals, the Navy should determine 
a means of restricting the physical size and length of 
proposals so that they are concise enough to be read and 
understood thoroughly and so that offerors are not forced 
to expend undue overhead expense on proposal formula¬ 
tion. Data requested in an RFP should be limited to what 
is actually required for fair evaluation of the proposal. 

VI - 51 



Production 

Another approach that has merit in come instances 
is the use of presolicitation notices and conferences. 
Such procedures not only reduce the costs of preparing 
proposals but also permit prospective offerors an oppor¬ 
tunity to review specifications for completeness, submit 
questions, and point out potential discrepencies before 
formal procurement action is litiated. 

Award of a contract for pilot production of one or 
more units by a second source to the detailed design used 
by the first source is another approach that can be used 
to demonstrate the ability or inability of a contractor to 
build to a given design and to prove the producibility of 
the data package. Two proven sources can then compete 
for the nex* contract. 

As was stated earlier in this chapter, the approach 
employed by NAVSEA in procurement of the PF and SCS 
is a step forward. However, the NMARC Production 
Panel considers that the two shipbuilders involved in 
the design phase of a procurement using this approach 
should both be allotted some of the ships to be built 
when sufficient numbers of ships are to be bought. As 
presently practiced, "Shipyard B" participates only on 
speculation, with no sure expectation that anyone but 
Shipyard A" will be given any ships to build. Both ship¬ 

builders should participate in construction as well as 
design, with the number of units built by each determined 
by cost/price comparisons mace when the contracts are 
negotiated. 

The NMARC Production Panel also considers that, 
in ship procurements using the PF/SCS approach, the 
lead-ship designer (Shipbuilder A) should normally be 
awarded the lead-ship construction contract, with an 
adequate number of follow ships also awarded to permit 
unit-cost reductions to result from production efficiencies 
made possible thereby. 

The NMARC Production Panel has observed that 
the best-and-final-offer procedure has been improperly 
employed in some cases, resulting in inflated early 
proposals, on the one hand, and forced buy-ins on the 
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other. The only legitimate reason for employment of 
the best-and-final-offer procedure is an actual change 
in contract scope; in such instances, the Panel considers 
that resolicitation to all responsive offerors is preferable. 

Finally, the Panel considers that delivery dates 
in initial requests for proposals (RFPs) should be made 
more realistic and flexible as a means of opening up 
competition to builders whose workloads, production 
forces, or other factors might otherwise prevent them 
from responding. 

3. Major Recommendgtions 

Recommendation PROD-31: The Navy should continue 
and broaden its use of lead and follow yards in ship de¬ 
sign procurements as was done in the Patrol Frigate 
(PF) and Sea Control Ship procurements, as a means 
of improving the adequacy of the technical data packages 
used in ship acquisitions. 

Recommendation PROD-32: The Navy should assure 
that delivery schedules stated in requests for proposals 
(RFPs) are both realistic and flexible, in order to secure 
maximum competition. 

Recommendation PROD-33: The Navy should award 
cost reimbursable contracts for lead ships; follow ships, 
except for the first follow ship built by a second source, 
should normally be procured under fixed-price-plus- 
incentive-fee contracts with adequate provisions for 
escalation. 

4. Other Recommendations 

Recommendation PROD-34: The Navy should eliminate 
misuse of best-and-final-offer procedures. 

Recommendation PROD-35; The Navy and industry should 
recognize that technical documentation represents a best 
effort to describe what is intended. Correction of errors 
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in technical documentation should be the goal in resolv¬ 
ing any differences between Government and .'.idustry. 
Administrative and contractual procedures should focus 
on achieving this goal. 

Recommendation PROD-36: The Navy should consult 
industry in advance of changing or modifying specifi¬ 
cations that have a significant impact on industry. If 
this practice were followed, the Navy would be advised 
of the impact on producibility, cost, schedule, and util¬ 
ity that would result from such a specification change. 
This could then be considered within the overall frame¬ 
work of what is intended by the change and what would 
be the relative impact of that change. 

Recommendation PROD-37: The Navy should assure 
sufficient time for a second shipbuilder building his first 
follow ship to "proof" his production prior to proceed¬ 
ing with the rest of a series of follow ships. 

Recommendation PROD-38: The Navy should place limits 
on the volume of paper permissible in contractors' proposals 
to facilitate the evaluation process and to reduce the cost 
to a contractor of proposal preparation. 

Recommendation PROD-39: The Navy should advise offerors 
as to what criteria and order of importance will be applied 
to evaluation of their proposals. 

5. Observation 

NAVSEA's practice of having preaward surveys for all 
major procurements performed by headquarters personnel is 
sound and should be continued. 

(2) Claims 

1. Statement of the Issue 

Shipbuilding claims result from many causes, and these 
causes must be treated if shipbuilding claims are to be elim¬ 
inated. The Navy and its contractors can further relieve the 
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daims situation by cooperating to process the current backlog 
of claims expeditiously. 

2. Findings and Conclusions 

Every shipbuilding contract ever administered by the 
Navy has undoubtedly engendered some circumstances by vir¬ 
tue of which a shipbuilder became entitled to additional com¬ 
pensation. Formal and constructive changes. Navy-caused 
delays and suspensions, defective specifications, and late and 
defective Government-furnished material and information 
have all occurred, providing valid bases for requesting more 
money, more performance time, or both. 

Since 1968, the Navy has recognized the size and gravity 
of the shipbuilding claims problem. The Todd settlement of 
$96. 5 million in 1969 for the $114-million DE-1052-class 
claim received critical scrutiny from the Congress and the 
General Accounting Office (GAO) that led to charges of "give¬ 
away. " Following this, a virtual moratorium existed in the 
settlement of claims. A marked adversary relationship arose 
between the Government and shipbuilding contractors. Within 
the Navy, there was little motivation to settle claims. 

Beginning in January 1973, th j Navy appears to have 
adopted a more comprehensive and objective approach toward 
resolving the large backlog of shipbuilding claims. The leader¬ 
ship in the Navy secretariat, NAVI 1 AT, and NAVSEA has def¬ 
initely changed the so-called "disincentive" environment toward 
claims processing, which existed from 1968 to 1973, to one of 
aggressive review of claims against planned milestones, aiming 
at expeditious and equitable settlements or at giving the con¬ 
tractor the opportunity to make a prompt appeal to the Armed 
Services Board of Contract Appeals (ASBCA). 

The claims problem touched almost all cf the shipbuilding 
industry; it was not limited to certain contracts or contractors. 
Virtually every shipbuilder engaged in building major naval ves¬ 
sels in the past 10 years has resorted to claims in quest of 
equitable price adjustments for contractual actions or inactions 
of the Government. It has also been suggested that, at least to 
some extent, the claims grew out of potential "loss contracts" 
that were spawned by the shift in the early 1960's from negotiated 
contracts to formally advertised, firm fixed-price contracts. 
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It is not appropriate lor the NMARC Production Panel 
to offer recommendations for claims now in process. How¬ 
ever, one observation that was repeatedly noted by the Panel 
at briefings by both shipbuilding contractors and the Navy's 
own field contract-administration offices (CAOs) was that 
placing claims evaluations under the administrative control 
or direct supervision of the CAO inevitably leads to an ad¬ 
versary position between the contractor and the CAO. This 
adversary position makes it much more difficult for the CAO 
to pursue his primary task of administration of current con¬ 
tracts as well as to fulfill his responsibility to obtain data 
from the contractor for use in the claims evaluations. The 
NMARC Production Panel believes that claims evaluation and 
preparations for claims trials before the ASBCA are SYSCOM 
headquarters responsibilities that should not be delegated to 
the CAO. Fuither, if the magnitude of a claim evaluation 
requires an onsite team, this team should not be collocated 
with the CAO, so that the CAO does not become connected 
in anyone's mind with the claim evaluation team. 

The Panel has also found that one of the major contrib¬ 
uting factors to existing claims was failure on the part of 
the contractor and/or the Navy to resolve the cost or schedule 
impact of changes to the contract in a timely manner. 

The NMARC Production Panel considers that SYSCOM 
PMs should give high priority to evaluation and determination 
of the cost and schedule impact of all changes, including those 
identified by the contractors as constructive changes. R is 
the Panel's consensus that, in order to ensure that adequate 
resources are applied in an expeditious manner in the eval¬ 
uation of changes, it is essential that the Navy impose target 
time constraints for the evaluation and review process to ar¬ 
rive at either an equitable settlement or a contracting officer's 
decision. To minimize the possible impact on production dur¬ 
ing the evaluation of a change, the Navy and the contractor 
should endeavor to "maximum price" the change; i.e., to nego¬ 
tiate a ceiling cost for the change until a thorough cost evalu¬ 
ation can be accomplished. 

The NMARC Production Panel also acknowledges that to 
evaluate and resolve the impact of changes to the contract 
will require the complete cooperation of both the contractor and 

VI-56 



Production 

the Navy. If, during this process, an impasse or dispute be¬ 
comes apparent and cannot be resolved at the local level, the 
issue should be reported to the next higher level in the Depart¬ 
ment of the Navy for the purpose of proposing a course of 
action to resolve the issue or to recognize that the issue in 
question may be submitted as a claim by the contractor. 

The NMARC Production Panel has found that NAVSEA 
has been succ essful in decreasing the backlog of shipbuilding 
claims and in stemming the flow of new claims. The reduction 
from a total cf 110 shipbuilding claims in 1971 to the present 
backlog of only 25 is attributable in large measure to the in¬ 
tensive effort throughout the Naval Material Command to set¬ 
tle these claims as equitably and expeditiously as possible. 
During the period from calendar year 1971 to the present, 
approximately 53 shipbuilding claims have been settled or 
withdrawn, with a total value of approximately $630 million. 
NAVSEA responded to the report of Vice Admiral Eli T. Reich, 
USN (Ret. ), "A Survey of the Navy Shipbuilding Claims Prob¬ 
lem, " by concurring or partially concurring in 36 percent of 
the report's recommendations, with a point-by-point comment 
to the CNM on those recommendations in which it did not concur. 

3. Major Recommendations 

Recommendation PROD-40: The Navy should continue to 
make claims evaluation and processing a headquarters 
responsibility and relieve the CAOs of any responsibility 
in the claims evaluation process in order to allow the 
CAOs to pursue their major task of administering current 
contracts. 

Recommendation PROD-41: The Navy should continue its 
emphases on expeditious claims processing and on claims 
prevention. 

Recommendat;on PROD-42: The Navy should process all 
changes to a contract on a priority basis and should try 
to use maximum pricing of changes whenever feasible 
in order- to minimize the possible impact on production 
while a cost evaluation is in process. 
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4. Other Recommendations 

Recommendation PROD-43: The Navy should attempt to 
locate claims teams at offices other than CAOs in order 
to prevent the growth of adversary relationships between 
contractors and the CAOs. 

Observations 

The Panel commented on the report of Vice Admiral 
E.T. Reich, USN, (Ret. ), "A Survey of the Navy Shipbuilding 
Claims Problem." In general, the NMARC Production Panel 
considers the report to be excellent. It appears to be the pro¬ 
duct of an indepth analysis and very objectively illuminates 
the problems. The recommendations are sufficiently broad to 
enable accomplishment by a variety of actions. There are, 
however, several recommendations in the report with which 
the NMARC Production Panel does not fully agree. Specific 
comments by the NMARC Production Panel on the report's 
individual recommendations are provided in Appendix 
PROD-A to this report. 

(3) Commonality Among Ships of a Class 

1. Statement of the Issue 

The purpose of achieving commonality within ships of a 
class (or, in its broader scope, commonality of all like machin¬ 
ery in the Navy) is to standard’ze machinery and equipment 
in order to simplify maintenance and logistic support. At issue 
is the practicality of commonality when two or more shipbuild¬ 
ers are building the same class of ships, when construction 
of the class proceeds over a period of years, or when the class 
contains only one or two ships. 

2. Findings and Conclusions 

The conventional approach to ship acquisition from two 
or more shipbuilders for each class, which results in different 
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ship designs and nonstandard equipment, haf, the following dis¬ 
advantages: (1 ) the Navy has to pay for the different designs; 
(2) separate test procedures are r equired; (3) the operating and 
maintenance manuals and pr ocedures differ; and (4) many dif¬ 
ferent sets of spare parts are required. Lack of commonality 
thus causes severe problems in the fleet, in that personnel 
are hampered in operation and maintenance of different equip¬ 
ments serving the same basic purposes because they do not 
have training and experience with each design. Delays in ob¬ 
taining, and costs of stocking, maintenance parts are also 
major problems with diverse designs. 

Commonality among ships of a cla^s when there are two 
or more shipbuilders for the class includes the following fac¬ 
tors: 

. Commonality in design, which requires: 

One design organization, the lead yard 

One configuration- and change-control system 

Establishment of a product baseline for the 
class by the lead yard and close control of 
nonconformances 

. Equipment commonality, which may be achieved by 
one of the following options: 

Central procurement: Government buy and 
furnish; and lead yard buy and furnish non- 
GFE 

Negotiation of options by lead yard to be 
exercised by follow yard or Government 

Development by Government or lead yard of 
detailed drawings and specifications for pro¬ 
curement and adherence to such detailed de¬ 
signs 

Acquisition of reprocurement data packages 
by the Government and their use by all yards. 

» 
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In the conventional approach to ship acquisitions involv¬ 
ing a large number of ships of the same class, a contract de¬ 
sign is prepared by a design agent under the direction of 
NAVSEC. Based on the contract design and the remainder 
of the bid package, several shipbuilders submit proposals. 
C ontracts arc awarded to two or m ° shipyards for construc¬ 
tion of the lead and follow ships. As a result, two or more 
detailed designs are prepared, one for each successful bidder. 
Each item of machinery and other contractor-furnished equip¬ 
ment (CEE) may be procured from several vendors by each 
shipbuilder, because of competitive pricing or because of the 
inability of original vendors to continue to supply the item. 

In the approach being used on the PF and SCS, which is 
termed "in-house Ship-System Design with Shipbuilder Assist¬ 
ance, " the ship-system design is started by NAVSEC and com¬ 
pleted by a competiüvely selected lead shipbuilder. The lead 
shipbuilder completes the ship-system design, prepares the 
detailed design, and constructs the lead ship. A tentative 
follow yard has a contract to provide comments on the design 
to ensure that it is not biased in favor of the lead yard's pro¬ 
duction facilities. The follow yard or yards will be required 
to fabricate to the same detailed design as used by the lead 
yard. In any case in which a follow yard must change the 
design because of incompatibility with its facilities, the yard 
then must assume performance responsibility for the changed 
features of the design. To standardize major equipments, 
the lead yard is required to procure major items for the lead 
ship competitively and to secure options for follow ships. The 
options are to be exercisable by the lead yard, a stated follow 
yard, or the Government. When exercised, the options will 
call for delivery on a fixed-price basis with escalation provi¬ 
sions. 

The NMARC Production Panel noted that, at present, 
some vendors are refusing to honor options in contracts be¬ 
cause the prices provided in the options do not fully cover 
escalation. Thus, although the PE/SCS concept is a construc¬ 
tive approach to achieving commonality in a class involving 
a large number of ships, in practice, the provisions of the 
options must be made to cover escalation fully if the options 
are to achieve any beneficial results. 
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Each of the means of achieving greater commonality 
has its disadvantages and problems as well as its benefits. 
If the means chosen for equipment commonality is the option 
described above of central procurement with Government buy 
and furnish/ then the ultimate application of this method would 
involve procurement ^f all of a given item needed for the ship 
class in one purchase order. One factor limiting such action 
is that Congress usually does not authorize funds for procure¬ 
ment of all such equipment for all the ships of a class at one 
time. Another factor is that a contractor can usually mate 
machinery and hull (both hardware and schedules) more easily 
when items are CFE rather than GFE. 

When the ships of a class ai e few in number and 
sometimes separated from one another by several years of 
construction time, little commonality of machinery and t quip- 
ment may be feasible. Vendors usually will have improved, 
or at least changed, designs in the years intervening between 
purchase orders. The cost of tooling up to build one unit of 
an obsolete design would be exorbitant. Nevertheless, com¬ 
monality is a desirable goal and should be achieved whenever 
practicable in all ship classes, including those involving only 
a few ships. 

3. Major Recommendations 

Recommendation PROD-44: As a major step in achiev- 
ing commonality, the PF/SCS approach (requiring the 
lead yard to procure major items competitively for the 
lead ship and to secure options, with escalation provi¬ 
sions, for additional units for follow ships) should be 
used in acquisitions involving several ships of a claf s 
to be built by two or more shipbuilders. The contractual 
provisions must provide coverage for all known escala¬ 
tion factors in order to make options viable. 

4. Observation 

Commonality is a desirable goal for all ship classes; 
however, only a minimal degree of commonality may be feas¬ 
ible for those classes that involve a limited number of ships 
with one or more years intervening between completion dates 
of successive ships (such as CVANs). 
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(4) Combat Systems Integration 

1 • Statement of the Issue 

The combat systems in some major combatant ships 
have no. been properly integrated to achieve satisfactory 
systems effectiveness. Steps have been taken to introduce 

\meT¿ SUCh as USe of iand-based test sites 
(LB X Ss) and the designation of combat systems integrators 

b^L°XSARPra^SitrSDThe maj0r questio^ examined by the NMAHC Production Panel concerned the degree of 
necessity for combat systems integrators, the use and io- 

r“ LBTSs* and whether the combat systems integrator 

a subcontract"80013'6 PrÍme shiPbui'd- - should be 

2. Findings Fnd Conclusions 

The majority of shipyards lack capability for combat- 
systems integration. Smaller yards have little or no expertise 

ise ofecoCT and teSting °f comPuter Programs, optimum 
trol of th^ arrangement of displays for optimum con- 
Ind t^t VîriT''S Weap0ns in combat* or even in fault isolation 
and test of electronic equipment. These same yards have no 
desire to engage in building up electronics and weapon-systems 

s a » H TVf Peak WOrld0ad to hare "> r^ce these 
staffs drastically a short time later, due to the normal work- 
oad fluctuations in ship-system design and testing. 

Even the major shipyards lack in-house computer pro- 
fh~g and combat-systems integratíon capabUities. 
Inmf! ae requlsi‘e expertise sometimes may be found in 
another division of the corporate structure. 

Currently, combat-systems integration contractors are 
participating to varying degrees in the design, development 

classés a^ thepT “d ,testir'8 of c°®bat systems in such ship 
classes as the Pb , Trident. SSN-683, and DD-963 In some 

UmUeTto the PartiCir’ion of 11,6 ¡»‘Pgfaüng contractor i? 
ouTnf lí r8ra‘l0n 0t the LBTS and to development and check- 
out of the computer programs for the lead ship of the class 
Most current LBTSs are remote from the shipyards, which 
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reduces the feasibility of assembling and testing subsystem 
assemblies at the LETS before installation in the ship. 

The NMARC Production Panel has concluded that the 
sophistication and complexity of modern combat systems 
hardware and software dictate that a combat systems inte • 
grator or integrating contractor be acquired for each major 
combatant ship class acquisition. 

The integrator may be either a subcontractor to the 
prime shipbuilder or an associate.-. If the combat systems in¬ 
tegrating contractor is a subcontractor, the shipbuilder is 
responsible for coordination with his subcontractor and re¬ 
tains overall responsibility for making all ship systems func¬ 
tion effectively. If the integrator is an associate of the prime 
shipbuilder, then the task of coordination and the overall 
systems responsibility belong to the ship-acquisition project 
manager (SHAPM). in the latter case, the SHAPM and his 
staff must have a strong cp^bility in management of combat- 
systems integration. Regardless of whether the integrator 
is a subcontraeto'' or an associate, however, the division 
of work, the interfaces between the integrator and shipbuilder, 
and the schedules for each must be established in detail as 
soon as possible alter the integrator is designated. 

In the broadest appliertion of the concept, the combat- 
systems integrator would be responsible for performance of 
the following functions: 

Participate with NAVSEC (and anyone else in¬ 
volved) in preliminary design 

Participate with the lead yard in commenting on 
and influencing the contract design; in this capac¬ 
ity the integrating contractor would optimize 
design for the use of computers and the arrange¬ 
ment of displays, and, to some degree, would 
participate in the selection of combat systems 

components 

. Participate with the lead yard in detailed design 
as it relates to the combat systems 
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Define and document the interfaces between com¬ 
mand and control and all weapons, equipments, 
and subsystems comprising the total combat sys¬ 
tems of the ship 

Operate the LETS 

Develop and "proof" the combat systems' opera¬ 
tional computer programs 

Take delivery of the GFE and CFE components 
of the combat systems at the LETS 

Palletize (as appropriate) selected and designated 
combat-systems subassemblies; perform prelim¬ 
inary tests of such subassemblies at the LETS 

Assist the shipyard in testing thp combat systems 
aboard ship 

Assist the shipyard in builder's trials; such 
assistance would include adjustment, calibration, 
and replacement of failed parts in combat systems 
equipments prior to and following final acceptance 
trials (FATs) 

Maintain configuration management functions. 

The combat-systems integrating contractor should not be 
put in the position of conflict of interest on hardware selection. 
A hardware exclusion clause in his contract may be required. 
If equipments or weapons he is producing are chosen for thf 
ship class, either such choice must be made by the PM and 
announced prior to designation of the integrating contractor, 
or the contractor must not be given any role in hardware selec¬ 
tion. 

The LETS may be operated by the integrator (either at 
the plant of the integrating contractor, at the shipyard, or at 
a Navy site) or by the shipyard with guidance and participation 
by the combat-systems integrator. If the PF concept (in which 
a lead yard and follow yard participate with NAVSEC in con¬ 
tract design and the follow yard comments on the detailed 
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design developed by the lead yard) is used in construction of 
a ship class, the combat systems integrating contractor for 
the lead yard should be selected prior to contract design. 
The integrating contractor then should participate in influ¬ 
encing the contract design and should perform assigned por¬ 
tions of the detailed design, construction, and testing. The 
main function of the integrating contractor is to develop and 
proof the computer programs in conjuction with the hardware 
of the combat systems. However, when designated at the 
beginning of design, the integrating contractor should be util¬ 
ized to perform the other facets of combat-systems integra¬ 
tion. 

The use of LBTSs to proof computer programs and 
hardware compatibilities and to aid in other facets of combat- 
systems integration is essential. LBTSs may serve the fol¬ 
lowing purposes: 

. To aid in design, development, integration, and 
test of the combat systems, including proofing 
of the maintenance and operational computer 
programs 

To serve as a production tool to r.id in the test 
and checkout of equipments for the lead and follow 
ships 

. To serve as a training aid for fleet personnel 

For use in configuration management, to test 
proposed design changes in hardware and computer 
programs. 

To perform the second of the foregoing functions, the 
LETS should be located at, or in close proximity to, the 
yard of the shipbuilder. For the third and fourth functions, 
location at a Navy facility may be desirable. For the first 
function, the scope of the LETS should be as complete as 
possible, including launching devices for weapons. For the 
second function, the LETS need only be capable of perform¬ 
ing those operations necessary for the desired off-ship testing 
and assembly of equipments and subsystems. If sufficient 
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funds are available and the choice of prime and integrating 
contractors so dictates, the solution may lie in the establish¬ 
ment of two LBTSs, one for development, training, and con¬ 
figuration control, and the other as a production aid to the 
shipbuilder. 

3. Major Recommendations 

Recommendation PROD-45: A combat-systems inte¬ 
grator or integrating contractor should be required 
in the development and construction of every major 
combatant ship class. 

Recommendation PROD-46: An LETS should be re¬ 
quired for system development and software validation 
for each major combatant ship class. 

Recommendation PROD-47: The combat systems 
integrator should participate, as a minimum, in the 
contract design, development, software validation, 
construction, test, and trials phases of the lead ship. 

4. Other Recommendations 

Recommendation PRQD-48: If location permits, an 
LETS should be used as a production aid during con¬ 
struction of all ships of a class. 

Recommendation PROD-49: After construction of the 
lead ship, an LETS should be retained for training fleet 
personnel and for checkout of design changes in hard¬ 
ware and software. 

5. Observation 

The establishment of two LBTSs may be the solution 
to providing facilities suitable for accomplishment of all 
of the four major functions cited herein. 
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FIELD CONTRACT ADMINISTRATION 

(1 ) Staffing 

1. Statemen* of the Issue 

Navy contractors have complained of unresponsiveness, 
lack of competence, and disruption of the orderly progress 
of production on the part of tield contract-administration of¬ 
fices (CAO& i. At the same time that contractors are saying 
they must d .*al with too many perjonnei in CAOs and are ob¬ 
jecting to the depth of involvement of CAO personnel in the 
contractor's operations, SUPSHIPs and Naval Plant Repre¬ 
sentative Offices (NAVPROs) are claiming that employment 
ceilings and other restrictions prevent the hiring of adequate 
numbers of personnel with sufficient expertise to do a fully 
capable job of contract surveillance. 

Personnel shortages are one reason given by SUPSHIPs 
for inconsistent handling of change orders, which is a problem 
often cited by shipbuilders as a source of shipbuilding claims. 
Other SUPSHIPs involved mainly in ship overhaul and repair 
believe that increased personnel levels could permit more 
timely issue of overhaul and repair work packages. 

2. Findings and Conclusions 

The term contract administration office (CAO) as used herein 

applies to: 

SUPSHIPs 

NAVPROs 

AFPROs 

Defense Contract Administration Services Offices 
and Districts (DCASOs and DCASDs). 
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At present, although SUPSHIPs have a target calling 
for issue of ship overhaul and repair work packages no later 
than 30 days in advance of an availability's start date, they 
are often still issuing sections of the work package at the time 
of a ship's arrival, when the overhaul is scheduled to begin. 
Such tardy issuance of work packages does not give a ship- 
repair c ontractor sufficient time to plan his work or acquire 
needed materials prior to beginning work. Correction of tiiC 
present situation requires increased stability in ship over¬ 
haul and repair planning. Stability improvements required 
include the following: 

Closer adherence to the alterations scheduled 
in the Fleet Modernization Program (FMP) so 
that preparation of the alterations portion of the 
work package well in advance of the overhaul 
date will serve a useful purpose 

Increased management of advanced preparation 
of work packages by PERA offices 

Fewer late changes in the work package intro¬ 
duced by actions taken by the type commander, 
particularly changes ordered after the availabil¬ 
ity has commenced 

Authority granted to the SUPSHIP to issue work 
specifications under a master ship repair con¬ 
tract on either a fixed-price or cost-plus basis, 
depending on the degree of definition of the work 
package. 

At present, in order to permit completion of overhaul 
work packages on a more timely basis, the NMARC Production 
Panel considers that the improvements described above should 
be instituted; otherwise, needed improvement in overhaul plan¬ 
ning can only be obtained through an increase in billets allotted 
to those SUPSHIPs concentrating on ship overhaul and repair. 

At some private shipyards, a large backlog of unnego¬ 
tiated change orders exists. However, the NMARC Production 
Panel found that concentration on negotiation of these change 
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orders by the contracts department of a SUPSHIP can result 
in a drastic reduction in the backlog. An industrious and 
knowledgeable officer at one SUPSHIP not only negotiated in 
about 1 year's time, all change crders older than 6 months, 
but also closed out several contracts on which work had been 
completed several years earlier. These successful techniques 
should be applied at other CAOs where insufficient progress 
has been achieved in reducing the number of outstanding unde¬ 
fined and unpriced change orders. 

A close working relationship between the PM and the 
CAO is necessary if the results sought by the PM are to be 
achieved under the terms of the contracts. However, the 
following policies of DOD regarding contract administration 
services (CAS) tend to blur the lines of contact between the 
PM and the CAO: 

CAS in a given plant must be performed by a sin¬ 
gle DOD component. 

CAS in certain plants may be assigned to a single 
military department. 

Regardless of whether CAS are performed by a 
military department or by a DCAS component, the 
CAO is supposed to be responsive to the techni¬ 
cal direction exercised by cognizant PMs. 

. The number of PM personnel attached to a CAO 
is supposed to be kept to a minimum. 

CAS for several SYSCOMs or military depart¬ 
ments are to be provided on a common basis. 

Application of these policies effectively limits the prac¬ 
tical authority that any individual PM may have over a specific 
CAO. Lines of authority are clearer when the majority of the 
work administered by a CAO is done for a single project man¬ 
ager, or when construction in a shipyard is administered by 
a SUPSHIP for one class of ships under a single NAY SEA PM. 
In the more usual case, however, of CAS performed for sever¬ 
al PMs and for more than one military department, special 
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r °r aSreements may be required to provide a 
specifte PM with requisite technical control over the CAO and 
the necessary degree of frequent communication regarding 
progress or problems. regarding 

A PM can achieve a better agreement with the CAO 
on a major contract as to the relative emphases to be placed 
on various administrative and technical matters by means 
thp pm em°uandUm °f understanding. " In addition, service to 
CAO of Tdld6 mP/°Ved by esmblishment on the staff of the 
CAO of a dedicated project officer for each maior proiect 

DortgHned' +1^°^ the dedicated Project officer should re¬ 
port directly to the CAO. he also should be regarded as a 
special representative of the PM in that shipyard or plant 

theepMTvC ffÍrr at CA° WÜ1 communicate direct with the PM by telephone and letter and will carry out the PM's 

Z T:* ^ eX,ent they consistent^t^th the Contract 
and wtft the administrative direchon received from the clo 
Dedicated project officers funcüoning in this manner are i 

ex.endedTteh i° CA°S- but tha Praa«« needs to be 
bv a deni t î every maj0r Navy pr0ject is represented y a dedicated project officer on the staff of each CAO sun^r 
vising substantial work for that project. ° P 

r ine caPabihty of the CAO has often been supplemented 
or specific projects by assignment to the CAO of a technical 

representative supporting the PM. However, to maintiln a 
single Government face to the contractor. " the technical rpn 

resentative should either be the ne , hn l ep' iwuiu eimcr oe me same person as the CAfVc 

Cï'ÆCÂ.Th* •“ “ 

=£.“rrx sometimes lack appreciation the work of CAOs and may not 
“ar Wlth manufacturing procedures and technique 
With this experience gap. such personnel cannot be fully ef- 

a r An heiir proJect_manaSement functions. Prior duty 
m a CAO would thus provide junior officers and civilians 
with valuable training for many project management t^ks. 
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3. Major Recommendations 

Recommendation PROD-50: The techniques that have 
proven successful in drastically reducing the backlog 
of undefined and unpriced change orders and in closing 
out contracts should be applied at those CAOs that have 
been making inadequate progress in this area. 

Recommendation PROD-51: For each major pioject, a 
dedicated project officer acting as a representative of 
the PM should be assigned to the staff of each CAO exer¬ 
cising field contract-administration functions for con¬ 
tracts that cover significant portions of the project's 
efforts. 

4. Other Recommendations 

Recommendation PROD-52; If improved planning sta- 
bility such as is described herein cannot be instituted, 
the number of billets allocated to those SUPSHIPs pri¬ 
marily engaged in overhaul and repair work should be 
increased. 

5. Observation 

CAOs are good training grounds for junior officers in antic¬ 
ipation of future project-management assignments. 

(2) Responsibilities 

1. Statement of the Issue 

The functions normally assigned to and performed by CAOs 
are stated in the Armed Services Procurement Regulation (ASPR) 
Insofar as an individual PM is concerned, the CAO assists the 
PM in ensuring that the contractor achieves the intended result 
under a contract assigned to a specific CAO for performance of 
contract administration functions. 
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The CAO is hampered in providing maximum assist¬ 
ance to the PM by organizational complexities that tend 
to isolate him from the PM, by lack of sufficient authority 
in some instances, and by interference from other activities 
in the performance of his functions. The NMARC Production 
Panel has found several areas in which changes could be 
made that would enable the CAO to do a more effective job 
and would help to improve his relationship with both the con¬ 
tractor and the PM. 

2. Findings and Conclusions 

Clarification of the responsibilities of the CAO and his 
relationship with the contractor would be improved by greater 
conformance to the concept known as "a single Government 
face to the contractor. " CAO and contractor personnel both 
report problems because of conflicting instructions and guid¬ 
ance given to the contractor by diverse Government personnel. 
Contractors state that they do not know who is in charge when, 
on the same contract, they are given direction by laboratory 
liaison personnel, the PM (or his personnel), a technical 
representative acting independently of the CAO, and CAO per¬ 
sonnel. Such direction often is given to the contractor without 
the knowledge of the CAO. Confusion and constructive changes 
result. 

Technical-liaison personnel from a laboratory assigned 
technical-assistance responsibilities (or any similar functions) 
must be made to deal with a contractor within the bounds pre¬ 
scribed by the contract und with the full knowledge of the CAO. 
When instructions from laboratory liaison personnel or from 
personnel assigned to che PM are such that compliance would 
result in breach of contract, appropriate contract modification 
is necessary prior to implementation of the instructions. The 
CAO must be kept informed of all discussions with the contrac¬ 
tor so that the CAO is the activity that presents the "single 
Government face. " 

Another violation of the principle of a "single Govern¬ 
ment face" results from in* ^retations of the overlapping 
missions of the CAO and the Defense Contract Audit Agency 
(DCAA). Various Government agencies have varying concerns 
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with different phases of a contractor's operations. In the 
past, this type of problem has been addressed by assigning 
plant cognizance to a single agency. This agency then has 
acted as the agent for any military service or other executive 
department for contracts being performed within that plant. 

This identification of authority has become diffused in 
recent years, particularly with respect to the interface be¬ 
tween the Defense Contract Audit Agency (DCAA) and the CAO, 
with the advent of the "total audit concept" embraced by the 
DCAA. The overlap and duplication of functions of the DCAA 
aud the CAO is causing confusion. To reduce confusion, dup¬ 
lication of functions performed by the DCAA and the CAO 
should be eliminated both from their official charters and from 
their individual interpretations of their respective responsi¬ 
bilities and authorities. 

The NMARC Production Panel believes that performance 
by CAOs of claims-administration functions leads to lack of 
mutual trust and respect between the CAO and the contractor. 
Assignment of such functions hampers the CAO in administer¬ 
ing the contracts on which claims do not exist, as well as in 
achieving performance on unfinished portions of the contracts 
to which the claims apply. Also, where the CAO is charged 
with claims administration, he often must assign his most 
highly skilled technical personnel to claims resolution, there¬ 
by reducing his effectiveness in acccomplishing other impor¬ 
tant functions. The panel considers that the CAO should provide 
appropriate inputs to claims resolution but should not be re¬ 
sponsible for claims administration. 

The NMARC Production Panel found numerous instances 
in which local CAOs were neither privy to, nor participants 
in, competitions leading to contracts or in negotiation of 
the contracts they were administering. It has long been recog¬ 
nized that in addition to the specific terms and conditions of 
the contract, the contractual intent is of great importance. 
Without having participated in the events leading to a contract, 
the CAO is at a great disadvantage in interpreting the con¬ 
tractual requirements. The problem is compounded by the fact 
that the key contractor personnel associated with the conti act 
are usually well aware of the contractual intent. 



'oduction 

It is realized that dozens of CAOs cannot be invited to 
part.eipate in the early phases of advertised procurement 
involving large numbers of potential bidders. However, CAOs 
can* be brought in (1) if the contract is being negotiated with 
a single source; (2) when only two competent sources are 
involved; or (3) after the list of bidders or sources has been 
reduced to the single contractor chosen by the Government 
source-selection authority and the PCO. Whenever feasible 
within these limitations, the CAO (or CAOs) should (1) partic¬ 
ipate in conferences between the PCO, PM, and prospective 
contractor(s); (2) assist in review of proposals; and (3) aid 
in the evaluation of proposals. CAO personnel then would have 
a proper background for performance of their assigned func¬ 
tions in greater conformance with objectives of the PM. The 
disadvantage of the CAO vis-a-vis the contractor in discus¬ 
sions of contractual intent would thus be considerably reduced. 

Optimum relationships between NAVAIRSYSCOM NAV- 
PROs and NA\¿AIR PMs are impeded by the NAVAIRSYSCOM 
organizational structure. Significant features are as follows: 

The Naval Air Systems Command Representative, 
Atlantic (NAVAIRSYSCOMREPLANT), has been 
assigned command responsibility for NAVAIR¬ 
SYSCOM NAVPROs, including personnel require¬ 
ments and workloads. 

. NAVAIR's Material Acquisition Group performs 
CAO management coordination, including prepar¬ 
ation of budgets and issuance of policy concerning 
CAO functions. 

. NAVAIR's Contracts Group provides guidance on 
contractual matters. 

. The NAVAIR PMs, whc are supported by the NAV- 
AIR Plans and Programs Group, give technical 
guidance for their respective projects to the NAV¬ 
PROs, who report through NAVAIRSYSCOMREP¬ 
LANT to the Material Acquisition Group. 
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It can be seen from the foregoing discussion that the 
organizational structure is cumbersome and does not enhance 
the objectives of having the CAO perform his functions as 
a member of the PM's team. If the necessary and minimum 
number of billets required to administer the NAVAIR NAVPROs 
could be absorbed by NAVAIR headquarters, confusion in super¬ 
vision would be reduced by relieving NAVAIRSYSCOMREPLANT 
of command responsibility for NAVAIR NAVPROs and b} having 
this function exercised directly by NAVAIR headquarters. 

CAOs perform important functions in regard to all con¬ 
tractual changes. In the area of constructive changes, it is 
important that the CAO aid in defining such changes promptly. 
The NMARC Production Panel found instances in which Class I 
engineering change proposals (ECPs) were not being con¬ 
tractually ordered and/or the cost negotiated for over a year 
after submittal. 

CAOs cannot control delays caused by the SYSCOMs, 
but a CAO can reduce ihe time required for negotiating a firm 
price by emphasizing this function. In cases in which authority 
for Class II engineering change approval (or concurrence in 
classification) is currently either retained in a SYSCOM or dele¬ 
gated to a laboratory, such authority should instead be delegated 
to the local CAO whenever feasible in order to expedite Govern¬ 
ment action. In particular, such delegation to the CAO should 
be made when unreasonable delays are frequent and usual and the 
contractor is the only current manufacturer of the product. 
Delays in the final Government action on changes of any kind 
usually result in increased cost. 

3. Major Recommendations 

Recommendation PROD-53: NAVPROs and SUPSHIPs 
should be relieved of responsibility for administration 
of claims. Contractors must also agree to pursue claims 
outside of those parts of their organizations that conduct 
day-to-day business with the Government. 

Recommendation PROD-54: The policy of "a single 
Governmment face to the contractor" should be reaffirmed 
and practiced. The cognizant CAO should be clearly 
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identified as the Government team leader in the Govern¬ 
ment interface with the contractor. He should coordinate, 
schedule, and resolve any differences stemming from 
the activities of varying Government offices or agencies 
with respect to the contractor. Any problems that cannot 
be satisfactorily resolved at the local level should be 
taken promptly through the chain of command to whatever 
level is necessary for resolution. 

Recommendation PROD-55: The CAO should participate 
in negotiation of contracts so that CAO personnel will be 
knowledgeable in the intent of the contracts as well as in 
their terms and conditions; to the extent practicable, the 
CAO should participate in the evaluation of proposals or 
in competitions leading to contracts; where practicable, 
these premises should apply to DCASOs and Air Force 
Plant Representative Offices (AFPROs) as well as NAV- 
PROs and SUPSHIPs. 

Other Recommendations 

Recommendation PROD-56; The missions and charters 
of SUPSHIPs, NAVPROc, and DCAA should be reviewed 
to eliminate overlapping functions; in particular, dupli¬ 
cation of authority in both financial and industrial areas 
should be eliminated. 

Recommendation PROD-57; The command responsibilities 
of NAVAIRSYSCOMREPLANT for NAVAIR NAVPROs should 
be deleted from the NAVAIRSYSCOMREPLANT charter and 
should be exercised by NAVAIR headquarters. 

5. Observation 

Responsibility for Class II 'engineering change approval 
should be delegated to the CAO whenever feasible. High priority 
should be given to making all changes definitive and to negotiating 
their cost promptly. 
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SUM..1 AR Y ( 7 PRODUCTION PANEL RECOMMENDATIONS 

(1 ) Major Recommendations 

Recomrr ndation PROD-1: The Navy should retain the proj- 
êct/functional matrix or ganization staffing of most of its 
project management offices. The verticil organization is, 
however, supported for high-value, top-priority programs 
for which the number of people required full time warrants 
it. 

Recommendation PROD-2: The Navy should collocate proj¬ 
ect management and key technical support management 
personnel. When additional technical assistance is obtained 
from naval activities remote from the PM, functions and 
relationships must be clearly defined. In particular, tech¬ 
nical personnel remote from the PM should serve in an 
advisory capacity and should not function in the chain cf 
command between the PM and the contractor. 

Recommendation PROD-3: For major projects, the Navy 
should locate the PCO on the staff of the PM. Necessary 
procurement support staff should also be assigned to the 
staff of each major weapon system acquisition project man¬ 
ager. The PCO and che PCO's supporting staff should be 
physically located in the project management office. Col¬ 
lateral reporting responsibility for policy guidance to other 
elements of the parent organization may be retained as 
appropriate. 

Recommendation PROD-6: The Navy should eliminate 
unnecessary reviews and approvals of technical and con¬ 
tract changes and procurement requests; wherever possible, 
approval of procurement documents should be limited to 
those people whose decisions with respect to that procure¬ 
ment are essential. To facilitate the entire acquisition proc¬ 
ess, reviews should be concurrent or parallel, rather than 
sequential, whenever possible. 

Recommendation PROD-13: The Navy should continue and 
expand the application of early and detailed advance planning 
of ship overhauls such as is accomplished by the PERA 
organizations, particularly for nuclear submarine overhauls. 
To this end, the Navy should give priority to identification 
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and allocation of the personnel and financial resources 
necessary to extend PERA-typf planning techniques fully 
to all major combatant ship overhauls. 

Recommendation PROD-14: The Navy should devise means 
of improving planning discipline for ship maintenance and 
modernization so that late changes to alterations and repairs 
in overhaul work packages are minimized. In order to 
achieve this, the Navy should find ways to ensure that tech¬ 
nical, logistical, and production considerations carry ade¬ 
quate weight relative to military requirements in the Navy's 
decisionmaking processes, and that those responsible for 
the execution of depot-level maintenance of ships may be 
permitted to carry out their responsibilities according to 
plan. 6 

Recommendation PROD-15: The Navy should give priority 
to identifying and allocating additional personnel and finan¬ 
cial resources requisite for extended PERA-type planning 
and improved ship overhaul planning generally. Additional 
resources for PERAs, naval shipyard planning departments, 
and SUPSmPs will be required. In particular, if greater 
overhaul work-package stability cannot be achieved, addi¬ 
tional personnel will be required by SUPSHIPs engaged pri¬ 
marily in administration of ship overhaul and repair work. 

Recommendation PROD-18: The Navy, with the assistance 
of the Office of the Secretary of Defense, should take imme¬ 
diate action to retain title to the Boston Naval Shipyard (less 
the 28 acres reserved for the USS Constitution National Park), 
in order that surge drydock capacity for the repair of largo, 
complex naval ships may be maintained on the east coast. 

Recommendation PROD-IP; rlhe Navy should study the need 
for and feasibility of leasing to private contractors the Hunters 
Point Naval Shipyard facilities and the Charlestown portion 
of the Boston Naval Shipyard facilities, and request options 
or Navy use of the large South Boston drydock as required. 

I he Navy should seek an out-leasing arrangement similar to 
that employed for the large Navy floating drydock at San 
Diego, whereby contractors bid for use of the facility, and 
Navy ship-repair work is accorded priority. These actions 
should be taken to assure the maintenance of a capability 
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for repair of naval ships in the Boston and San Francisco 
areas in order that the naval-shipyard drydocks there may 
be used for emergent Navy repair work when required. 

Recommendation PROD-20: The Navy should not assign 
new-construction work to naval shipyards until and unless 
(1) u series of three or more follow-ship auxiliaries can be 
assigned to i single yard; (2) the new-construction work 
can be asoured °>f protection from excessive disruption by 
emergent repair work; and (3) ceiling relief can be provided 
to the performing naval shipyard so as to provide for orderly 
buildup of a shipbuilding workforce in such a way that the 
shipyard's repair capability is not deleteriously affected. 

Recommendation PROD-21; The Navy should take steps to 
acquire and maintain an active capability among at least 
three shipyards for construction of nuclear submarines, and 
among at least two shipyards for the construction of nuclear 
surface ships, in order that nuclear shipbuilding capability 
may be spread among an industrial base sufficiently large 
to protect national security interests. To do so, the Navy 
will find it necessary to seek to create an environment that 
will attract private capital investment in nuclear shipbuilding 
for the Navy. 

Recommendation PROD-24: The Navy should intensify its 
efforts to acquire Federal funds, through the Comprehensive 
Employment and Training Act of 1973 or other similar pro¬ 
gram, to support training programs in public and private 
shipyards. Funds so acquired should be applied to support 
of both long-term (3- to 4-year) apprentice training and 
short-term (up to 6-month) entry-level training. Distri¬ 
bution of the training funds should be from the Department 
of Labor to NAVSEA, and from NAVSEA directly to the 
naval and private shipyards whose training programs have 
been qualified for such funding support. 

Recommendation PROD-25: Navy Industrial Fund (NlF) 
activities should operate with financial controls; personnel 
ceiling (or quasi-ceiling) controls should be removed from 
NIF activities. 
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Recommendation PROD-26: U.S. Civil Service regulations 
with respect to reductions-in-force (RIF) for NI F activities 
should be reexamined to attempt to reduce the time period 
between the decision date that a RIF is required and the 
date when employees are off the payroll. Alternative means 
of rapidly reducing the number of employees for relatively 
short periods of time with more streamlined administrative 
procedures to effect this would be highly desirable in giving 
the industrial manager the flexibility needed to meet a chang¬ 
ing workload, while also protecting the long-term job rights 
of the employee. 

Recommendation PROD-27; The Navy should ensure that 
the absence of personnel ceiling controls does not affect 
the distribution of industrial work between the public and 
private sectors to the detriment of private industrial capa¬ 
city and capability. 

Recommendation PROD-29; The Navy and Department of 
Defense should continue and intensify their efforts to obtain 
congressional authorization of a 5-year Navy shipbuilding 
program. 

Recommendation PROD-30: The Navy should provide inter¬ 
ested and qualified members of the shipbuilding and ship 
repair industry the outlines of the shipbuilding program con¬ 
tained in the Department of Defense's Five-Year Defense 
Plan (FYDP) and of scheduled ship-repair and overhaul 
work. The information should be made available as part of 
periodic conferences or joint planning sessions, giving con¬ 
tractors opportunities to comment on the Navy's shipwork 
plans. 

Recommendation PROD-31: The Navy should continue and 
broaden its use of lead and follow yards in ship design pro¬ 
curements as was done in the Patrol Frigate and Sea Control 
Ship procurements, as a means of improving the adequacy 
of the technical-data packages used in ship acquisitions. 

Recommendation PROD-32: The Navy should assure that 
delivery schedules stated in requests for proposals (RFPs) 
are both realistic and flexible, in order to secure maximum 
competition. 
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Recommendation PROD-33: The Navy should award cost- 
reimbursable contracts for lead ships; follow ships, except 
for the first follow ship built by a second source, should 
normally be procured under fixed-price-plus-incentive- 
fee contracts with adequate provisions for escalation. 

Recommendation PRQD-40: The Navy should continue to 
make claims evaluation and processing a headquarters re¬ 
sponsibility and relieve the CAOs of any responsibility in 
the claims evaluation process, in order to allow the CAOs 
to pursue their major task of administering current con¬ 
trae ts. 

Recommendation PROD-41: The Navy should continue its 
emphases on expeditious claims processing and on claims 
prevention. 

Recommendation PROD-42: The Navy should process all 
changes to a contract on a priority basis and should try 
to use maximum pricing of changes whenever feasible in 
order to minimize the possible impact on production while 
a cost evaluation is in process. 

Recommendation PROD-44: As a major step in achieving 
commonality, the PF/SCS approach (requiring the lead yard 
to procure major items competitively for the lead ship and 
to secure options, with escalation provisions, for additional 
units for follow ships) should be used in acquisitions involving 
several ships of a class to be built by two or more ship¬ 
builders. The contractual provisions must provide coverage 
for all known escalation factors in order to make options 
viable. 

Recommendation PROD-45: A combat-systems integrator 
or integrating contractor should be required in the devel¬ 
opment and construction of every major combatant ship 
class. 

Recommendation PROD-46: An LETS should be required 
for system a *velopment and software validation for each 
major combatant ship class. 

Recommendation PROD-47: The combat sytems integrator 
should participate, as a minimum, in the contract design, 
development, software validation, construction, test, and 
trials phases of the lead ship. 
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Recommendation PROD-50: The techniques that have proved 
successful in drastically reducing the backlog of undefined 
and unpriced change orders and in closing out contracts 
should be applied at those CAOs that have been making 
inadequate progress in this area. 

Recomrliendation PROD-51: For each major project, a dedi¬ 
cated project officer acting as a representative of the PM 
should be assigned to the staff of each CAO exercising field 
contract-administration functions for cont: acts that cover 
significant portions of the project's efforts. 

Recommendation PROD-53: NAVPRGs and SUPSHIPs should 
be relieved of responsibility fur administration of claims. 
Contractors must also agree to pursue claims outside of 
those parts of their organizations that conduct day-to-day 
business with the Government. 

Recommendation PROD-54: The policy of "a single Govern- 
ment face to the contractor" should be reaffirmed and prac¬ 
ticed. The cognizant CAO should be clearly identified as 
the Government team leader in the Government interface 
with the contractor. He should coordinate, schedule, and 
resolve any differences stemming from the activities of 
varying Government offices or agencies with respect to the 
contractor. Any problems that cannot be satisfactorily 
resolved at the local level should be taken promptly through 
the chain of command to whatever level is necessary for 
resolution. 

Recommendation PROD-55; The CAO should participate 
in negotiation of contracts so that CAO personnel will be 
knowledgeable in the intent of the contracts as well as in 
their terms and conditions; to the extent practicable, the 
CAO uhould participate in the evaluation of proposals or 
in competitions leading to contracts; where practicable, 
these premises should apply to DCASOs and Air Force 
Plant Representative Offices (AFPROs) as well as NAV- 
PROs and SUPSHIPs. 
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(2) Other Recommendations 

Recommendation PROD-4: The Navy should continue to seek 
support for the collocation of NAVSEC with NAVSEA. 

Recommendation PROD-5: Personnel ceiling controls (or 
any other managment device that has similar effects) should 
be removed from programs for which the personnel and other 
support costs are reimbursable. For foreign military sales 
programs, the number of people hired could simply be the 
number that the customer is willing to pay for. For other 
reimbursable programs, compensating ceiling authorization 
could be provided between the executive agencies involved, 
inasmuch as the total work would still be within the bounds 
of an approved and budgeted program. 

Recommendation PROD-7: The Navy should seek a better 
balance between the authority of the Chief of Naval Opera¬ 
tions (the user) and that of the Chief of Naval Material (the 
producer) in the acquisition of weapon systems. It is con¬ 
sidered that the role of OPNAV should be focused on mission 
requirement determination and the role of NAVMAT and the 
SYSCOMs should be focused on the acquisition of weapon sys¬ 
tems to meet OPNAV's stated requirements. 

Recommendation PROD-8: The Navy should better define the 
role of NAVMAT headquarters. Those headquarters functions 
that contribute positively to the weapon-system acquisition 
and logistic support processes should be retained. Any re¬ 
sources identified as excess could be effectively applied within 
the SYSCOMs. 

Recommendation PROD-9: The number of briefings required 
to be made by PMs should be reviewed, reduced, and consol¬ 
idated. Opportunities for reduction exist in eliminating those 
briefings that are for information only and in substituting 
written communications for some formal briefings. It would 
be beneficial if briefings to be made were limited to those 
people who actually must make a decision as a result of the 
brieiing. 

Recommendation PROD-IO; The Navy policy requiring nego¬ 
tiation of price before an engineering change is contractual1” 
authorized should be continued, and in those cases where 
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a time-consuming cost evaluation of the change is re¬ 
quired, the Navy and the contractor should attempt to 
maximum-price the change to forestall any adverse impact 
on production. 

Recommendation PROD-11 ; The Navy should place major 
emphasis on achieving both technical approval and contrac¬ 
tual authorization of Class I ECPs within existing approval 
time targets. 

Recommendation PROD-12: In each SYSCOM certain con¬ 
tract negotiators in each major weapons area should be 
designated to process contract change orders implementing 
CCB directives as their task of first priority. To make 
such an assignment meaningful, the processing of paper 
between the CCB, project manager, and contract negotiator 
must be streamlined. 

Recommendation PROD-16: The local contracting authority 
at naval shipyards should be increased. 

Recommendation PROD-17: Authority should be granted to 
SUPSHIPs to issue ship repair and alteration work to 
Master Ship Repair (MSR) Contract contractors on a cost- 
reimbursable basis to the extent that the adequacy of the 
contractors' accounting systems will permit, when work 
is insufficiently described to permit soundly based fixed 
pricing. The bulk of ship repair and alteration work should 
continue to be issued by SUPSHIPs on a fixed-price basis, 
but issuance of appropriate work on a cost-reimbursable 
basis will eliminate delays in work acceptance and reduce 
potential claims arising from work whose scope could 
not be sufficiently forecast. 

Recommendation PROD-22: The Naval Air Systems Com¬ 
mand should reevaluate the aircraft industrial base in the 
light of today's situation, considering viability, mobili¬ 
zation, and overall capability in the aerospace industry. 

Recommendation PROD-23: The Naval Air Systems Command 
should make visible a firm plan that delineates work to be 
done in the private sector and work to be done by Govern¬ 
ment agencies, and should allocate work in accordance with 
that plan. 
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Recommendation PROD-28: Through the Office of the Sec¬ 
retary of Defense, the Navy should request tha* priority 
be given in the President's programs to combat unemploy¬ 
ment to creating jobs in those segments of the defense 
industry experiencing manpower shortages. Specifically, 
rather than naval-shipyard employment's being reduced below 
the levels demanded by assigned and projected workload, 
"public-service" and "Vietnam-veteran" jobs to be established 
in the President's unemployment-reduction programs should 
be assigned to those shipyards. Similar priority should be 
given to support of additional productive jobs in private ship¬ 
yards doing naval or commercial shipwork in the national in¬ 
terest in depressed-employment areas. 

Recommendation PROD-34: The Navy should eliminate mis¬ 
use of best-and-final-offer procedures. 

Recoir mendation PROD-35: The Navy and industry should 
recognize that technical documentation represents a best ef¬ 
fort to describe what is intended. Correction of errors in 
technical documentación should be the goal in resolving any 
differences between Government and industry. Administrative 
and contractual procedures should focus on achieving this 
goal. 

Recommendation PROD-36: The Navy should consult industry 
in advance of changing or modifying specifications that have 
a significant impact on industry. If this practice were fol¬ 
lowed, the Navy would be advised of the impact on produci- 
bility, cost, schedule, and utility that would result from such 
a specification change. This could then be considered within 
the overall framework of what is intended by the change and 
what would be the relative impact of that change. 

Recommendation PROD-37: The Navy should assure suffi¬ 
cient time for a second shipbuilder building his first follow 
ship to "proof" his production prior to proceeding with 
the rest of a series of follow ships. 

Recommendation PROD-38: The Navy should place limits 
on the volume of paper permissible in contractors' proposals 
to facilitate the evaluation process and to reduce the cost 
to a contractor of proposal preparation. 
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Recommendation PROD-39: The Navy should advise offerors 
as to what criteria and order of importance will be applied 
to evaluation of their proposals. 

Recommendation PROD-43: The Navy should attempt to 
locate claims teams at offices other than CAOs in order 
to prevent the growth of adversary relationships between 
contractors and the CAOs. 

Recommendation PROD-48: If location permits, an LETS 
should be used as a production aid during construction of all 
ships of a class. 

Recommendation PROD-49: After construction of the L ad 
ship, an LETS should be retained for training fleet per¬ 
sonnel and for checkout of design changes in hardware and 
software. 

Recommendation PROD-52: If improved planning stability 
such as is described herein cannot be instituted, the number 
of billets allocated to those SUPSHIPs primarily engaged 
in administration of ship overhaul and repair work should 
be increased. 

Recommendation PROD-56; The missions and charters of 
SUPSHIPs, NAVPROs, and DCAA should be reviewed to 
eliminate overlapping functions; in particular, duplications 
of authority in both financial and industrial areas should 
be elii. inated. 

Recommendation PROD-57: The command responsibilities 
of NAVAIRSYSCOMREPLANT for NAVAIR NAVPROs should 
be deleted from the NAVAIRSYSCOMREPLANT charter and 
should be exercised by NAVAIR headquarters. 
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VII. COST PANEL 

For many years, the Department of the Navy and the Depart¬ 
ment of Defense had great credibility with the American people re¬ 
garding the acquisition of their weapon systems. The public and the 
Congress placed a high degree of confidence and trust in the integrity 
and competence of the military services. As a nation, we were 
willing to pay the high costs for weapon systems as long as we be¬ 
lieved we were receiving high quality in acquisition management and 
weapon performance. This credibility was shattered in the mid-1960's 
by the Vietnam war, the surfacing of the C-5A problems, and large 
cost overruns on many weapon programs. 

A basic assumption, implicit in all of the Cost Panel deliber¬ 
ations and recommendations, is that a significant part of the total 
credibility problem is the declining confidence in the Navy's ability 
to estimate, manage, and report costs. Recent and continuing cost 
overruns in certain of the Navy's major acquisition programs have 
contributed to the Navy's "cost credibility gap." Some of these over¬ 
runs have come as unpleasant surprises to the Congress. The de¬ 
cline of congressional confidence has resulted in an increase in fenc¬ 
ing or restriction of funds that now limits the Navy's capability to 
deal with the unexpected in weapon systems acquisition. One cannot 
factually demonstrate that the Navy and the nation have fewer ships 
or aircraft because of this alleged cost credibility gap, but it must 
be assumed implicitly that the seeds of such a negative outcome have 
been planted. 

The cost credibility gap has also impacted the Office of the 
Secretary of Defense (OSD), the Navy, and the other military services. 
It has resulted in a proliferation of reviews and of layers of manage¬ 
ment dedicated primarily to the review and checking of the actions of 
the lower levels of management because the upper levels of manage¬ 
ment do not have the requisite trust and confidence in the management 
capability of the lower levels. 

Overruns occur, management layers are added, new checkers 
are checking the old checkers, funding fences are developed, and the 
downward spiral in management efficiency and effectiveness acceler¬ 
ates. 
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The Cost Panel has concluded that several factors impact the 
Navy's ability to prevent such cost overruns. Of particular concern 
are those that contribute to establishing initial program funding at an 
unrealistically low level. When programs are funded unrealistically, 
cost overruns are almost certain. 

The limited Defense budget and mounting weapon systems cost 
cause tremencous pressure at all levels of program and budget review 
to reduce official cost estimates and budgets to the absolute minimum 
for which the program can possibly be accomplished. It is argued 
that anything greater than that amount either will be an unacceptably 
large cost figure that will jeopardize the initial approval of the pro¬ 
gram or will lead to wasteful "gold-plating" on that program. This 
leads to the structuring of totally success-oriented programs in which 
the planned schedule, the cfficial cost estimate, and the resulting 
budgets may not give proper recognition to the risks involved in pro¬ 
gram accomplishment. Unless the program is 100 percent successful 
ai each milestone of development and acquisition, more funds will be 
required and an overrun will occur. This approach to initial funding 
requests has eliminated the management reserve or funding flexibility 
so necessary in all programs for those unknowns that may be expected 
due to the impreciseness of any prediction or estimate. 

The potential for cost overruns due to unrealistic funding re¬ 
quests is compunded when overall departmental budget cuts occur. 
Very few programs are ever eliminated completely in this process. 
Rather, the remaining resources are spread over all the programs. 
Schedules are extended and delivery dates deferred. The funding 
surprises are simply put off until some future date, when even greater 
assurance exists that they will be more disastrous. 

External influences have also compounded the problem of under- 
funding. Inflation that began in the late 1960's in the Defense/construc¬ 
tion industry has had a major impact on weapon system funding. This 
high rate of economic escalation coupled with certain shortages of 
materials and production capabilities has resulted in significant in¬ 
crease in costs. 

. Until tne Navy and the Department of Defense (DOD) begin to 
estimate and fund their programs realistically, the necessary credi¬ 
bility of the military services with the American public will not be 
reestablished. The management layers and other changes have been 
made to treat the symptoms and not the cause. The Navy must make 
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some very hard and agonizing choices as to just what it wants in its 
weapons inventory and when it wants it, then proceed to buy only what 
it can afford by fully funding the programs through aU phases. 

In addition, there is a need for the Navy to develop an increased 
"cost consciousness" in the management of its acquisition programs. 
Monitoring and use of the cost reports from contr actors and labora¬ 
tories should be improved, as should the ability to obtain, understand, 
and utilize cost information available through progress reviews, direct 
inquiries, and other less formal means. The analysis and projection 
of contractor costs is an area particularly in need of upgrading. Also, 
the communications about any possible cost increases, major change 
orders, claims, or financial problems must be timely and open from 
the bottom of the Navy organization to the very top. Recent surprise 
cost increases on two of the Navy's major weapon programs emphasize 
that this communication problem has not yet been overcome. The 
Navy must increase its ability to estimate, manage, and report costs. 
The recommendations contained in this chapter are directed principally 
at these objectives. 

1. BACKGROUND 

The historical background of the financial management function 
in the Navy is, of course, closely aligned with the historic evolution 
of the overall Navy organization and specifically with the post- World- 
War-II period. Therefore, the Cost Panel believes it is appropriate 
to outline some of the more significant changes that have taken place 
during the last three decades. These are discussed in the following 
subsections. 

(1) History of the Navy Organization 

The Navy had a bilinear-type organization for about a 
hundred years. The main feature of this organization was that 
the senior naval officer, the Chief of Naval Operations, com¬ 
manded the naval operating forces. The material side of the 
Navy (weapon systems acquisition) was accomplished by the 
old bureau system, which reported to the Secretary of the Navy. 
The bureaus were primarily responsible for the budget formu¬ 
lation and execution of the weapon systems programs up until 
the mid-1960's. Although history is full of writings about 
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problems with the old bureau system in the bilinear organization, 
that organization did have certain strengths. The bureau chiefs 
felt a very personal responsibility for the cost estimates and 
budget figures, the development and performance of the weapons, 
and the overall weapon acquisition program. The Congress, the 
Secretary of the Navy, and the Chief of Naval Operations knew 
who was responsible. 

This was changed in the mid-1960's when the Navy adopted 
the unilinear system, which is similar to the organization struc¬ 
ture of the Army and the Air Force. It put the material side 
cf the Navy under the Chief Oi Naval Operations (CNO). A Chief 
of Naval Material (CNM) was created to coordinate the new 
material systems commands. 

(2) History of the Financial Management Function in the 
Department of the Navy 

During World War II, Secretary Forrestal organized and 
staffed a much stronger comptrollership organization and 
financial management function than had previously existed in 
the Navy. The Comptroller of the Navy (NAVCOMPT) organiza¬ 
tion evolved out of this effort, and the Office of Assistant 
Secretary of the Navy for Financial Management (ASN(FM)) 
was created. By statute, the ASN(FM) was also designated 
the Comptroller of the Navy. A senior military officer served 
as Deputy Comptroller. The NAVCOMPT organization served 
as the only budget and accounting office for both the Secretary 
and the CNO for many years. In the early 1960's the Secre¬ 
tary of Defense introduced a new Planning, Programming and 
Budgeting System (PPBS). It was decided that the CNO staff 
would have the responsibility for programs but NAVCOMPT 
would continue to have primary responsibility for the budget. 
In late 1971, the CNO decided that he needed his own budget 
group and, therefore, OP-92 was created, reporting to the 
CNO through OP-090. MAT-01, the NAVMAT financial man¬ 
agement office, was created during the mid-1960's when the 
CNM office was formed. 
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(3) History of Weapon Systems Acquisition Programs 

The post-World-War-II trend for Navy and Marine Corps 
weapon systems has been toward ever increasing technical 
complexity, with a resulting rapid increase in cost. The com¬ 
plexities of the weapon systems have led to much greater inter¬ 
relationships between the various systems commands a,id also 
the various budget appropriations. Consequently, the Navy 
has done much reorganizing within the overall material com¬ 
mands, and today there is a real mixture of project offices and 
Systems Command structure. 

With some weapon systems programs, the Navy has de¬ 
veloped a full project office, such as the Strategic Program 
Office for Polaris, Poseidon, and Trident. In this program, 
the project management approach proved to be very successful. 
The program was staffed with very able people, was adequately 
funded, selected able contractors, and monitored and reported 
the progress of its program in an outstanding manner. The 
Navy has had other successful weapon systems programs and 
has the knowledge and experience to manage the acquisition 
process properly. 

During the 1960's, many changes were made in the DOD 
management systems, the procurement procedures, and the 
budgetary process. These changes all came during the same 
period when the Navy was experiencing major organizational 
changes. 

The trend in the procurement procedures was toward 
total-package procurement and, in general, much tighter pro¬ 
cedures and controls. Even where programs were not put out 
on a total package procurement basis, such as the DE-1052 
program, procurement procedures were used that obtained 
lower initial competitive bids and contract prices. Generally, 
the savings were then reprogrammed to other weapon systems 
requirements. At the same time, the cost of the Vietnam War 
continued to soar, and many funds had to be reprogrammed 
from weapon systems to meet the current operating costs of 
the war. 

One of the resulting consequences of all these changes 
was that cost overruns began to appear i.i theiate 1960's on 
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many of the weapon systems. These were reported to Congress 
in more detail than ever before and, subsequently, reported in 
the national press. This was the beginning of the "credibility 
gap" on the major weapon systems programs. 

Others would also point out that possibly the v/eapon sys¬ 
tems programs of the 1950's and earlier had major cost prob¬ 
lems and technical problems too, but that they were never re¬ 
ported to the degree that the 1960 programs were controlled 
and reported upon. Also, during those earlier years, it has 
been alleged that the more flexible procurement policy with the 
contractors and budget relationships with the Congress allowed 
some of the program problems to be successfully resolved by 
additional funds. 

Beginninp about 1970, the Department of Defense again 
made substantial changes in such areas as procurement policies 
and procedures and internal management systems. There was 
a turn away from total-package procurement and much 
more emphasis on "fly before buy" and prototype development 
programs. New cost and management information systems were 
introduced, such as the Development Concept Paper (DCP), 
Selected Acquisition Report (SAR) and Defense Systems Acqui¬ 
sition Review Council (DSARC) systems. 

The Navy and Marine Corps Acquisition Review Committee 
(NMARC) study group was formed to examine the Navy and Marine 
Corns weapon systems acquisition programs. The NMARC Cost 
Panel was assigned the responsibility to examine the Navy's and 
.Marine Corps' capacity to discharge financial and cost manage¬ 
ment responsibilities throughout the acquisition process, including 
cost risk analysis and organization for cost control. 

In order to carry out this responsibility, the Cost Panel read 
most of the pertinent DOD and Navy directives, past studies, and 
other appropriate material. The Panel also met and discussed the 
issues with many Navy, DOD, ano Defense industry officials. The 
Cost Panel concentrated on six programs—TRIDENT, SSN-688 
Class submarines. Patrol Frigate (PF), S-3A, PHOENIX missile 
and the HARPOON missile. The Panel also looked at many other 
programs for specific points of interest. 
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2. MAJOR ISSUES EXAMINED 

The Cost Panel of the NMARC study group has studied 17 major 
issue areas and has made recommendations in each area for consider¬ 
ation by the appropriate Navy and OSD officials. 

Eight of the major issues may be grouped under the overall 
caption of "Cost Credibility." These are: 

Cost Estimating and the I se of Cost Estimates 
. Assessment of Financial Impact of Risk 
. Design to Cost and Fife Cy Te Cost 

Proper Interface of DOD and Navy Internal Systems 
Contractor Reporting 

. Navy Laboratory Reporting 
Navy /DOD Cost Reporting — Selected Acquisition Reports (SAR) 

. The " Buy-In" Problem. 

The Cost Panel believes that the Department of the Navy needs 
to strengthen the overall financial management function in its Systems 
Commands and its weapon systems project offices. The Panel believes 
that the quality of financial management personnel must oe enhanced 
so they can adequately monitor the cost and financial aspects of each 
project. Four issues have been grouped under the caption of "Financial 
Management Organization/ Personnel. " 

. Financial ManageYnent Capability in the Project Manage¬ 
ment Offices 

. Selection and Career Development of Project Office 
Business/l■'inancial Management Personnel 

. Foreign Military Sales 

. Layering—Financial Management Function. 

The remaining five issues are more independent and are therefore, 
presented under the caption of "Key Financial/Cost Policy Issues." 
These are the following: 

Economic Escalation 
Imputed Interest 
Cash I'low/Progress Payments 
Availability and Use of Management Reserves 

. Multiyear Authorization of Major Weapon Systems. 
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Each of these 17 issues is treated in one of following major 
sections of this chapter. A summary of recommendations is presented 
in section 20. 

The Cost Panel attempted to eliminate duplication with other Panel 
reports and their recommendations. However, the Cost Panel members 
recognize that problems in the research and development, test and eval¬ 
uation, procurement, and production areas often result in major financial 
problems. Therefore, the recommendations of the other Panels muct 
be given careful consideration by the Navy and the Office of the Secretary 
of Defense if the cost credibility problem is to be overcome. 

The Cost Panel fully recognizes that many of the issues and rec¬ 
ommendations contained in this report have been previously studied and 
discussed by the Department of the Navy. The Panel also recognizes that 
the day-to-day management of the Navy's multibillion-dollar weapon 
acquisition program is one of the world's toughest management challenges. 
Therefore, the observations and recommendations presented in this 
chapter were developed in a constructive manner for consideration by 
the Navy and OSD. There was no intent to be unduly critical of past 
performance. 

3. COST ESTIMATING AND THE USE OF COST ESTIMATES 

( ost estimates are a vital factor in the decisionmaking process 
of all major acquisition programs. The quality of the cost estimates, 
and the manner in which they are used, play a crucial role in the Navy's 
planning and acquisition process. 

(1) Statement of the Issue 

The ability of the Navy to prepare good cost estimates 
has been repeatedly questioned. Thus, the issues are the following: 

. Is the quality (accuracy, timeliness, and compre¬ 
hensiveness) of Navy cost estimates adequate for 
effective acquisition management? 

. Does the Navy have the cost estimating resources, 
including the availability of cost data, to prepare 
good cost estimates? 
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Are the available cost estimates properly used in 
acquisition program planning, budgeting, decision 
making, and management'^ 

(2) Study Approach 

The Cost Panel read the following documents: 

. DOD Directive 5000. 1 

. SECNAV Instruction 5000. 1 

. OPNAV Instruction 5000. 42 

. Cost Estimating Classification Systems, Naval 
Ship Systems Command, December 1971 

. Ships Work Breakdown Structure (SWBS), Naval 
Sea Systems Command 

. NAVELEX Instruction 7720. 4, 2 July 1973 

MIL-STD-881, Work Breakdown Structure 

. Contractor Cost Data Reporting (CCDR), I Novem¬ 
ber 1973 

. Evaluation Report on SCTP, July 1972 

. Cost Estimating—A Crucial Function, NAVSEC 6110 

SECNAV Instruction 7000. 19A, dated Septem¬ 
ber 19, 1973 

. SCN Pricing and Cost Control Study Summary 
Report, April 1969 

. NAVSHIPS Cost Estimating Capabilities, June 1969 

. Shipbuilding and Conversion Improvement Program 
(SCIP) 
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Influences on Naval Ship Cost Estimating for 
Budget Purposes, DOE Cost Research Symposium, 
March 1970 

. Report of the Pricing Subcommittee on a Review of 
Cost Estimating Techniques within DOD, Sep¬ 
tember 1970 

. NAVE LEX Estimating Guide 

. GAO Report on Theory and Practice of Cost 
Estimating for Major Acquisitions, July 1972 

. Booz, Allen Report on Government and Industry 
Cost Estimating and Cost Control, April 10, 1969 

. NAVSEA Inflation Escalation Indices 

. Compilation of Recent Shipbuilding Cost Information: 
Vol. II, Tune 1974 

. Hearings Before the Subcommittee of the Com¬ 
mittee on Appropriations, House of Representa- 

* tives, 1969-1974 

. Pricing and Contracting for Inflation, Harold E. 
Sharp, ACO Air Force Office, McDonnell Douglas, 
N * MA South Bay Chapter, Spring 1971 

. DOD Directive 5000.4, dated June 13, 1973 

OPNAV Instruction 4700. 12C, dated April 20, 1970 

. OPNAV Instruction 7720. 2A, dated May 21, 1971. 

The Cost Panel met and discussed the issues with person¬ 
nel in the following functional areas: 

. SYSCOM Estimating Groups 
OP-96D 
CAIG 
NAVCOMPT 

. MAT-02. 
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The Cost Panel examinee1 the following programs: 

CVANs 
DLGN-36 and -37 
DLGN-38 Class 
PF 
HARM 

. Sea Launched Cruise Missile (SLCM) 
SSN-688 Class 
TRIENT. 

(3) Findings and Conclusions 

Previous studies of cost estimating and the use of cost 
estimates during the years 1969 to 1970 identified problem 
areas in the Navy's estimating capability, in the adequacy of 
the Navy's cost data banks, and in the Navy's use of cost esti¬ 
mates in the planning, budgeting, and acquisition process. 
Since that time, the Navy has improved in these areas, but 
more improvement is required if the Navy's cost estimating 
is to be of superior quality and credibility with DOD and the 
Congress. 

Existing estimating staffs are professionally competent 
and produce better estimates than they are sometimes given 
credit for. However, staffing continues to be a problem in all 
three Naval Systems Commands (SYSCOMs). Despite repeated 
efforts, the Naval Electronic Systems Command has been un¬ 
able to obtain the funds and billets to form a cost estimating 
and analysis group. The Naval Ordnance Systems Command 
(NAVORD) did obtain one man in 1972 and two more in 1973 to 
start the nucleus of a professional staff. The Naval Ship Sys¬ 
tems Command (NAVSHIPS) has lost eight people since October 
of 1971, going from 25 to 17. It recently gained the three from 
NAVORD upon becoming the Naval Sea Systems Command 
(NAVSEA). The Naval Air Systems Command (NAVAIR) has 
added nine people since 1970 for a total of 27. Aircraft pricing 
has increased from 11 to 12, Government-Furnished Equipment 
(GFE) pricing from 0 to 2, cost analysis for 2 to 7, and missile 
pricing from 5 to 6. With the cost of avionics becoming a much 
larger portion of the total cost of aircraft and missile systems, 
a need exists to strengthen NAVAIR's capability in this area, 
both for GFE and contractor-furnished equipment (CFE). 
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Because of the staffing problems, NAVELEX and NAVORD 
have had to continue to rely on contractor quotations for esti¬ 
mates. NAVELEX, NAVAIR, and NAVSEA 06H have nade use 
of cutside consulting firms for estimating assistance. This has 
been helpful, but, in the long run, the Navy would benefit most 
by dt /eloping its own internal capability. 

Functional responsibilities have been added to the established 
cost-estimating groups without added resources to carry out the 
functions. Functions such as economic forecasting, economic 
analysis, and support for life cycle cost and design to cost, all of 
them important, have been added during periods when staff in¬ 
creases have been virtually unobtainable and, in the instance of 
NAVSEA. when staffs have been actually reduced. This work di¬ 
lutes the effort required to perform the basic acquisition cost 
estimating responsibility and reinforces the need for additional 
staffing. 

The production of quality estimates requires that the esti¬ 
mating function operate in an environment where it has the inde¬ 
pendence to exercise its best pr Sessional judgment and expertise 
without pressure to provide a predetermined result. The produc¬ 
tion of quality estimates also requires the senior management 
support necessary to ensure that the best available data are 
provided to the estimating function by the various sources within 
the SYSCOMs. Inadequate and/or late definition of weapon sys¬ 
tems, inadequate risk assessment, and program changes with 
late feedback to estimating staffs still occur and hinder the devel¬ 
opment of,quality estimates. 

The late receipt and/or inadequate definition of weapon sys¬ 
tems continues to be a major problem in the development of quality 
estimates. This problem has been and continues to be particularly 
acute in Navy Shipbuilding and Conversion (SCN) programs. 
OPNAV Instruction 4700. 12C, dated 20 April 1970. contains in¬ 
structions that, if followed, would provide the necessary informa¬ 
tion on Shipbuilding and Conversion programs to the estimating 
function in a timely manner for producing budget-quality estimates. 
As of December 10. 1974. NAVSEA had not yet received from the 
Office of the Chief of Naval Operations (OPNAV) any single-sheet 
characteristics so that estimating could be started for the 1977 
Program Objectives Memorandum (POM). This information should 
have been sent to NAVSEA by October 1, 1974. 
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Development of an improved cost data base requires con¬ 
tinued attention. While lack of adequate staffing contributes 
to this problem, cost estimators are not always given access to 
the detailed cost estimating data and contractor cost reports 
presently available in other areas of the Commands. There 
also has been, on occasion, a reluctance on the part of Procure¬ 
ment Contracting Officers (PCOs) to require ship contractors 
to submit their detailed estimating bid data in accordance with ^ 
paragraph (b) of the "Price Breakdown and Bid Estimating Data" 

Article of Invitations for Bid. 

For Navy estimates of weapon system costs to become 
fully adequate and have the maximum credibility with DOD and 
Congress, the Navy, from the top down, must devote more atten¬ 
tion, emphasis, education, and personnel resources to this 

subject in each of the SYSCOMs. 

The system suffers from too much layering of estimating 
and cost estimate review and analysis today. While recognizing 
the reasons for the formation in the same time frame, of both 
OP-96D and ASD (PA&E) Cost Analysis Improvement Troup 
(CAIG). plus the need for both NAVCOMPT and ASD (Comptroller) 
review and cost analyses, the preparation of one Independent 
Parametric Cost Estimate (IPCE) and one review and analysis 
by OP-9(iD would be sufficient. The responsibility and account¬ 
ability for cost estimating should rest on the Navy with SYSCOM 
estimating staffs as the focal points and an organization such as 
OP-96D preparing IPCEs and monitoring the SYSCOM estimates. 

(4) Recommendations 

As a result of the analysis summarized above, the Cost 
Panel makes the following recommendations regarding cost 
estimating and the use of cost estimates- 

Recommendation COST-1: Emphasize the importance of 
the cost estimating function throughout the command chain. 

Recommendation COST-2: Provide adequate staffing, 
training, and career patterns in the cost estimating and 
cost analysis function. 
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Recommendation COST-3: Establish a central cost esti¬ 
mating and analysis group ir NAVELEX. 

Recommendation COST-4: Provide the three SYSCOM 
estimating groups (NAVSEA and NAVAIR now exist; 
NAVELEX is proposed) with the independence and top 
management support necessary for the preparation of 
quality estimates by having these groups report at an 
appropriate level in the SYSCOM that will ensure this 
support and independence. 

Recommendation COST-5: Instill in all areas of command the 
importance of cooperating with and providing, in a disci¬ 
plined and timely fashion, to the estimating function the 
most complete information available concerning the 
technical definition, risk assessment, quantity require¬ 
ments and schedule parameters on which to base estimates. 

Recommendation COST-6: Enforce OPNAV Instruction 
4700. 12C. Provide for greater discipline in the planning 
phase and during the complete budget cycle to ensure that 
late changes to programs are minimized and that the number 
of programs for which budget quality estimates are required 
are held to the prime candidates to diminish the use of less 
than Class C estimates in budgets. 

Recommendation COST-7: Make it a firm policy in each 
SYSCOM to provide the cost estimators and cost analysts 
with access to the detailed cost data supplied by contrac¬ 
tors in support of proposals and with the contract costs 
reported in accordance with the criteria established by 
DOD Instruction 7000. 2 or other contract cost reporting 
requirements. 

Recommendation COST-8: Include a contingency in the esti¬ 
mate whenever a iess-than-budget-quality cost estimate is 
to be included in the budget. 

Jjecomm en dation COST-9: Directed cost estimates that 
modify those prepared by the responsible cost estimating 
functions should be identified as such. This identification 
must include the identity of the person or authority respon¬ 
sible for the directed cost estimate. 
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Recommendation COST-10: Reduce layering of cost esti¬ 
mating and layering of the review and analysis of cost 
estimates. Detailed review and analysis of estimates 
by NAVCOMPT and ASD (Comptroller) except for their 
normal budget review, should be eliminated. Modify the 
charter for the ASD (PA&E) Cost Analysis Improvement 
Group (CAIG) to limit their function to that of establishing 
criteria and guidelines concerning the preparation and 
presentation of cost estimates on Defense systems to 
DSARC and to that of monitoring the armed services' cost 
estimating procedures, methodology, and accuracy to as¬ 
sure OSD that the services are performing their responsi¬ 
bilities. Place OP-96D's staff, augmented as necessary, 
and its present function of preparing Independent Para¬ 
metric Cost Estimates (IPCEs) and making detailed re¬ 
views and analyses of SYSCOM estimates in an area in¬ 
sulated from program or budget bias or outside influence. 
The Office of the Assistant Secretary of the Navy (Finan¬ 
cial Management) appears to be a logical choice, although 
all possible choices should be evaluated. The detailed cost 
estimating review results should be available to all levels 
of management in the Navy and OSD. Presentations to 
DSARC on the review of weapon system costs would then 
be made by the ASN (FM) or his designee. The main 
thrust of this recommendation is that DOD should place 
responsibility and accountability for cost estimating on the 
Navy. 

J* ASSESSMENT OF FINANCIAL IMPACT OF RISK 

The Navy has made progress in technical risk assessment for 
its newer research and development (R&D) piograms; however, the 
need exists to recognize and fund technical and schedule risk in pro¬ 
grams at later stages of development or production and to design 
risk provisions into the contracts. 

(1) Statement of the Issue 

In every program, at every phase of its execution, risks 
are encountered and resolved. The risks may be in technical 
achievement or schedule performance or may be related to the 
cost estimate. C ost, schedule, and technical requirements 
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are the three interrelated elements of every program: they be¬ 
have like the sides of a triangle, and the triangle is always 
closed. So, the resolution of technical risks can cause a sched¬ 
ule slip or a cost growth or both. Similar results can be ex¬ 
pected when schedules slip: a different statement of work and/or 
a cost change. The risk assessment issues are the following- 

• Recognizing and planning for risk 

Using risk assessment in management decisions 
concerning "how much risk to take" 

. Contracting in such a way as to minimize the 
financial impact of risk. 

(2) Study Approach 

In approaching the study of this issue, the Cost Panel 
read previous studies and the pertinent DOD Directive and Navy 
Instruction on the issue. These included: 

• DOD Directive 5000. 1 

. SECNAV Instruction 5000. 1 

. "Fiscal and Life Cycles of Defense Systems, " 
August 1974, GDP 

. AMARC Summaries 

. Summaries of Testimony before the Sea Power 
Subcommittee 

. Electronics-X Study, March, 1974 

. Report of the Commission on Government 
Procurement Í1972) 

Industry View of Defense Department Material 
Acquisition Procet , L. W. Mullane, President, 
Aerojet Manufacturing Company, at Industrial 
College Armed Forces Alumni Meeting in September 
1974 
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. "Discussion and Application of Cost Risk Analysis," 
Hushes Aircraft Company Internal Study, R. E. Clapp, 
January 1973. 

The Cost Panel met and discussed the issue with personnel 
in the following functional areas: 

OP-96 
OP-92 
CAI G 
N CB 
MAT-02 
NAVAIR 

. NAVSEA 
N WC 

. ODDRE 
NAVSEC. 

The Cost Panel examined the following programs: 

HARPOON 
S-3A 
PHOENIX AIM-54A 
TRIDENT 
SSN-688/700 
PF 
HA RM 

. Sea Launched Cruise Missile (SLCM). 

(3) Findings and Conclusions --- ^ 

Cost risk analysis techniques are in widespread use 
throughout industry and within the Defense Department. By 
carefully examining the technical uncertainties and schedule 
uncertainties fairly well down in the work breakdown structure 
and pricing the alternatives, confidence in achieving a task can 
be related to cost. One form of this relationship, illustrated 
below, is the cumulative probability that the task can be done 
for a given number of dollars or less. Two curves are shown. 
Figure VII-1 for an early development program where risk is 
high, and Figure VII-2 for a mature production program where 
risk is low. 
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FIGl Ri: \ II-l 
l arlv IJevelopment, High Risk 

FIGURE VII-2 
Mature Production, Low Risk 

In early development, the "S" curve shown in Figure VIr-l 
will be relatively flat; technical uncertainties are high and neither 
labor nor material requirements are well defined. As the pro¬ 
gram progresses and some hardware has been built and tested, 
the uncertainties are less in material engineering, and labor. 
As a consequence, the "S" is steeper, and the 10 percent and 
90 percent points move closer together. Finally, when an equip¬ 
ment has been in production, the r isks are low and the curve is 
quite steep as shown in Figure VII-2. The slope of the "S" curve 
is really a measure of the risk—flat is high risk and steep is 
low risk. 
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1. Technical Risk 

Tht^e is a £ood awareness of technical risk in many 
areas, and, in most of the new programs, as described 
in the following examples, steps have been taken to plan 
for it. 

(1) HARPOON 

The Naval Air Systems Command assigned a 
group of estimators to work for 6 months to arrive 
at a good cost estimate. This group was provided 
the technical support from the Navy laboratories to 
identify technical uncertainties and plan for them. 
When contractor proposals were received, cost credi 
bility was tested against these estimates, and this 
test weighed heavily in contractor selection. 

(2) SSN-688/ 700 

To minimize the risk, an "off the shelf" sonar 
was chosen that "nearly" met the requirements. At 
the same time, however, an upgraded, interchange¬ 
able design was undertaken that met all the require¬ 
ments. The new design proved successful. 

(3) PF, DP-963, and TRIDENT 

Land-based test sites are planned to minimize 
weapon system and power plant technical risks. 
The TRIDENT program had an excellent risk identifi¬ 
cation and resolution plan; this ranged from submarine 
mockups to land-based test sites to alternate courses 
in missile development. 
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(4) SEA LAUNCHED CRUISE MISSILE 

This program is making extensive use of design- 
to-cost and risk analysis. The Navy project manager 
has made maximum use of the NAVAIR staff, the 
Navy laboratories, and the contractors to identify and 
plan for the expected technical risks and to set 
design to cost objectives. Of particular importance 
from a cost risk viewpoint was the emphasis placed 
on cost credibility and cost traceability in the source 
evaluation and selection process. This appears to 
verify the importance of cost understanding in 
advanced engineering development programs as con¬ 
trasted to emphasis on a low target price. Since 
this program is still early in advanced development, 
it is not possible to assess the ultimate effectiveness 
of these management actions. 

The need for engineering to identify and resolve 
potential technical risks is clear. If suppliers are changed 
or processes are modified, engineering verification is nec¬ 
essary. The Cost Panel's investigation indicated that in 
production shipbuilding p, -»grams, the level of engineering 
support funded by the Na^y -.3 marginal. In aerospace 
programs, this is significantly less of a problem. 

A serious production, technical, and schedule risk 
can be associated with the difficulties being experienced 
by specialty product second tier suppliers. These sup¬ 
pliers are finding it unattractive to do business on Govern¬ 
ment contracts because of excessive documentation require¬ 
ments, interrupted and delayed procurements, high invest¬ 
ment costs, and delays in payments after delivery of parts. 
Many specialty suppliers are seeking other than Navy work. 
If these specialty vendors are not avilable to the Navy, alter¬ 
nate components will have to be used. This creates the need 
for additional engineering on the prime contractor's part or 
added costs in developing new subcontract sources. This 
places a potential schedule lien against a production pro¬ 
gram. 
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Based on its investigation, the Cost Panel concluded 
that: 

Good understanding of technical risk is being 
developed. 

It is possible to involve the Navy laboratories 
and contractors in technical risk identification. 

Advanced development and engineering develop¬ 
ment can be funded to account for some risk. 
However, retaining these funds until all risks 
are resolved will sometimes be difficult be¬ 
cause in some cases these funds are identified 
as "ret rves" and tend to be eliminated in 
budget reductions or reprogramming. 

Gooa working relationships between SYSCOMs, 
plant representatives, and contractors can be 
developed. As expected, the quality of this 
working relationship was best where the pro¬ 
gram funding was adequate and the contracting 
officers participated in program decisions where 
all concerned understood the resolution of tech¬ 
nical risk. 

Support engineering is required during produc¬ 
tion at sufficient levels to resolve problems 
before they disrupt or delay the program. 

The Navy and prime contractors must take the 
necessary steps to preserve and encourage 
second tier specialty vendors to continue with 
Government work. The procedures the Navy 
requires from these small suppliers appear to be 
inconsistent with their ability to perform and the 
paper work requirement appears to be delaying 
payment of these critical vendors. 

VlI-21 
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The risk in schedule is generally understood, but pro¬ 
visions for its resolution were in general not as clearly de¬ 
fined. Research and development contracts were found to 
have schedules that were worked out between the activities, 
the sponsors, the estimators, and the procuring Navy 
laboratories. In the newer programs, HARPOON and 
SLCM, the contractor inputs were available prior to Request 
for Proposal (RFP). 

When the Panel visited I.ockheed-California in con¬ 
nection with the S-3A program, the schedule risks in pro¬ 
duction programs due to increasing lead times for materials 
and components w'ere highlighted in the discussions. Pro¬ 
curement lead times were also of concern at Hughes Air¬ 
craft where the AIN1-54A Phoenix missile was studied. IXir- 
ing visits to Electric Boat and Newport News, the Panel wras 
told that the lead times required for materials used in ship¬ 
building were also increasing, causing a schedule risk in 
their programs. 

Schedule risks in shipbuPding appear to be quite high. 
Several ship programs are experiencing significant schedule 
delays. In some instances shipbuilding schedule risks appear 
to have beer, exacerbated by the use of unrealistically opti¬ 
mistic schedules in acquisition plans and contracts. Of par¬ 
ticular concern is the failure in some shipbuilding programs 
to allow a sufficient interval between the lead ship and 
follow ships to complete the detailed design and incorporate 
the lessons learned during lead ship construction. 

The panel also found that the schedule risk in ships 
is further compounded by a lack of firmness in ship acquisi¬ 
tion planning. "Last minute" changes in the procurement 
plan require the NAVSEA estimators to provide "instant 
estimates" of cost and schedule (see also Issue 3, Cost 
Estimating). This increases both cost and schedule risk 
through the failure to provide adequate time (and, in many 
cases, data) for a valid estimate of either. 
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The Navy briefings on adjustments to prices made/ 
claimed for late GFE or design data highlights the prob¬ 
lems the Navy is experiencing in resolving (painfully) 
this aspect of schedule risk. It appears that better GFE 
planning and/or greater use of contractor furnished equip¬ 
ment (CFE) could relieve the Navy of some of this class 
of schedule risk. 

The Cost Panel concluded that schedule risk is not 
adequately accounted for in program planning. Several 
actions appear necessary, including the following: 

. For R&D programs, examine schedules on a 
continuing basis in the same way that technical 
performance is evaluated and consider R&D 
"desired" and required schedules. 

. For production programs, the lead time 
required to procure critical materials is 
increasing. The Navy has long recognized the 
need for long lead funding for these critical 
materials. However, with the difficulties cur¬ 
rently being encountered, the lead times are 
growing. It may be necessary to revise the 
long lead funding profile upwards and provide the 
funding sooner for most production programs. 

. For ship programs, examine the schedule risk 
for the lead ship very carefully, using current 
experiences on submarines, carriers, and 
destroyers. For new programs, establish more 
realistic lead ship schedules and allow a suffi¬ 
cient time interval for the follow ship. Stabilize 
acquisition plans and, where possible, make 
schedule allowances for potential changes. 

. For Government Furnished Equipment (GFE) 
and data schedule risk, the Navy should assure 
that the schedule risk in the GFE is understood 
before being committed to a date. Alter¬ 
natively, contractor furnished equipment (CFE) 
procurements should be considered. 
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3» Risks and Management Decisions 

Risk assessment is being used in many management 
decisions. The understanding, however, is qualitative at 
best. As one manager put it, "Risk, like beauty, is in 
the eyes of the beholder!" It appears that in the newer 
programs and in those where open communications exist, 
this qualitative understanding works. The disciplines 
described in the design to cost and life cycle cost issue 
(Section 5 of this chapter) are examples of the way risk 
assessment, in this case related to production unit cost, 
can be used to improve management decisions. More 
quantitative assessments of technical and schedule risk 
can be made using existing data. 

4. Risks and Contracting 

The contracting policy presently in use by the Navy 
is generally consistent with program risk. For programs 
where risk is high, such, as R&D and lead ships, cost-type 
contracts are normally used. Early production where risk 
is"medium" is contracted for on a fixed-price-incentive 
basis. Late production contracts are fixed price, and 
here the risk is low. (The contracting approach to account 
for economic inflation is discussed in the Cost Panel esca¬ 
lation issue. Section 15 of this chapter.) 

The ultimate success of a weapon system depends 
heavily on how well the research and development is carried 
out. Consequently, the approach the Navy used in preparing 
the RFP, soliciting contractor response, and evaluating pro¬ 
posals for advanced development was investigated for two 
current programs in NAVAIR, HARPOON and SLCM. 

In both cases, the preliminary design devised by the 
Navy prior to the RFP was a composite of what "could be 
done" in the eyes of NAVAIR and the Navy laboratories. 
The technology for both missiles was essentially within the 
state of the art. High-risk items, sunn as the HARPOON 
engine and the SL CM guidance, were designated for parallel 
development. Contractor consultation in the preliminary de¬ 
sign was encouraged and, in the case of SL.CM, pre-RFP 
contracts were let to the five qualified contractors for design 
studies. 
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In both programs, the Navy had made careful esti¬ 
mates of development cost. The proposals for SLCM in 
the technical area were evaluated relative to a range of 
acceptable technical parameters. In both programs, the 
proposed target costs were evaluated for credibility and 
compared to estimates. Low proposed prices were down¬ 
weighted. In light of the cost-risk curve shown earlier in 
Figure VII-1, this is proper, because if a program is con¬ 
tracted for at a target price where the chances of success 
are in the 10 to 20 percent region, trouble is almost cer¬ 
tain to develop. 

In the case of SLCM, the final four competing contrac¬ 
tors were aware that two would be chosen and knew the avail¬ 
able budget. During proposal evaluation, the Navy asked 
questions about cost and technical content. At the end 
of this period, each of the four contractors w'as given the 
opportunity to revise his cost proposal. Two increased 
cost; two decreased cost. The changes were evaluated for 
credibility and traceability. In the final selection, one who 
increased his price was chosen and one who decreased his 
price also won. This demonstrates that the selection cri¬ 
teria had cost in its proper relationship to program objec¬ 
tives. 

Based on its review, the Panel reached the following 
conclusions: 

The present use of contract types generally 
fits program risk. 

In writing KFPs for R& D programs. Navy 
laboratory and contractor support is most 
valuable. It helps to identify risk and pro¬ 
vides a basis for good cost estimates. 

Low target prices for 1½ D contracts have 
little meaning by themselves. Credibility, 
traceability, and relationship to risk ar e 
most important. 
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Detailed understanding of proposed R& D costs 
by the Navy is invaluable. The classic "best 
and final" auction is worthless, particularly 
when risk exists. (This point is discussed in 
the Cost Panel issue in Section 10 of this chap¬ 
ter. ) The final price revision based on hard, 
traceable cost data, on the other hand, is very 
useful. It allows the Navy to understand the 
risks and the proposed plan for resolution. 

(4) Recommendations 

Based on the analysis summarized above, the Cost Panel 
makes the following recommendatio is regarding the assess¬ 
ment of the financial impact of risk: 

Recommendation COST-11: Continue to place emphasis on 
risk assessment. Alake risk assessments in quantitative 
terms and use them in decisionmaking, especially in bud¬ 
geting and contracting. 

Recommendation COST-12: Choose contract type, target¬ 
ceiling spread, and incentives that prevent the assumption 
of undue risk by either the contractor or the Government. 

Recommendation COST-13: Recognize the need for engi¬ 
neering support during production; buy it and use it to 
minimize risk. 

Recommendation COST-I P Modify planning and contract 
provisions for long-lead material to reflet t current 
material procurement lead-times and uncertainties. 

Recommendation COST-15: Set realistic schedules and 
recognize schedule risk in prime contracts. Plan for 
schedule risk in GFE delivery and/or, if this is not feasi¬ 
ble, consider CFE procurement. 

Recommendation COST- 16: Investigate the problems in 
data requirements and payment delay being experienced 
by small, second-tier specialty subcontractors and take 
action to keep them viable and available to the Navy. 
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Keeon.'nendation COST-17: For new research and develop¬ 
ment programs: 

. Use Navy laboratories to identify risk early 
in preliminary design. 

. Use the entire applicable Navy estimating 
capability to price the program. 

Approve a bidders list prior to RFP formulation 
and use contractor support in cost estimating, 
risk assessment, and RFP preparation. 

. Recognize the uncertainty of proposed cost at 
completion and evaluate proposed target price 
on the basis of traceability, credibility, and 
risk planning. 

. Ask questions of the proposers as necessary to 
obtain understanding of the proposals. Make 
provision for the proposers to make a final 
price adjuotment accounting for this dialogue. 
Fvaluate this final price on the basis of 
traceability and credibility. 

5. DESIGN TO COST AND UIFF CYCLE COST 

The acquisition and operation of weapon systems under existing 
and presently foreseen budget constraints require that the full cost of 
ownership (not simply the initial acquisition cost) be assessed, since 
they are major determining factors in force composition and total 
defense capability. 

(1) Statement of the Issue 

Design to cost requires the establishment of cost goals 
early in the development process and the management and 
control of future acquisition, operating and support costs to 
these goals by the conduct of practical trade-offs between sys¬ 
tem capabilities, cost, and schedule. The design-to-cost goal 
is "A specific cost number, in constant dollars, based upon a 
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soecified production quantity r.nd rate, established early during 
system development as a management objective and design 
parameter for subsequent phases of the acquisition cycle. 

Life cycle costing addresses the whole cost of ownership: 
the initial acquisition cost and the postdeployment cost, includ¬ 
ing the cost of support equipment, manning,' training, overhaul, 
maintenance, and the like. 

The major issues include the following: 

. The definition and application of life cycle cost, the 
use of models for measurement and estimating of 
life cycle costs, and the availability of data for model¬ 
ing and evaluation 

The relationship of design to cost to life cycle cost 

. Techniques to make design to cost effective. 

(2) Study Approach 

The Cost Panel read appropriate Navy and DOD directives 
and related papers. These included: 

Joint Design to Cost Guide, NAVMAT P5242 

Design to Cost, CNM PPM 13 

. Changing Fashions in Procurement, J. K. Daniels, 
Army, September 1974 

Design to Cost of Naval Ships, Leopold, Jons, 
Drewry, 1974, SNA ME 

The Patrol Frigate Program, A New Approach to 
Ship Design and Acquisition, Newcomb and DiTrapani, 
Nava] Engineers Journal, August 1973 
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. Design to Cost, Defense Management Journal, 
September 1974 

. A Return to Basics: implementing Design-to-Cost, 
A1A, March 1974 

Life Cycle Cost (LCC), NAVMAT 0232 RCG, April 
1974 

Problems in Life Cycle Support Cost Estimation, 
A, S, Goldman, Naval Research Logistics Quarterly, 
March 1969 

LCC Arrives for Major Systems, William F. Finan, 
I.M1, Defense Management Journal, Winter 1968-1969 

. DOD Directive 3200. 9, Initiation of Engineering and 
Operational Systems Development 

. Life Cycle Costing Procurement Guide (Interim), 
July 1970 

. Ways to Make Greater Use of the Life Cycle Costing 
Acquisition Technique in DOD, GAO, 21 May 1973 

. DTC Briefing Charts, November 1974, ODDRE. 

The Cost Panel met and discussed the issues with: 

MAT-0232 
. Systems Acquisition Management Division ODDRE 

NAVSEC 
. SYSCOM estimating groups. 

The Cost Panel reviewed the following programs: 

LHA 
DD 96 3 
PF 
Sea Launched Cruise Missile (SLCM) 
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(3) Findings and Conclusions 

1 • Life Cycle Cost 

Confusion exists over the definitions of life cycle 
costs and the models used to measure them. It has been 
est uñateo that about half the cost of ownership of a weapon 
system is insensitive to system design. Administrative 
procurement, and other Navy "overhead" logistic costs ' 
vary much more slowly than the flyaway cost of weapon 
systems. This type of fixed cost tends to confuse design 
to life cycle cost efforts. Further confusion results be¬ 
cause the Navy data banks do not contain sufficient low- 
evcl cost data to permit detailed quantitative tradeoffs in 

life cycle cost elements to be made during design and 
development. 

However, the key parameters that drive costs after 
initial weapon system acquisition generally are well known 
in a qualitative sense. For example, if one design is 
more reliable than another by a substantial amount, clearly 
fewer maintenance personnel will be needed, and this cost" 
impact can be evaluated without knowing the precise num- 
er of people involved. If an automated design is quite 

complex, it may, when it is working, save manpower, but 
the question of fallback position requires analysis in a 
qualitative sense, and a design to life cycle cost judgment 
can be made based on qualitative data and experience 
Cases will develop where quantitative assessments of some 
significant part of life cycle cost can be made, and these 
data cm be used in the process of design. For example, 
ho cost of automatic test equipment and its maintenance 

can be estimated and traded off for more maintenance man- 
pov er and manual test equipment. 

Tt is concluded, therefore, that designing prime 
equipment to cost is not at all inconsistent with designing 
to minimum life cycle cost. The overriding life cycle 
cost influencing parameters, even though some are known 
onlv qualitatively, can guide the equipment design to cost 
and life cycle cost. The acquisition management approach 
should concentrate on those known portions of post deploymen 
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cost that can be controlled or influenced, and in the large 
sense minimize life cycle costs. 

Design to Cost 

Design to cost is being applied to all programs that 
had not passed DSARC ill by August 1073. Cost is defined 
as "flyaway cost" for a given quantity produced at a given 
rate, expressed in constant dollars. Design to cost is 
most effective when it is part of a program from the pre¬ 
liminary design phases through production. The process 
when applied 'ate in design more nearly becomes value 
engineering. 

The effectiveness of the process of design to cost 
depends on the sensitivity of cost to design as well as the 
competiton that exists in the early phases of a program. 
Electronics, aircraft, and missile costs are very sensi¬ 
tive to design and to relatively small differences in perfor¬ 
mance requirements. Ships' costs, on the other hand, are 
less sensitive to design and more dependent on producibll- 
ity. The allowable range of performance parameters for 
ships, such as speed, is generally less than for aerospace 
equipment. Costs in any design are very sensitive to the 
environment in which the design is done. A highly compet¬ 
itive environment will normally generate more innovation 
and better design to cost. 

Since there are as many designers of aerospace and 
electronics products as there are contractors, design to 
cost will, indeed, be competitive. The contractor motiva¬ 
tion is to win the production contract. For ships, on the 
other hand, the Navy makes virtually all the basic design 
decisions. With few exceptions, the shipyards do not in¬ 
fluence the design; they build to specification. Conse¬ 
quently, the shipbuilders compete and capture Navy business 
on the basis of production cost rather than design cost or 
life cycle cost. However, most of the elements of the 
ships' weapon systems fall into the same category as air¬ 
craft, missiles, and electronics — there are competing 
contractors who have complete design capability. 
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(1) Case Study—Sea Launched Cruise Miosile 

Design to cost is being applied to the Sea- 
Launched Cruise Missile program in what appears to 
be a most effective way. This program is still early 
in advanced development, and the ultimate success of 
design to cost is unknown. However, since many of 
the techniques of management, contracting, reporting, 
and control are applicable in a general way, the 
design-to-cost features of the program are enumerated 
here. They include the following: 

. The program office staff was well qualified 
and had previous experience on other mis¬ 
sile programs 

. The program was started with production 
cost as a key design parameter 

. Prior to preparing the RFP for develop¬ 
ment, the Navy prepared the bidders list 
and awarded study contracts to each of the 
five qualified contractors. The purpose 
of the study was to force the issues prior 
to the RFP and source selection. The pre- 
RFP environment was an open arena be¬ 
tween Government and contractor. Cost 
was a design parameter; production people 
from the contractor played key roles in 
design tradeoffs. NAVAIR separately esti¬ 
mated cost in this open environment. The 
Navy thus developed a substantial under¬ 
standing not only of production cost but 
also of the development costs and their re¬ 
lationship to performance. When the RFP 
was released, the Navy was able to provide 
a ranking of performace parameters and 
state acceptable performance ranges. This 
was combined with a design to cost ceiling 
to give the contractors flexibility in design 
alternatives, an essential element of de¬ 
signing to a cost goal. The proposer was 
to provide a design within this range and 
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have clearly stated below-ceiling cost 
goals that were credible. This approach 
established a sound, viable basis for the 
implementation of the design to cost con¬ 
cept. 

The four contractors who submitted pro¬ 
posals were aware that two awards for 
development would be made. Each pro¬ 
posal contained the specific design-to- 
cost baseline and its rationale. 

Now that two contracts have been awarded 
and development is underway, emphasis on 
design to cost is continuing in what appears 
to be an effective way. Primary communi¬ 
cation between contractor and Government 
' s through quarterly meetings at the con¬ 
tractors' plants. The contracting officer 
is a key member of the reviewing team. 
The reviewing team (contractor and Navy) 
is thus able to authorize changes to the 
baseline design, virtually "on the spot" 
to continue design to cost. To control the 
direction given to the contractors, the Navy 
program manager controls access to the 
contractors' engineering and estimating per¬ 
sonnel as well as cost data. 

Formal design-to-cost reports are few and 
simple. They consist of four to five pages 
that describe changes around the baseline 
contained in the contractor's proposal. These 
are contractor pre-established and Navy- 
reviewed cost targets for the fabrication of 
development prototypes. Meeting these tar¬ 
gets will be considered a demonstration of 
satisfactory progress toward the ultimate 
design to cost goal. 
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• The contractors have broken down the 
SI.CM into major parts and subsystems. 
A single individual has been assigned 
responsibility for each of these elements. 

Design to cost for a ship is necessarily a com¬ 
plex task because the cost estimate for the ship en¬ 
compasses a wide variety of equipment types and 
sizes. The interface and integration requirements 
are complex, and the work takes a long time to per¬ 
form. Furthermore, the total ship cost includes 
systems that have had separate, prior development. 
The typical life span of a ship is over 20 years and 
that oí the payload (combat systems) is 7 to 10 
years. Therefore, there will be about three payload 
life cycles in the life of a ship. This disparity be¬ 
tween platform and payload life necessitates periodic 
modernization and conversion of naval ships. 

Design to cost for a ship can be considered in 
three parts: the whole ship, the platform, and the 
payload. For a new class of ship, the general 
approach to all three parts is set in preliminarv 
design. Therefore, design to cost for new ships is 
primarily the responsibility of the Naval Ship Engi¬ 
neering Center (NAVSEC), since at this time they 
are the only preliminary designers of the Navy ships. 
Even though ship design to cost will always be dif¬ 
ferent in its application from that of aircraft, mis¬ 
siles, or electronic systems, it may be possible to 
generate an efficacious environment in preliminary 
design by bringing industrial teams into ship design 
at the formative stages. Electric Boat and Newport 
News possess some ship preliminary design capa¬ 
bility. In addition, there are a few independent 
design agents in the United States. With time, this 
capability might be ( xpanded to complement and 
compete with NAVSEC. 

Both the I.HA and the DD 962 were procured 
under total-package procurement. The contractor 
was responsible for design and construction of the 
‘"’hips. In addition, life cycle costing was invoked 
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during contract definition. The results of these 
efforts to minimize design cost and life cycle cost 
cannot be determined because the programs are 
still underway. The degree of success will prob¬ 
ably always be clouded because o< the overwhelming 
problems, the contractor has encountered with these 
programs. 

The PF program is proceeding with a strong 
emphasis on minimum production cost. The key 
features of this program include the following: 

. Navy preliminary design is followed by 
ship system design (SSD) and the devel¬ 
opment of the Navy's preliminary design 
to a level of detail suitable for bid pur¬ 
poses for lead ships. S3D also includes 
development of plans for integrated logis¬ 
tics and support, data management, con¬ 
figuration management, and long-lead 
procurement. 

. Two ship system design contracts were 
let, one to Bath Iron Works (the lead 
shipbuilder) and one to Todd Shipyards 
(a potential follow yard). The involve¬ 
ment of Todd, the second contractor, 
provides checks and balances on pnoduo— 
ibility and assures a competitive follow- 
on environment. 

. Extensive plans have been developed for 
the use of land-based test facilities for 
both propulsion and combat systems. 

3. Conclusions 

The current directives on design to .. st are heavily 
procedure oriented, with an attendant demand for specific 
detailed reports and contracting procedures. In addition, 
great emphasis is placed on very low cost goals. As long 
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as these goals and budgets are set on realistic estimates, 
the design to cost process can work well. 

However, there is a real danger that the budgeting 
and funding procedures of the Navy (and DOD) will inhibit 
the use of life cycle cost management in the acquisition 
process. Life cycle cost reductions might increase the 
initial acquisition cost of major weapon systems as reflec¬ 
ted in the annual acquisition budget. The reduced costs 
in the operations and maintenance (O&M) accounts will 
only show up as smaller incremental reductions in follow- 
on yearly funding for these accounts. 

Additional observations of the Cost Panel on design 
:o cost and life cycle cost include the following: 

. Design to cost and life cycle cost begin with 
preliminary design, and preliminary design 
decisions have a profoMid impact on produc¬ 
tion osts. 

. The impact of design features on life cycle 
cost, especially those related to design to 
cost, can be understood and acted upon even 
when the life cycle cost impact is only known 
qualitatively. 

. Life cycle cost consideration will improve the 
decisionmaking process. Better data on post¬ 
deployment cost need to be developed to pro¬ 
vide a more quantitative basis for those life 
cycle cost elements that can be measured. 

. Design to cost will be more difficult to achieve 
in ships than other naval weapon acquisitions 
because of the absence of competition in pre¬ 
liminary design. 

. Simple documentation of design to cost, such 
as that used on SLCM, is effective and pro¬ 
vides the program manager with the data he 
needs to communicate effectively with the con¬ 
tractor, NAVAIR, OPNAV, CAIG, etc. 
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(4) Recommendations 

The Cost Panel makes the following recommendations re¬ 
garding design to cost and life-cycle cost: 

Recommendation COST-18: Continue to apply design to 
cost principles, especially in preliminary design. Under¬ 
stand where the cost really is: emphasize the quality of 
the estimate which sets the cost goal. 

Recommendation COST-19: Competition and alternate de¬ 
signs are the touchstones of design to cost. The Navy 
should provide adequate time and money in the early de¬ 
sign phases to assure the success of design to cost by 
taking the following measures: 

. Have the qualified contractors participate with the 
Navy laboratories and the SYSCOMs to provide 
data needed to issue a meaningful RFP. 

. Establish a prioritized or weighted set of perfor¬ 
mance characteristics with either an acceptable 
range or a minimum value specified for each 
characteristic. These should be coupled with a 
design-to-cost ceiling representing the maximum 
average unit cost figure acceptable to the Navy. 
These requirements should be the basis of the RFP. 
This approach provides the contractors with flexibil¬ 
ity necessary for alternate design concepts and per¬ 
formance/cost tradeoffs. 

. Wherever feasible, use two contractors through the 
engineering development phase. A competitive ad¬ 
vanced development phase is particularly crucial. 

. Increase the R&D effort emphasizing design to cost 
in the areas of materials, processes, components, 
systems, and subsystems to improve the cost of 
these elements. 
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Recommendation COST-20: Since shipbuilding is a special 
case of design to cost, it is recommended that the Navy 
undertake a special study to determine: 

. The benefits that could derive from competitive pre¬ 
liminary designs for ships 

. The feasibility of expanding this capability in private 
shipyards 

. The benefits of competition through the preliminary 
design and prototype phases of combat weapon 
systems. 

Recommendation COST-21: Life cycle cost should be con¬ 
sidered as only one of the many disciplines in the weapon 
system design, acquisition, and operational cycle. It 
must not be allowed to become the sole driver. It is also 
doubtful if a total life cycle cost figure, derived through 
a large computer printout, is of any value, given the weak¬ 
nesses in the current data banks and basic cost informa¬ 
tion. However, life cycle cost can be used in acquisition 
management by concentrating on those portions or deter¬ 
minants of post-deployment cost that are design sensitive 
and/or influenced by the acquisition manager and contrac¬ 
tor action, such as, reliability and maintainability, man¬ 
ning (numbers and skills), training, and support equipment. 

Recommendation COST-22: Reexamine and simplify the 
instructions issued relative to design to cost and life 
cycle cost. Use every possible precaution to prevent 
design to cost and life cycle cost from becoming another 
"ility." Provide guidelines to Navy program managers 
and their contracting officers. 
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6- PROPER INTERFACE OF POD AND NAVY INTERNAL SYSTEMS 

The internal planning, budgeting, and reporting systems of the 
Navy and Department of Defensé have a major impact on the success 
(or lack of success) of major weapon systems programs. The major 
systems that are referred to are: the Planning, Programming, and 
Budgeting System (PPBS), the Decision Coordinating Paper (DCP), 
the Defense Systems Acquisition Review Council (DSARC), and the 
Selected Acquisition Reports (SAR). These systems were developed 
at different times to bring about a more orderly management decision 
process in the Department of Defense. However, the lack of coordina¬ 
tion between the systems has resulted in program instability* for many 
major weapon systems. 

( 1 ) Statement of the Issue 

The major issues are: 

. Are the internal DOD and Navy systems giving man- 
agement adequate (too little/too much) information 
for decisionmaking 9 

. Are the individual systems properly coordinated to 
facilitate and sustain management decisions with the 
greatest possible efficiency? 

• Are the individual management decisions resulting in pro¬ 
gram stability and continuity that contributes (or not) to 
the success of the weapon systems programs9 

(2) Study Approach 

The C ost Panel approach to studying this issue was first 
to read all the pertinent DOD and Navy Directives and other 
appropriate material. These included: 

. DOD Directive 5000. 1 

. SECNAV Instruction 5000. 1 

. OPNAV Instruction 5000.42 
DOD Directive 7000. 3 

. DOD Directive 5000. 2 (draft) 
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DOD Directive 5000. 4 
DOD Instruction 7045. 7 
DOD Instruction 7045. 10 
DOD/Navy Programming Manuals. 

The Cost Panel discussed the issues with all present and 
some former incumbents who held responsibility in the follow¬ 
ing functional organizations: 

. ASD (Comptroller) 
ASN(FM) 
ASN (I&L) 
OP-090 
OP- 90 
OP-92 
NCD 
MAT-U2. 

The Cost Panel reviewed the following programs: 

F-14 
S-3 A 
LHA 
DLGN 
CYAN 
PF 
CONDOR 
PHOENIX 
HARPOON. 

(3) Findings and Conclusions 

The major internal systems of the Department of Defense 
and the Navy appear to be sound and generally give management 
adequate information for decisionmaking, provided the base 
data are correct. The systems were implemented at various 
periods of time and under different Secretaries of Defense. 
Most of the systems have originated in the Office of the Secre¬ 
tary of Defense. Secretary McNamara installed the PPRS 
system in order to foster a more logical and orderly decision¬ 
making process in the program and budget allocation cycle. 
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The DCP system was installed under Dr. Foster when he 
was Director of Defense Research and Engineering (DDR&E). 
The main object of this system is to develop a contract between 
the Office of the Secretary of Defense and the military services 
regarding the main features of a weapon system from a techni¬ 
cal, schedule, and cost basis. 

The Selected Acquisition Reporting (SAR) system was fully 
implemented by Secretary Packard in the late 1960's so that he 
would have a periodic status report on the major weapon sys¬ 
tems. lie recognized that the annual program and budget review 
process did not necessarily focus on the status of the total pro¬ 
gram at any given point in time. The C-3A difficulties and the 
cost overruns on other major weapon systems that were re¬ 
ported in the 1968 period were the catalysts for developing the 
reporting system. 

The DSARC process was initiated by Secretary Packard so 
that top defense officials could review the weapon systems pro¬ 
gram and make the necessary decisions at the crucial milestone 
points in their development. 

It is the Cost Panel's opinion that all of these systems are 
necessary. However, it is disappointing to find that many of 
these systems do not function to expectation years a’ter imple¬ 
mentation. It also appears that the coordination and integration 
of these systems have not been accomplished to the degree that 
is necessary to achieve program stability. 

One of the problems is that each system i ; somewhat 
oriented *o the particular information needs of an individual 
Assistant Secretary of Defense function. The staffs of these 
individual Assistant Secretary of Defense functions often do not 
recognize the decisions that have been made previously in the 
other decisionmaking cycles. For example, it is not uncommon 
for the program analysis staff to attack the decisions that have 
been made during the budget cycle and vice versa. 

Many program staff papers are written without regard to 
some of the decisions made and the issues resolved in the budget, 
DCP, and DSARC processes. Consequently, much time and 
effort is expended in recycling issues and decisions regarding 
many oí the major weapon systems programs. More important, 
it often leads to program instability and increased costs. 
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Changes in programs that have gone to contract generally 
lead to a cost growth situation. Either an increase or decrease 
in the program will cost the Department of Defense money 
Therefore, when program changes are made to solve a program 
or budget problem, such changes invariably lead to increased 
costs being reported on the SAR some time later. 

Some examples of these problems include the following: 

The SAR report must show the latest quantity ap¬ 
proved in the Five-Year Defense Plan (FYDP) al¬ 
though a subsequent Program Objectives Memoran¬ 
dum (POM) or Program Decision Memorandum 
(PDM) decision might have changed that quantity. 

The classic decision was made in the Navy to approve 
a nine ship LHA program within the framework of the 
PPBS system and contracting with Litton. Then, 
within the first year of contract, the Navy reduced 
the program to five ships. 

The off-and-on program decisions regarding the 
CONDOR missile over the last 5 years were com¬ 
pounded by the problem of writing a DCP long after 
the program was well launched. 

Reportedly the effectiveness of the DSARC process 
has declined recently. Many program managers are 
complaining about untimely decisions, recycling old 
issues, and general harassment from the various 
staffs in the OSD layers of management. 

The new Congressional Budget Office and the information 
needs and procedures that will evolve from creation of tbia new 
group will impose new demands on the present DOD and Navy 
internal management system. This must be carefully consid- 

be"»..« tehrl7stnems.anS ^ ^ inte«ration a"d ^ordination 

The officials in OSD should recognize that these manage¬ 
ment information and planning systems were basically designed 
to achieve a more orderly process of decisionmaking and pro¬ 
gram stability. It is questionable that this can be achieved 
without greater effort to coordinate and integrate these systems. 
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(4) Recommendations 

As a result oí the analysis summarized above, the NMARC 
Cost Panel makes the following recommendations regarding the 
interface of DOD and Navy internal systems: 

Recommendation COST-2 3: The major DOD and Navy in¬ 
ternal systems are sound in concept and should be con¬ 
tinued. However, the coordination and the operation of 
the systems are often poor and lead to weapon system pro¬ 
gram instability. 

Recommendation COST-24: Develop a plan of action to 
achieve better coordination and integration of the individ¬ 
ual systems so that good continuity and stability can be 
achieved in the major weapon programs. It should be 
noted that this recommendation will not be accomplished 
just by calling for proper integration in the various DOD 
and Navy directives. It will require a serious effort in 
the Office of the Secretary of Defense, and will require 
that the Deputy Secretary of Defense make sure that the 
staffs of the various Assistant Secretaries of Defense are 
willing to abide by prior decisions reached during tb< other 
internal decisionmaking cycles. It will also require a 
commitment by top Defense and Navy officials to achieve 
program stability in the major weapon systems programs. 

Recommendation COST-25: Where applicable, individual 
systems should be updated and streamlined. For example, 
the detailed procedures of the PPBS system have not been 
modernized since about 1965. There is much effort put 
into the detailed recapping of the January update for the 
FYDP that possibly could be improved. Recommendations 
are provided in Sect’on 9 regarding the SAR reporting sys¬ 
tem. The Cost Panel believes that some features of the 
DSARC/DCP system need review and change if it is to be 
a more effective management system. There appears to 
be a need to improve the timeliness and accuracy of the 
decisionmaking documents. The DSARC/DCP process is 
addressed by other Panel reports. 
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Recommendation COST-26: In or ier to properly stabilize 
the execution of major weapons s stem programs in the 
interests of increased efficiency, it is recommended that 
the uavy adopt a policy of stable banning and fully ade¬ 
quate funding of selected priority major weapons acquisi¬ 
tion programs, probably those designated for reporting on 
the SAR. This will entail the development of realistic 
quantity and performance requirements based on the best 
analysis of defense needs, a realistic acquisition plan and 
schedule, and initial funding (and estimates of future fund¬ 
ing requirements) of an amount sufficient to execute the 
program as planned. Once this planning is established in 
the applicable systems and documents, changes to any of 
these programs should be made only to reflect changes in 
operational requirements, unanticipated events within the 
program, or direction of higher authority over the Navy. 
Program and budgeting modifications should be avoided if 
the program is proceeding according to technical mile¬ 
stones, on schedule, and within ' ost estimates. 

7. CONTRACTOR RE POR TINT, 

Contractor cost and management reports have been character- 
ize oyer the years as being, on the one hand, excessively costly and 
nstit Jtionalized, and, on the other hand, inadequate for program man 

ïnT1*TluntCOntr0l’ Visibilit-v' and data collection. It is important 
to bath the Navy and contractors that cost and management reports 
provided by contractors be adequate for the needs of the Navy at mini¬ 
mum cost. 

(1) Statement of the hssue 

The major issues discussed are the following: 

. Are contractor cost reports adequate (accurate, 
timely, and comprehensive) to meet Navy needs for 
program management information, cost projections 
and cost estimating data? 

Do contractor cost reports provide the data neces¬ 
sary for renorting within the Navy, to OSD and to 
the Congress? 
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Are DOD standard cost system requirements and 
reports the* are levied on contractors a satisfactory 
value in terms of management utility versus cost? 

Do redundancy and unnecessary procedural detail 
exist in DOD/Navy reporting requirements imposed 
on contractors, and are reporting requirements 
limited to the minimum needed to satisfy legitimate 
management and cost estimating requirements? 

(2) Study Approach 

The Cost Panel approach to studying this issue was first 
to read pertinent DOD and Navy Directives and other appropri¬ 
ate material. These included: 

. DOD Directive 5000. 1 
DOD Instruction 5000.2 

. DOD Instruction 7000.2 

. DOD Instruction 7000. 10 

. DOD Instruction 7000. 11 

. NAVMAT instruction P-5241 

. OPNAV Instruction 5000. 42. 

The Panel met and discussed the issue with personnel in 
the following areas: 

AIR-5011 
AIR-50114 
SEA-052 
OP- 06. 

The Cost Panel examined the following programs through 
discussions with contractor and/or Navy Project Office per¬ 
sonnel : 

TRIDENT Submarine 
TRIDENT Missile 
SSN-688 CLASS 
Patrol Frigate 
CYAN 
HARPOON 
S-3A 
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SPARROW 
HARM 
AEGIS 
SLCM. 

(3) Findings and ConcIus'nn< 

cerning managemene 

oZ;;::rz^s::i sIl 
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At each of the shipbuilders visited, the Supervisor of 
Shipbuilding and his staff strongly supported the concept of im¬ 
proving shipbuilder management through the application of 
DOl) Instruction 7000.2 and the need for the greater access to 
shipbuilder cost plans and performance data, which they ex¬ 
pected to be another result of the application. 

The Navy approach to the implementation of DOD Instruc¬ 
tion 7000.2 is generally considered to be reasonable by both 
Navy and contractor personnel. Problems ot inflexible and de¬ 
tailed interpretation of the DOD Instruction 7000. 2 criteria, ex¬ 
cessive requirements for changes to contractor cost and manage¬ 
ment systems, and rigid requirements for detailed planning and 
problem analysis, which have characterized some past applica¬ 
tions of DOD Instruction 7000.2, are being avoided. The result¬ 
ing systems and cost data are generally satisfactory to both Navy 
and contractor management. This implementation approach is 
in keeping with the policy of DOD Directive 5000. 1 and the intent 
of DOD Instruction 7000. 2. Of the 24 major Navy programs re¬ 
quired to submit the DOD Selected Acquisition Report, DOD In¬ 
struction 7000. 2 is implemented in or in the process of being 
implemented on 12 of the more recent programs. 

The use of the cost information made available by the im¬ 
plementation of DOD Instruction 7000. 2 and the assessment of 
the benefits of DOD Instruction 7000.2 varied fairly widely among 
both Navy and contractor personnel. Totally negative opinions 
were very rare in both groups. The most serious expressions 
of concern came from the shipbuilders, who did not disagree with 
the objectives of DOD Instruction 7000.2 and the Navy approach 
to its implementation, but expressed apprehension that the re¬ 
sulting reporting requirements may be excessive, e. g. , as many 
as 1,100 items of data in a single report. It appeared that these 
reporting requirements were the result of an attempt by the 
Naval Sea Systems Command to combine cost reporting for pro¬ 
gram management needs and for cost estimating into a single 
report. (See the discussion of these two types of reporting re¬ 
quirements below. ) The concern expressed was in regard to the 
possible need to provide formal explanations of variances from 
plans and problem analysis for such a large number of items. 

Both contractor and Navy personnel agree that effective 
program management ard early identification and resolution of 
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problems is dependent on frequent direct communication between 
the Navy and contractor managers. This is developed through 
person-to-person contact achieved by trequent \avv visits to 
contractor tacilities and reviews of performance and problems. 
The reporting in connection with 1X)1) Instruction 7000.2 is not a 
primary means of initial identification and notification of nrob- 
lenis. However, it provides a source of backup information 
°n the cost impact ot problems and a form of insurance against 
program surprises. The implementation of IX)J) Instruction 7000.2 
also establishes the framework for cost planning and control, which 
facilitates subsequent direct communication regarding cost status 
and provides detailed supporting data- 

V\ hile IX)I3 Instruction 7000. 2 establishes criteria for con- 
tractor internal systems for cost and schedule management and 
for the data generated by these systems, it does not include any 
requirements for reporting to the Government. Cost reporting 
requirements applied in conjunction with DOD Instruction 7000.2 
are normally those defined in DOD Instruction 7000. 10, which 
provides the following three separate reports: 

• I he C ost Performance Report (C'PR), intended pri¬ 
marily for use with DOD Instruction 7000.2 as a 
means of obtaining comprehensive reports of con¬ 
tract cost status and outlook for program manage¬ 
ment use 

The C ontract funds Status Report (CFSR), which 
addresses contract fund status and fundir g require¬ 
ments 

The Cost/Schedule Status Report (C/SSR), a reduced 
C PR for use on smaller contracts and not requiring a 
DOD Instruction 7000.2 systems base. 

DOD Instruction 7000.10 provides means to collect sum¬ 
mary-level cost and schedule performance data from contractors 
for program management purposes pursuant to DOD Directives 
7000. 1 and 5000. 1 and for responding to requests for program 
status information on major defense systems, primarily by means 
of DOD Instruction 7000. 3 (SAR). Tn defining the scope of DOD 
Instruction 7000. 10, the following points are stated: 
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In concert with the policies ol IX )1) Directive 5000. 1, 
utilization of CPH, ( TSH, andC/SSH shall be limited 
b\ program managers to that necessary to achieve 
essential management control 

C ontractors are encouraged to substitute internal 
reports for t'PK, ( TSR, and ('/SSR provided that 
data elements and definitions used in the reports 
are comparable to CPR, CPSR, and ( /SSR require¬ 
ments and that the reports are in forms suitable 
for management use. 

Another cost report required on major programs is the 
Contractor Cost Data Report (CCDR) specified bv DOD Instruc¬ 
tion 7000.11 and .VW'MAT P5241. The main thrust of CCDR as 
stated in the OSD Assistant Secretaries' Memorandum for doint 
Logistics Commanders, dated 24 October 1073, is to assist all 
DOD components in the following tasks: 

Preparing cost estimates for major system acquisi¬ 
tions reviewed by DSARC at each program decision 

milestone 

. Developing independent Government cost estimates 
in support of cost and price analyses and contract 
negotiations 

. Tracking contractors' negotiated cost. 

Some redundancy of put pose between DOD Instruction 
7000. 10 and CCDR is apparent. Substantial redundancies also 
exist in the data required by CCDR and that required in the 
reports specified in DOD Instruction 7000.10. In addition, 
extensive internal redundancies exist in CCDR, which is actually 
an array of four separate reports, three of which require quite 
detailed data on contractor actual costs and cost projections. 

CCDR and its predecessor. Cost Information Reporting (CIR), 
appear to require more rigid adherence to a standardized work 
breakdown structure and definitions than required by DOD Instruc¬ 
tion 7000.2. This can and, in fact, has resulted in at least one 
program's (HARPOON) having a cost work breakdown structure 
for CCDR that differs from the program management work break¬ 
down structure (WBS) implemented with DOD Instruction 7000.2. 
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Industry is particularly concerned by the CCDH require- 
tncnt I )r plantwide indirctt cost data and projections in accordance 
u ’th standard breakdowns that aj'e not compatible with many in¬ 
dus'r\ indirect cost s'ructures. Concern also exists regarding 
'he requirement tor detailed business projections. 

I he apparent CCDH emphasis on the need tor standard 
breakdowns and definitions in order to provide adequate data for 
tature parametric cost estimating appears to be misguided since 
it o\ et looks the fact that schedules, management strategy, manu¬ 
facturing techniques, contractor efficiency, technology base, and 
eher factors, which will always be nonstandard, cause work scope 
and cos' r> deviate* ¡rom standard in each program and its ele¬ 
ments, regardless of efforts to standardize cost data breakdowns 
and definitions. 

IK>1) is currently proceeding with activities leading to the 
establislimet.' of a centralized, automated, computer-terminal- 
accessible cost estimating data base. Contractors are concerned 
with the integrity ot their cost data that may be enetered into this 
computerized data repository. Navy cost estimators are highly 
skeptical that sutlieient program information and technical data 
to make the cost data meaningful can be included in the data base. 
It appears that the efforts and funds being directed toward the 
establishment of the computerized cost data base could probably 
have more immediate benefit if spent on upgrading the existing 
cost data bases and insuring properly controlled access to them 
by all DOD personnel who have a legitimate need for cost estimating 
data. 

At this point, it appears appropriate to review applicable 
policy statements ot 1)()1) Directive 5000.1 concerning manage¬ 
ment information/program control requirements. They include 
the following: 

. Information shall be provided which is essential to 
effective management control 

Such information should be gener ated from data 
actually utilized by contx actor operating personnel 
and provided in summary form for successively higher 
level management and monitoring requirements 
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A single, realistic work breakdown structure shall 
be developed for each program to provide a consis- 
rent framework for the following: 

Planning and assignment of responsibilities 

Control and reporting of progress 

Establishing a data base for estimating the 
future cost of defense systems. 

. Documentation shall be generated in the minimum 
amount to satisfy necessary and specific manage¬ 
ment needs. 

The Cost Panel concluded that the requirements of CCDR 
conflict with the policies of DOD Directive 5000.1 in the following 
areas: 

Redundancy of purpose and data requirements 
between DOD Instruction 7000. 10 and CCDR 
resulting in the generation of documentation in 
excess to the need 

Internal redundancies within CCDR data requirements 
resulting in documentation in excess to the need 

. Rigidized/standardized work breakdown structure 
and definitions resulting in possible (actual) genera¬ 
tion of more than a single WBS, generation of data 
not utilized by contracfor personnel, and generation 
of excessive documentation. 

It is believed that essential data to establish a data base 
for estimating the future cost of defense systems is either 
currently available in contractor report submittals or can be 
obtained within the policies of DOD Directive 5000.1 and imple¬ 
mentation of a single integrated cost reporting system based on 
DOD Instructions 7000. 2 and 7000. 10. This will require ad¬ 
herence to the policy of flexible implementation of criteria and 
utilization of existing contractor data in order to minimize genera¬ 
tion of documentation. 
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(4) Recommendations 

The N.MARC Cost Panel makes the following recommenda¬ 
tions regarding contractor reporting: 

Recommendation CQST-27: The .Navy should continue its 
policy of implementing IX)I) Instruction 7000. 2 on major 
acquisition programs. 

Recommendation COST-28: I he Navy should continue its 
present approach to the implementation of 1)01) Instruc¬ 
tion 7000. 2 of avoiding interpretations of criteria that would 
require unnecessary or unrealistic changes to contractor 
internal cost and management systems. 

Recommendation COST-20: Only a single work breakdown 
structure or cost reporting structure should be imposed in 
any one contract. This is in concert with DOb Directive 
5000.1, and the structure should be established by the Navy 
project manager in accordance with the applicable guidance. 
However, this guidance should be interpreted with sufficient 
flexibility to satisfy the unique management, technical, 
contract, and organizational needs of each phase of the 
program. 

Recommendation COST-30: The CPR of IX)D Instruction 
7000.10 should be taken as the basic contractor cost report, 
with additions and/or changes to this base made as neces¬ 
sary (1) to satisfy program peculiar management needs, 
(2) to utilize fully and economically contractor internal 
cost systems and reports that provide equivalent data, 
and (3) to obtain any additional data needed for cost esti¬ 
mating purposes. 

Recommendation C OST-31: IX)D cost data reporting require¬ 
ments should be integrated into a single basic system to 
eliminate redundancy, inconsistent procedures, and multiple 
breakdowns and formats. Cost reporting requirements also 
should clearly provide flexibility for tailoring to fit pro¬ 
gram management needs and to avoid collection oi non- 
essential data. The program management reports of IX)I) 
Instruction 7000.10 should be the basis for all contractor 
cost reporting to IX)1). The needs for and benelits of any 
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additional data beyond that available from these repc-ts 
should be examined. If additional data are necessary, 
criteria should be established to permit them to be ob¬ 
tained as a logical extension of the DOD Instruction 7000.10 
cv.ri vi K ^eports* c ost data reporting requirements 
should be in criteria form to the maximum feasible extent 

fnr ^°^ f0ll0W the guideline® of DOD Directive 5000.1. 
( C DR (DOD Instruction 7000. 11) should be cancelled as a 
separate reporting system. 

Recommendation C'OST-32- Integrity of any data bank 
resulting from contractor cost data reporting should be 
maintained with respect to accuracy, completeness (of data), 
and hmiting access to those with a legitimate need to use 
the data to develop cost estimates. This should be done to 
prevent compromise, misuse, or misapplication of the data. 

8* ^AVV LABORATORY REPORTING 

h "T laboratories Perform essential functions in the research 

o- adequate to the ,ask 

(1) Statement of the Issue 

„»or ™o iSSU,e concerns the adequacy of Navy laboratory 
of info pr0®ram needS ^ the subsequent utilization 

f this information, including the reporting activity within the 
Navy and the Department of Defense and to Congress 

(2) Study Approach 

The Cost Panel approached the study of this issue bv reading 
the appropriate DOD and Navy Directives/Instructions: 6 

DOD Directive 5000.1 
DOD Instruction 7000.2 
DOD Instruction 7000.10 
DOD Instruction 5000.2 
OPNAV Inst; uction 5000.42. 
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The Panel met with Navy program personnel on the 
following specific programs: 

TRIDENT 
SPARROW 
HARM 

• Sea Launched Cruise Missile (SLCM). 

The Panel discussed the issue with personnel at the 
following Navy laboratories: 

. Naval Weapons Center, China Lake, California 

. Naval Ship Research and Development Center, 
Carderock, Md. 

The Panel reviewed laboratory cost reports on: 

SPARROW 
HARM 
TRIDENT Submarine. 

(3) Findings and Conclusions 

Reporting varies among laboratories and within a single 
laboratory on different programs or projects. As in the case of 
contractor . eporting, this is to be expected and will be a function 
of program considerations. It was not evident that new "systems" 
or reporting requirements had been introduced into Navy labora¬ 
tories by external organizations as has sometimes been the case 
in past contractor reporting requirements. Navy laboratory 
reporting requirements appear to originate from internal Navy 
organizations and their needs as they perceive them. 

Laboratory cost reports varied from a gross summary of 
expenditures and funding status reports on one program involving 
substantial dollars, to a detailed accounting of expenditures by 
task or work element and a forecast of expenditures on a task 
involving a small amount of dollars on another program. Some 
activities in Navy laboratories are burdened with excessive 
reporting requirements, while reports on some others do not 
provide adequate information for program management. 

VII-54 



Cost 

No evidence was found indicating that DOD Instruction 7000.2 
was implemented in Navy laboratories. However, certain reports 
essentially met the intent of DOD Instructions 7000.2 and 7000.10. 
No evidence was found indicating that DOD Instruction 7000.11, 
Contractor Cost Data Reporting, or NAVMAT Instruction P-5241, 
also CCDR, were implemented in Navy l^ooratories. 

Concern existed in some program offices over the control 
and reporting of costs on activities performed by the laboratories. 
As a result, certain program offices authorize and fund laboratory 
eftorts for a number of relatively small, but separate, work 
packages or tasks. 

Emphasis is being placed on better financial management of 
activities in the laboratories including cost and management 
reports, both internal and external to the laboratories. 

i 

As in the case of contractor/Navy program mu lagement, 
the program offices and laboratories concur that management of 
program activities performed by the laboratories is primarily 
through communication outside of the documented report sub¬ 
mittals. Many of these communication channels appeared to be 
good. 

Laboratory efforts at resource planning and financial 
management have at times been frustrated by uncertainty of and 
abrupt changes in the level of funding and changes in scope of 
program tasks assigned. As in all other areas of program 
management, valid, stable plans and budgets are a great aid to 
economy and efficient management. 

(4) R ecommendations 

As a result of the analysis summarized above, the NMARC 
Cost Panel makes the following recommendations regarding 
Navy laboratory reporting: 

Recommendation COST-33: Efforts to improve laboratory 
financial and resource management should be encouraged. 

Recommendation COS? -34: In improving and extending 
laboratory management capabilities, care should be taken 
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that are being performed effectively by other activities. 

Recommendation COST-35: Guidelines should be developed 
to guide Navy project managers in determining the cost 
planning and reporting requirements that they wish to levy 
on tasks they assign to laboratories. Program management 
responsibility and authority in this area should be empha¬ 
sized. 

Recommendation COST-36: On the basis that the implementa¬ 
tion of DOD Instruction 7000. 2 provides the foundation for 
satisfactory cost control and cost reporting to project offices 
(conclusion of the Cost Panel issue discussed in Section 7), 

it is recommended that major program tasks assigned to 
laboratories be reviewed for selective application of the 
intent of this instruction, and that application be made where 
appropriate. Further, the Navy should develop an appro¬ 
priately modified DOD Instruction 7000. 2 type of criteria 
for the planning and control of costs in major laboratory 
programs. 

9. NAVY/DOD REPORTING —SELECTED ACQUISITION REPORTS 

Effective program management requires periodic reviews and 
reports of technical, schedule, and cost status. These reviews and 
reports are necessary for the program manager and other organization 
elements charged with the responsibilities of program monitoring, 
approval, and/or authorization. 

(1) Statement of the Issue 

The Selected Acquisition Reports (SARs) were established 
to serve as program progress reports within the Department of 
Defense. Subsequently, they have become a primary communica 
tion vehicle in reporting to the Congress. However, the SARs 
have often been criticized as lacking credibility or usefulness. 
The major issues are the following: 

Do the SARs adequately reflect program status? 
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Are the SAHs prepared and submitted on a timely 
basis and in a meaningful format? 

(2) Study Approach 

The NMARC C ost Panel approach to studying this issue 
was first to read the pertinent IX)D instructions and other appro¬ 
priate material. These included: 

. IX)I) Instruction 7000.3 

. Draft revision of IX)I) Instruction 7000.3, 
forwarded for comment on November 21, 1074 

. Recent House Appropriations Committee Reports 
discussing SARs 

. Reports of the Senate Committee on Appropriations 
discussing SARs 

. Recent GAO reports on SARs and on cost growth 
in major weapon systems. 

The Panel discussed the issue with personnel in the following 
functional areas: 

NCI) 
OP-OOO 
OP-02 
MAT-02. 

The Cost Panel discussed the issue with personnel in the 
following program offices and reviewed their recent SARs: 

Pl‘ 
HARPOON 
S-3 A 
SSN-688 
TRIDKNT. 
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Also, the Panel discussed the issue with the following 
contractors: 

• Bath Iron Works 
General Dynamics, Electric Boat Division 
Newport News Shipbuilding and Dry Dock Company 
McDonnell Douglas Aircraft Company 

. Lockheed-California Company 

. Lockheed Missiles and Space Company. 

(3) 1' indings and Conclusions 

I he SARs represent a prime communication vehicle between 
the Department of the Navy, DOD, and the Congress for reporting 
major weapon systems program status. The reports are similar 
in concept to the quarterly financial reports of the American 
business community to their stockholders and creditors. However 
the SAR system goes much farther than simply providing program ’ 
information. In concept, it forces a periodic review and evaluation 
ot the weapon systems programs in a consistent format. Manv 
problems have arisen in initiating this system because it is a ‘ 
rather complex reporting structure. But much progress has been 
made in implementing the SAR system, as can be readily seen in 
comparing current SARs with earlier reports. 

However, the SAR system has come under increasing 
criticism, particularly from Congress. In the House Appro¬ 
priations Committee Report of September 11, 1972, the ( ommittee 
criticized the SARs in the following respects: 

• The SARs are untimely 

No "audit trail" exists to explain differences 
between development and planning estimates 

I here are no tirm guidelines against which to 
measure additional procurement costs 

A summary statement is necessary to discuss the 
probability of the weapon system's achieving its 
primary mission or meeting original contract 
specifications 
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. Performance characteristics should be tailored to 
the specific key points of the weapon system, not to 
uniform characteristics of a class of weapon systems 

SARs do not show total weapon system costs. 

The Senate Committee on Appropriations in August 1974 
(2 years later) had other criticisms and suggestions for improve¬ 
ment: 

. The criteria for adding and deleting programs from 
the SAR system requires improvement 

. Changes between planning and development estimates 
should be visible in the SARs 

. The format for comparison of costs incurred, schedule 
attainment, and technical performance against original 
projection requires improvement 

. Performance characteristics should be directly 
related io the weapon systems' planned requirements 
and an assessment provided as to whether the system 
is expected to attain the plan. 

These criticisms and suggestions for improvement appear 
valid. In part, due to this congressional concern, the SAR Review 
Group developed a draft revision to DOD Instruction 7000. 3. The 
draft was amended by agreements with the congressional committees 
and forwarded for comment on November 21, 1974. As they affect 
the points raised by the Congress, the revisions appear desirable 
and should be implemented. However, the draft also seeks to ad¬ 
dress criticisms from others. 

Navy personnel have raised serious questions regarding 
the validity of the program data reported in the SARs. This is 
primarily due to the question of what constitutes the program on 
which current estimates will be based. In response to requests 
for guidance, the Assistant Secretary of Defense (Controller) 
issued a memorandum on .luly 17, 1973, which stated that the 
current estimate should be made on the program as approved in 
the current !’YDP, as amended by DCP, DSARC, or budget 
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reprogramming. This guidance is incorporated in the draft 
revision to DOD Instruction 7000. 3, which further states: 

Other proposed major program changes being reviewed 
exclusively within the POM/PDM process will not be 
considered to be amendments to the currently approved 
program until the POM/PDA!/OSD Budget Review Cycle 
is completed. 

For the Decemoer 31 and March 31 SARs, the use of the 
approved program in the current FYDP for pricing out the cur¬ 
rent estimate makes sense. However, to prepare the .lune 30 
and, in particular, the September 30 SARs on this basis may not 
result in correct program status reporting. If the POM or PDM 
cycles have changed program quantities, phasing or other features, 
and these have not been reñected in revisions to the current 
!• A DP, the SAR would be prepared on a program base that is out 
of date from a Navy and OSD point of view. 

In view of the changing nature of fiscal constraints during 
this program planning and budgeting time period, the Panel 
understands the rationale of not basing the SARs on the POM/PDM 
process results. Such results could be misleading in relation to 
the subsequent December 31 SARs, which reflect the final budget 
and F Y DP actions. However, to continue preparation of the 
SARs on the present basis can be equally misleading and can con¬ 
tribute to a widening credibility problem. 

Recognizing the logic on both sides of this argument, the 
questions is raised as to the necessity of the September 30 SARs 
or, in fact, for quarterly SAR reporting. As a matter of practi¬ 
cality, significant changes in current estimates of the status of 
major weapon programs could probably be as effectively portrayed 
on a semiannual basis as on the present quarterly basis. If major 
changes occur, a quarterly report could be prepared on an exception 
basis. 

The draft revision of DOD Instruction 7000. 3 nlso presents 
the current thinking regarding presentation of escalation cost in 
SARs. The Panel believes that as presently stated, the draft 
instructions will result in confusing and possiblv misleading the 
readers of SAR reports as to the total estimated impact of escala¬ 
tion on the program. I he baseline (planning or development) 
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escalation assumption and revisions to that assumption are clearly 
highlighted in the Program Acquisition Cost report section of the 
SAR as "Provision for Economic Change." However, escalation 
applicable to approved program changes is included with the esti¬ 
mated cost of the change on this report. Such escalation is only 
visible in the "Remarks" column of the cost variance analysis 
report section of the SAR. 

The September 30, 1974, SAR for the Patrol Frigate pro¬ 
gram demonstrates this problem. Total program changes cf 
$187.4 million to the development estimate are presented in the 
Program Acquisition Cost section. I pon examination of the Cost 
Variance section, $45. 3 million of this total is a result of pro¬ 
jected escalation, it seems more appropriate and meaningful to 
make the total estimated impact of escalation visible rather than 
segregating the components in different sections of the SAR. 
Escalation practices as they impact the SARs are also discussed 
in a separate Panel issue presented in Section 15 of this chapter. 

Personnel within the Navy program offices and other organiza¬ 
tional elements have expressed frustration in dealing with the 
seemingly continuous changes in format and guidelines generated 
by DOD. Such changes often occur after a quarterly SAR is nearing 
completion and require at least one (if not more) substantial 
revision to the SARs. I or example, in the last week in July and 
as late as August 13, 1974, several memoranda "augmenting 
and clarifying" prior guidelines on escalation treatment in .lune 30, 
1974, SARs were forwarded to program offices. 

The Panel recognizes that refinements and guidance will, 
of necessity, change. However, the timing of such instructions 
has led to additional work (or rework) requirements on the pro¬ 
gram offices and Navy C omptroller's staff and have resulted in 
SAR submissions at dates later than desired. This problem is 
further compounded when one considers the impact on the reader 
of a report that is in a continual state of change. The continuity 
of understanding is broker., the ability to compare information 
(and the basis for its presentation) from one report to another is 
hampered, and the credibility of the data is questioned. 

The majority of the Navy contractors visited had never 
seem SAR information on programs in which they are participating. 
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The Panel recognizes that certain data in the reports is pro¬ 
prietary to the Navy. However, an informal (or formal) review 
with major contractors of their contract's technical, schedule, 
and cost status information would serve a useful purpose in 
focusing any discussions of program status by the contractors, 
IX)l), and the Navy on the same base of information, the SAR 
document. In discussions with the public, the ress, or the 
C ongress, the interested parties would be informed of what 
each is thinking and this would, the Panel believes, enhance 
credibility of the discussions. 

(4) Recommendations 

As a result of the analysis summarized above, the NMARC 
( ost Panel makes the following recommendati'ms regarding the 

Recommendation COST-37: The Navv and IX)L> should 
consider changing the SAR reporting frequency’ to semi¬ 
annual. Consideration of congressional requirements is 
necessary, and the flexibility to require interim reports 
where significant changes occur should be maintained. 

Recommendation COST-38: Critical reviews of the cur¬ 
rent draft revision of IXU) Instruction 7000.3 should be 
made by Navy and IX)D personnel to determine that it 
addresses the major problems and criticisms leveled 
against the SAR system. The majority of the revisions 
appear justified. However, the Panel recommends that 
the draft and formats be revised to present escalation 
costs for program changes along with the Provision for 
economic Change so that impact of escalation mav be reen. 
Related recommendations of escalation practices in SAR 
reporting are included in the Cost Panel issue discussed 
in Section 15. 

Recommendation CC)ST-3f>: It is doubtful (and questionable) 
that the Navy and IX)I) can obtain billions of dollars in the 
future tor major weapon programs without giving a report 
on technical, schedule, and cost status. Therefore, the 
system must work to provide the most meaningful information 
possible and to tell the complete story about each program. 
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Once the revised DOD Instruction 7000. 3 is issued, any 
further changes should be kept to an absolute minimum 
for a period of several years so that the integrity and 
comparability of the system can be developed and proven. 

Hecommendation C'QST-40: Pertinent sections of the SAR 
concerning technical, schedule, and cost status of major 
contracts should be reviewed with the applicable contractor 
to assure that interested parties may speak from one 
authoritative document among themselves and with the 
public, the press, or the Congress. This should not 
require disclosure of proprietary data (contractor or Navy). 

10. TIIK BI Y-IN PROBLEM 

A key ingredient in any successful weapon program development 
and procurement is a contract price that includes realistic costs in 
relation to the work to be accomplished. When acquisition practices 
do not foster an environment for such realism in cost or pricing, the 
result can be a program with cost growth and/or failure to produce the 
desired weapon system. Either result is undesirable in procurement 
of weapons for this country's defense. 

(1) Statement of the Issue 

Buy-ins occur when unrealistically low bids are submitted 
in order to secure a contract in a competitive procurement 
environment or to "sell" or obtain approval for program initiation 
or continuance. The major issues are: 

What are the factors that encourage buy-in? 

. Are present Navy acquisition practices effective 
in preventing buy-ins? 

(2) Study Approach 

I he Cost Panei approach to studying this issue was first 
to read all the pertinent DOD Directives and Navy Instructions 
and other appropriate material. These included: 
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. DOD Directive 4105. 62 

DPC 110 

. CNM PPM Number 16 

DOD Directive 5000.1 

SECNAVINST 5000.1 

AM ARC Cost Panel Report 

. Excerpts from Commission on Government 
Procurement Report 

. National Security Industrial Association's 
letter of September 6, 1974, presenting NSIA 
views on issues and problems undertaken by 
NMARC 

. Aerospace Industries Association of America, 
Inc. letter of September 27, 1974 presenting AIA 
views on issues and problems undertaken by NMARC 

NASA PRD 70-15. 

The Panel then discussed the issue with personnel in the 
MAT-02 functional areas. 

The Panel also discussed the issue with eight major Navy 
contractors. 

(3) Findings and Conclusions 

A number of factors contribute, either independently or 
in concert, to the buy-in problem. The first is that procure¬ 
ment opportunities are generally limited in relation to available 
defense industry capacity. This can lead to a "win-at-any-price" 
philosophy as contractors struggle to maintain technological 
capabilities and adequate woik backlogs. 
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To prevent this factor from leading to buy-ins, a number of 
elements must be present in the acquisition process. Adequate 
independent estimates developed by the Navy are necessary for 
comparison with contractor proposals to detect unrealistic bids. 
(The Navy's cost estimating capabilities are discussed in the Cost 
Panel issue addressed in Section 3 of this chapter). The require¬ 
ments for realistic and substantiated costs in proposals must be 
emphasized to contractors at the outset of the procurement process. 
When unrealistic or unsubstantiated cost proposals are detected, 
they should be challenged and penalized in the evaluation process. 

The second factor that contributes to the buy-in problem is 
the downward bias created by the desire of the military service 
and/or contractors to sell a program to OSD, O.V.B, or the 
Congress. This bias may result in a more optimistic view of 
final program cost than is warranted, or it may lead to pressure 
on contractors to submit low bids with the assurance that future 
funds will be available to cover the real costs. 

Given the limited financial resources available for com¬ 
peting programs, the pressure to sell is understandable. However, 
it must not lead to the point of encouraging contractors to submit 
estimates that are less than realistic (given the risks involved) 
or in anticipating additional funding in future budgets. Adequate 
independent estimates and visibility of such estimates in the 
decisionmaking cycles are required to counter this downward 
bias. 

This factor is also somewhat self-adjusting. Ccntractors 
are perhaps more aware of what over-optimism or the downward 
bias has caused in the last decade and are more resistant to such 
pressures. In addition, the Navy has also seen the results and is 
facing the problem of funding this "bow-wave" of costs coupled 
with the rapid inflation of costs that is occurring. 

The final factor contributing to buy-ins is acquisition prac¬ 
tices that allow or encourage an undue focus on the lowest cost 
in final selection. This can tend to institutionalize the buy-in 
strategy as necessary for contractors to maintain their com¬ 
petitive position. SECNAV Instruction 5000.1 specifies the 
following steps in selecting the winning contractor: 
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.... a series of iterations.. . with each offeror following 
initial proposal submission, to continue for a reasonable 
period of time until each proposal is deemed either tech¬ 
nically acceptable or unsuitable.... Such optimization 
frequently implies technical transfusion between competing 
proposals.... The companies involved should be encouraged 
to incorporate those facets of each proposal which would 
combine to form the technically superior proposal... 
following technical evaluation and ranking of proposals 
with respect to technical excellence... and management... 
complete pricing should.. .then be obtained from contending 
contractors and negotiations undertaken for the purpose of 
arriving at each contender's best and final offer. 

In the discussion held with Navy contractors and in reviewing 
industry memoranda and studies, the Cost Panel found almost 
uniform objections to these practices. The "ratcheting effect" 
of technical transfusion and leveling, parallel negotiations, and 
multiple "best and final" offers in the procurement cycle tend to 
focus improperly on obtaining lowest cost and to perpetuate the 
buy-in strategy as a requirement for successful contract award. 
There is strong industry resentment against these practices, and 
several contractors have stated that they will no longer be involved 
in contract discussions where a best and final offer "auction" is 
used, with the award going to the lowest bidder. 

The Cost Panel does not believe that the use of a best and 
final offer to close negotiations is in itself detrimental. It is 
the misuse of the practice that is believed to contribute to a 
buy-in environment. 

It is interesting to note that in the report of the C.S. Air 
Foree Academy's Risk Analysis Study Team (August 2, 1971), the 
technical transfusion concept was severely critcized: 

.... whatever ac tu al technical transfusion.. . tends 
to be superficial and is not sufficient to make all 
proposals... technically equal because the technical 
capabilities of the contractor are not the same. The 
results are to transfer the emphasis in source selection 
away from technical uncertainty issues on to lowest 
cost bids. We suggest that the IK)1) reinforce current 
policies to prohibit the Government from assisting in 
technical transfusion before the source selection 
decision. (Fmphasis tdded. ) 
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Some advocates of the technical transfusion, parallel 
negotiation, and best-and-final offer Techniques maintain that 
their use is essential to eliminate award protests. The experi¬ 
ence of NASA acquisitions indicates that such techniques are 
not required. NASA's sourer selection directive, PRD 70-15, 
as revised in 1972, does not require a best and final offer. In 
fact, it prescribes that the normal practice in cost-type devel¬ 
opment contracting is to finalize source 3election first and then 
to proceed to the process of technical transfusion and price 
negotiation with the selected source. The NASA procedures 
have been reviewed and upheld in various General Accounting 
Office (GAO) award protest decisions. 

The Commission on Government Procurement shared the 
concerns expressed by industry as they pertain to R&D contract¬ 
ing: 

.... discussion in R&D procurements have been used to 
achieve the comparability between competing "products" 
which one expects in formal advertising. This tends to 
bring the offer of each preparer to a common level of tech¬ 
nical excellence. Such "technical leveling" can foster a 
Government practice of "auctioning" the contract to the 
preparer who bids the lowest price. 

The Commission recognized recent Comptroller General deci¬ 
sions and NASA’s PRD 70-15 prohibiting 'transfusion" and 
parallel cost negotiations and went on to state: 

Recent changes in procurement law suggest that agencies 
now are devoting much attention to this matter and that 
these problems may not continue to be considered acute... 
In view of the recent attempts... we have concluded it 
would be inappropriate at this time to recommend detailed 
statutory revisions. 

However, the Navy and DOD have not followed the lead taken by 
others, and the potential for buy-ins continues to exist. 
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(4) Recommendations 

The NMARC Cost Panel makes the following recommenda¬ 
tions regarding the buy-in problem: 

Recommendation COST-41: Technical transfusion or level¬ 
ing of proposals and parallel negotiations leading to best 
and final offer "auctions" should be prohibited. In making 
this recommendation, the Cost Panel does not intend to 
preclude oral and written discussion vith contractors that 
are oriented toward assuring an understanding of the pro¬ 
posal by both parties, nor does the Panel desire to pre¬ 
clude adjustments to proposals (which are substantiated 
and traceable to the original estimate) based on such dis¬ 
cussions. 

Recommendation COST-42: Cost, schedule, and technical 
realism should be the primary considerations in cost esti¬ 
mating, proposal evaluation, and source selection. Offer¬ 
ors should be instructed to submit their best cost and tech¬ 
nical proposals at the outset. Unrealistic or unsubstan¬ 
tiated proposals should be downgraded or rejected in the 
evaluation cycle. 

Recommendation COST-43: The Cost Panel believes that 
a memorandum from the Secretary of Defense to the mili¬ 
tary services addressing the need for cost realism in acqui¬ 
sition practices and setting forth guidelines similar to those 
above would be appropriate to focus attention on eliminating 
the factors that may lead to buy-ins. 

1 PINAXCIAI. MANAGEMENT CAPABILITY IN THE PROGRAM 
MANAGE MENT OFFICE ------ 

The business/financial management capability of the program 
office should be in'proved. 

(1 ) Statement of the Issues 

Critical to the project management office's ability to carry 
out its responsibilities successfully is the capacity of the office 
itselt in terms of the adequacy of resources assigned in areas of 
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business and financial management (B/FM) sucli as cost esti¬ 
mating, budget development, procurem.mt planning and program¬ 
ming, report preparation and analysis, and funds/erst control 
and accounting. The adequacy of resources is in turn, governed 
in part by the following factors: 

. The technical and business management proficiency 
of the individuals assigned to the business/financial 
management positions in the project offices 

. The degree to which business/financial management 
responsibilities of the individual are adequately de¬ 
fined and clearly understood by all individuals in- 
vol ved 

. The adequacy of the number, scope, and organiza¬ 
tional location of business/financial management 
billets within the project office as they affect suc¬ 
cessful execution of these responsibilities. 

(2) Study Approach 

The Cost Panel approach to studying this issue was to read 
pertinent DOD and Navy Directives and other appropriate mate¬ 
rial. These included: 

. DOD Directive 5000.XX (Draft: Systems Acquisi¬ 
tion Management Careers) 

DOD Manual 5010. 16C 

. SECNAV Instruction 12050. 11 

. SECNAV Instruction 12050.9 

OPNAV Instruction 5311.5 

OPNAV Instruction 1211.8 

. NAVMAT Instruction 0231/TI.M (Draft: Weapon 
System Acquisition Management Career Program) 
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. NAVMAT Instruction 5000. 5B 
/ J 

. BUPERS Instruction 1040.2 

NAVSHIPS Handbook (Ch.5) 0900-0-,0-1010 

. NAVMAT Project Management Handbook 1973-74 

. Various memoranda written between 1970 and the 
present dealing with the need for improved "business 
management" in program offices and at SUPSHIPs 
organizations 

i 

. Various memoranda written between 1970 and the 
present dealing with selection and development of 
Navy Project Managers and dealing with the mili¬ 
tary and civilian Weapon System Acquisition Man¬ 
ager (WSAM) Program 

. Various training co irse descriptions 

. Various Project Office Charters 

. Cresap, McCormick and Paget (CMP) Study dealing 
with Financial Management in the Navy (Phases I 
and II) 

• A Study of Project Management for the Navy's Major 
Weapons Systems Acquisition Process. Cresap, 
McCormick and Paget Inc., December 1974. 

The Cost Panel met and discussed the issue with 

ASD (I&L) 
. ASD Comptroller 

ASAF (FM) 
NCB 
OP-21 
OP-92 
PERS-41 A 
MAT-92 
NAVSEA 00 V 
NAVSEA 02 
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NAYSEA 09B 
XAYAIR 01B 
NWC China Lake 
SI PSIIIP Bath, Ma:ne 
SCPSHIP Croton, Connecticut 
Commander AFSC 
Chief of Staff AFSC 
Comptroller AFSC 
Director of Personnel AFSC 
Rockwell International Corp. 
General Electric. Co. 
McDonnell Douglas Astronautics Co. 
Bath Iron Works 
Electric Boat Division of General Dynamics 
Lockheed Missiles and Space Co. 

proje 
ne l'anei mei 
offices: 

PM -1 
PM-2 
PMS 3 93 
PMS 395 
PMS 399 
PMS 403 
PMA 242 
PMA 244 
PMA 258 
PMA 262 
PMA 263. 

(3) Findings and Conclusions 

Since the end of World War II, the acquisition process 
has been marked by successively more sophisticated systems 
that cost more and require greater lead time for development 
and production. Historically, the emphasis of the armed ser- 
•ices has been on the performance characteristics of new 

weapons with considerably less emphasis on schedule or cost 
considerations. The Cost Panel recognizes the critical im¬ 
portance of technical performance hut suggests that consider¬ 
ably more emphasis must be placed on cost and schedule fac¬ 

tors than has historically been true. 
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♦ J*1"0 f°urse of the study 11 beca^e apparent to the 
ost Panel that although the various program charters provide 

general guidance with respect to the business/financial man¬ 
agement responsibilities of the project office, a current com- 
Prlfíe"sive' wel1 defined. approved definition of these respon¬ 
sibilities in the program office does not exist. Although the 
emphasis of the B/FM definition will (and should) vary from 
project to project and within the project as it moves through 
the various acquisition life cycle phases, the basic elements 
of such a definition should remain relatively constant. Such 

C°ft estimate analysis' Panning and programming, 
budget development, oversight of the contract administration 
iunction, management systems utilization and analysis, cost 
contro! accounting and reporting, and the development of SAR 

the mn off ,rPOrtf aS may be reqUired the Congress or 
1 ÍiíTof ?mS eS aS likely Aidâtes for inclusion on 
a ist of B/FM elements for which the project office is prima¬ 
rily responsible. K 

mnat “ if. Clear atSieving acceptable system performance 
must continue to be the overriding objective of the Project 
Manager (PM). It is equally clear, however, that sound busi¬ 
ness planning ana related finarxial functions such as contract- 
ing and cost control will assume increasing importance. To 
date the Navy has been slow in developing an adequate B/FM 
capability in many project management offices. The Logistics 
Management Institute (LMI) study completed for the NMARC 
avvf8 f flu C°nsensus is emerging with respect to the desir¬ 
ability of the Project Manager's having: "Business management 
raimng reflected in the MBA degree or comparable training 

sys ems management, and having attended "... the 20-week 
course in program management ... (at) the Defense Systems 
Management School (DSMS). " The Cresap. McCormick and 
a/r i* )!PuStUdy.°f Pr°Ject management completed 

for the NMARC. however, reflects the following facts regarding 

As quoted on page 11-11 of the December draft of the Cresap 
c ormic and Paget Inc. study of project management 

completed for the NMARC (See Volume 2). 8 

See statistical appendix of the CMP study entitled "Backgroun 
and Experience of Current Project Managers and Deputies. " 
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the 100 Project Managers and their deputies who responded to 
the CMP survey dealing with their background: 

All but five considered themselves to be well founded 
technically 

Only eight had been to the DSMS 20-w'eek course 

. Only 17 had been awarded graduate degrees in busi¬ 
ness management fields 

. Eighty-two (of 98 who reported on this question) had 
had previous weapons system acquisition experience. 

The clear implication of the above is that the Navy con¬ 
siders a technical background combined with prior weapon sys¬ 
tem acquisition experience to be an overriding consideration 
with respect to the capability of project managers and their 
deputies. Prior weapon system acquisition experience and 
attendance at various short courses can provide insight into 
project management problems and the decisions a PM must 
make. Such experience cannot, in most cases, however, pro¬ 
vide the in-depth foundation essential to adequate development 
and analysis of interrelated business and financial management 
alternatives in diverse areas ranging across cost estimation, 
procurement planning, contract definition and negotiation, cost 
report analysis, SAR development, etc. Therefore, there is a 
strong need for B/FM capability in the project offices to prop¬ 
erly support the PM and his deputy. 

The need to upgrade B/FM capabilities in project offices 
and Supervisor of Shipbuilding organizations was recognized as 
early as 1970 by the Assistant Secretary of the Navy (I&I-). 
Although each of the then SYSCOM Commanders and the Chief 
of Naval Material concurred with the intent of the Secretary's 
guidance, to date few (one-third or less) of the 24 SAR project 
offices appear to be adequately staffed in this regard. Slow 
realization of the intent of the Secretary's guidance may be traced 
in part to NAVMAT's and the SYSCOMs' hesitance, given recent 
manpower ceilings and reduction efforts, to define the B/FM role 
and to man the necessary billets; however, the factors that 
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originally generated the need (i.e., the need for better business 
planning and cost control) have, if anything, become more pro¬ 
nounced. 

Most PMs recognize their overall responsibility in the 
B/FM area. Therefore, the following discoveries were sur¬ 
prising: 

. In 15 of the 24 SAR programs, the PM did not have 
an assistant who served as the B/FM counterpart 
to the assistant for technical matters. 

. Only eight of the 49 Navy programs reviewed in the 
CMP study contained adequate numbers of people 
vvithin the project management office to carry out 
the B/FM oversight responsibilities outlined above. 

. Whether for parochial reasons, or because of the 
PMs' conviction that other areas of project respon¬ 
sibility have greater priority, many project office 
personnel, including some PMs, are hesitant to 
recognize the value of an adequately defined and 
staffed B/FM function within the project management 
office. 

It is not the Panel's intent to argue against the matrix 
approach to project management employed by the Navy but to 
argue for an expanded B/FM capability within the project office. 
In order to fulfill his overall responsibilities in the B/FM area 
the PM must possess the following capabilities: 

. Have a degree of visibility into each of the functional 
areas that the press of business seldom allows him 
to gain personally on a continuing basis 

. Be able to coordinate inputs to, and outputs from, 
the functional groups with the technical and fleet 
support elements of the project office, with other 
parts of the SYSCOMs and NAVMAT, OPNAV, Navy 
Secretariat, DOD, and Congress, among others. 

It is difficult to accomplish such coordination effectively 
and meet other PM demands without knowledgeable assistance 
in the B/FM area of competence. 
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Similarly, it is not the Panel’s intent to create the im¬ 
pression that the financial management personnel in most proj¬ 
ect offices are not doing their jobs. Traditionally, the PMO 
financial management function has been perceived as encompas¬ 
sing the buildup of budget submissions, requesting funds appor¬ 
tionments, accounting for funds, and reporting basic cost infor¬ 
mation. Each of these functions is important to successful 
business and financial management, and each has generally been 
well performed with varying degrees of sophistication. However, 
as described above, the complexities of the R/FM issues that 
presently must be routinely faced and resolved by the project 
office require a much broader definition of the function with con¬ 
current development of appropriate position descriptions and 
the allocation/reallocation of billets as necessary. 

(4) Recommendations 

The Navy matrix/functional approach to project office sup¬ 
port in the business/financial management should be continued. 
However, the B/FM capability within the project office should be 
materially strengthened by implementing the following recom¬ 
mendations: 

Recommendation COST-44: Develop and implement 
criteria and guidance designed to govern the establishment 
and continuing maintenance of the B/FM capability and re¬ 
sponsibility in project offices. The objective of such an 
effort should ultimately be the allocation of adequate re¬ 
sources to the project office on a continuing basis to ensure 
that, as a minimum, the following business/financial man 
age ment oversight responsibilities can be effectively car 
ried out: budget planning and development; utilization of 
cost/schedule planning and control systems; cost estimate 
analysis (including input reports such as proposals) and 
cost control, accounting, and reporting (including output 
reports such as SARs); funding and payment planning and 
control; and procure ment/contract planning, programming, 
execution, and administration functions. 

Recommendation COST-45: Develop position descrip¬ 
tions for an assistant program manager having major 
business/financial management responsibilities in support 
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of the Project Manager to be assigned to the major proj¬ 
ects. In carrying out these responsibilities, adequate 
support staff billets should also be provided in the proj¬ 
ect office. Depending upon the life-cycle phase of the 
program, its size, and how the project is organized, per¬ 
sonnel assigned to the project office should vary. How¬ 
ever, between two and five well qualified professional 
business/financial management personnel would be an 
appropriate rule-of-thumb target number for each SAR 
program. 

Recommendation CC)ST-46: Create the billets and fill 
them with an appropriate mix of qualified officers and 
civilians. The definition of those billets should be devel¬ 
oped such that a hierarchy and a ladder for career pro¬ 
gression (both civilian and military) is created as dis¬ 
cussed in Section 12 of this chapter. 

12. SELECTION AND CAREER DEVELOPMENT OF PROJECT 
MANAGEMENT OFFICE BUSINESS/FINANCIAL MANAGE¬ 
MENT PERSONNEL 

The Navy requires a more clearly defined approach to the selec¬ 
tion and career development of military officers and civilians who 
serve in project office business and financial management billets. 

(1) Statement of the Issue 

Recognizing the need for development of, and the benefits 
to be derived from, enhancing the business and financial manage¬ 
ment function (B/FM) of project management offices through 
better definition and the allocation of additional billets (as ad¬ 
dressed in the issue presented in Section 11 of this chapter) is 
not sufficient without concurrent and continuing attention to: 

. The manner in which individuals (civilian and mili¬ 
tary) are selected for and assigned to these billets 
so that effective execution of the business/financial 
management function is ensured while the career 
development of individuals involved is enhanced 
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The adequacy of civilian and military career develop¬ 
ment policies (specially designated billets, relation¬ 
ship to the Weapons System Acquisition Manager 
(WSAivI' program, etc.) and opportunities (personnel 
training, subspecialization, counselling, job assign¬ 
ment, etc. ) with respect to ensuring the future avail¬ 
ability of highly qualified individuals for positions as 
assistant project managers for business and financial 
management. 

(2) Study Approach 

The Cost Panel approach to studying this issue was to read 
pertinent DOD and Navy Directives and other appropriate material. 

These included: 

DOD Directive 5000.XX (Draft: Systems Acquisition 
Management Careers) 

. DOD Manual 5010. 16C 

SECNAV Instruction 12950. 11 

SECNAV Instruction 12950. 9 

OPNAV Instruction 5311.5 

. OPNAV Instruction 1211.8 

NAVMAT Instruction 0231/TLM (Draft: Weapon System 
Acquisition Management Career Program) 

NAVMAT Instruction 5000. 5B 

BUPERS Instruction 1040.2 

NAVSTIIPS Handbook (Ch. 5) 0900-070-1010 

NAVMAT Project Management Handbook 1973-74 

Various memoranda written between 1970 and the 
present dealing with the need for improved "business 
management" in program offices and at SUPSHIP 
organizations 
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. Various memoranda written between 1970 and the 
present dealing with selection and development of 
Navy Project Managers and dealing with the mili¬ 
tary and civilian Weapon System Acquisition Manager 
(WSAM) Program 

. Various training course descriptions 

. Various Project Office narters 

. Cresap, McCormick and Paget (CMP) Study dealing 
with Financial Management in the Navy (Phases I 
and II) 

. A Study of Project Management for the Navy’s Major 
Weapons Systems Acquisition Process, Cresap, 
McCormick and Paget Inc., December 1974.. 

The Panel discussed the issue with the following: 

ASD (I&L) 
ADS Comptroller 
ASN (FM) 
ASAF/FM 
NCB 
OP 21 
OP 92 
PERS 41A 
MAT-92 
NAVSEA 00V 
NAVSEA 02 
NAVSEA 09B 
NAVAIR 01B 
NWC China Lake 
SUPSHIPS Bath, Maine 
SUPSHIPS Groton, Connecticut 
Commander AFSC 
Chief of Staff AFSC 
The Comptroller AFSC 
Director of Personnel AFSC 
Rockwell International Corp. 
General Electric Co. 
McDonnell Douglas Astronautics Co. 
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. Bath Iron Works 

. Electric Boat Division of General Dynamics 

. Lockheed Missiles and Space Co. 

The Cost Panel examined the following programs through 
contractor and/or Navy Project Office personnel: 

PM-1 
PM-2 
PMS 393 
PMS 396 
PMS 399 

. PMS 403 
PMA 242 
PMA 244 
PMA 258 
PMA 262 
PMA 263. 

(3) Findings and Conclusions 

As developed earlier in the discussion relating to the need 
for improved business and financial management (B/FM' capa¬ 
bility in the project management office (Section 11 of this chapter), 
the armed forces have historically devoted most of the emphasis 
in systems acquisition to achievement of performance parameters. 
As a result, until comparatively recently, cost parameters re¬ 
ceived considerably less attention, almost to the point of being 
ignored except for funds management. 

Given the need to develop an expanded B/FM capability in 
the project office and the availability of an adequate number of 
appropriately defined billets (as discussed in Section 11), the 
questions then become the following: 

. What are the Navy’s options for expanding project 
management office B/FM capability in the short run? 

. What should be done to motivate qualified personnel 
to enter and pursue careers in B/FM? 
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. What should be done to ensure an adequate future 
supply of well qualified personnel to serve as assis¬ 
tant project managers for business and financial 
management ? 

The Supply Corps seems to offer the greatest reservoir of 
officers trained in B/FM-related skills. Of 1, 949 officers in 
the Supply Corps between the rank of Lieutenant Commander and 
Captain (inclusive), 729 or 37.4 percent possess master's 
degrees in fields aligned to systems acquisition. * Yet, less than 
half of the 24 SAR programs have Supply Corps officers assied 
to the project management office in Washington. Important but 
tangential issues related to billet definition and ceiling point re- 
ief are often raised when installation of an improved B/FM capa¬ 

bility in the project office by introduction of Supply Corps officers 
is discussed. It is the Panel's firm belief, however, that what¬ 
ever the source of the billets (SYSCOM, Supply Corps, or other) 
improving project office business and financial management capa- 

°f SUCh ur£enc-v as to require immediate resolution of 
the billet related issues. 

This is not to say that a sudden influx of Supply Corps offi¬ 
cers to project offices is in order without a careful screening, 
selection, and training process, because most of the 729 officers 
referred to above are not well versed in the complexities of the 
weapon system acquisition. Failing identification and assignment 
of qualified Supply Corps officers, the short-run solution seems 
to require additional outside help either in the form of new hires 
or selected line officers if they are available and properly 
trained. r -7 

The Navy recognized the need to foster the training and 
.S,C e¿tlon of hlßhly qualified project managers when it initiated 
the Weapon System Acquisition Manager (WSAM) subspecialty 
program in 1970. The WSA M program was designed to identify 
potential project managers; therefore, it has primarily empha¬ 
sized technical competence in awarding the subspecialty 

Extracted from data developed by NAVSUP at the request of 
the Cost Panel. 
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designation. The most highly qualified project managers should 
have fairly detailed insight into the B/FM function; it would there¬ 
fore seem appropriate to include some B/FM-related criteria 
in the VVSAM selection process. If the WSAM program is to be 
employed as a primary tool in the selection of personnel to fill 
B/F M positions — and the Cost Panel feels it eventually should 
be — then addition of B/FM criteria to the WSAM selection 
process becomes mandatory. If the WSAM is not to be the vehi¬ 
cle for selection of B/FM personnel, a new subspecialty desig¬ 
nator should be introduced. 

BUPERS Instruction 1040. 2 dealing with the mechanics of 
application for WSAM subspecialty consideration by naval offi¬ 
cers does not adequately treat the need for highly qualified 
B/FM personnel in systems acquisition. While it may not be 
practical to develop the personalized screening and selection 
process that some industrial firms employ in the recruiting and 
selection of B/FM personnel, it would seem advisable to improve 
the quality of information on B/FM sent to the fleet so that inter¬ 
ested and qualified officers will applj. A business and financially 
oriented WSAM selection board might also be convened, and quali¬ 
fied business and financial managers might be included on all 
future WSAM boards. 

In concert with proven screening and selection processes, 
improved career patterns and ladders for officers choosing B/FM 
in weapon system programs most be developed. Whatever the 
mechanics of such development, it is axiomatic that few qualified 
officers (line or staff) will be attracted unless an equivalent ooten- 
tial for advancement compared to other opportunities exists. 

Historically, the unrestricted line has placed a premium 
on operational experience, the restricted line has placed its 
emphasis on technical experience, and the Supply Corps has not 
viewed tours in systems acquisition as particularly beneficial; 
therefore, positive action to make B/FM in systems acquisition 
attractive will be required. As one senior Supply Corps officer 
stated, in order for the proposed B/FM concept to work, at least 
so far as the Supply Corps offic' rs are to be involved, the Navy 
will have to insist on assignment of the Corps' better talent and 
ensure that the individuals assigned are promoted with or ahead 
of their contemporaries. 
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To achieve an appropriate career path in the R/FM area, 
the officers involved must not only be assured of promotional 
opportunities to flag rank, but must be offered a hierarchy of 
systems acquisition-related billets, which will allow experience 
to be gained at the various stages of the officer's career as well. 
Opportunities for postgraduate education in B/FM-related fields 
must be opened up and qualified officers of all designators en¬ 
couraged to apply. For many of the reasons discussed above, 
establishing appropriate career development opportunities may 
require initiation of a new subspecialty. 

In a somewhat different manner, the existing civil service 
system has failed to develop a cadre of individuals who are pre¬ 
pared to complement the naval service in overseeing the full 
range of R/FM functions in the F MO. The civil service position 
series, as it is currently structured, generally precludes the 
capable entry level ir¡dividual from gaining sufficient insight into 
the functions of other series, thereby preparing him to manage 
activities adequately in several related series (e.g. , an indi¬ 
vidual may be qualified in budget development or contract admin¬ 
istration, but is seldom sufficiently proficient in budget develop¬ 
ment, contract administration, and other related functions to be 
charged with oversight responsibilities). A way must be found 
to hurdle the artificial barriers imposed by the current system 
and develop a civil service caí eer path leading from entry level 
to supergrade that is marked by opportunities for a variety of 
assignments, including postgraduate education in a broad range 
of business-related fields. 

In order for individuals (both civilian and military) who 
have chosen careers in business and financial management t * 
take full advantage of the opportunities available, well defined 
career ladders must be accompanied by adequate preparation to 
assume each step on the ladder. Courses such as the 2-week 
course in corporate finance offered by the DSMS at Fort Relvoir, 
the 6-week course addressing cost control offered by the Post¬ 
graduate School (PGS) at Monterey, or even the 20-week course 
in systems acquisition management offered at DSMS cannot be 
expected to provide more than an overview of, and general in¬ 
sight into, some of the problems to be addressed in a typical 
program office. 
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The Cost Panel believes th;it a well rounded training pro¬ 
gram should combine an understanding of the theory of business 
and financial management with on-the-job experience and the 
opportunity to observe industry without having to assume an ad¬ 
versarial role or to operate in support of the Navy or DOD posi¬ 
tion. The Panel also believes that the well qualified B/FM 
should have had the following training: 

. At least 3 years' experience in a subordinate posi¬ 
tion in the B/FM function in a project office 

A postgraduate degree in either business administra¬ 
tion or one of the business-related disciplines and a 
1-year (or longer) training-with-industry tour con¬ 
ducted along the lines of the Air Force program. 

The Panel recognizes that in order to realize the benefits 
of a training path such as the one outlined above, a significant 
commitment to the individual in both time and money must be 
made early in his career. It is also recognized that, for many 
officers, a greater degree of specialization must be accepted. 
It is the Panel's conviction, however, that both the specializa¬ 
tion necessary and any temporary inconvenience or expense 
caused by sending individuals to school or to a 1-year exchange 
program with industry will be far outweighed by the ultimate 
benefits that will be derived by the service. 

NAVMAT and DOD Instructions currently in draft form 
speak to improving WSAM selection a;id career development 
(both civilian and military) by establishing a "steering commit¬ 
tee" within NAVMAT to provide general direction to the effort. 
Because the development of capable B/FM personnel will require 
difficult and unpopular decisions and, as such, committees tend 
to operate by consensus (particularly over the long run if they 
remain operative), the committee approach is felt to be inappro¬ 
priate. Rather, a permanent oversight group organizationally 
located where it can monitor and direct progress on billet defi¬ 
nition, personnel selection, career guidance, and career devel¬ 
opment seems to hold greater promise for long-term success. 
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(4) Recommendations 

The selection and career development of civilian and mili¬ 
tary businesr and financial management (B/FM) should be im¬ 
proved by: 

Recommendation COST-47: Develop appropriate B/FM 
billets in the major program management offices as dis¬ 
cussed earlier in conjunction with issues presented in 
Section 11. The first step in this effort should be the in¬ 
ternal resolution as to the source of these billets in rela¬ 
tion to personnel ceilings. 

Recommendation COST-48: Investigate the feasibility of 
either dividing the WSAM subspecialty designator system 
into subordinate parts (business/financial management, 
technical direction, and fleet integration and support), or 
establishing a new subspecialty for business/financial 
managers in systems acquisition; and implement the re¬ 
sults of the investigation. 

Recommendation COST-49: Revise BUPERS Instruction 
1040.2 to encourage financially oriented officers to seek 
careers associated with the WSAM subspecialty. 

Recommendation COST-50: Investigate the feasibility of 
establishing a new career civil service series (entry level 
GS-9 or 11) designed to develop individuals for key project 
office positions who are versed in all aspects of B/FM as 
related to systems acquisition and establish such a scries 
if feasible. 

Recommendation COST-51: Develop and implement guid- 
a.ice and procedures designed to result in comprehensive 
and tailored training programs for civilians and military 
officers who choose a career in B/FM. 

Recommendation COST-52: Establish a permanent over¬ 
sight group under the ASN/FM to develop, implement, and 
monitor progress on civilian and military career progres¬ 
sion opportunities and patterns, assignments, training pro¬ 
visions, etc. of individuals involved in the acquisition of 
weapon systems and other finance-related careers in the 
Navy. 
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Kerommemlation ( OST-53: Kstablish procedures to 
ensure that only the better qualified individuals are selec¬ 
ted for B/FM assignments and, if officers, their careers 
are enhanced by such assignment (assuming, of course, 
adequate performance). 

11. FOREICA MILITARY SAFES 

The sale of F. S. Navy weapon systems internationally has in¬ 
creased substantially in recent years, and the potential for continued 
h’gh sales remains good. The Navy must be able to manage effectively 
piograms for international customers dealing with the U. S. Govern¬ 
ment in the purchase of Navy weapon systems. 

( 1 ) Statement of the Issue 

Foreign military sales (FMS) of U. S. defense systems can 
be accomplished on a commercial or direct sale basis between a 
U.S. contractor and a foreign customer, in which case, the U. S. 
contractor has the responsibility for management of the program. 
On foreign military sales that require a government-to-government 
procurement, it is necessary that the responsible militarv service 
be able to manage effectively the programs for international cus¬ 
tomers. 

Foreign military sales have been managed effectively by the 
Navy for many years and do not represent a new problem area. 
Programs such as the F-4, A-4, and SPARROW are examples of 
successful FMS programs carried out by the Navy. However, 
the recent increase of FMS sales and the future potential coupled 
with the reduction in Navy personnel gives rise to the question 
whether current FMS programs will be managed effectively. 

This issue concerns the adequacy of the financial manage¬ 
ment organization and personnel necessary to FMS activities 
of U.S. Navy defense systems procured through the U.S. 
Government. 
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(2) Study Approach 

The Cost Panel met and discussed the issue with person¬ 
nel in OSD-ISA, OP-63, PM-21, and NAVAIR and reviewed the 
F-4, S-3A, PF, HARPOON, and SPARROW programs. The 
Panel also discussed the issues with various industry people. 

(31 Findings and Conclusions 

Organizationally, the DOD/Navy interface is considered 
satisfactory. A single noint of contact between DOD and the 
Navy for foreign military sales is essential, and the role of 
OP-63 in this area appears to be adequate. 

Timeliness and accuracy of cost estimates for Letter of 
Offer (LOO) proposals for international customers generally are 
in need of improvement. Timeliness of response is important 
to the U. S. Government in relation to the competition with sys¬ 
tems offered by other countries. Reasonableness of cost esti¬ 
mates provided in LOO by the U. S. Government in relation to 
the actual cost of systems procured by international customers 
is important in maintaining a credible image in the international 
market place. The Cost Panel noted that: 

. Recent experience indicates that estimates used in 
LOO are generally lower than ultimately contracted, 
causing U.S. credibility to suffer in the international 
market. Recent inflationary factors are the princi¬ 
pal catse for these low estimates and are not neces¬ 
sarily unique to the Navy. 

. Response time to requests for LOO exceed that 
desired by the foreign customer in some cases. 

Navy SYSCOM/Project Management Offices have the re¬ 
sponsibility to manage the acquisition of the Navy weapon sys¬ 
tems for foreign customers procured through the U.S. Govern¬ 
ment. In NAVAIR, which accounts for nearly two-thirds 
($2. 4 billion) of Navy FMS funding, this responsibility is car¬ 
ried out on major systems through a combination of the appro¬ 
priate project management office and NAVAIR-01 A4, which 
provides the continuity and coordinating functions concerning 
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FMS. For smaller F MS cases, NAVAIR-01A4 performs the 
acquisition and coordination functions. The increase in FMS 
sales, coupled with the general reduction in Navy personnel, 
places a substantially increased burden on these organizations. 
There is need to adjust personnel ceiling restrictions in order 
to manage certain FMS programs adequately, and actions recog¬ 
nizing this need are underway. 

Letters of Offer negotiated between the U. S. Government 
ami foreign governments normally contain an administrative 
charge that includes the U. S. Government’s cost to manage and 
administer the weapon system acquisition on behalf of the for¬ 
eign customer. Therefore, U. S. Navy costs to manage foreign 
programs are, to a degree, reimbursable, and to that extent an 
increase in personnel above present ceiling restrictions appears 
appropriate when required to manage FMS programs adequately. 

The Security Assistance Programs (SAP) or foreign mili¬ 
tary sales organization within NAVMAT is now PM-21 (formerly 
M4T-045). The charter for this organization and the responsi¬ 
bilities of the SYSCO Ms appear to represent a "layering. " 
PM-21 does represent a single point of contact with OP-63 and 
provides a monitoring function to CNM and to that extent may be 
desirable. However, in view of the number of individual FMS 
cases active within the Navy, it does not appear to be appropriate 
or desirable to have FMS actions flow through this organization 
on their way to or from OP-63 and the SYSCOM action organiza¬ 
tion. 

Financial aspects of systems sold to foreign customers 
vary considerably, but generally financial management of indi¬ 
vidual cases defined in the LOO is required and periodic reports 
must be provided to the customer. In some cases, resident cus¬ 
tomer personnel in the financial management area are assigned 
to the United States in Washington, D. C., and/or the contractor's 
plant. It is important in these instances that the Navy have com¬ 
petent financial management personnel assigned to the program. 

In addition to the financial aspects of FMS cases, other re¬ 
quirements of various customers differ from each other consider¬ 
ably. As an example, the number of foreign representatives who 
reside in the United States for a specific program can vary between 
zero and upwards of 50 located in Washington, D.C., and the 
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contractor's plant. These foreign representatives, in addition 
to financial management personnel, can include program man¬ 
agers, technical personnel, logistics support personnel, and 
operational personnel. 

(4) Recommendations 

As a result of the findings and conclusions summarized 
above, the NMARC Cost Panel makes the following recommenda¬ 
tions regarding foreign military sales: 

Recommendation COST-54: It is recommended that the 
program office organization be strengthened in those cases 
where it is essential that Navy systems for foreign custom¬ 
ers be procured through the U. S. Government. This should 
include the addition of a strong program management type 
of person, as well as a financial manager and appropriate 
personnel in other functions, to serve as an active focal 
point in the program office to assist in the marketing and 
management aspects of these specific foreign military 
sales. 

Recommendation COST-55: Recognizing the reimbursable 
nature of management/administrative costs of F MS pro¬ 
grams, an increase in personnel above present ceilings 
should be permitted when required to manage these 
government-to-government programs adequately. How¬ 
ever, industry capability to perform and manage these 
efforts should be utilized wherever feasible. 

Recommendation COST-56: The Navy should review organi¬ 
zational elements between the marketing organization 
(OP-63) and the acquisition organization (SYSCOM/project 
office) to reduce or eliminate the layering of intermediate 
functions. 

VII-88 



Cost 

1 4. I AVERTNC. — FINANCIAI. MANAGEMENT FUNCTION 

In recent years, layers have built up in the financial manage¬ 
ment function ius> as they have in about every other functional area 
within the Department of Defense. It is questionable if these adrli- 
tional layers have assisted the weapon acquisition process, and t on 
sidération should now be given to eliminating one or more layers in 

the financial management function. 

( 1 ) Statement of the Issue 

The major issue is whether the Navy can reduce the num¬ 
ber of organizational layers in the financial management chain 

of command by the following actions: 

Consolidating OP-92 with the Navy Comptroller's 

Budget Office (NCR) 

Merging MAT-01 of the CNM organization into the 

consolidated NCB group. 

(2) Study Approach 

The NMARC Cost Panel's approach to studying this issue 
was first to read and review all major studies on this issue. 

These included: 

Recent SECNAV, CNO papers on the NCB/OP-92 
Consolidation issue 

Bouse Appropriations Committee Reports, 1973 

and 1974 

Cresap, McCormick and Paget Study dealing with 
financial management in the Navy (Phases 1 and II) 

SECNAV Financial Management Study 

Previous NAYCOMPT Study 

Previous CNO Studies. 
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I he Panel also discussed this issue with present and 
former incumbents who held responsibility in the following 
positions: 

ASN (FAI) 
NCD 
NC'B 
OP-OfO 
OP-92 
C'NM 
MAT-01 
MAT-02 

. Systems Commanders 
• \ arious Program Managers 

Fiscal Director, Marine Corps. 

(3) Findings and Conclusions 

The following chart is a simplified historic portrayal of 
the Navy chain of command for financial management. It should 
be noted that the Navy has added two layers of management review 
during the past decade. 

1^63 1971 

President President 

SECDEF SECDEF 

SECNAV SECNAV 

1:^1 1959 

President President 

SECDEF 

SEC N AV SEC'N AV 

Bureaus Bureaus 

CN’M CNO 

Bureaus CNM 

SYSCO Ms 

The House Appropriations C ommittee has never been happv 
with the OP-92/NC B split and has repeatedly urged the Navy to do 
something about it. The following is a quote from last year's 
committee report: 
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The committee concluded that there is an unnecessary 
split of the financial management/comptrollership func¬ 
tion within the Navy. The Navy currently, and for the 
past 3 years has operated separate budget offices within 
the Office of the Assistant Secretary of the Navy for 
Financial Management and the Office of the Chief of Naval 
Operations. Despite previous criticism on this subject, 
the Navy has done little but repeatedly study the problem 
using in-house study teams and paid consultants. About 
all that has resulted from the studies to date is the use of 
a new term v/ithin the Navy called 'integrated Fiscal 
Management Improvement System' (IFMIS). The Com¬ 
mittee fails to see how the financial management system 
can be integrated when the proposal encompt sses the 
retention of split responsibilities at the top. 

The time for action has arrived. Thus, the committee 
requests that as a first step in its integrated fiscal 
management improvement system the Navy consolidate its 
budget offices. 

The CNO/CMC/SECNAV organizations have basically 
agreed to the consolidation of OP-92 and NCB under one Navy 
budget officer. The remaining question is the reporting line 
of responsibility and authority for the budget officer and the 
consolidated budget office. The Secretary of the Navy has 
requested a plan for combining the budget offices on 1 February 
1975. 

The other layer of financial management review that should 
be addressed is the MAT-01 organization, which is the financial 
agent fcr the Chief of Naval Material (CNM). The MAT-01 
organization serves the CNM and the Navy Material Command 
in all areas of planning and programming, budget formulation, 
and budget execution. During the past year, this organization 
has experienced a 50 percent reduction in personnel. The group 
is presently organized as follows: 

ONM Appropriation 3 professionals : 
1 vacant military position 
1 clerical 
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OPN Appropriation 5 professionals 
2 clerical 

Procurement 
Appropriations 7 professionals 

2 clerical 

Program Policy and 
Special Projects 4 professionals11' 

1 vacant military position 
2 clerical 

Financial Management 
Systems 3 professionals :: 

2 clerical 

Deputy Chief of Naval Material (Programs and Financial 
Management) (RADM); Associate Director, (GS-17): 
Deputy (Captain), plus clerical support 

The capability of MAT-01 appears to have been reduced 
through personnel reductions to the point that its function could 
and should be accomplished by the consolidated OP-92/NCB 
group. The Chief of Naval Material might wish to retain a few 
financial experts as part of his personal staff, but this would 
probably be not more than five or six individuals. 

(4) R ecommendations 

The NMARC Cost Panel offers the following recommenda¬ 
tions regarding financial management layering: 

Recommendation COST-57: The Secretary of the Navy 
should determine how best to consolidate OP-92 and 
NCB, after fully considering the views of the CNO and 
CMC. The Panel recommends that the primary responsi¬ 
bility be assigned to the Assistant Secretary of the Navy 
(Financial Management) with the necessary reporting 

Military and civilian 
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alignment to serve properly the Chief of Naval Operations 
and the Commandant of the Marine Corps. It Is very 
important that the consolidation of the budget functions 
be accomplished in a manner that does not result in any 
dilution of the ability of the Comptroller of the Navy to 
exercise his statutory responsibilities relative to the 
budget process. 

Recommendation COST-58: In order to assist with the 
current personnel cutbacks and to reduce layering, con¬ 
sideration should be given to merging MAT-01 into the 
new consolidated NCB budget office (see Recommendation 
COST-57). This recommendation is put forth with the 
full recognition that most Chiefs of Naval Material would 
want a MAT-01 organization to run the budget program 
for them and to allocate funds between the various systems 
commands and project offices. Most CNMs would feel 
that they have lost a significant part of their command and 
organization if they gave up the MAT-01 organization 
with its control over the budget dollars. However, it is 
questionable if many major weapon systems were ever 
significantly aided by this additional layer in the financial 
management chain. The NMARC Cost Panel believes that 
the CNM should exert his command influence and allo¬ 
cation decisions (between systems commands/program 
offices) on budgetary matters through the new consolidated 
NCB organization. It is suggested that consideration be 
given this recommendation about 6 to 12 months after the 
OP-92/NCB consolidation has been effected. 

15. ECONOMIC ESCALATION 

The proper budgeting, funding, and reporting of major weapon 
systems programs requires the prediction and inclusion in the esti¬ 
mating, budgeting, and reporting process of the best projections 
available for the costs of economic escalation. 

(1) Statement of the Issue 

Except during extended periods of economic stability, 
economic projections are difficult to make, and some uncer¬ 
tainty as to their ultimate accuracy will exist. When, for 
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various political or budgetary reasons, the most accurate 
economic projections available are subjected to downward 
bias and these lower projections are included in the budgeting 
and funding process, the problem of program underfunding is 
greatly magnified. Failure to provide adequate protection to 
contractors against unforeseen financial risks caused by 
economic escalation can likewise adversely impact weapon 
programs. The major issues are the following: 

Does the Navy have the capability to predict and 
estimate inflationary trends adequately? 

Are inflationary trends included and identified in 
the estimating and budgeting process? 

Does a consistent and realistic policy dealing 
with economic inflation exist? 

Do the escalation clauses in contracts provide 
reasonable protection to contractors? 

(2) Study Approach 

The Cost Panel approached the study of this issue by reading 
pertinent prior studies and reports. These included: 

SC N Pricing and Cost Control Study Summary 
Report, April 1969 

NAVSHIPS Cost Estimating Capabilities, June 1969 

Shipbuilding and Conversion Improvement 
Program (SCIP) 

Influences on Naval Ship Cost Estimating for Budget 
Purposes, DOD Cost Research Symposium, March 1970 

Report of the Pricing Subcommittee on a Review 
of C ost Estimating Techniques within DOD, 
Sept. 1970 

NAVELEX Estimating Guide 
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GAO Report on Theory and Practice of Cost 
Estimating for Major Acquisitions, July 1972 

Booz, Allen Report on Government and Industry 
Cost Estimating and Cost Control, April 10, 1969 

. NAVSEA Inflation Escalation Indices 

. Compilation of Recent Shipbuilding Cost Informa¬ 
tion: Vol. II, June 1974 

. Hearings Before the Subcommittee of the Committee 
on Appropriations, House of Representatives, 
1969-1974 

. Pricing and Contracting for Inflation, Harold E. 
Sharp, ACO Air Force Office, McDonnell Douglas, 
NCMA South Bay Chapter, Spring 1971 

. MAT -02 Studies on this Issue 

Bureau of Labor Statistics, Material and Labor 
Indices 

. Conference Board Economic Studies and Projections, 
Rinfret Boston Associates, Inc. 

The Panel also discussed the issues with personnel in the 
following functional areas: 

SYSCOM estimating groups 
OP-096 D 
CAI G 
NAVCOMPT 
MAT-02. 

The Panel reviewed the contract escalation clauses for the 
following ship construction programs: 

CVAN-68 and -69 
DLGN-36 and -37 
SSN-688 Class 
TRIDENT SSBN 
DLGN-38 Class. 
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(3) Findings and Conclusions 

The effect of economic escalation has been generally 
understated in the Navy's weapon systems program budgets, 
with the result that major cost growth has been reported (for 
example, the September 30, 1974, SARs). Part of this cost 
growth is the result of the present uncertain and highly inflation¬ 
ary state of the economy. This could not have been foreseen 
when prior-year programs were budgeted, but indications of 
an accelerating inflation were evident at the time of the formu¬ 
lation of the POM-76. The remainder of this economic cost 
growth is primarily the result of: 

. The use of OSD/OMB-projected escalation indices 
that have been lower than published economic indi¬ 
cations 

OSD's approving and requiring the use of indices 
lower than those projected by SYSCOMs 

Lack of consistent and realistic overall internal 
Navy policy guidance for the prediction and estima¬ 
tion of economic escalation 

Lack of capability within some of the SYSCOMs 
(NAVELEX and old NAYORD) to address and 
predict economic escalation adequately. 

OMB Directive CTR A-ll does not permit budgeting for 
anticipated inflation in annual accounts; therefore, these accounts 
are being underfunded. 

Lntil recently, the factors used and the dollar amounts 
included for economic escalation were not always separately 
and clearly identified in the estimating and program budgeting 
process, making difficult the tracking and explanation of this 
cost growth to the Congress and the public. 

Policy guidelines do not exist that would provide for 
consistency and uniformity of treatment for the reporting of 
escalation in the budgeting and SAR cycles. Projections for 
escalation in the SARs for out-years do not necessarily use 
the same indices as those used for program budgeting during 
the same periods. 
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The escalation clauses in Navy ship construction contracts 
fail to provide the protection needed by contractors under the 
present rate of inflation. The primary reason for this lack of 
protection is the failure to provide for escalation protection 
beyond target cost and target schedule in the manner that in¬ 
centive contracting contemplates on base dollar costs and 
schedule. 

The economic price adjustment provisions in the Armed 
Services Procurement Regulations (ASPR) are too restrictive 
to provide adequate protection for economic escalation. 
ASPR 3-404. 3 restricts its use to fixed-price contracts at the 
option of the contracting officer. The clauses in ASPR 7-106 
limit escalation adjustments to 110 percent of the original con¬ 
tract price. 

The use of option provisions in new procurement and the 
exercise of option provisions in existing contracts under the 
present economic escalation conditions will result in undue 
financial risks as contemplated in ASPR 1-1503. 

(4) Recommendations 

As the result of the analysis summarized above, the N AI ARC 
Cost Panel makes the following recommendations regarding 
economic escalation: 

Recommendation COST-5Í): The Navy should obtain agree¬ 
ment with DOD and OAIB for the elimination of the use 
of other than the most realistic projections of economic 
escalation in estimating and budgeting for major weapon 
systems. 

Recommendation COST-60: The Navy should improve its 
in-house capability to forecast the effect of economic 
escalation. At the present time, NAVSEA (SHIPS) has 
the most proven capability. Except in NAVSEA and 
NAVAIR, this ability does not exist to any marked degree. 
Overall policy guidance must be developed, and the capa¬ 
bility of each SYSCOA1 and PM-1 must, be strengthened. 
Overall IX)D direction should be provided by ASU (Comp¬ 
troller) and OAIB's approval should be obtained. 
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Recommendation COST-61: The Navy should adopt one 
of the following approaches to identifying and funding 
economic escalation: 

. Include in the budgeting and programming process 
the best estimate of inflation that can be predicted. 
Set forth these amounts separately in the funding 
requests to Congress and clearly show the basis 
for the predictions. Gain congressional recogni¬ 
tion that these projections may be subject to change 
either up or down depending on economic trends 
over which the Navy has no control. 

. Include in the budgeting and programming process 
the best estimates of inflation that can be predicted 
to provide Congress with some guidance as to pos¬ 
sible total end cost of each major weapon system. 
Obtain congressional concurrence to agree to fund 
only the base year dollar end costs plus one out-year's 
projection of inflation. In each succeeding year's 
budget include one more year of inflation projec’ons 
until no more out-year projections are required. 

Recommendation COST-62: The Navy should improve 
its major weapon system scheduling. The projection 
of realistic schedules, taking into accoq^f the best 
available information on lead times for material acqui¬ 
sition and taking into account the time required to 
accomplish the scope of work, is necessary if the pro¬ 
visions for economic escalation are to bear a reasonable 
relationship to actual experience. 

Recommendation COST-63: The Navy should obtain per¬ 
mission to include economic escalation in annual ac¬ 
counts and keep visible the amounts included. 

Recommendation COST-64: The Navy should continue 
to improve the present policy of using base-year dollar 
estimates with economic escalation shown as a separate 
identified cost. 

Recommendation COST-65: The Navy should provide 
policy guidance to insure that the amounts included for 
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economic escalation in the programming, budgeting, and 
SAR cycles for the out-years are reported consistently 
and uniformly. 

Recommendation COST-66: The Navy should complete 
MAT-02's effort to develop escalation clauses for ship¬ 
building contracts that will provide protection to contractors 
for economic escalation. Recognition must be given to 
the fact that these clauses must have the basic flexibility to 
be modified as required to suit the particular circumstances 
of various types of procurements. These clauses should 
provide for divorcing the effect of escalation from the 
basic risk-sharing arrangements of fixed-price-incentive- 
fee ( F PI F) contracts by providing protection to ceiling. 
They should also consider extending the application to cost- 
type contracts. In addition, it would appear necessary 
for the Navy to encourage the flowdown of escalation pro¬ 
visions to subcontractors when the prime contractor has 
such protection. 

Recommendation COST-67: In conjunction with the other 
services, the Navy should recommend to DOD a revision 
to ASPR 3-404.3 and ASPR 7-106 to broaden the ASPR 
coverage for economic price adjustments. 

Recommendation COST-68: The Navy should not include 
option provisions in new long-term procurements under 
the current economic environment without making ade¬ 
quate provision to protect the contractor against the 
effects of economic escalation. 

Recommendation COST-69: DOD and the Navy should con¬ 
tinue their efforts to develop and apply equitable adjust¬ 
ments to existing contracts to minimize the effect of 
economic escalation. 

16. INTEREST 

Interest is a true economic cost that must be recognized in 
prices if 1'. S. Defense contractors are to remain viable suppliers of 
goods and services for defense and for the nation. 
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(1) Statement of the Issue 

In recent years, interest (or the time cost of money) — 
both interest on borrowings and imputed interest on equity 
capital—has become a significant cost in the performance of 
Defense contracts. The major issues with respecr to interest 
as a cost are: 

. Is contractor investment important in Defense work? 

. Is interest on investment a cost? 

. Is imputed interest a good measure of the time 
cost of money9 

. Is the concept of imputed interest too difficult to 
manage administratively? 

. If the contractor is to receive imputed interest, 
how should it be calculated? 

(2) Study Approach 

To study the issue of interest, the NMARC Cost Panel 
first read and reviewed all major studies on this issue. These 
included: 

. DTAC Working Group Report ("Charles Report"), 
May 15, 1965 

. IAC Subcommittee Report ("Fox Report"), 
June 11, 1971 

. Joel Dean Associates, "Reconnaissance of 
Military Pricing," November 9, 1962 

. Joint Industry Conference Meeting (October 1958) 

. LMI "Study of Profit or Fee Policy" 

. Trueger, Paul M., Accounting Guide for Defense 
Comractors (6th ed., 1971) 
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. Williston on Contracts (3rd ed., 1%!) 

Wright, Howard M., Accounting for Defense 
Contracts, 1961. 

The Panel reviewed the following statutes and regulations: 
(1) Tniform Commercial Code, (2) ASPH Section 15, 1949 
Edition, (3) AS PR Section 15, 1959 Edition, (4) ASPR Section 3 
and ASPR Section 7, (5) DPC 5, (6) DPC 79, (7) DPC 96, 
(8) DPC 107, (9) Treasuty Decision 5,000 and (10) "Green Book. 

The Panel reviewed the recent board and court decisions 
concerning interest. These included: 

. Aerojet-General Corporation, ASBCA No. 17171 

. Joseph Bell, et al. v. United States, 186 Ct. CT. 
189, 494 I'2d 975 (1963) 

. Drexel Dynamics Corporation, ASBCA Nos. 9502, 
9617, 9193 and 10608 

. Dworshak Dam Constructors, Eng. BCA 3240, 
73- 2 BCA 

. Dynamics Corp. of America v. United States, 
182 Ct. CT. 62 (1968) 

. Dynaport Electronics, Inc., ASBCA No. 17895, 
74- 1 BCA 

. Fairchild Industries, ASBCA No. 15272, 74-1 BCA 

. Foster Construction C. A. v. United States, 20 
CCFpara. 83,036 (Ct. Cl., Trial Judge Schwartz, 
10 May 1974) 

General Dynamics Corporation, ASBCA No. 13825, 
73-2 BCA 

. Gibbs Shipyard, Inc., ASBCA No. 9998, 67-2 BC'A 

. J. D. Iledin Construction Co. v. United States, 197 
Ct. Cl. 782 (1972) 
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Kaman Aircraft Corporation, A SBC A No. 10141, 66-1 

Keco Industries, Inc., ASBCA Nos. 15061 and 
15131, 71-1 BCA 

Keco Industries, Inc., ASBCA No. 12729, 71-1-BCA 

Lake State Manufacturing Corporation, ASBCA 
No. 17286, 73-2 BCA 

Lieb Brothers, Inc., ASBCA Nos. 10007 and 10008, 
74-1 BCA 

Newport News Shpbldg. & D. D. Co. V. United 
States, 179 Ct. Cl. 97 (1967) 

Newport News Shpbldg. & D. D. Co., ASBCA 71 -1 
BCA 

Oxford Corporation, ASBCA Nos. 12298 and 12299, 
69-2 BCA 

Phillips Construction Co., Inc. v. United States, 
179 Ct. Cl. 54 (1967) 

Rainier Company, Inc., ASBCA No. 3565, 57-1 
BCA para. 1231, 59-2 BCA 

Rainier v. United States, 137 Ct. Cl. 210 (1957) 

Roscoe-Ajax Construction Company, Inc., ASBCA 
No. 12110, 71-1 BCA 

Sanders Associates, Inc., ASBCA No. 8481» 65-2 BCA 

Singer-General Precision, Inc. —Librascope Group, 
ASBCA No. 13241, 73-2 BCA 

Sun Electric Corporation, ASBCA No. 13031, 
70-2 BCA 

Wichita Engineering Co., ASBC’A No. 2522, 
6 CCF (1955). 
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The Cost Panel also discussed this issue with various 
lawyers, people in the Department of Defense, and members 
of industry. 

(3) Findings and Conclusions 

The economic history of interest on Defense contracts 
indicates that a distinct and major change occurred in the 
Defense contract industry investment in the early 196Q!s. 

Prior to 1959, the Department of Defense furnished nearly 
all of the capital required for Defense contract work. The 
Department of Defense provided contractors' capital through 
cost-reimbursable contracts, through large government-owned, 
contractor-operated (COCO) facilities, and through tooling and 
equipment, which was furnished or loaned to contractors under 
the Government-Ihtrnished Property clauses. During this 
earlier time. Defense contractors needed and made only a 
minimum investment in plant and working capital for contract 
performance. Capital turnover was high; therefore, contractors 
and Government procurement personnel were not concerned with 
interest in a major way. 

In the 1960's the Defense investment picture changed 
dramatically. The Department of Defense began to require 
contractors to invest more and more capital in plant and 
working capital for their Defense business. At the same time, 
the Government increased the use of fixed-price contracts, 
reduced the number of GOCO facilities, and reduced the amount 
of Government-furnished tooling and equipment. Also, reim¬ 
bursement for changed work has not been accomplished on a 
timely basis. Contractor investment and interest costs have 
increased significantly. 

A major problem has arisen for contractors and the 
Department of Defense because interest costs on contractor 
investment are now higher than in earlier years, thereby making 
proper cost determination for interest necessary (collecting 
all cost in prices), and the Depariment of Defense has not given 
adequate consideration to the increased contractor investment in 
Defense work and does not give recognition to contractors for the 
increased interest cost that such an increased investment bears. 
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This second notion is often referred to as the "disallowance 
of interest"; it was continued and extended further by the Depart¬ 
ment of Defense through application of the Armed Services Pro¬ 
curement Regulations (ASPR) provisions for fixed-price con¬ 
tracts. The concepts retlected in the ASPR provisions denying 
interest on borrowings were designed in an era when major 
procurement was done through cost-reimbursable contracts, 
when contractors' investment was much lower, and when interest 
was of much less real economic concern. With the advent of 
the requirement for substantially increased contractor invest¬ 
ment, the problem of proper cost determination for interest 
cannot be avoided any longer. 

The Cost Panel recognizes that there are necessarily 
two elements to the problem of interest and its cost to Defense 
contractors. Both require reso1ution. One, addressed in this 
section, is the need to compensate contractors for the legitimate 
costs of their investment in work-in-process. The other ele¬ 
ment involves the use of progress payments to limit contrac¬ 
tor investment in work-in-process (and hence interest costs) to 
an economically supportable, equitable, and efficient level. 
This element is addressed in Section 17 of this chapter. 

It is essential that contractors recover all their legitimate 
cost in Defense contract pricing. Interest, or the time cost of 
money, is a true economic cost. This is a fact, regardless of 
whether the interest in question represents actual payments for 
interest on borrowings or whether it represents imputed interest 
arising from the use of a contractor's own equity capital. Interest 
on borrowings as a real cost has been recognized in recent years 
by appeal boards and courts in the area of changed work under 
Defense contracts. Recently, imputed interest—just as much a 
cost as interest on borrowings—has been recognized by the 
Armed Services Board of Contract Appeals as an appropriate 
cost in a major appeal by Aerojet General Corporation (ASBCA 
No. 17171). If all investments are properly recognized and 
treated equally in Defense contract pricing, a new law need not 
be made for the recognition of interest as a cost. Interest can 
simply be imputed to investment. 

The Armed Services Procurement Regulation does not dis¬ 
allow imputed interest that is applied to investment. The Armed 
Services Procurement Regulation only makes interest on 
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"borrowings" not allowable. Therefore, imputed interest 
could be introduced as an appropriate and proper cost in all 
Defense procurement pricing, although it should be done 
through the ASPR. 

The imputing of costs in general is not a new concept 
in accounting or in regulatory pricing. Even imputing of 
interest is not a new concept. Interest, imputed or on borrowed 
funds, is well recognized as a cost in the accounting and pricing 
of public utilities. 

The Accounting Principles Board regularly imputes cost. 
For example, imputing of cost is found in Accounting Principles 
Board Opinions Number 7, "Accounting for Leases in financial 
Statements of Lessors," number 8, 'Accounting lor the C ost of 
Pension Plans," number 11, 'Accounting for Income la.xes, 
number 16, "Business C ombinations,' and number 25, Accounting 
for Stock Issued to Employees." Moreover, costs are regularly 
imputed in public utility ratemaking—for example, in establish¬ 
ment of fair value rate bases. Finally, the Department of 
Defense and the Navy regularly impute costs, other than interest 
costs, in pricing of the following: 

. Changed work 

. Salaries for proprietors and partners 

Construction contract costs based on Associated 
General Contractors' (AGO rates 

. Unfunded past service pension costs 

. State and local income taxes and tax credits. 

Appeal boards and courts have recognized imputed costs 
for the pricing of Defense contracts; this has been done in the 
appeals of Bruce Construe non, ASB( A No. 5932; Sperry- 
Lnivac, ASBCA No. 13588, 70-2 BCA 9 8555; and Western 
Electric, 68-2 BCA 9 7275. 

The imputing of interest is also a fairly common practice. 
Accountants impute interest when they use Accounting Principles 
Board Opinion No. 21, "Interest on Receivables and Payables, 
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or when accountants use Accounting Principles Board Opinion 
No. 5, "Reporting of Leases in Financial Statements of Lessee." 
The regulated industries, such as public utilities, regularly 
impute interest on funds required for construction of facilities 
for accounting or pricing (ratemaking). This imputing of interest 
is often called "interest during construction" or "an allowance 
for funds used during construction. " The Department of Defense 
and the Navy impute interest in their application of the Armed 
Services Procurement Regulation, Appendix E-528, (when a 
progress payment clause is added to a contract) and the payment 
of interest on claims through ASPR provision 7-104.39. 

Imputing interest would not be administratively difficult 
to manage. Boards of contract appeals, courts, accountants, 
economists, and many persons in Government have been imputing 
interest for years. The concept is simple. When the Department 
of Defense uses a contractor's money (without regard to the 
source of that money, whether i be borrowed or equity capital), 
the Department of Defense must recognize the capital investment 
and pay for the use of the money. 

If a contractor is overpaid today, he must refund the over- 
payment to the Department of Defense and Navy, and he must 
reimburse the Department of Defense and Navy for the use of 
their money through an interest allowance. It is only fair also 
to give recognition of interest in the opposite situation, that is 
where the Government uses the contractor's investment. 

Interest can be defined to be the payment for the time 
cost of money. It is calculated using the simple formula: 

Principal x Rate x Time 

I he principal amount is the amount of money invested or due 
from the Government. A practical interest rate can be 
settled on and might include one of the following rates: 

• Contractors' short-term interest rate plus 
allowances for such things as compensating 
balances 

The prime rate plus some percentage to give 
recognition to the risk oí the lender 10 the defense 
contractor, plus some allowance for such things as 
compensating balances (for example, 150 percent 
of the prime rate) 

VII-106 



Cost 

. The rate set by the Secretary of the Treasury 
adjusted upward for such things as compensating 
balances 

. Other rates that measure fairly the time cost 
of money. 

The length of time involved in an interest calculation could 
essentially be established as the date from the time the 
money was used until the time the money was paid. 

Two questions do arise from time to time concerning 
interest on investment. Often the question is raised as to 
whether interest cannot be just left as a part of profit. It 
was tried in DPC-107 and did not succeeed. The reason that 
such an interest-in-profit system does not succeeed is the 
failure to have true accountability unless interest is dealt 
with as a cost. 

Another question arises as to why interest must be 
dealt with as a cost rather than as a profit. This has to do 
with the capability, training, and expense of Government 
procurement personnel to handle the matter of investment. 
The Cost Panel believes that Government procurement per¬ 
sonnel can handle the matter of investment and of insuring that 
interest is paid fairly from contract to contract, if interest 
is dealt with as a cost, and if it is subject to proposal amount 
presentation and Government audit. To bury interest together 
with profit is to allow some contractors to be paid some 
interest and others not to be paid an equivalent amount under 
equal circumstances. 

(4) Recommendations 

The NIUARC CqsL Panel offers the following recommenda¬ 
tions for consideration: 

Recommendation COST-70: DOD and the Navy should 
recognize imputed interest as a cost under all 
Government contracts. 
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Recommendation COST -71: IX)D and the Navy should 
form a committee that includes industry representatives 
to draft an ASPR clause and to determine the mechanics 
of calculating the investment and cost. This recognition 
of investment should be done on a two-stage basis. At 
first, rough or approximate calculations should be suf¬ 
ficient. J.ater, as experience in this matter is gained, 
more guidance can be given Government and contractor 
personnel. 

Recommendation COST-72: If ASPR revision is con¬ 
sidered necessary, LX)D and the Navy should revise the 
ASPR to recognize imputed interest as a cost. 

17. CASH FLOW/PROGRESS PAYMENTS 

Navy and the DOD have recognized that progress payments are 
required in certain procurements since total reliance on private 
financing could result in greatly increased weapon system costs and 
perhaps would exceed the commercial credit available to finance 
Defense work. 

(1) Statement of the Issue 

Recent studies of contract financing have led to changes 
in progress payment practices for shipbuilding contracts. 
The major issues are: 

. Do present progress payment practices contribute 
to undesirable cash flow difficulties for con¬ 
tractors ? 

. Do contributing factors exist that affect the pro¬ 
gress payment practices and impact contractor 
cash flow adversely? 

(2) Study Approach 

'’’he Cost Panel approach to studying this issue was first 
to read recent studies and the pertinent Navy Instruction on 
the issue. These included: 
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Report of the Industry Advisory Council 
Subcommittee to Consider Defense Industry 
Contract Financing, June 1971 

Defense Industry Profit Review by Logistics 
Management Institute, November 1967 

. SECNAV Instruction 7810.11 

Report of Task Group to Study Shipbuilding 
Progress Payments, July 1972. 

The Panel discussed the issues with personnel in the 
following functional areas: 

MAT-02 
NCB. 

These issues were also discussed with several major 
shipbuilding contractors. 

(4) Findings and Conclusions 

The recent Industry Advisory Council (IAC) study, 
"Defense Industry Contract Financing" (the F'ox Report), 
was prompted by the following three factors: 

. The growth in demand for Government 
contract financing 

The growth in outstanding progress payments 

. Concern that Government financing policies 
were causing inequities among contractors. 

The report focused on cost-based progress payments. 
In general, the report recommended a more restrictive 
definition of cost incurred, a more uniform approach to pro¬ 
gress payment frequency, and the allowance of imputed interest 
in calculating profit on capital for contract profit determination. 
As a general conclusion, the report reinforces the concept of 
contractor investment in contract work-in-progress and en¬ 
courages the use of more private capital on a short-term basis 
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to cover this investment. The report also recommended an 
in-depth study of progress payments based on a percentage 
of stage-of-completion basis. 

The 7 ask Group to Study Shipbuilding Progress Payments 
was established in response to that recommendation, and its 
report was delivered on July 31, 1972. SECNAV Instruction 
7810.11 was issued on March 13, 1973, to implement the 
recommendations of the task group. 

This instruction set out a dual payment scheme. Pro¬ 
gress payments were to be continued to be paid in accordance 
with the provisions of ASPR, Appendix E, Part 5. Progress 
payments based on costs were to be made at the rate of 
80 percent for non-small-business concerns. For non-small- 
business concerns, seven interim payments are to be made 
based on increments of 10 percent in the relationship of pro¬ 
gress payments incurred to contract price. However, certain 
physical completion percentages must be attained prior to the 
interim payment. 

'Hie instruction includes the more restrictive definition 
of cost incurred as suggested by the Fox Report. The me¬ 
chanics of the dual payment technique assure that contractors 
will have an investment in contract work-in-progress. In 
application, the technique would require additional private 
financing over prior progress payment practices, particularly 
during the periods between the interim payments. 

This step-level approach to contract financing/Govern- 
ment progress payments came at an unfortunate time, as both 
shipbuilding contractors and Navy personnel have stated to 
the NMARC Cost Panel. The requirement for additional 
private financing of work-in-progress and the severe tightening 
in commercial credit markets and sr.bequent increases in 
interest costs combined to raise serious problems in imple¬ 
menting this Instruction. 

As a result, only one minor contract has been signed 
incorporating this Instruction since its issuarce. The Panel 
believes a major difficulty in the dual-payment technique is 
that it attempts to place a universal solution on a nonuniform 
situation. The ability of contractors to sustain investment 
in work-in-progress varies in relation to a number of factors; 
among them are: 
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The amount of investment required before the 
delivery of a contract end item and the length of 
time which that investment is accumulated 

. The contractor's financial base and working 
capital situation that must furnish the funds for 
investment, if funded internally 

. The contractor's access to commercial credit 
markets or other debt or equity sources for ex¬ 
ternally generated funds for investment 

The contractor's ability to incur the cost of pro¬ 
viding or acquiring the required funds for investment 
in contract work. 

The Cost Panel is not convinced that the progress payment 
procedures included in SECNAV Instruction 7810.11 adequatelv 
consider these problems. 

Contracts signed since April 1, 1973, that do not incor¬ 
porate SECNAV Instruction 7810.11 have required a waiver of 
that Instruction and have generally included a modification of 
the previous progress payment method. There are concerns 
regarding this modified method also. Briefly, the previous 
method was generally based on a percentage of the result of 
multiplying the billing base, less a holdback, by the physical 
completion percent. The sum of payments was limited to the 
lesser of physical progress or 105 percent of costs incurred. 
The present modification reduces the cost incurred limitation 
to 100 percent. As a result, there is now little potential for 
realizing any profit on costs incurred until an end item is 
delivered or the contract completed. 

But, just as important, perhaps, is the problem of base. 
The difficulty expressed by contractors has been one of ob¬ 
taining adjustments to the billing base to reflect the following: 

. Contract changes (both formal and constructive) 

Overruns of target cost on fixed-price-incentive- 
type contracts. 
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If changes are not identified, negotiated, priced, and adjudi¬ 
cated on a current basis, or if an adjustment to some point be¬ 
tween target and ceiling is not made when costs exceed target, 
the contractor faces the prospect of incurring costs that will 
not be covered by progress payments. 

A compounding problem affecting cash flow is the liquida¬ 
tion of progress payments upon delivery of contract end items. 
In multiship contracts, the "price" of each ship for liquidation 
purposes may be specified or may be an average unit price for 
the total contract. Liquidation of progress payments upon 
delivery of the first ships can result in an unrealistic cash flow 
to the contractor in relation to incurred costs during the first 
part of the contract period if an "average" price is used. 

Normally the first ship will cost more than the second, 
which costs more than the third, etc. Failure to recognize this 
in establishing the liquidation method and in setting ship prices 
for billing purposes may result in the contractor’s failing to re¬ 
ceive profit on, or reimbursement for, costs associated with 
the delivered ship. With the normally long time periods between 
ship deliveries, this adds to the contractor's cash flow difficul¬ 
ties. 

The Navy is w’ell aware of the problems discussed above. 
The ASN (I&I.) and DCNM (Procurement and Production) have 
commenced a Naval Material Command review of these prob¬ 
lems and evaluation of alternatives for their solution. While the 
study is not in a stage of completion that would allow the Panel 
to comment specifically, the Panel believes that the effort is 
necessary and should be completed. 

(5) Recommendations 

As a result of the analysis summarized above, the 
NMARC Cost Panel makes the following recommendations re¬ 
garding cash flow’/progress payments: 

Recommendation COST-73: The effectiveness of SECNAV 
Instruction 7810.11 in its present form is questionable in 
the judgment of the Panel. The current Navy study should 
be completed; policies for financing, contractor investment, 
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and profit should ho defined; and modification of SECN’AV 
Instruction 7810. 1 1 should be effected to achieve prac¬ 
tices that are equitable and realistic in view of the cur¬ 
rent economic environment. 

Recommendation ÇOST-74: The Panel recognizes that 
the Navy should not adopt any practice that would result 
m 'windfall" and undeserved cash payments to contractors. 
However, in structuring new progress payment practices, 
the Panel believes the Navy shoul ¡ consider allowing con¬ 
tractor receipt of som“ amount of earned profit on costs 
incurred (with appropriate limits on recovery over costs 
incurred) for contracts with long procurement and con¬ 
struction phases. 

Recommendation COST-75: The Navy should consider 
establishing a policy requiring that a contract price that 
recognizes variation in costs between ships in a produc¬ 
tion run be specified for purposes of liquidating progress 
payments. 

Recommendation COST-76: Adjustments to the billing base 
should be made in a timely manner. Other Panels have 
addressed required improvements in the adjudication of 
changes to contracts. 

18. AVATI.ABH TTY AND USE OF MANAGEMENT RESERVES 

Navy project managers should be provided additional flexibility 
in the form of a "management reserve" in order for Navy systems 
acquisition projects to proceed with as little disruption as possible 
and so that maximum advantage mav be taken during system develop¬ 
ment of opportunities to realize production or life cycle cost 
economies. 

(1) Statement of the Issue 

One of the basic principles of project management plan¬ 
ning and estimating is the need for a fund of unassigned dollars, 
commonly designated as a "management reserve. " This 
management reserve is utilized to accommodate demands for 
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funds created by risks and unforeseen events that materialize 
during the course of the project. Affecting the creation and 
utilization of management reserves in the Navy are the follow¬ 
ing questions: 

. Through what procedures should such reserves be 
generated ? 

. What amount is adequate? 

Should the reserves be identified and visible to 
others than the project manager? 

(2) Study Approach 

The Cost Panel approach to studying this issue was to 
read pertinent DOD and Navy Directives and other appropriate 
material. These included: 

HR 16242 
. OMR Circular A-11 
. DOD Instruction 7000.2 
. NAV.MAT Instruction 7000.14B. 

The Panel met and discussed the issue with the following 

ASD-(IKL) 
. ASD-(Comptroller) 

NCR 
\( ' D 
OP-03 
OP-21 
OP-22 
OP-43 
op-r*2 
NAYSKA-02 
\ AY SEA-04 
NWC China I.ake 
SUPSHIP Bath, Maine 

. SUPSHIP Groton, Connecticut 

. Bath Iron Works 

. Electric Boat Division of General Dynamics 

. Lockheed Missiles and Space Company. 
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The Panel examined the following programs: 

TRIDENT 
TRIDENT Missile 
TRIDENT Submarine 
SSN-688/700 
PF 
AEGIS 
HARM 
S-3A 
HARPOON 
SPARROW. 

(3) Findings and Conclusions 

Although all industry and Government project managers 
who have some flexibility in the application of funds are not 
successful, virtually all who are successful have enjoyed some 
flexibility with respect to fund application. Some would argue 
that if maragement reserves are openly provided, the manager 
will inevit ibly consume those reserves. Often, the argument 
goes, the reserves will be expanded in a manner such that more 
"gadgetry" or nonessential system technical performance is pro¬ 
cured without significantly improving system development or 
achieving savings in either life cycle or production costs. 

Clearly, dissipation of reserves in this manner is inap¬ 
propriate. However, proper selection and continued orienta¬ 
tion of key project management office personnel to the impor- 
tam e of Defense system cost goals combined with adequate 
controls on reserve fund utilization should go a long way toward 
solving the problem of reserve dissipation. In fact it could be 
argued that any program that does not have a reserve to deal 
with risks is foredoomed to significant cost problems. 

The Congress has historically been wary of management 
reserves. However, the issue should be reopened with the 
congressional committee members and staff, because they may 
wish to take tne initiative in requiring more realistic estimates, 

including the necessary reserves. 
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At present, rather than having reserves to dissipate, 
most project managers (PMs) find themselves with insufficient 
funds to cover the normal risks that are realized during the 
course of the project. One reason is that funds are frequently 
redirected to other efforts because of budgetary pressures. 
The PM also is continually faced with pressure to reduce cost 
or budget estimates. 

It has not been the Navy's policy or practice to eliminate 
whole projects when budget cuts or other actions force reexami¬ 
nations of project priorities but to reorient the projects affected. 
Reorienting projects by stretching out or reducing procurement 
quantities may help in terms of "this-year" dollars, but usually 
it results in significant reduction of any flexibility that may 
exist, thereby laying the groundwork for an out-year overrun. 

Generally speaking, PMs have not openly identified many 
of their reserves earmarked for minimizing the impact of antic¬ 
ipated or unanticipated risks. A variety of methods have been 
developed by PMs for dealing with the need for reserves with¬ 
out openly identifying them. The most frequent means is the 
conscious or subconscious development of "invisible" reserves 
adequate to supplement ' visible" reset ves sufficiently in an 
attempt to minimize the impact of risks that materialize. 

"Visible" reserves are currently built into the various 
budget appropriations, although they may not be labelled as 
such (e.g., approximately 8 percent of the current SCN appro¬ 
priation is money for "future characteristics changes, " "cost 
growth, " "escalation, " and "change orders"). 

Some "invisible" reserves are inherent in the estimating 
process. Other invisible reserves are developed by such means 
as estimating liberally the number of test engines, spares, or 
other items or factors necessary to program success. Invisible 
reserves are rarely identified outside the project office or to a 
level above the PM. Thus, there is little opportunity to tell how 
large these invisible reserves are, whether they are adequate, 
or how well they are employed in improving system development 
or reducing production or life cycle costs. 

If one of the purposes of having a reserve is to allow the 
manager sufficient flexibility to avoid many of the pitfalls that 
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lead to overruns, then recent Navy overruns may be attributed, 
at least in part, to either inadequate provision of (visible and/or 
invisible) reserve funds to deal with project risk, or to ineffec¬ 
tive employment of those reserves. Whatever the cause, con¬ 
gressional reaction to the overrun has been clear. Navy flexi¬ 
bility (in the utilization of visible or invisible management 
reserves) has been severely constrained through special provi¬ 
sions in legislation and by building fences within and between 
the var ious appropriations. The problem tends to grow as more 
controls by the DOD and the Congress lead to less flexibility in 
financial management and to smaller management reserves at 
the PM’s level. 

Adequate development and funding of reserve accounts 
will not solve all of the Navy's system acquisition cost problems. 
However, recognition of the . • ed for such reserves, indepen¬ 
dent of escalation and characteristic changes, should materially 
assist PMs in effectively managing risk, improve Navv cost 
credibility in the long run, and ultimately achieve production 
and life cycle cost economies. 

(4) Recommendations 

In order to partially reduce cost fluctuations in systems 
acquisition by providing the Program Manager greater flexibil¬ 
ity in dealing with known and unknown risks and in order to en¬ 
courage him to foster development of the system such that pro¬ 
duction and 1 :fe cycle economies will be realized, the NMARC 
Cost Panel recommends that the Navy: 

Recommendation COST-77: Undertake a full study to 
determine the extent of reserve requirements and to make 
specific recommendations as to the manner in which they 
should be developed, controlled, and applied. The study 
should be conducted so as to provide for OSD, OMB, and 
congressional input/participation to ensure appropriate 
perspective and to facilitate implementation of study 
results. 

Recommendation COST-78: Attempt to eliminate artifi¬ 
cial constraints inherent in the budgeting process such as 
those imposed by OMR Circular A-11 (e. g. . with respect 
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to escalation) and the Congress (e. g., with respect to 
legislative provisions that preclude changing funds obliga¬ 
tion authority from one year to the next for the same line 
item within the same appropriation). 

Recommendation COST-79: Encourage the development 
of budgets that both recognize risks (Cost Panel Section 4) 
and request funding more toward contract ceiling (includ¬ 
ing reserves) in order to fund probable system costs. 

Recommendation COST-80: Utilize system cost estimates 
developed in the SYSCOM that include a certain percentage 
(e.g., 5 to 15 percent) of the base estimate as a manage¬ 
ment reserve. 

19. MULTIYEAR AUTHORIZATION OF MAJOR WEAPON SYSTEMS 

The history of weapon systems acquisition reflects the impact 
made on programs due to changes of a technical, schedule, or cost 
nature. The acquisition process would benefit if greater stability 
were introduced by the removal of certain variables in the process. 
One such area is the requirement of annual authorization from the 
Congress, because the life of most weapon systems programs extends 
over a number of years. 

(1) Statement of the Issue 

Can the Navy attain improved stability in long-lead-time 
weapon system acquisition through a multiyear authorization 
process? 

(2) Study Approach 

The Cost Panel approach to studying this issue was first 
to read all the pertinent DOD and Navy Directives and other 
appropriate material. These included: 

Hearings of the Sea Power Subcommittee of the 
House Armed Services Committee, 1974 

. Budget and Impoundment Act of 1974 
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. Vinson-Trammel Act of 1934 

. Navy Department Programming Manual 

SECNAV Instruction 5000. 1 

. OPNAV Instruction 5000. 42. 

The Panel discussed the issue with present and former 
incumbents .vho held responsibility in the following areas: 

ASD (Comptroller) 
ASN(FM) 
OP-92 
NCD 
NCB 
MAT-02 
NAVAIR 
NAVSEA. 

Additionally, representatives of sever al Navy contractors 
were consulted. 

(3) Findings and Conclusions 

The program plans for almost all major weapon system 
acquisitions have undergone changes. The resulting program 
instability has contributed to the cost growth and other problems. 

Congressman Vinson, in hearings that resulted in the pas¬ 
sage of the Vinson-Trammell Act of 1934, addressed the prob¬ 
lem of instability in shipbuilding when he stated: 

The adoption of a definite naval policy will permit an 
orderly building program in the future. Such a building 
program will not only be more economical but also it will 
contribute to better designs, better workmanship, less 
disruption of industry, and will keep the national defense 
on a higher level than is possible under old wasteful 
methods of building a navy by alternate spasms of intense 
activity and practically complete idleness. 

YU-119 



Cost 

In recent years the experience in shipbuilding and aircraft 
acquisition reflects this problem. In the early 1960's, ship 
construction was at a low ebb but rose to high levels in the early 
1970's. Conversely, aircraft procurement was at high levels in 
the early 1960's and declined in the early 1970's. These fluctua¬ 
tions reflect the characteristics of naval weapon systems acqui¬ 
sition. 

Roth the Navy and contractors suffer the effects of this 
process. Contractors are subjected to problems of maintaining 
a workforce large enough and wiC. competent skills to fulfill the 
requirements of the Navy. Examples of this are evident in air¬ 
craft and shipbuilding programs. Contractors are reluctant to 
make capital commitments in a climate lacking program stability. 

To facilitate the management cf weapon systems acquisi¬ 
tion, DOD and the Navy have provided the Congress with plan¬ 
ning information primarily in the form of the Five Year Defense 
Plan (FYDP). Supplemented by other reports to the Congress, 
such as the SAR, a management partnership has existed in the 
procurement of weapon systems. 

A valuable adjunct would be multiyear authorizations such 
as have been proposed for shipbuilding. A multiyear approach 
to authorization would commit Congress to taking a longer range 
view of weapon systems acquisition resulting in a better under¬ 
standing of the Navy's retirements. This longer commitment 
would provide the depth of understanding necessary to evaluate 
the impact of program changes. Multiyear authorization from 
the Congress would assist the Navy to achieve a higher degree 
of stability so important to the control of costs. 

Multiyear authorization by the Congress wculd also assist 
the Defense industry in evaluating the potential market for the 
out-years. This should lead to a greater willingness of the 
Defense industry to invest in facilities and other capabilities if 
they know where Congress stands on the individual weapon sys¬ 
tem programs. One of the advantages of total-package procure¬ 
ment was that it gave an added dimension of stability to the in¬ 
dividuel programs. With the swing away from total-package 
procurement, a multiyear authorization by Congress might be 
a big assist to the Defense industry for planning purposes. 
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As witnessed over the years, the Congress has become 
more involved in the acquisition process. The Armed Services 
Committees have increased their scope of review, as seen in 
recent years with R&D and military personnel authorizations. 
Additional involvement will result from the Budget and Impound¬ 
ment Act of 1974 with its Congressional Budget Office (CBO) and 
Budget Committees in each body. To foster the management 
partnership between Congress and the Navy, the Navy should be 
able to provide all the information necessary to contribute toward 
the stability of weapon systems acquisition. 

(4) Recommendations 

The NMARC Cost Panel presents the following recommen¬ 
dations for consideration: 

Recommendation COST-81: The Cost Panel supports the 
intent of multiyear authorizations. Selected weapon sys¬ 
tems programs in shipbuilding and modern aircraft and 
missiles, with their long lead times, could benefit most 
from multiyear authorizations. 

Recommendation COST-82: An open working relationship 
with Congress is most important. A large portion of the 
information on which Congress formulates its course of 
action is the reporting submitted by DOD and the Navy. 
It is necessary that this information be clear, concise, 
timely, and accurate. 

20. SUMMARY OP COST PANEL RECOMMENDATIONS 

(3) Cost Estimating and the Use of Cost Estimates 

Recommendation COST-1: Emphasize the importance of 
the cost estimating function throughout the command chain. 

Recommendation COST-2: Provide adequate staffing, 
training, and career patterns in the cost estimating and 
cost analysis function. 
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Recommendation COST-3; Establish a central cost esti¬ 
mating and analysis group ir NAVELEX. 

Recommendation COST-4; Provide the three SYSCOM 
estimating groups (NAVSEA and NAVAIR now exist; 
NAVE I.EX is proposed) with the independence and top 
management support necessary for the preparation of 
quality estimates by having these groups report at an 
appropriate level in the SYSCOM that will insure this 
support and independence. 

Recommendation COST-5: Instill in all areas of command 
the importance of cooperating with and providing, in a 
disciplined and timely fashion, to the estimating function 
the most complete information available concerning the 
technical definition, risk assessment, quantity require¬ 
ments and schedule parameters on which to base estimates. 

Recommendation COST-6: Enfor ce OPN.AV Instruction 
4700. 12C. Provide for greater discipline in the planning 
phase and during the complete budget cycle to insure that 
late changes to programs are minimized and that the num¬ 
ber ot programs for which budget quality estimates are 
required are held to the prime candidates to diminish the 
use of less than Class C estimates in budgets. 

Recommendation COST-7: Make it a firm policy in each 
SYSCO AI to provide the cost estimators and cost analysts 
with access to the detailed cost data supplied by contrac¬ 
tors in support of proposals and with the contract costs 
reported in accordance with the criteria established by 
DOD Instruction 7000.2 or other contract cost reporting 
requirements. 

Recommendation COST-8: Include a contingency in the 
estimate whenever a less-than-budget-quality cost esti¬ 
mate* is to be included in the budget. 

Recommendation COST-fb Directed cost estimates that 
modify those prepared by the responsible cost estimating 
functions should be identified as such. This identifica¬ 
tion must include the identity of the person or authority 
responsible for the directed cost estimate. 
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Recommendation COST-10: Reduce layering of cost esti¬ 
mating and layering of the review and analysis of cost 
estimates. Detailed review and analysis of estimates 
by NAVCOMPT and ASD (Comptroller) except for their 
normal budget review, should be eliminated. Modify the 
charter for the ASD (PA&E) Cost Analysis Improvement 
Group (CAIG) to limit their function to that of establishing 
criteria and guidelines concerning the preparation and 
presentation of cost estimates on Defense systems to 
D5ARC and to that of monitoring the armed services' cost 
estimating procedures, methodology, and accuracy to 
assure OSD that the services are performing their re¬ 
sponsibilities. Place OP-96D's ctaff, augmented as 
necessary, and its present function cf preparing Indepen¬ 
dent Parametric Cost Estimates (IPCEs' and making de¬ 
tailed reviews and analyses of SYSCOM estimates in an 
area insulated from program or budget bias or outside 
influence. The Office of the Assistant Secretary of the 
Navy (Financial Management) appears to be a logical choice, 
although all possible choices should be evaluated. The de¬ 
tailed cost estimating review results should be available to 
all levels of management in the Navy and OSD. Presenta¬ 
tions to DSARC on the review of weapon system costs 
would then be made by the ASN (FMi or his designee. The 
main thrust of this recommendation is that DOD should 
place responsibility and accountability for cost estimating 
on the Navy. 

(4) Assessment of Financial Impact of Risk 

Recommendation COST-11: Continue to place emphasis on 
risk assessment. Make risk assessments in quantitative 
terms and use them in dec sionmaking, especially in bud¬ 
geting and contracting. 

Recommendation COST-12: Choose contract type, target¬ 
ceiling spread, and incentives that prevent the assumption 
of undue risk by either the contractor or the Government. 

Recommendation COST-13: Recognize the need for engi¬ 
neering support during production; buy it and use it to 
minimize risk. 
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1¾ eco mm end at ion C'()ST-14: Modify planning and contract 
provisions for long-lead material to reflect current ma¬ 
terial procurement lead-times and uncertainties. 

Hecominondation COST-15: Set realistic schedules and 
recognize schedule risk in prime contracts. Clan for 
schedule risk in C FE delivery end/or, if this is not feasi¬ 
ble, consider CFE procurement. 

Recommendation COST-16: Investigate the problems in 
data requirements and payment delay being experienced 
by small, second-tier specialty subcontractors and take 
action to keep them viable and available to the N'avy. 

Recommendation COST-17: For new research and devel¬ 
opment programs: 

. Use Navy laboratories to identify risk earlv in pre¬ 
liminary design. 

. Use the entire applicable Navy estimating capability 
to price the program. 

. Approve a bidders list prior to RFP formulation and 
use contractor support in cost estimating, risk 
assessment, and RFP preparation. 

. Recognize the uncertainty of proposed cost at com¬ 
pletion and evaluate proposed target price on the 
basis of traceability, credibility, and risk planning. 

. Ask questions of the proposers as necessary to ob¬ 
tain understanding of the proposals. Make provi¬ 
sion for the proposers to make a final price adjust¬ 
ment accounting for this dialogue. Evaluate this 
final price on the basis of traceability and credibility. 

(ã) Design to Cost and Fife Cycle Cost 

Recommendation eOST-18: Continue to apply design to cost 
principles, especially in preliminary design. Understand 
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where the cost really is: emphasize the quality of the 
estimate which sets the cost goal. 

Recommendation COST-19: Competition and alternate 
designs are the touchstones of design to cost. The Na\y 
should provide adequate time and money in the early de¬ 
sign phases to assure the success of design to cost by 
taking the following measures: 

. Have the qualified contractors participate with the 
Navy laboratories and the SYSCO MS to provide the 
data needed to issue a meaningful RFP. 

. Establish a prioritized or weighted set of perfor¬ 
mance characteristics with either an acceptable 
range or a minimum value specified for each 
characteristic. These should be coupled with a 
design-to-cost ceiling representing the maximum 
average unit cost figure acceptable to the Navy. 
These requirements should be the basis of the RFP. 
This approach provides the contractors with flexibil¬ 
ity necessary for alternate design concepts and per¬ 
formance/cost tradeoffs. 

Wherever feasible, use two contractors through the 
engineering development phase. A competitive ad¬ 
vanced development phase is particularly crucial. 

. Increase the R&D effort emphasizing design to cost 
in the areas of materials, processes, components, 
systems, and subsystems to improve the cost of 
these elements. 

Recommendation COST-20: Since shipbuilding is a special 
case of design to cost, it is recommended that the Navy 
undertake a special study to determine: 

• The benefits that could derive from competitive pre¬ 
liminary designs for ships 

Tne feasibility of expanding this capability in pri¬ 
vate shipyards 
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. The benefits of competition through the preliminary 
design and prototype phases of combat weapon 
systems. 

Recommendation COST-21: Life cycle cost should be con¬ 
sidered as only one of the many disciplines in the weapon 
system design, acquisition, and operational cycle. It 
must not be allowed to become the sole driver. It is also 
doubtful if a total life cycle cost figure, derived through 
a large computer printout, is of any value, given the weak¬ 
nesses in the current data banks and basic cost informa¬ 
tion. However, life cycle cost can be used in acquisition 
management by concentrating on those portions or deter¬ 
minants of post-deployment cost that are design sensitive 
and/or influenced by the acquisition manager and contrac¬ 
tor action, such as reliability and maintainability, man¬ 
ning (numbers and skills), training, and support equipment. 

Recommendation COST-22: Reexamine and simplify the 
instructions issued relative to design to cost and life 
cycle cost. Use every possible precaution to prevent 
design to cost and life cycle cost from becoming another 
"ility." Provide guidelines to Navy program managers 
and their contracting officers. 

(6) Proper Interface of POD and Navy Internal Systems 

Recomm ndc.ticn COST-23; The major DOD and Navy in¬ 
ternal systems are sound in concept and should be con¬ 
tinued. However, the coordination and the operation of 
the systems are o"ten poor and lead to weapon system pro¬ 
gram instability. 

Recommendation COST-24 : Develop a plan of action to 
achieve better coordination and integration of the individ¬ 
ual systems so that good continuity and stability can be 
achieved in the ma jor w-eapon programs. It should be 
noted that this recommendation will not be accomplished 
just by calling for proper integration in the various DOD 
and Navy directives. It will require a serious effort in 
the Office of the Secretary of Defense, and will require 
that the Deputy Secretary of Defense make sure that the 
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staffs of the various Assistant Secretaries of Defense are 
willing to abide by prior decisions reached during the 
other internal decisionmaking cycles. It will also require 
a commitment by top Defense and Navy officials to achieve 
program stability in the major weapon systems programs. 

Hecommendation COST-25: Where applicable, individual 
systems should be updated and streamlined. For example, 
the detailed procedures of the PPBS system have not been 
modernized since about 1965. There is much effort put 
into the detailed recapping of the January update for the 
F 'S' D P that possibly could be improved. Recommendations 
are provided in Section 9 regarding the SAR reporting sys¬ 
tem. The Cost Panel believes that some features of the 
DSARC/DCP system need review and change if it is to be 
a more effective management system. There appears to 
be a need to improve the timeliness and accuracy of the 
decisionmaking documents. The DSARC/DCP process is 
addressed by other Panel reports. 

Recommendation COST-26: In order to properly stabilize 
the execution of major weapons system programs in the 
interests of increased efficiency, it is recommended that 
the Navy adopt a policy of stable planning and fully ade¬ 
quate funding of selected priority major weapons acquisi¬ 
tion programs, probably those designated for reporting on 
the SAR. This will entail the development of realistic 
quantity and performance requirements based on the best 
analysis of defense needs, a realistic acquisition plan and 
schedule, and initial funding (and estimates of future fund¬ 
ing requirements) of an amount sufficient to execute the 
program as planned. Once this planning is established in 
the applicable systems and documents, changes to any of 
these programs should be made only to reflect changes in 
operational requirements, unanticipated events within the 
program, or direction of higher authority over the Navy. 
Program and budgeting modifications should be avoided if 
the program is proceeding according to technical mile¬ 
stones, on schedule and within cost estimates. 

(7) Contractor Reporting 

Recommendation C05T-27: The Navy should continue its 
policy of implementing DOD Instruction 7000.2 on major 
acquisition programs. 
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Kocommcnriation COST-28: The Navy should continuo its 
present approach to the implementation of DOD Instruc¬ 
tion 7000.2 of avoiding interpretations of criteria that would 
require unnecessary or unrealistic changes to contractor 
internal cost and management systems. 

Recommendation COST-2P: Only a single work breakdown 
structure or cost reporting structure should he imposed in 
any one contract. This is in concert with DOI) Directive 
5000. 1, and the structure should he established by the Navy 
Project manager in accordance with the applicable guidance. 
However, this guidance should be interpreted with sufficient 
flexibility to satisfy the unique management, technical, 
contract, and organizational needs of each phase of the 
program. 

Recommendation COST-50: The CPR of DOD Instruction 
/000. 10 should be taken as the basic contractor cost report 
with additions and/or changes to this base made as neces¬ 
sary (1) to satisfy program peculiar management needs, 
(2) to utilize fully and economically contractor internal 
cost systems and reports that provide equivalent data, 
and (3) to obtain any additional data needed for cost esti¬ 
mating purposes. 

Recommendation COST-31 : DOD cost data reporting re¬ 
quirements should be integrated into a single basic sys¬ 
tem to eliminate redundancy, inconsistent procedures, and 
multiple breakdowns and formats. Cost reporting require¬ 
ments also should clearly provide flexibility for tailoring 
to fit program management needs and to avoid collection of 
nonessential data. The program management reports of 
IX)I) Instruction 7000. 10 should be the basis for all con¬ 
tractor cost reporting to DOD. The needs for and bene¬ 
fits of any additional data beyond that available from these 
reports should be examined. If additional data are neces¬ 
sary, criteria should be established to permit them to be 
obtained as a logical extension of the DOD Instruction 
7000. 10 series of reports. Cost data reporting require¬ 
ments should be in criteria form to the maximum feasible 
extent and should follow the guidelines of DOD Directive 
5000. 1. CCDR (DOD Instruction 7000. 11) should be can¬ 
celled as a separate reporting system. 
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Recommendation COST-32: Integrity of any data bank 
resulting from contractor cost data reporting should be 
maintained with respect to accuracy, completeness (of data), 
and limiting access to those with a legitimate need to use 
the data to develop cost estimates. This should be done 
to prevent compromise, misuse, or misapplication of the data. 

(8) Navy laboratory Reporting 

Recommendation COST-33: Efforts to improve laboratory 
financial and resource management should be encouraged. 

Recommendation COST-34: In improving and extending 
laboratory management capabilities, care should be taken 
to avoid layering of management functions and activities 
that are being performed effectively by other activities. 

Recommendation COST-35: Guidelines should be developed 
to guide Navy project managers in determining the cost 
planning and reporting requirements that they wish to levy 
on tasks they assign to laboratories. Program manage¬ 
ment responsibility and authority in this area should be 
emphasized. 

Recommendation COST-36: On the basis that the imple¬ 
mentation of DOD Instruction 7000. 2 provides the founda¬ 
tion for satisfactory cost control and cost reporting to 
project offices (conclusion of the Cost Panel issue dis¬ 
cussed in Section 7), it is recommended that major pro¬ 
gram tasks assigned to laboratories be reviewed for selec¬ 
tive application of the intent of this instruction, and that 
application be made where appropriate. Further, the Navy 
should develop an appropriately modified DOD Instruction 
7000. 2 type of criteria for the planning and control of costs 
in major laboratory programs. 

(0) Navy/DOD Reporting — Selected Acquisition Reports 

Recommendation C-OST-37: The Navy and DOD should 
consider changing the SAR reporting frequency to semi¬ 
annual. Consideration of congressional requirements is 
necessary, and the flexibility to require interim reports 
where significant changes occur should be maintained. 
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Recommendation COST-38: Critical reviews of the cur¬ 
rent draft revision of DOD Instruction 7000. 3 should be 
made by Navy and DOD personnel to determine that it 
addresses the major problems and criticisms leveled 
against the SAR system. The majority of the revisions 
appear justified. However, the Panel recommended that 
the draft and formats be revised to present escalation 
costs for program changes along with the Provision for 
Economic Change so that impact of escalation may be seen. 
Related recommendations of escalaron practices in SAR 
reporting are included in the Cost Panel issue discussed 
in Section 15. 

Recommendation COST-39: It is doubtful (and questionable) 
that the Navy and DOD can obtain billions of dollars in the 
future for major weapon programs without giving a report 
on technical, schedule, and cost status. Therefore, the 
system must work to provide the most meaningful information 
possible and to tell the complete story about each program. 
Once the revised DOD Instruction 7000. 3 is issued, any 
further changes should be kept to an absolute minimum 
for a period of several years so that the integrity and 
comparability of the system can be developed and proven. 

Recommendation COST-40: Pertinent sections of the SAR 
concerning technical, schedule, and cost status of major 
contracts should be reviewed with the applicable contractor 
to assure that interested parties may speak from one 
authoritative document among themselves and with the 
public, the press, or the Congress. This should not 
require disclosure of proprietary data (contractor or Navy). 

(10) The Buy-in Problem 

Recommendation COST-41: Technical transfusion or 
leveling of proposals and parallel negotiations leading 
to best and final offer "auctions" should be prohibited. 
In making this recommendation, the Cost Panel does not 
intend to preclude oral and written discussion with con¬ 
tractors that are oriented toward assuring an understanding 
of the proposal by both parties, nor does the Panel desire 
to preclude adjustments to proposals (which are substan¬ 
tiated and traceable to the original estimate) based on 
such discussions. 
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Recommendation COST-42: Cost, schedule, and technical 
realism should be the primary considerations in cost 
estimating, proposal evaluation, and source selection. 
Offerors should be instructed to submit their best cost 
and technical proposals at the outset. Unrealistic or 
unsubstantiated proposals should be downgraded or re¬ 
jected in the evaluation cycle. 

Recommendation COST-43: The Cost Panel believes that 
a memorandum from the Secretary of Defense to the mili¬ 
tary services addressing the need for cost realism in acqui¬ 
sition practices and setting forth guidelines similar to 
those above would be appropriate to focus attention on 
eliminating the factors that may lead to buy-ins. 

(11) Financial Management Capability in the Program 
Management Office 

Recommendation COST-44: Develop and implement 
criteria and guidance designed to govern the establishment 
and continuing maintenance of the B/FM capability and re¬ 
sponsibility in project offices. The objective of such an 
effort should ultimately be the allocation of adequate re¬ 
sources to the project office on a continuing basis to ensure 
that, as a minimum, the following business/financial man¬ 
agement oversight responsibilities can be effectively car¬ 
ried out: budget planning and development; utilization of 
cost/schedule planning and control systems; cost estimate 
analysis (including input reports such as proposals) and 
cost control, accounting, and reporting (including output 
reports such as SARs); funding and payment planning and 
control; and procurement/contract planning, programming, 
execution, and administration functions. 

Recommendation C’OST-45: Develop position descrip¬ 
tions for an assistant program manager having major 
business/financial management responsibilities in support 
of the Project Manager to be assigned to the major proj¬ 
ects. In carrying out these responsibilities, adequate 
support staff billets should also be provided in the proj¬ 
ect office. Depending upon the life-cycle phase of the 
program, its size, and how the project is organized, per¬ 
sonnel assigned to the project office should vary. However, 
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between two and five well qualified professional business/ 
financial management personnel would be an appropriate 
rule-of-thumb target number for each SAH program. 

Recommendation COST -46: ( reate the billets and iill 
them with an appropriate mix of qualified officers and 
civilians. The definition of those billets should be devel¬ 
oped such that a hierarchy and a ladder for career pro¬ 
gression (both civilian and military) is created as dis¬ 
cussed in Section 12 of this chapter. 

(12) Selection and Career Development of Project Manage^ 
Trient Office Business/Financial Management Personnel 

Recommendation COST-47 : Develop appropriate 
B/FM billets in the major program management offices 
as discussed earlier in conjunction with issues presented 
in Section 11. The first step in this effort should be tne 
internal resolution as to the source of these billets in 
relation to personnel ceilings. 

Recommendation COST-48: Investigate the feasibility 
of either dividing the WSAM subspecialty designator 
system into subordinate parts (business/financial man¬ 
agement. technical direction, and fleet integration and 
support), or establishing a new subspecialty for business/ 
financial managers in systems acquisition; and implement 
the results of the investigation. 

Recommendation COST-49: Revise BFPERS Instruction 
1040. 2 to encourage financially oriented officers to seek 
careers associated with the WSAM subspecialty. 

Recommendation COST-50: Investigate the feasibility 
of establishing a new career civil service series (entry 
level GS-9 or 11) designed to develop individuals for key 
project office positions who are versed in all aspects of 
B/FM as related to systems acquisition and establish 
sucli a series if feasible. 
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Recommendation COST-51: Develop and implement guid- 
ance and procedures designed to result in comprehensive 
and tailored training programs for civilians and military 
officers who choose a career in B/FM. 

Rpoommendation COST-52: Establish a permanent 
oversight group under the ASN/FM to develop, implement, 
and monitor progress on civilian and military career 
progression opportunities and patterns, assignments, 
training provisions, etc. of individuals involved in the 
acquisition of weapon systems and other finance-related 
careers in the Navy. 

Recommendation COST-53: Establish procedures to 
ensure that only the better qualified individuals are selec¬ 
ted for B/FM assignments and, if officers, their careers 
are enhanced by such assignment (assuming, of course, 
adequate performance). 

(13) Foreign Military Sales 

Recommendation COST-54: It is recommended that the 
program office organization be strengthened in those cases 
where it is essential that Navy systems for foreign custom¬ 
ers be procured through the U.S. Government. This should 
include the addition of a strong program management type 
of person, as well as a financial manager and appropriate 
personnel in other functions, to serve as an active focal 
point in the program office to assist in the marketing and 
management aspects of these specific foreign military 
sales. 

Recommendation COST-55: Recognizing the reimbursable 
nature of management/administrative costs of FMS pro¬ 
grams, an increase i.i personnel above present ceilings 
should be permitted when required to manage these 
government-to-government programs adequately. However, 
industry capability to oerform and manage these efforts 
should be utilized wherever feasible. 

VII-133 



Cost 

Recommendation C05T-56: The Navy should review organi¬ 
zational elements between the marketing organization 
(OP-63) and the acquisition organization (SYSCOM/project 
office) to reduce or eliminate the layering of intermediate 
functions. 

(14) Layering—Financial Management Function 

Recommendation COST-57: The Secretary of the Navy 
should determine how best to consolidate OP-92 and 
NCB, after fully considering the views of the CNO and 
CMC. The Panel recommends that the primary responsi¬ 
bility be assigned to the Assistant Secretary of the Navy 
(Financial Management) with the necessary reporting 
alignment to serve properly the Chief of Naval Operations 
and the Commandant of the Marine Corps. It is very 
important that the consolidation of the budget functions 
be accomplished in a manner that does not result in any 
dilution of the ability of the Comptroller of the Navy to 
exercise his statutory responsibilities relative to the 
budget process. 

Recommendation COST-58: In order to assist with the 
current personnel cutbacks and to reduce layering, con¬ 
sideration should be given to merging MAT-01 into the 
new consolidated NCB budget office (see Recommendation 
COST-57). This recommendation is put forth with the 
full recognition that most Chiefs of Naval Material would 
want a MAT-01 organization to run the budget program 
for them and to allocate funds between the various systems 
commands and project offices. Most CNMs would feel 
that they have lost a significant part of their command and 
organization if they gave up the MAT-01 organization 
with its control over the budget dollars. However, it is 
questionable if many major weapon systems were ever 
significantly aided by this auditional layer in the financial 
management chain. The NMARC Cost Panel believes that 
the CNM should exert his comma¿.d influence and alloca¬ 
tion decisions (between systems commands/program 
offices) on budgetary matters through +he new consolidated 
NCB organization. It is suggested that consideration be 
given this recommendation about 6 to 12 months after the 
OP-92/NCB consolidation has been effected. 
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(15) Economic Escalation 

Recommendation COST-59: The Navy should obtain agree- 
ment with DOD and OMB for the elimination of the use 
of other than the most realistic projections of economic 
escalation in estimating and budgeting for major weapon 

systems. 

Recommendation COST-60: The Navy should improve its 
in-house capability to forecast the effect of economic 
escalation. At the present time, NAVSEA (SHIPS) has 
the most proven capability. Except in NAVSEA and 
NAVAIR, this ability does not exist to any marked degree. 
Overall policy guidance musf be developed, and the capa¬ 
bility of each SYSCOM and P.M-1 must be strengthened. 
Overall DOD direction should be provided by ASD (Comp¬ 
troller) and OMB's approval should be obtained. 

Recommendation COST-61: The Navy should adopt one 
of the following approaches to identifying and funding 
economic escalation: 

. Include in the budgeting and programming process 
the best estimate of inflation that can be predicted. 
Set forth these amounts separately in the funding 
requests to Congress and clearly show the basis 
for the predictions. Gain congressional recogni¬ 
tion that these projections may be subject to change 
either up or down depending on economic trends 
over which the Navy has no . ontrol. 

Include in the budgeting and programming process 
the best estimates of inflation that can be predicted 
to provide Congress with some guidance as to pos¬ 
sible total end cost of each major weapon system. 
Obtain congressional concurrence to agree to fund 
only the base year dollar end costs plus one out- 
year's projection of inflation. In each succeeding 
year s budget include one more year of inflation 
projections until no more out-year projections are 
required. 
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Recommendation COST-62: The Navy should improve 
its major weapon system scheduling. The projection 
of realistic schedules, taking into account the best 
available information on lead times for material acqui¬ 
sition and taking into account the time required to 
accomplish the scope of work, is necessary if the pro¬ 
visions for economic escalation are to bear a reasonable 
relationship to actual experience. 

Recommendation COST-63: The Navy should obtain per¬ 
mission to include economic escalation in annual ac¬ 
counts and keep visible the amounts included. 

Recommendation COST-64: The Navy should continue 
to improve the present policy of using base-year dollar 
estimates with economic escalation shown as a separate 
identified cost. 

Recommendation COST-65: The Navy should provide 
policy guidance to insure that the amounts included for 
economic escalation in the programming, budgeting, and 
SAR cycles for the out-years are reported consistently 
and uniformly. 

Recommendation COST-66: The Navy should complete 
MAT-02's effort to develop escalation clauses for ship¬ 
building contracts that will provide protection to contrac¬ 
tors for economic escalation. Recognition must be given • 
to the fact that these clauses must have the basic flexibility 
to be modified as required to suit the particular circum¬ 
stances of various types of procurements. These clauses 
should provide for divorcing the effect of escalation from 
the basic risk-sharing arrangements of fixed-price- 
incentive-fee (FPIF) contracts by providing protection to 
ceiling. They should also consider extending the applica¬ 
tion to cost-type contracts. In addition, it w'ould appear 
necessary for the Navy to encourage the flow down of 
escalation provisions to subcontractors when the prime 
contractor has such protection. 

Recommendation COST-67: In conjunction with the other 
services, the Navy should recommend to DOD a revision 
to ASPR 3-404, 3 and ASPR 7-106 to broaden the ASPR 
coverage for economic price adjustments. 
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Recommendation COST-68: The Navy should not include 
option provisions in new long-term procurements under 
the current economic environment without making ade¬ 
quate provision to protect the contractor against the 
effects of economic escalation. 

Recommendation COST-69: DOD and the Navy should con¬ 
tinue their efforts to develop and apply equitable adjust¬ 
ments to existing contracts to minimize the effect of 
economic escalation. 

(16) Interest 

Recommendation COST-70: DOD and the Navy should 
recognize imputed interest as a cost under all Government 
contracts. 

Recommendation COST-71: DOD and the Navy should 
form a committee that includes industry representatives 
to draft an ASPR clause and to determine the mechanics 
of calculating the investment and cost. This recognition 
of investment should be done on a two-stage basis. At 
first, rough or approximate calculations should be suf¬ 
ficient. Later, as experience in this matter is gained, 
more guidance can be given Government and contractor 
personnel. 

Recommendation COST-72: If ASPR revision is con¬ 
sidered necessary, DOD and the Navy should revise the 
ASPR to recognize imputed interest as a cost. 

(17) Cash Flow/Progress Payments 

Recommendation COST-73: The effectiveness of SECNAV 
Instruction 7810. 11 in its present form is questionable in 
the judgment of the Panel. The current Navy study should 
be completed; policies for financing, contractor investment, 
and profit should be defined; and modification of SECNAV" 
Instruction 7810. 11 should be effected to achieve prac¬ 
tices that are equitable and realistic in view of the cur¬ 
rent economic environment. 
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(18) 

ii.ocomn.cnclanon COST-74- The Panel recognizes that 

in Tr'n-11 d.!10t ad0pt Practice that would result 
n windfall ano undeserved cash payments to contractors 

the Pwi ,iniStrUCtUrÍng neW progress Payment practices, ‘ 
I anel believes the Xavy should consider allowing con¬ 
to1 receipt of some amount of earned profit on costs 

incurred (with appropriate limits on recovery over costs 
incurred) for contracts with long procurement and con- 
siruction phases. 

jieœnnnendation COST-75: The Xavy should consider 
stabli&hina a policy requiring that a contract price that 

recognizes variation in costs between ships in a produc- 
on i un be specified for purposes of liquidating progress 

payments. sn^mess 

mengua, tWr-7¿ Adjust.,,ents to the Wllmg 
base should be made in a timely manner. Other Panels 
have addressed required improvements in the adjudication 
of changes to contracts. juuicauon 

Availability and Use of .Management Reserves 

-Heeom men dation COST-??: Undertake a full study to 
determine the extent of reserve requirements and to make 
specific recommendations as to the manner in which they 

Should iT ev^lopef|‘ contr°lled, and applied. The study 
■ ould be conducted so as to provide for OSD, OAIB and 
congressional input/participation to insure appropriate 
perspective and to facilitate implementation of study ’ 
results. ^ 

Recommendation COST-781 Attempt to eliminate artifi¬ 
cia constraints inherent in the budgeting process such as 
hose imposed by OAIB Circular A-11 (e. g.. with respect 

to escalation) and the Congress (e. g., with respect to 
egislative provisions that preclude changing funds obliga¬ 

tion authority from one year to the next f~r the same line 
item within the same appropriation). 

lieeommendation COST-Tfl- Encourage the development 
of budgets that both recognize risks (Cost Panel Section 4) 
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and request funding more toward contract ceiling (includ¬ 
ing reserves) in order to fund probable system costs. 

Recommendation COST-80: Utilize system cost estimates 
developed in the SYSCOMs that include a certain percentage 
(e.g., 5 to 15 percent) of the base estimate as a management 
reserve. 

(19) Multiyear Authorization of Major Weapon Systems 

Recommendation COST-81: The Cost Panel supports the 
intent of multiyear authorizations. Selected weapon sys¬ 
tems programs in shipbuilding and modern aircraft i.nd 
missiles, with their long lead times, could benefit most 
from multiyear authorizations. 

Recommendation COST-82: An open working relationship 
with Congress is most important. A large portion of the 
information on wnich Congress formulates its course of 
action is the reporting submitted by DOD sind the Navy. 
It is necessary that this information be clear, concise, 
timely, and accurate. 
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VIII. SUMMARY OF RF( OMM FNDATION j 

This chapter provides a convenient summary of the recom¬ 
mendation developed in the overview (Chapter II) and the five panel 
chapters (Chapters III through Y1I). 

1. O VF K VIEW RFCOMM FN DATIONS 

Recommendation OVKWV- 1: Establish as fundamental Navy 
policy that commitments to concepts and decisions in the 
acquisition process by the Navy Secretariat, OP.NAV, and 
YAYMAT will be binding for extended periods, thus restoring 
some measure of program stability. 

Recommendation OVRV\V-2: Design and implement a method 
for continuing self-evaluation of the acquisition process, as 
differentiated from systems acquisition per se. 

Recommendation OVRV\V-T OSD should withdraw substan¬ 
tially from specific participation in individual weapon system 
acquisition programs and dedicate its energies instead to policy 
formulation and monitoring in matters of total DOD objectives, 
force levels, budgets, and overall management philosophy. 
The proposed expanded charter of the Assistant Secretary of 
Defense (Installations and Logistics) should be seriously ques¬ 
tioned. 

Recommendation OVR\"W-4: The usable authority of the indi¬ 
vidual project managers snould be strengthened, primarily by 
constraining extraneous demands, reallocating and consolida¬ 
ting assets, improving training, reassigning existing personnel, 
and possibly consolidating the number of projects that are pres¬ 
ently separately identified and managed. 

Ecc >minondation OVRVW-C onstraint should be exercised in 
the total number of projects formally designated. 
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Keeommpndation OVRVW-6: Positive action should be taken to 
bring about a majoi redaction in layering at all levels by clari¬ 
fying OPNAV and NAVMAT roles, assigning greater respon¬ 
sibilities to SYSCOMs for establishing product acquisition policy 
and monitoring performan e, and utilizing NS ARC to reduce 
information demands and duplicative reviews. 

Recommendation Q\ KVW -7: Positive measures should be 
taken by OPNAV to ensure that changes to program scope and 
requirements are accompanied by corresponding adjustments 
to cost estimate baselines and budgets. 

Recommendation OVRVVY-Ü: A decision to undertake formally 
a major system acquisition effort should include an explicit 
decision as to the level of logistic support upon which design 
and development of the intended system is to be predicated and 
h°w f'ts into the existing Navy family of weapon systems and 
logistic capabilities. 

Recommendation OVRV\\-9: The Navy requires a project 
manager during the conceptual phase of the weapons acquisition 
process to develop an integrated logistic support plan that 
contains a detailed resource analysis. Once this plan is com¬ 
pleted, an explicit decision should be made by the users and 
producers to determine and fund the appropriate level of support 
for the weapon system. 

Recommendation OVRVW -10; Integrated logistic support plans 
are typically not subjected to a Navy internal quality assess¬ 
ment and are critically examined only at DSARC. A Navy in¬ 
ternal quality control over integrated logistic support plans 
should be established. 

RESEARCH AND DEVELOPMENT PANET. 

( 1 ) Major Recommendations 

Recommendation R&D-l: A proper balance should be 
established between OPNAV and NAVMAT in consonance 
with their respective primary roles of user and supplier. 
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Recommendation R&E-2: The authority of the Chief of 

Naval Material to control the RDT&E program funding, 
in categories 6. 2 through 6. 6, ' under management super¬ 
vision of ASN(R&D) should be clearly specified. 

Recommendation R&D_,<t The eight NAVMAT laboratories 

should continue to operate under the DCNM(D) only if 
NAVMAT is strengthened in accordance with recommenda¬ 

tions R&D-l and RÍ-D-2. If the strengthening implied in 

these changes is not achieved, these laboratories should 
be transferred to Systems Commands. NRL should be 
retained under the command and management of CNR and 
the engineering, T&E, and service organizations under 

the SYSCOMs. 

Recommendation R&P-10: The definition and elimination 
of undersirably duplicative efforts at two or more labora¬ 
tories, as traced in the 1974 Hollingsworth eport should 
be completed. Extraneous (non-mission-essential) pro¬ 

duct lines should be transferred to other CNM labora¬ 
tories or NRL with the objective of further laboratory 

consolidation. 

Recommendation IU-D-11: Building on the skills available 
from RDT&E activities and Navy Programming Centers, 

a capability should be established to provide for systems 
integration of ship weapon system/command and control 

interfaces for the conceptual phases of a program and the 

late evolutionary phases. 

Recommendation R,&D-22: RFPs and ensuing contracts 

should require cost-reducing tradeoffs where feasible 
between the use of best commercial practice and MILSPEC 
requirements, and such tradeoffs should be considered in 

the source selection eritema. 

See Appendix R&D-C, Section 7, for definition of RDT&E 

program categories. 
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Recommendation K&I>?7: A specification review task 
force should he established to design a technique for 
effective specification scrubbing and tailoring to speci¬ 
fic procurements. The task force should be principally 
drawn from outside the specifications organizations. The 
end product of the task force would be a simple, unam¬ 
biguous procedure for scheduling, staffing, and executing 
contract specification tailoring and removing superfluous 
and other unwarranted features found to increase costs. 

Recommendation R¿ 1)-29: Parallel, long-range planning 
groups should be established in OPNAY' and in NAVMAT. 

(2) Other Recommendations 

Recommendation R6.1)-3: The number of personnel in 
OP.NAV devoted to the acquisition process should be 
reduced, thereby assuring staff c oncentration on the 
requirements role with the concomitant responsibilities 
for frequent evaluation of program responsiveness to 
fleet needs. 

Recommendation RMJ-4: Billets saved as a result of 
implementing recommendation R&D-3 should be re¬ 
assigned to the Naval Material Command. 

Recommendation R&D-5: The role of the Naval Material 
Command in the decisionmaking process should be em¬ 
phasized, e. g. , by increasing representation on the 
Chief of Naval Operations' Executive Board (CEB). 

Recommendation R£ 1)-6: To effect redress of the ex¬ 
isting imbalance in organizational structure, serious 
consideration should be given to the placement of the 
position of CNM at the same level as the Vice Chief of 
Naval Operations (VCNO), reporting directly to the CNO. 
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Rpcommondation HKD-8: A central point of guidance should 
be established under I)CN'M(D) for coordinating the systems 
engineering efforts at the Navy lab >ratories and for ex¬ 
panding the systems engineering discipline within the Navy 
laboratory community. The objective of this new function 
shall he to broaden the Navy's capabilities for developing 
the alternatives and tradeoffs in platform and combat sys¬ 
tems that are a prerequisite for the design-to-cost type 
of acquisition mode. 

Recommendation R&D-9: A determination of which areas 
of future technology should be prosecuted by NHL in pre¬ 
paration for further exploitation by the CNM laboratories 
should be included in ASN(R&D) planning of the technologv 
base. 

Recommendation RK-1)-12: The most appropriate location 
and organizational ar rangement for- activities that provide 
the core of technical support for combat system design, 
integration, and test should be determined. This should 
provide for adequate feedback from test and evaluation and 
fleet operational experience to design and development 
activities. 

Recommendation RivP-l The development of practical 
means to negotiate the program of technology base work in 
the NAVMAT laboratories in major blocks so as to promote 
the clear assignment of product area responsibilities and 
expand the funding flexibility available to laboratory manage¬ 
ment should be accelerated. 

Recommendation Rk 1)-14: A discipline should be estab¬ 
lished that will ensure serious attention by labórate ry 
management to providing technical input to the Navy's 
corporate technical planning process in their areas of 
product responsibility, matched by serious consideration 
of those inputs at the corporate level (CNM). 

Recommendation RN 1)-15: A hierarchy of reprogramming 
authority for RDTfcEN funds, such as $25 million for OSD, 
$10 million for CNM, and $5 million for Systems Com- 
manders, should ne established. 
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lUu'ommrnriation I)-Hi: A disc iplino of authority and 
ros|K>nsibility foe- tlio pj’oßram/budßot plantiinß professes 
consistent with the required balance between OP\A\ 
(requirements) and NAY MAT (acquisition) should be estab¬ 
lished. 

Recommendation RNP-17: A mechanism should bo initiated 
for establishing firm guidelines to reduce the high degree 
of RPTNK funding instability that currently exists. 

Recommendation KM )-18: CNO should assign management 
responsibility for (i. a to the CNM in the same manner as 
C'\ 1)/1)CN M(D) currentlv c ontrols 6.2 programs in order 
to better integrate the exploratory and advanced develop¬ 
ment efforts. 

Recommendation R\ D-lh; Rudget execution procedures 
should be changed as proposed in CNM memos to ASN(RND) 
dated 21 March 1966 and 14 April 1966. In the interim, 
the authority delegated to the CNM by ASN'(RNl)) memo 
dated 10 May 1966 concerning allocation of RDTNE funds 
to the Naval Material Command to direct below-threshold 
changes for 1)01) categories 6. 2 through 6. 6 should be 
implemented. (These memos are contained in Appendix 

RND-K. ) 

Recommendation RM)-20: The threshold requirement for 
RDT&E RAN/DfcFs under exception 11 (Title 10, C. S. C. 2204) 
should be increased from $100,00 as called for in 
ASPR 2-202 to $1 million. 

Recommendation RKP-21: The ASM RM)) staff -hould be 
involved early in the planning of an RM) project when a 
RAN/D&F will be required, thus avoiding unexpected 

delay. 

Recommendation RM)-29: Mechanical, electrical, and 
environmental interface standards for each unit should 
be included (or prime contractors should be required to 
include them) as part of military electronic equipment 
specifications. This will facilitate future design and price 
competition and provide for replacement of old designs 
by new-generation equipment through interchangeability of 
similar equipment intended for similar applications. 

VIll-6 



Surrmary 

Recommendation R&D-24: A policy should be promul¬ 
gated requiring that the Navy take steps toward assuring 
that new electronic equipments that are likely to replace 
older equipments in aircraft, ground vehicles, and other 
platforms will be made with form, fit, and function inter¬ 
changeable with the older equipments without costly modi¬ 
fication unless the life-cycle cost benefits of a different 
new equipment clearly outweigh the cost of such modifica¬ 

tions. 

Recommendation R&D-25: Tradeoffs should be made 
between providing a more benign standard environment 
of humidity and temperature control and shock and vi¬ 
bration isolation to facilitate use of cheaper and more 
readily available devices compared with full compliance 
with current MIl.SPECs. Strict military environmental 
requirements imposed on equipment and systems cause 
gre^t increases in cost. 

Recommendation R&D-26: Multiple developments of 
equipments conforming to interface specifications should 
be obtained. Where the potential market for the equip¬ 
ment is large enough, industry-financed development 
should be encouraged: otherwise, multiple developments 
should be procured under Government contracts, giving 
due regard to unique Navy logistic problems. 

Recommendation R&D-28: Initially, long-term contractor 
maintenance warranties should be applied, where economi¬ 
cally practical, to equipment in which failed units can logi¬ 
cally be replaced in the field and conveniently returned to 
the contractor's plant or base for repair without compounding 
logistic problems or to which the contractor can have 
ready access for field repair, such as: airborne communi¬ 
cation, navigation, and identification equipment; modular 
radars and vehicular communication sets; complex man- 
pack equipment such as LORAN C/I); forward-looking in¬ 
frared (FLIR) systems; and domestic communication, data 
processing, and radar installations. 

Recommendation R&i)-30: The practice of joint military/ 
civilian management of Navy laboratories embodied in the 
concept of a commanding officer and a civilian technical 
director should be continued. 
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H. c omniendation ü-.j]: Top military and c ivilian per¬ 
formers should be matched to the key jobs in the R& l) 

management structures of ON K. NAVMAT headquarters, 
SVSCOMs, and the laboratories. Military jobs must be 
identified and treated as career-enhancing billets in the 
naval personnel selection process. Care must be taken 
to i emo\ e the artificial penalities that have become 
attached to the Rév D functional billets (they are not project 
management in the laboratories and headquarters, since 
these penalties undermine the important matrix support of 
Navv projects. 

Recommendation Rk 1)-:(2: Revision of military assignment/ 
toui lengths to provide substantially longer terms, where 
appropriate to professional specializations, should be con¬ 
tinued, T.ong tours should not be considered detrimental 
to officer promotion. 

Recommendation RM)-T(; Plans for career develoomcnt. 
particularly for professional civilians, should be further 
Je\eloped and supported and should include increased 
utilization of lateral job mobility, as typified by the 

^ IH Executive and Management Development Programs. 
I tilization of job-grooming placements for top per¬ 
forming civilians from middle management should be 
inc reased. 

Recommendation Rk 1)-:(4: Immediate efforts should be 
made to remove currently imposed congressional restric¬ 
tions on top-level Government executives salaries. 

TEST AND EVALUATION PANEL RECOMMENDATIONS 

< 1 > Major Recommendations 

Recommendation T&E-l: The organization within the 
office of the Chief of Naval Opera+;ons which is respon¬ 
sible for 'Combat Effectiveness" of naval systems should 
be strengthened. Resources for analysis, operational 
testing, combat simulation, intelligence liaison, require¬ 
ments auditing, tactical development and evaluation, and 
monitoring Fleet readiness should be included in the 
"Combat Effectiveness" office. 
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Recommendation T&E-7: A specific approval authority 
should be designated for TEMPs in each program cate¬ 
gory. This aspect is particularly pertinent to the Less- 
than-Major programs which are not subjected to Major 
program monitoring. Further, an annual review process 
for Less-than-Major programs should be established. 

Recommendation T&E-12: A flag officer should be desig¬ 
nated as Test Facilities Manager in the Naval Material 
Command to manage directly or through Systems Comrr ands, 
as appropriate, all test and evaluation related facilities, 
ranges, and centers assigned to the Naval Material Com¬ 
mand. This officer could be assigned additional duty in 
OPNAV as the Navy's Development Facilities Manager 
to provide the single point of contract with DEPDIR(T&E) 
on facilities and resources coordination. 

Recommendation T&E-15: A dedicated ship platform, 
new or old, with a multitest mission (i. e., weapons, 
machinery, electronics, etc. ) should be developed. 
Cortain major propulsion equipments, such as gas tur- 
gines and controllable-pitch propellers, cannot be tested 
during development in a true environment at existing shore 
sites. 

Recommendation T&E-16: The Navy should use combat 
integration test sites for all new major systems. 

Recommendation T&E-18: All programs involving digital 
weapons system/command and control interfaces should 
have a selected, skilled integrating agent accountable for 
the proper integration of the system. 

(2) Other Recommendations 

Recommendation T&E-2: The capability for seaborne 
simulation should be developed further in such a manner 
that future test and evaluation is accomplished in a 
simulated hostile environment. The operational training 
of personnel should also be realised in such a»i environ¬ 
ment. 
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Recommendation T&E-3: Test and evaluation planning 
should be reviewed to insure that threat requirements 
and test plana are both identified find addressed by the 
Developing Agency and OPTEVFOR during system design, 
engineering, and development testing. An auditable trail 
of requirements versus performance should be main¬ 
tained. 

Recommendation T&E-4: In-service evaluations of active 
fleet units, specifically those combatants with advanced 
missile weapons systems, should be strengthened in order 
to piovide the CNO witn documented reports on combat 
effectiveness of Fleet systems. This procedure would 
ensure timely feedback of engineering and support prob¬ 
lems to Developing Agencies. 

Recommendation T&E-5: A prioritized budget for imple¬ 
mentation of overall threat simulation requirements in 
support of all T&E programs from development through 
Fleet exercises should be established. 

Recommendation T&E-6: A truly expert evaluation force 
should be provided by elevating the overall knowledge and 
expertise of the Navy officer corps engaged in T&E through 
higher formal education in peacetime. (The continuing 
education program under the Naval Postgraduate School 
would assist in achieving this. ) 

Recommendation T&E-3: The need for the "Manual for 
Control of Testing and Ship Conditions" (NAVSHIPS 
0905-485-6010) should be reviewed to determine if the 
level of detailed involvement with the contractor during 
production testing is warranted in both a technical and a 
business sense. Additionally, the Navy should review 
the requirements of tht "Total Ship Test Program for 
Ship Production" (NAVSHIPS 0900-077-3010) with a view 
toward removing an expensive overinvolvement with the 
contractor's test program (e. g., Stage 3 test:-» and 
testing sequence requirements). 
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Recommendation T&E-9: It should be ensured that dis¬ 
crepancies brought out in tests are brought to the atten¬ 
tion of all concerned in a timely fashion and that time and 
funding are available for correction of deficiencies. The 
Panel further recommends that the use of the "yellow 
sheet" format, as used in the aircraft acceptance process, 
be adopted by OPTFVFOR. 

Recommendation T&E-10: Test and evaluation documenta¬ 
tion should be ensured that adequately describes test 
goals for reliability, maintainability, supportabipty (ILS), 
and survivability. 

Recommendation T&E-ll: The T&E planning effort and 
thft program review process should be used to ensure that 
a properly balanced program is formulated which provides 
for sufficient testing to achieve a desired level oi confidence 
in projected system performance. It should be recog¬ 
nized that systems can be overtested to the point ofjpeing 
uneconomical. Testing beyond the maximum capabflity of 
the item, where failures are expected due to design limits, 
should not be conducted unless the purpose of the Resting 
is specifically to examine the failure mode. Additionally, 
with due regard for the budget cycle, program sdhedule 
and funding plans which allow sufficient reserve/to permit 
correction of deficiencies uncovered during test execution 
should be ensured. 

Re^ommendatior T&E-13: The CNM Test Facilities 
Manager's office should be staffed and support to per¬ 
form the following tasks: 

Assess capacity and monitor work assignment 

Coordinate military construction and procurement 
funds: e. g., make facilities improvement consistent 
with workload projection 

Develop and manage Navy targets and threat simula¬ 
tion assets through appropriate field activities and 
in coordination with operational commanders. 



Summary 

Hecommendation T&K-14: Tlie Naval Sea Systems Com¬ 
mand should sponsor an an analysis of assigned facilities, 
similar to that documented in the NAVAIK Donaldson 
study, to assess existing capabilities, possible redundancy 
of effort, and areas susceptible to management refinement. 

Recommendation T&E-17: Wherever practicable, the 
Navy should locate future combat systems test sites on 
Navy-owned property to provide permanence for life- 
cycle configuration control and training facilities. 

Recommendation T&E-19: The FCDSSAs should remain 
under control o. OPNA\ , but improved procedures and 
processes, within a formal framework, should be 
established for the Material Command's interface with the 
FCDSSA. Because of operational aspects, the responsi¬ 
bility for life-cycle management of the system interface 
specifications (weapons to Command and Control) should 
specifically reside in the CNO offices. 

Recommendation T&E-20: Military purchases of com¬ 
mercial products, particularly successful off-the-shelf 
systems, should be examined especially for cost savings 
through simplification of contract requirements. 

PROCUREMENT PANEL RECOM MENT AT IONS 

(3) Systems Acquisition 

Recommendation PROC-1; The Secretary of Defense 
(SECDEi ) or the Deputy Secretary of Defense 
(DEPSECDEF) should reinforce the decentralization 
principles of DOD Directive 5000. 1 and its derivative 
policies by preventing OSD staff involvement in and 
constraint of the Navy's studies of alternatives prior to 
the Navy's requesting the program initiation Defence 
Systems Acquisition Review Council (DSARC) (#1). 
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Recommendation PROC-2: The Secretary of the Navy 
(SECNAV) should assure that SECNAV Instruction 5000. 1 
provides for comparable elimination of premature Navy 
staff involvement and constraint to assure the project 
manager's control over management of conceptual and 
exploratory development programs. 

Recommendation PROC-3: The Secretary of the Navy 
• SECNAV), the Chief of Naval Operations (CNO), and the 
Chief of Naval Material (CNM) should take steps to im¬ 
prove specific system development and acquisition pro¬ 
grams. In particular, strategy and plans should be de¬ 
veloped by experts professionally knowledgeable in a)! 
functional areas involved with benefit from contacts with 
knowledgeable industry personnel. These professionals 
should have long-term continuity. Such strategy 
should be developed with firm consideration given to 
existing POM-projected resources. The strategy 
should establish guidance within which the affected PM 
can perform tradeoffs. Key participants in the develop¬ 
ment of such a plan or strategy should continue in posr icn? 
of responsibility in the program. The PM must play an 
integral role if not actually lead the planning effort. 

Recommendation PROC-4: SECNAV, CNO, and CNM 
should take immediate, positive steps to improve 
major system planning, programming, budgeting, 
acquisition data for presentation to appropriate 
key congressional committee and professional staff 
members. SECNAV, CNO, and CNM should also 
take steps to better acquaint such persons with Navy 
mission deficiencies, programs, and requirements. 

R'pc o^niendution PROC -5: Major acquisition programs 
should be budgeted on a multiyear basis and include a 
management reserve, which should be under the control 
of the Navy. 

Recommendation PKOC-6: The Navy should identify 
certain "core" programs that should be regarded 
by all concerned as inviolate short of major change 
in the threat assessment. The Navy should present a 
long-range plan for these programs to the Congress 
and justify the need for multiyear authorization. 
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Recommendation PROC-7: OSD and the Navy should 
develop a coordinated approach to resource require¬ 
ment planning aimed at reduction in the levels and 
types of detailed OSD monitoring, rules and thres¬ 
holds of governing substitutions among various re¬ 
source categories, and the multiple shredouts of 
program elements. 

Recommendation PROC-8: The Navy should closely 
examine the problems associated with downward pres¬ 
sures on program estimates with a view to formulating 
policies aimed at elimination of such practices, which 
are the genesis of cost growth and claims and ultimately 
of congressional antipathy. 

Recommendation PROC-9: The Secretary of Defense 
(SECDEF), DEPSECDEF, and SECNAV must effect 
improved accommodation between OSD and Navy views 
as to the appropriate balance to be struck between 
OSD/Navy responsibilities, interests, and prerogatives 
as intended by the principles of DOD Directive 5000. 1. 
Some specific examples are the following: 

. Eliminate OSD staff constraint of Navy studies of 
alternatives prior to Navy's requesting the first 
DSARC. 

. Extend the half life of DSARC decisions. Once the 
SECDEF/DEPSECDEF and SECNAV agree on a 
signed DCP, stick with the decision longer than 
is currently the case — i. e. , purposefully reduce 
program turbulence, which is generated internally 
by OSD/Navy. 

Adopt a practice of hearing Navy positions first¬ 
hand before making negative decisions regarding 
the Navy's DSARC proposals. 

Retreat from the practice of using the DSARC pro¬ 
cess to approve annual production buys of hardware 
programs already approved for production. 
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. Relative to shipbuilding programs, adopt a practice 
of letting the thresholds established in the original 
DCP operate to control the construction program 
(i. e., the current trend is toward requiring as 
many as ten separate DSARCs, with all the atten¬ 
dant prebriefings, briefings, etc. in connection 
with a. new ship class development and construction 
program'. 

Recommendation PROC-IO: SECNAV should convene the 
NSARC upon the recommendation of the CNO or the CNM, 
to review major weapons systems acquisition at key junc¬ 
tures where DSARC meetings are now required. CEB 
meetings now conducted as pre-DSARC meetings should 
be conducted in joint sessions with the NSARC, to assure 
that all senior Navy principals consider program issues 
concurrently and jointly, and to reduce review activity for 
the PM. 

Recommendation P ROC-11: SECCEF. DEPSECDEF, and 
SECNAV should evaluate staff needs, functions, and re¬ 
sponsibility/authority assignments in the context of the 
emphasis in streamlined decisionmaking and strong, rel¬ 
atively autonomous PMs. Specific policy should be prom¬ 
ulgated that delineates authority and responsibility limits 
of staff specialists. The billets eliminated by the reduction 
of excessive layering should be utilized by reassigning 
them to the staffs of PMs. 

(4) Procurement Practices 

Recommendation PRQC-12: The Navy should improve the 
reliability of estimated program costs it presents to 
Congress. The responsibility for the preparation of 
baseline cost estimates should be assigned to the SYSCOMs. 
Detailed baseline estimates with associated rationale 
should be developed for each major program. The base¬ 
line estimate should be made a matter of record and 
should not be changed except when justified by modifica¬ 
tions to scope and then only when completely .ubstanti- 
ated in writing. 
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Recommendation PROC-13: The Navy should emphasize 
the review of proposed acquisitions at the beginning of the 
business cycle utilizing the APP document to delineate 
clearly all facets and considerations of the proposed 
procurement. Review should be accomplished through 
the command chain including a representative of the 
Assistant Secretary of the Navy for Installations and 
Logistics (ASN(I&L)). RANs and D& Fs should reference 
the approved APP and should be expedited through the 
system 

Recommendation PROC-14: NAVMAT should assess 
SYSCOM capacity to approve its own business clearances 
and increase their approval levels as appropriate. 
NAVMAT should periodically audit the SYSCOMs' per¬ 
formance of the business clearance function and, if that 
audit reveals serious deficiencies, the business clear¬ 
ance authority can be returned to NAVMAT until the 
deficiencies are remedied. 

Additional billets should be provided to the SYSCOMs' 
contracts directorates for specialists in advanced 
pricing techniques. 

Recommendation PROC-15: Reliability and maintain- 
abiUty requirements should be eliminated from the 
business clearance. These requirements have 
nothing to do with the business aspects of procurement 
and have substantially increased procurement lead 
times. 

Recommendation PROC-16: While the regulations with 
respect to the source selection and negotiation proce¬ 
dures presently exist, more definitive explanation 
of the intent and purpose of these procedures should be 
included in applicable instructions and more training 
undertaken at various levels to assure proper imple¬ 
mentations. 

Recommendation PROC-17: Requests for Proposals 
(RFPs) should be carefully reviewed for clarity of re¬ 
quirements. Where it is desirable to allow a contractor 
freedom to develop an individual technical approach, this 
fact should also be clearly delineated. 
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Recommendation PROC-18: Policy statements should con¬ 
tinue to be developed that emphasize a desire to prevent 
erosion of the spirit and intention of the ground rules and 
to avoid selection practices that lead to auction techniques, 
excessive technical transfusions, and undue pressures 
upon contractors through best and final offer techniques. 

Recommendation PR0019: Buy-ins should be discouraged 
by downgrading proposals that appear to be priced unreal¬ 
istically low. 

Recommendation PROC-20: A clear-cut policy is needed 
to define the contract type to be used at various stages 
of program development. To accomplish this, SECNAV 
Instruction 5000.1, Naval Procurement Directive (NPD) II-4, 
and ASPR Section 3, Part 4, should be rewritten to de¬ 
scribe the options available and the recommended cri¬ 
teria upon which contract selection should be based. The 
acquisition strategy should be provided for enforcing these 
instructions in every case. 

Recommendation PRCX -21: The CNM should clearly 
enunciate the aims of the engagement concept by setting 
forth a posture and attitude calculated to motivate per¬ 
sonnel at all levels, both Government and contractor, 
to produce the kind of effort the national interest re¬ 
quires. Management training within the Navy and indus¬ 
try program and functional organizations should em¬ 
phasize this philosophy. 

Recommendation PROC -22: Contract provisions with 
respect to payment should be reviewed with recognition 
of the cash-flow problems incident to present inflation, 
high interest rates, and other economic problems. 

Recommendation PROC-23: In future contracts, escala¬ 
tion provisions should be revised to reflect the impact 
on contractor costs attributable to abnormal general 
economic conditions. If indices are used, they should 
be a reasonable reflection of the variations in cost for 
labor and materials utilized by the contractor in 
performance of the specific Government contract and 
should be applied in recognition of a mutual problem 
without unreasonable restrictions. 
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(5) Program Management 

Recommendation PROC-24: The authority of the PM 
should be increased by giving him control of funds to 
the extent practical for his project. Support provided 
to the PM by the functional organizations should be 
handled in much the same manner by the PM as he 
handles his contractors. Performance of the in-house 
support supplied to the PM should be measured by the 
same techniques that are used to measure the perfor¬ 
mance of industry. The PM should have considerable 
latitude in regard to how much work he assigns in-house 
and how much work he contracts for outside. 

Recommendation PROC-25: The number of personnel 
on the direct staff of the PM should be increased in 
order to allow him to manage both the in-house and 
contractor efforts. The exact number of personnel 
in the program management organization is a function 
of the complexity of the program, the level of compe¬ 
tence and training of the personnel, and the point in the 
life cycle of the system. As a very minimum, the PM 
must have sufficient personnel to determine cost, 
schedule, and technical conditions. He must have 
sufficient personnel to act as ar effective transfer 
function. 

Recommendation PROC-26: The Navy should stress the 
career opportunities of the PM function and recognize 
the increase in the responsibilities of the PMs. The 
grade assigned should reflect this change. The Navy 
should assign dynamic rising officers to PM billets to 
demonstrate the importance of the job. Promotional 
reviews should be conducted by people in the manage¬ 
ment chain and not by those who have no knowledge of 
a PM's effectiveness. 
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Hm ommendation PHCK -27: Every effort shou1 \ be 
exerted by OSH, CN’O, and C \M and their staffs to 
strip out those organizational elements that have 
become operational beyond their assigned responsi ¬ 
bilities. 

Kecommendation 1MKX -28: Each headquarters should 
examine every exereise it puts the PM through to 
determine if that task is really necessary and if the 
office can answer the questions with data already avail¬ 

able to it. 

Herommcndntion PK(X'-29: Each headquarters should 
do its best to answer inquiries from higher headquarters 
w ithout making waves in the next lower headquarters. 
Particular attention should lie paid to each headquarters' 
elaborating on the request of tue one above as it passes 
to tfie one below. 

Kecom mendation PK(X>dO: The PM should be given 
the authority to run his program. This authority can be 
exercised only if the PM is given control over all funds 
allocated to his protect. The PM should be allocated 
funds to buy support from wherever he need: it, including 
support from SYSC'OMs. 

Recommendation PHCX'-dl : The SEC DEI- and the De¬ 
partment of the Navy should take immediate steps to im¬ 
plement the letter and intent of DOD Directive 5000. 1. 

Recommendation PROC-52: The functions of the PC O 
or his representative should be kept separate and dis¬ 
tinct from those of the PM The PCO or his repre¬ 
sentative should be a dedicated member of the PM staff 
and should be collocated with his staff. PVs should not 
have warrants. 

Recommendation PROC-Tb On those projects handling 
large FMS cases, adequate staffing should lie provided 
to the PM to handle the additional workload. 
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Recommendation PH(X'-34: The Navy and OSD should 
examine the present policy of negotiating FMS cases to 
insure equitable treatment of F. S. contractors for those 
costs associated with the foreign procurement. 

<6> Ship Acquisition 

Hecommendation FHOC- '.3; Kigorous attention should 
be placed on the operational analysis leading up to the 
statement of requirements for new ship classes. Con¬ 
scientious effort should be made to achieve the obiectives 
of OFN'AV Instruction HO 10. H00. The results of this 
effort should be scrutinized carefully at the program 
initiation DSAHC. 

Recommendation PHOC-:t6: The policy of allowing only 
one estimating authority for ship acquisition programs 
fN'AVSEA 052) should be continued. Baseline estimates 
should not be changed without sufficient cause. Any 
change should be documented. 

Recommendation PRQC-37: If a program is not funded 
at a level that supports the NAVSEA-approved estimate, 
the scope of the program should be reduced if that is 
feasible, or the program should be stopped. 

Recommendation PHOT-58: Every effort should be made 
to c onvince the OMB and the Congress of the desirability 
of multiyear authorization for ship acquisition programs. 
Some flexibility should be requested for the project man¬ 
ager in timing of expenditures. 

Kecommendati in PROC-59: Criteria for judging 
acquisition approaches should be developed and used in 
selecting the approach that is best suited for a given 
program. 

Recommendation PHOC- iO: NAVSEA should continue 
tiie present emphasis on increasing the scope of the 
design effort going into the contract plans and specifi¬ 
cations to provide greater assurance that a valid estimate 
can be made, a fully responsive design developed, and 
the resultant ship built at reasonable cost. 
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Recommendation PROC-41: On programs involving 
significant numbers of production ships or ships of high 
unit cost, NAVSEA should defe1" solicitation of the follow 
ships until the majority of the detailed design drawings 
for the lead ship have been issued. If the program 
is critical to national defense needs and proceeding with 
procurement of follow ships prior to this point is neces¬ 
sary, the higher risk involved should be recognized. 
Provisions should be made for the higher risk in the 
budget and in the terms of the contract used for the 
early follow ships. 

Recommendation PROP42: In negotiated procurements, 
realistic target cost levels should be set (ensuring that 
adequate amounts are included for labor, material, 
and other valid cost elements) supported by sound base¬ 
line cost estimates. 

Recommendation PRQC-43: The type of contract for the 
lead ship should be tailored to the degree of risk. Some 
type of cost-reimbursement contract should be used when 
significant risk is present. A fixed price contract should 
be used only when the data package is sufficiently complete 
to permit realistic pricing. 

Recommendation PROC-44: When competitive procure¬ 
ments are used, action that could lead to an auction-type 
environment should be avoided. The feasibility of using 
two-step negotiated procurements should be examined. 
Emphasis in the first step should be put on identifying 
the offeror(s) fully qualified for the particular shipbuilding 
program; then cost proposals should be solicited once 
from the qualified shipbuilders. 

Recommendation PROC-45: When the PF procurement 
approach is to be the ship acquisition model and when con¬ 
currency is necessary, the following considerations should 
be given special attention: 

Contract for the lead ship on a cost-type basis. 
Contract with the lead yard for some of the first 
lot of follow ships. 
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Contract for the follow ships from other yards on a 
fixed-price basis only after effort on the lead ship 
has produced a stable design. The first follow ship 
from the lead shipyard should be scheduled for com¬ 
pletion at least 12 months after delivery of the lead 
ship. The first follow ship from a follow shipyard 
should be scheduled for completion at least 18 months 
after delivery of the lead ship. 

. Include sufficient funds in the program budget to 
cover possible costs stemming from the Government's 
warranting the detailed design package. 

Recommendation PROC-46: NAVSEA and the Shipbuilders 
Council should undertake a study to develop indices that 
are adequate to reflect shipbuilding cost escalation. 

Recommendation PROC-47- NAVSEA and the shipbuilders 
should schedule ships more realistically and/or NAVSEA 
should provide that the escalation would apply to some 
reasonable period of delay 'possibly 1 year) in the com¬ 
pletion of each ship in a series. 

Regommendation PROC-48: In order to make its ship¬ 
building programs more attractive to industry, the Navy 
should minimize the shipbuilders' cost problems either 
with more adequate and timely progress payments or 
allowance of interest as a valid item of cost or both. 

Recommendation PROC-49: Toward the objective of 
reestablishing a cooperative relationship with its ship¬ 
builders, the Government (NAVSEA, SUPSHIPs, and the 
Defense Contract Audit Agency (DCAA) should limit re¬ 
quests for data regarding the operation of a shipyard to 
that which the Navy actually needs to fulfill its responsi¬ 
bilities for ship acquisition. The type and extent of data 
requested should be commensurate with the type of con- 
tract(s) used. NAVSEA should set forth a moderate 
policy on the engagement concept and insure that the 
service philosophy is clearly understood at all echelons. 
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Recommendation PROC-50: For each major combatant 
acquisition program, an integrator should be engaged to 
concentrate on systems integration and to test the system 
at a land-based test site. The Navy should continue to 
utilize a land-based test site of the weapon/command 
and control system in all ship acquisition programs 
involving new designs to test fully as much of the system 
as is practicable prior to installation of the first system 
in a ship. The test site should be placed where it can be 
used most effectively by the engineers r-sponsible for 
system design and test. 

Recommendation PROP51: In programs involving a 
sizeable number of ships» an extra ship set of equipment 
should be procured for use in the land-based prototype 
throughout the shipbuilding program for testing and train 
ing. 

PRODUCTION PANEL RECOMMENDATIONS 

(1) Major Recommendations 

Recommendation PROD-1: The Navy should retain the 
project/functional matrix organization staffing of most of 
its project management offices. The vertical organiza¬ 
tion is, however, supported for high-value, top-priority 
programs for which the number of people required full 
time warrants it. 

Recommendation PROD-3: For major projects, the Navy 
should locate the PCO on_the staff of the PM. Necessary 
procurement support staff should also be assigned to the 
staff of each major weapon system acquisition project man¬ 
ager. The PCO and the PCO's supporting staff should be 
physically located in the project management office. Col¬ 
lateral reporting responsibility for policy guidance to other 
elements of the parent organization may be retained as 
appropriate. 
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Recommendation PROD-18: The Navy, with the assistance 
of the Office of the Secretary of Defense, should take imme¬ 
diate action to retain title to the Boston Naval Shipyard (less 
the 28 acres reserved for the USS Constitution National 
Park), in order that surge drydock capacity for the repair 
of large, complex naval ships may be maintained on the 
east coast. 

Recommendation PROD-19: The Navy should study the need 
for, and feasibility of, leasing to private contractors the 
Hunters Point Naval Shipyard facilities and the Charlestown 
portion of the Boston Naval Shipyard facilities, and request 
options for Navy use of the large South Boston drydock as 
required. The Navy should seek an out-leasing arrangement 
similar to that employed for the large Navy floating drydock 
at San Diego, whereby contractors bid for use of the facility, 
and the Navy ship-repair work is accorded priority. 
These actions should be taken to assure the maintenance of 
a capability for repair of naval ships in the Boston and 
San Francisco areas in order that the naval-shipyard dry- 
docks there may be used for emergent Navy repair work 
when required. 

Recommendation PROD-20: The Navy should not assign 
new-construction work to naval shipyards until and unless 
(1) a series of three or more follow-ship auxiliaries can 
be assigned to a single yard; (2) the new-construction work 
can be assured of protection from excessive disruption by 
emergent repair work; and (3) ceiling relief can be provided 
to th'' performing naval shipyard so as to provide for orderly 
buildup of a shipbuilding workforce in such a way that the 
shipyard's repair capability is not deleteriously affected. 

Recommendation PROD-21: The Navy should take steps to 
acquire and maintain an active capability among at least 
hree shipyards for construction of nuclear submarines, 

and among at least two shipyards for the construction of 
nuclear surface ships, in order that nuclear shipbuilding 
capabilitity may be spread among an industrial base suf¬ 
ficiently large to protect national security interests. To 
do so, the Navy will find it necessary to seek to create 
an environment that will attract private capital invest¬ 
ment in nuclear shipbuilding for the Navy. 

VIII-25 



Summary 

jjecommendation PROD-24: The Navy should intensify 
Its efforts to acquire Federal funds, through the Compre¬ 
hensive Employment and Training Act of 1973 or other 
similar program, to support training programs in public 
and private shipyards. Funds so acquired should be 
applied to support of both long-term (3- to 4-year) ap¬ 
prentice training and short-term (up to 6-month) entry- 
level training. Distribution of the training funds should 

thC DePartment of Labor to NAVSEA, and from 
NAVSEA directly to the naval and private shipyards 
whose training programs have been qualified for such 
funding support. 

Recommendation PROD-25: Navy Industrial Fund (NIF) 
activities should operate with financial controls; personnel 
ceiling (or quasi-ceiling) controls should be removed from 
NIF onHxrf+föo 

Recommendation PROD-26- U. S. Civil Service regula- 
tions with respect to reductions-in-forcr 'RIF) for NIF 
activities should be reexamined to attempt :o reduce the 
time period between the decision date that a RIP’ is re¬ 
quired and the date when employees are off the payroll. 
Alternative means of rapidly reducing the number of 
employees for relatively short periods of time with more 
streamlined administrative procedures to effect this 
would be highly desirable in giving the industrial manager 
the flexibility needed to meet a changing workload, while 
also protecting the long-term job rights of the employee. 

ijecommendation PKOD-37- The Navy should ensure that 
the absence of personnel ceiling controls does not affect 
the distribution of industrial work between the public and 
private sectors to the detriment of private industrial capac¬ 
ity and capability. H 

jie_c.ommendation PROD-39- The Navy and Department of 
Defense should continue and intensify their efforts to ob¬ 
tain congressional autorisation of a 5-year Navy shin- 
building program. H 
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Hecommendation PHOD-30: The Navy should provide inter¬ 
ested and qualified members of the shipbuilding and ship 
repair industry the outlines of the shipbuilding program con¬ 
tained in the D- partment of Defense's Five-Year Defense 
Plan (FYDP) and of scheduled ship-repair and overhaul 
v/ork. The information should be made available as part 
of periodic conferences or joint planning sessions, giving 
contractors opportunities to comment on the Navy's ship- 
work plans. 

Recommendation PROD-31: The Navy should continue and 
broaden its use of lead and follow yards in ship design pro¬ 
curements as was done in the Patrol Frigate and Sea Control 
Ship procurements, as a means of improving the adequacy 
of the technical-data packages used in ship acquisitions. 

Recommendation PROD-32: The Navy should assure that 
delivery scheduler stated in requests for proposals (RFPs) 
are both realistic and flexible, in order to secure maximum 
competition. 

Recommendation PROD-33: The Navy should award cost- 
reimbursable contracts for lead ships; follow ships, ex¬ 
cept for the first follow ship built by a second source, should 
normally be procured under fixed-price-plus-incentive-fee 
contracts with adequate provisions for escalation. 

Recommendation PROD-40: The Navy should continue to 
make claims evaluation and processing a headquarters re¬ 
sponsibility and relieve the CAOs of any responsibility in 
the claims evaluation process, in order to allow the CAOs 
to pursue their major task of administering current con¬ 
tracts. 

R commendation PROD-41 : The Navy should continue its 
emphasis on expeditious claims processing and on claims 
prev "ntion. 

Recommendation PROD-42: The Navy should process all 
changes to a contract on a priority basis and should try to 
use maximum pricing of changes whenever feasible in 
order to minimize the possible impact on production while 
a cost evaluation is in process. 
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Recommendation PRnn-aa. A combat-systems integrator 
or integrating contractor should be required in the develop- 
men, and construction of every major combatant shfp cliss. 

Recommendation PliOD-46j An I.BTS should bo required 
lor system development and software «’¡dation for each 
major comoatant ship class. 

g^TThonuldti°n .PROn-47' The c°mbat systems inte- 
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test'gand r ,0pTn'' SOft"'ar,! va¡idation, construction, test, and trials pha , of the lead ship. 

Recommendation PROD-sq. The techniques that have 
proven successful in drastically reducing the backlog of 
undefined and unpriced change orders and in closing out 
contracts should be applied at those CAOs that have been 
making inadequate progress in this area. 

^commendation PROn-ÕP For each major project a 

PM eu dPbre,ert °ffiaer actins as a rePfesentati^ve of the 
P\ Should be assigned to the staff of each CAO exercising 
field contract-administration functions for contracts that8 
cover significant portions of the project's efforts. 

ijecommendation P ROD - ñ 'A ■ NAVPROs and SUPSHIPs should 
be relieved of responsibility for administration of claims 

"otr^of tura,so aBree ,o pursue ciaims ™ o' 
business with the Go«“,COndUCi da-v-‘o-clay 
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S u 
Recommendation PROD-54: The policy of "a single Govern- 
ment face to the contractor" should be reaffirmed and prac - 
ticed. The cognizant CAO should be clearly identified as 
the Government team leader in the Government interface 
with the contractor. He should coordinate, schedule, and 
resolve any differences stemming from the activities of 
varying Government offices or agencies with respect to 
the contractor. Any problems that cannot be satisfactorily 
resolved at the local level should be taken promptly through 
the chain of command to whatever level is necessary for 
resolution. 

Recommendation PROD-55: The CAO should participate 
in negotiation of contracts so that CAO personnel will be 
knowledgeable in the intent of the contracts as well as in 
their terms and conditions; to the extent practicable, the 
CAO should participate in the evaluation of proposals or 
in competitions leading to contracts; where practicable, 
these premises should apply to DCASOs and Air Force 
Plant Representative Offices (AFPROs) as well as NAVPROs 
and SUPSHIPs. 

. t 

: I 
(2) Other Recommendations 

: 

Recommendation PROD-4: The Navy should continue to 
seek support for the collocation of NAVSEC with NAVSEA. 

Recommendation PROD-5: Personnel ceiling controls (or 
any other management device that has similar effects) 
should be removed from programs for which the personnel 
and other support costs are reimbursable. For foreign 
military sales programs, the number of people hired could 
simply be the number that the customer is willing to pay 
for. For other reimbursable programs, compensating 
ceiling authorization could be provided between the exec¬ 
utive agencies involved, inasmuch as the total work 
would still be within the bounds of an anproved and 
budgeted program. 

Recommendation PROD-7; The Navy should seek a better 
balance between the authority of the Chief of Naval Opera¬ 
tions (the user) and that of the Chief of Naval Material 
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(the producer) in the acquisition of weapon systems. It is 
considered that the role of OPNAV should be focused on 
mission requirement determination and the role of NAVMAT 
and the SYSCOMs should be focused on the acquisition of 
weapon systems to meet OPNAV's stated requirements. 

Recommendation PROD-8: The Navy should better define 
the role of NAVMAT headquarters. Those headquarters 
functions that contribute positively to the weapon-system 
acquisition and logistic support processes should be re¬ 
tained. Any resources identified as excess could be ef¬ 
fectively applied within the SYSCOMs. 

Recommendation PROP-9: The number of briefings re¬ 
quired to be made by PMs should be reviewed, reduced, 
and consolidated. Opportunities for reduction exist in 
eliminating those briefings that are for information only 
and in substituting written communications for some 
formal briefings. It would be beneficial if briefings to be 
made were limited to those people who actually must make 
a decision as a result of the briefing. 

Recommendettion PROD-10: The Navy policy requiring 
negotiation of price before an engineering change is 
contractually authorized should be continued, and in those 
cases where a time-consuming cost evaluation of the 
change is required, the Navy and the contractor should 
attempt to maximum-price the change to forestall any 
adverse impact on production. 

Recommendation PROD-11: The Navy should place major 
emphasis on achieving both technical approval and contrac¬ 
tual authorization of Class I ECPs within existing approval 
time targets. 

Recommendation PROD-12: In each SYSCOM certain con¬ 
tract negotiators in each major weapons area should be 
designated to process contract change orders implementing 
CCB directives as their task of first priority. To make 
such an assignment meaningful, the processing of paper 
between the CCB, project manager, and contract negotia¬ 
tor must be streamlined. 
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Recommendation PROP-16: The local contracting authority 
at naval shipyards should be increased. 

Recommendation PROD-17: Authority should be granted to 
SUPSHIPs to issue ship repair and alteration work to 
Master Ship Repair (MSR) Contract contractors on a cost- 
reimbursable basis to the extent that the adequacy of the 
contractors' accounting system will permit, when work 
is insufficiently described to permit soundly based fixed 
pricing. The bulk of ship repair and alteration work 
should continue to be issued by SUPSHIPs on a fixed- 
price basis, but issuance of appropriate work on a cost- 
reimbursable basis will eliminate delays in work ac¬ 
ceptance and reduce potential claims arising from work 
whose scope could not be sufficiently forecast. 

Recommendation PROD-22: The Naval Air Systems Com¬ 
mand should reevaluate the aircraft industrial base in the 
light of today's situation, considering viability, mobili¬ 
zation, and overall capability in the aerospace industry. 

Recommendation PROD-23: 1’he Naval Air Systems Com- 
mand should make visible a firm plan that delineates 
work to be done in the private sector and work to be done 
by Government agencies, and should allocate work in 
accordance with that plan. 

Recommendation PROD-28: Through the Office of the 
Secretary of Defense, the Navy should request that 
priority be given to the President's program to combat 
unemployment to creating jobs in those segments of the 
defense industry experiencing manpower shortages. 
Specifically, rather than naval shipyard employment 
being reduced below the levels demanded by assigned and 
projected workload, "public-service" and "Vietnam- 
veteran" jobs to be established in the President's 
unemployment-reduction programs should be assigned 
to those shipyards. Similar priority should be given to 
support of additional productive jobs in private shipyards 
doing naval or commercial shipwork in the national in¬ 
terest in depressed-employment areas. 
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Recommendation PROD-34: The Navy should eliminate 
misuse of best-and-final-offer procedures. 

Recommendation PROD-35: The Navy and industry should 
recognize that technical documentation represents a best 
effort to describe what is intended. Correction of errors 
in technical documentation should be the goal in resolving 
any differences between Government and industry. Ad¬ 
ministrative and contractual procedures should focus on 
achieving this goal. 

Recommendation PROD-36: The Navy should consult in¬ 
dustry in advance of changing or modifying specifications 
that have a significant impact on industry. If this prac¬ 
tice were followed, the Navy would be advised of the im¬ 
pact on producibility, cost, schedule, and utility that 
would result from such a specification change. This 
could then be considered within the overall framew-ork 
of what is intended by the change and what would be the 
relative impact of that change. 

Recommendation F ROD-37: The Navy should assure 
sufficient time for a second shipbuilder building his first 
follow ship to "proof" his production prior to proceeding 
with the rest of a series of follow ships. 

Recommendation PROD-38: The Navy should place limits 
on the volume of paper permissible in contractors' pro¬ 
posals to facilitate the evaluation process and to reduce 
the cost to a contractor of proposal preparation. 

Recommendation PROD-39: The Navy should advise 
offerors as to what criteria and order of importance 
will be applied to evaluation of their proposals. 

Recommendation PROD-43: The Navy should attempt to 
locate claims teams at offices other than CAOs in order 
to prevent the growth of adversary relationships between 
contractors and the CAOs. 

Recommendation PROD 48: If location permits, an LETS 
should be used as a production aid during construction of 
all ships of a class. 
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Kecommendation PROD-49: After construction of the 
lead ship, an LETS should be retained for training fleet 
personnel and for checkout of design changes in hard¬ 
ware and software. 

Recommendation PROD-52: If improved planning stability 
such as is described herein cannot be instituted, the num¬ 
ber of billets allocated to those SUPSHIPs primarily 
engaged in administration of ship overhaul and repair 
work should bc^ncreased. 

Recommendation PROD-56: The missions and charters 
of SUPSHIPs, NAVPROs, and DCAA should be reviewed 
to eliminate overlapping functions; in particular, dupli¬ 
cations of authority in both financial and industrial areas 
should be eliminated. 

Recommendation PROD-57: The command responsibilities 
of NAVAIRSYSCOMREPLANT for NAVAIR NAVPROs 
should be deleted from the NAVAIRSYSCOMREPLANT 
charter and should be exercised by NAVAIR headquarters. 

COST PANEL RECOMMENDATIONS 

(1) Cost Estimating and the Use of Cost Estimates 

Recommendation COST-1: Emphasize the importance of 
the cost estimating function throughout the command 
chain. 

Recommendation COST-2: Provide adequate staffing, 
training, and career patterns in the cost estimating and 
cost analysis function. 

Recommendation COST-3: Establish a central cost esti¬ 
mating and analysis group in NAVELEX. 

Recommendation COST-4: Provide the three SYSCOM 
estimating groups (NAVSEA and NAVAIR now exist; 
NAVELEX is proposed) with the independence and top 
management support necessary for the preparation 

VIII-33 



Summary 
/ 

of quality estimates by having these groups renort at 
an appropriate level in the SYSCOM that will insure 
this support and independence. 

rff/"da"°V'OST--^ ,nStU1 in a11 areas of command the importance of cooperating with and providing, in a 
disciplined and timely fashion, to the estimating function 
the most complete information available concerning the 
fichnical definition, risk assessment, quantity require¬ 
ments and schedule parameters on which to base estimates. 

^commendation COST-C; Enforce OPNAV Instruction 
4700.12C. Provide for greater discipline in the planning 
p ase and during the complete budget cycle to insure that 
late changes to programs are minimized and that the 
number of programs for which budget quality estimates are 
required are held to the prime candidates to diminish 
the use of less than Class C estimates in budgets. 

|g£ommendat.°n 0°57.7. Make it a firm policy in each 
SYSCQM to provide the cost estimators and cost analysts 
with access to the detailed cost data supplied bv contrac¬ 
tors in support of proposals and with the contract costs 
reported in accordance with the criteria established by 
D00 instruction 7000.2 or other contract cost reporting 
requirements. 6 

Recommendation COST-8: include a contingency in the 
estimate whenever a less-than-budget-quality cost 
estimate is to be included in the budget. 

Recommendation COST-9: Directed cost estimates that 
modify those prepared by the responsible cost estimating 
functions should be identified as such. This identification 
must include the identity of the person or authority respon 
sible for the directed cost estimate. 

Recommendation COST-10: Reduce layering of cost 
estimating and layering of the review and analysis of 
cost estimates. Detailed review and analysis of esti¬ 
mates by NAVCOMPT and ASD(Comptroller) except for 
their normal budget review, should be eliminated 
Modify the charter for the ASD (PA&E) Cost Analysis 
Improvement Group (CRAIG) to limit their function to 
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that of establishing criteria and guidelines concerning 
the preparation and presentation of cost estimates on 
defense systems to DSARC and to that of monitoring 
the armed services' cost estimating procedures, method¬ 
ology, and accuracy to assure OSD that the services are 
performing their responsibilities. Place OP-96D's staff, 
augmented as necessary, and its present function of 
preparing Independent Parametric Cost Estimates 
(IPCEs) and making detailed reviews and analyses of 
SYSCOM estimates, in an area insulated from program 
or budget bias or outside influence. The Office of the 
Assistant Secretary of the Navy (Financial Management) 
appears to be a logical choice, although all possible 
choices should be evaluated. The detailed cost esti¬ 
mating review results should be available to all levels 
of management in the Navy and OSD. Presentations to 
DSARC on the review of weapon system costs would 
then be made by the; ASM (FM) or his designee. The 
main thrust of this recommendation is that DOD should 
place responsibility and accountability for cost esti¬ 
mating on the Navy. 

(2) Assessment of the Financial Impact of Risk 

Recommendation COST-11: Continue to place emphasis 
on risk assessment. Make risk assessments in quanti¬ 
tative terms and use them in decisionmaking, especially 
in budgeting and contracting. 

Recommendation COST-12: Choose contract type, target¬ 
ceiling spread, and incentives that prevent the assumption 
of undue risk by either the contractor or the Government. 

Recommendation COST-13: Recognize the need for 
engineering support during production; buy it and use it 
to minimize risk. 

Recommendation COST-14: Modify current production 
contract long-lead provisions to reflect material pro¬ 
curement lead-time risks. 
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Recommendation COST-15: Set realistic schedules and 
recognize schedule risk in prime contracts. Plan for 
schedule risk in GFE delivery and/or, if this is not 
feasible, consider CFE procurement. 

Recommendation COST-16: Investigate the problems in 
data requirements and payment delay being experienced 

Recommendation COST-17: For new research and de¬ 
velopment programs: 

. Use Navy laboratories to identify risk early in 
preliminary design. 

. Use the entire applicable Navy estimating capability 
to price t ie program. 

. Approve a bidders list prior to RFP formulation 
and use contractor support in cost estimating, 
risk assessment, and RFP preparation. 

. Recognize the uncertainty of proposed cost at com¬ 
pletion and evaluate proposed target price on the 
basis of traceability, credibility, and risk planning. 

. Ask questions of the proposers as necessary to ob¬ 
tain understanding of the proposals. Make provision 
for the proposers to make a final price adjustment 
accounting for this dialogue. Evaluate this final 
price on the basis of traceability and credibility. 

(3) Design to Cost and Life-Cycle Cost 

Recommendation COST-18: Continue to apply design to 
cost principles, especially in preliminary design. 
Understand where the cost really is: emphasize the 
quality of the estimate which sets the cost goal. 
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Recommendation COST-19: Competition and alternate 
designs are the toucnstones of design to cost. The Navy 
should provide adequate time and money in the early 
design phases to assure the success of design to cost 
by taking the following measures: 

Have the qualified contractors participate with the 
Navy laboratories and the SYSCOMs to provide the 
data needed to issue a meaningful RFP. 

. Establish a prioritized or weighted set of perfor¬ 
mance characteristics with either an acceptable 
range or a minimum value specified for each 
characteristic. These should be coupled with a 
design-to-cost ceiling representing the maximum 
average unit cost figure acceptable to the Navy. 

. These requirements should be the basis of the 
RFP. This approach provides the contractors 
with flexibility necessary for alternate design 
concepts and performance/cost tradeoffs. 

. Wherever feasible, use two contractors through 
the engineering development phase. A competitive 
advanced development phase is particularly crucial. 

. Increase the R&D effort emphasizing design to 
cost in the areas of materials, processes, com¬ 
ponents, systems, and subsystems +o improve the 
cost of these elements. 

Recommendation COST-20: Sine, shipbuilding is a 
special case of design to cost, it is recommended that 
the Navy undertake a special study to determine: 

• The benefits that could derive from competitive 
preliminary designs for ships 

. The feasibility of expanding this capability in pri¬ 
vate shipyards 

• The benefits of competition through the preliminary 
design and prototype phases of combat weapons 
systems. 
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Recommendation COST-21: Life cycle cost should be 
considered as only one of the many disciplines in the 
weapon system design, acquisition, and operational 
cycle. It must not be allowed to become the sole driver. 
It is also doubtful if a total life cycle cost figure, de¬ 
rived through a large computer printout, is of any 
value, given the weaknesses in the current data banks and 
basic cost information. However, life cycle cost can be 
used in acquisition management by concentrating on those 
portions or determinants of post-deployment cost that 
are design sensitive and/or influenced by the acquisition 
manager and contractor action, such as reliability and 
maintainability, manning (numbers and skills), training, 
and support equipment. 

Recommendation COST-22: Reexamine and simplify the 
instructions issued relative to design to cost and life 
cycle cost. Use every possible precaution to prevent 
design to cost and life cycle cost from becoming 
another "ility. " Provide guidelines to Navy program 
managers and their côntracting officers. 

I 
i 

(4) Proper Interface of DUD and Navy Industrial Systems 

Recommendation COST-23: The major POD and Navy 
internal systems are sound in concept and should be con¬ 
tinued. However, the coordination and the operation of 
the systems are often poor and lead to weapon system 
program instability. 

Recommendation COST-24: Develop a plan of action 
to achieve better coordinölion and integration of the 
individual systems so that good continuity and stability 
can be achieved in the major weapon programs. It 
should be noted that this recommendation will not be 
accomplished just by calling for proper integration in 
the various DOD and Navy directives. It will require a 
serious effort in the Office of the Secretary of Defense, 
and will require that the Deputy Secretary of Defense 
make sure that the staffs of the various Assistant Sec¬ 
retaries of Defense are willing to abide by prior decisions 
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reached during the other internal decisionmaking cycles. 
It will also require a commitment by top Defense and 
Navy officials to achieve program stability in the major 
weapon systems programs. 

» 
\ 

Recommendation COST-25: Where applicable, individual 
systems should be updated and streamlined. For example, 
the detailed procedures of the PPBS system have not been 
modernized since about 1965. There is much effort put 
into the detailed recapping of the January update for the 
FYDP that possibly could be improved. Recommenda¬ 
tions are provided in Section 9 regarding the SAR reporting 
system. The Cost Panel believes that some features of 
the DSARC/DCP system need review and change if it is 
to be a more effective management system. There 
appears to be a need to improve the timeliness and 
accuracy of the decisionmaking documents. The 
DSARC/DCP process is addressed by other Panel reports. 

Recommendation COST-26: In order to properly stabilize 
the execution of major weapons system programs in the 
interests of increased efficiency, it is recommended that 
the Navy adopt a policy of stable planning and fully 
adequate funding of selected priority major weapons 
acquisition programs, probably those designated for 
reporting on the SAR. This will entail the development 
of realistic quantity and performance requirements based 
on the best analysis of defense needs, a realistic acqui¬ 
sition plan and schedule and initial funding (and estimates 
of future funding requirements) of an amount sufficient 
to execute the program as planned. Once this planning 
is established in the applicable systems and documents, 
changes in operational requirements, unanticipated events 
within the program, or direction of higher authority over 
the Navy. Program and budgeting modifications should 
be avoided if the program is proceeding according to tech¬ 
nical milestones, on schedule and within cost estimates. 

(5 ) Contracter Reporting 

Recommendation COST-27: The Navy should continue its 
policy of implementing DOD Instruction 7000. 2 on major 
acquisition programs. 

N 
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Recommendation COST-28: The Navy should continue its 
present approach to the implementation of 1)01) Instruc¬ 
tion 7000.2 of avoiding interpretations of criteria that 
would require unnecessary or unrealistic changes to 
contractor internal cost and management systems. 

Reccmmcndation COST-29: Only a single work breakdown 
structure or cost reporting structure should be imposed 
in any one contract. This is in concert with 1)01) Direc¬ 
tive 5000. 1, and the structure should be established by 
the Navy project manager in accordance with the ap¬ 
plicable guidance. However, this guidance should 
be interpreted with sufficient flexibility to satisfy the 
unique management, technical, contract, and organi¬ 
zational needs of each phase of the program. 

Recommendation COST-30: The CPR of 1)01) Instruction 
7000. 10 should be taken as the basic contractor cost 
report with additions and/or changes to this base made 
as necessary (1) to satisfy program peculiar manage¬ 
ment needs, (2) to utilize fully and economically 
contractor internal cost systems and reports that 
provide equivalent data, and (3) to obtain any additional 
data needed for cost estimating purposes. 

Recommendation COST-31: DOD cost data reporting re¬ 
quirements should be integrated into a single basic sys¬ 
tem to eliminate redundancy, inconsistent procedures, 
and multiple breakdowns and formats. Cost reporting 
requirements also should clearly provide flexibility for 
tailoring to fit program management needs and to avoid 
collection of nonessential data. The program manage¬ 
ment reports of DOD Instruction 7000. 10 should be the 
basis for all contractor cost reporting to DOD. The 
needs for and benefits of any additional data beyond 
that available from these reports should be examined. 
If additional data are necessary; criteria should be es¬ 
tablished to permit them to be obtained as a logical ex¬ 
tension of the DOD Instruction /000. 10 series of reports. 
Cost data reporting requirements should be in criteria 
form to the maximum feasible extent and should follow 
the guidelines of DOD Directive 5000.1. CCDR (DOD 
Instruction 7000, 11) should be cancelled as a separate 
reporting system. 
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Recommendation COST-32: Integrity of any data bank 
resuming from contractor cost data reporting should be 
maintained with respect to accuracy, completeness (of 
data), and limiting access to those with a legitimate need 
to use the data to develop cost estimates. This should be 
done to prevent compromise, misuse, or misapplication 
of the data. 

(6) Navy Laboratory Reporting 

Recommendation COST-33: Efforts to improve laboratory 
financial and resoui ce management should be encouraged. 

Recommendation COST-34: In improving and extending 
laboratory management capabilities, care should be 
taken to avoid layering of management functions and 
activities that are being performed effectively by other 
activities. 

Recommendation COST-35: Guidelines should be de¬ 
veloped to guide Navy project managers in determining 
the cost planning and reporting requirements that they 
wish to levy on tasks they assign to laboratories. Pro¬ 
gram management responsibility and authority in this 
area should be emphasized. 

Recommendation COST-36: On the basis that the imple¬ 
mentation of DOD Instruction 7000. 2 provides the founda¬ 
tion for satisfactory cost control and cost reporting to 
project offices (conclusion of the Cost Panel issue dis ¬ 
cussed in Section 7), it is recommended that major 
program tasks assigned to laboratories be reviewed for 
selective application of the intent of this instruction, and 
that application be made where appropriate. Further, the 
Navy should develop an appropriately modified DOD Instruc¬ 
tion 7000. 2 type of criteria for the planning and control of 
costs in major laboratory programs. 
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(?) Navy/DOD Cost Reporting—Selected Acquisition Reports 

Recommendation COST-37: The Navy and DOD should 
consider changing the SAR reporting frequency to semi¬ 
annual. Consideration of congressional requirements is 
necessary, and the flexibility to require interim reportr 
whore significant changes occur should be maintained. 

Recommendation COST-38: Critical reviews of the cur¬ 
rent draft revision of DOD Instruction 7000. 3 should be 
made by Navy and DOD personnel to determine that it 
addresses the major problems and criticisms leveled 
against the SAR system. The majority of the revisions 
appear justified. However, the Panel recommended that 
the draft and formats be revised to present escalation 
costs for program changes along with the Provision for 
Economic Change so that impact of escalation may be 
seen. Related recommendations of escalation practices 
in SAR reporting are included in the Cost Panel issue 
discussed in Section 15. 

Recommendation COST-39: It is doubtful (and question¬ 
able) that the Navy and DOD can obtain billions of dollars 
in the future for major weapon programs without giving 
a report on technical, schedule, and cost status. There¬ 
fore, the system must work to provide the most meaning¬ 
ful information possible and to tell the complete story 
about each program. Once the revised DOD Instruction 
7000. 3 is issued, any further changes should be kept to an 
absolute minimum for a period of several years so that the 
integrity and comparability of the system can be developed 
and proven. 

Recommendation COST-40: Pertinent sections of the SAR 
concerning technical, schedule, and cost status of major 
contracts should be reviewed with the applicable contrac¬ 
tor to assure that interested parties may speak from one 
authoritative document among themselves and with the 
public, the press, or the Congress. This should not re¬ 
quire disclosure of proprietary data (contractor or Nav>). 
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(8) The "Buy-in" Problem 

Recommendation COST-41 : Technical transfusion or 
leveling of proposals and parallel negotiations leading 
to best and final offer "auctions" should be prohibited. 
In making this recommendation, the Cost Panel does 
not intend to preclude oral and written discussion w th 
contractors that are oriented toward assuring an under¬ 
standing of the proposal by both parties, nor does the 
Panel desire to preclude adjustments to proposals 
(which are substantiated and traceable to the original 
estimate) based on such discussions. 

Recommendation COST-42: Cost, schedule, and technical 
realism should be the primary considerations in cost 
estimating, proposal evaluation, and source selection. 
Oficrors should be instructed to submit their best cost 
and technical proposals at the outset Unrealistic or 
unsubstantiated proposals should be downgraded or re¬ 
jected in the evaluation cycle. 

Recommendation COST-43: The Cost Panel believes that 
a memorandum from the Secretary of Defense to the mil¬ 
itary services addressing the need for cost realism in 
acquisition practices and setting forth guidelines similar 
to those above would be appropriate to focus attention on 
eliminating the factors that may lead to buy-ins. 

(9) Financial Management Capability in the Program 
Management Office 

Recommendation COST-44: Develop and implement 
criteria and guidance designed to govern the establish¬ 
ment and continuing maintenance of the B/FAI capability 
and responsibility in project offices. The objective of 
such effort should ultimately be the allocation of ade¬ 
quate resources +o the project office on a continuing 
basis to ensure that, as a minimum, the following 
business/financial management oversight responsibilities 
can be effectively carried out: budget planning and de¬ 
velopment; utilization of cost/schedule planning and 
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reports such as proposals) and cost control, accounting, 
and reporting (including output reports such as SARs); 
funding and payment planning and control; and procure¬ 
ment/contract planning, programming, execution, and 
administration functions. 

Recommendation COST~45; Develop position descrip- 
tions for an assistant program manager having major 
business/financial management responsibilities in support 
of the Project Manager to be assigned to the major proj¬ 
ects. In carrying out these responsibilities, adequate 
support staff billets should also be provided in the pro¬ 
ject office. Depending upon the life-cycle phase of the 
program, its size, and how the project is organized, per¬ 
sonnel assigned to the project office should vary. How¬ 
ever, between two and five well qualified professional 
business/financial management personnel would be an 
appropriate rule-of-thumb target number for each SAR 
program. 

Recommendation COST-46: Create the billets and fill 
them wiia an appropriate mix of qualified officers and 
civilians. The definition of those billets should be devel¬ 
oped such that a hierarchy had a ladder for career pro¬ 
gression (both civilian and military) is created as dis¬ 
cussed in Section 12 of this chapter. 

( 10) Selection and Career Development of Project Management 
Office/Financial Management Personnel 

Recommendation COST-47; Develop appropriate B/FM 
billets in the major program management offices as dis¬ 
cussed earlier in conjunction with issues presented in 
Section 11. The first step m this effort should be the 
internal resolution as to the source of these billets in 
relation to personnel ceilings. 
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Recommendation COST-48: Investigate the feasibility 
of either dividing the WSAM subspecialty designator 
system into subordinate parts (business/financial manage¬ 
ment, technical direction, and fleet integration and sup¬ 
port), or establishing a new subspecialty for business/ 
financial managers in systems acquisition; and imple¬ 
ment the results of the investigation. 

Recommendation COST-49: Revise SUPERS Instru' 
tion 1040. 2 to encourage financially oriented officers to 
seek careers associated with the WSAM subspecialty. 

Recommendation COST-50: Investigate the feasibility of 
establishing a new career civil service series (entry level 
GS-9 or 11) designed to develop individuals for key pro¬ 
ject office positions who are versed in all aspects of 
B/FM as related to systems acquisition and establish 
such a series if feasible. 

Recommendation COST-51: Develop and implement guidance 
and procedures designed to result in comprehensive and 
tailored training programs for civilians and military offi¬ 
cers who choose a career in B/FM. 

Recommendation COST-52: Establish a permanent 
oversight group under the ASN/FM to develop, imple¬ 
ment, and monitor progress on civilian and military 
career progression opportunities and patterns, assign¬ 
ments, training provisions, etc. of individuals involved 
in the acquisition of weapon systems and other finance- 
related careers in the Navy. 

Recommendation COST-53: Establish procedures to 
ensure that only the better qualified individuals are 
selected for B/FM assignments and, if officers, their 
careers are enhanced by such assignment (assuming, of 
course, adequate performance). 

(11) Foreign Military Sales 

Recommendation COST-54: It is recommended that the 
program office organization be strengthened in those 
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cases where it is essential that Navy systems for foreign 
customers be procured through the U. S. Government. 
This should include the addition of a strong program 
management type of person, as well as a financial 
manager and appropriate personnel in other functions, 
to serve as an active focal point in the program office 
to assist in the marketing and management aspects of 
these specific foreign military sales. 

Recommendation COST-55: Recognizing the reimbursable 
nature of management/administrative costs of FMS pro¬ 
grams, an increase in personnel above present ceilings 
should be permitted when required to manage these 
government-to-government programs adequately. How¬ 
ever, industry capability to perform and majiage these 
efforts should be utilized wherever feasible. 

Recommendation COST-56: The Navy should review 
organizational elements between the marketing organi¬ 
zation (OP-63) and the acquisition organization 
(SYSCOM/project office) to reduce or eliminate the 
layering of intermediate functions. 

(12) Layering—Financial Management Function 

Recommendation COST-57: The Secretary of the Navy 
should determine how best to consolidate OP-92 and 
NCB, after fully considering the views of CNO and CMC. 
The Panel recommends that the primary responsibility 
be assigned to the Assistant Secretary of the Navy 
(Financial Management) with the necessary reporting 
alignment to serve properly the Chief of Naval Opera¬ 
tions and the Commandant of the Marine Corps. It is 
very important that the consolidation of the budget 
functions be accomplished in a manner that does not 
result in any dilution of the ability of the Comptroller 
of the Navy to exercise his statutory responsibilities 
relative to the budget process. 

Recommendation COST-58: In order to assist with the 
current personnel cutbacks and to reduce layering, con¬ 
sideration should be given to merging MAT-01 into the 

% 
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new consolidated N’C'B budget office (see Recommendation 
(’OST-57). This recommendation is put forth with the full 
recognition that most Chiefs of Naval Material would want 
a MAT-01 organization to run the budget program for them 
and to allocate fu..ds between the various systems commands 
and project offices. Most CNMs would feel that they have 
lost a significant parí of their command and organization 
if they gave up the MAT-01 organization with its control 
over the budget dollars. However, it is questionable if 
many major weapon systems were ever significantly 
aided by this additional layer in the financial manage¬ 
ment chain. The NMARC C ost Panel believes that the 
CNM should exert his command influence and allocation 
decisions (between systems commands/program offices) 
on budgetary matters through the new consolidated NCB 
organization. It is suggested that consideration be given 
this recommendation about 6 to 12 months after the 
OP-92/NCB consolidation has been effected. 

(13) Economic Escalation 

Recommendation COST-59; The Navy should obtain agree¬ 
ment with DOD and OMB for the elimination of the use 
of other than the most realistic projections of economic 
escalation in estimating and budgeting for major weapon 
systems. 

Recommendation COST-60: The Navy should improve its 
in-house capability to forecast the effect of economic 
escalation. At the present time, NAVSEA (SHIPS) has 
the most proven capability. Except in NAVSEA and 
NAVAIR, this ability does not exist to any marked degree. 
Overall policy guidance must be developed, and the capa¬ 
bility of each SYSCOM and PM-1 must be strengthened. 
Overall IX)D direction should be provided by ASD (Comp¬ 
troller) and OMB's approval should be obtained. 

Recommendation CQST-61: The Navy should adopt one of 
the following approaches to identifying and funding econ¬ 
omic escalation: 

VIII-47 

amm 



Summary 

Include in the budgeting and programming process 
the best estimate of inflation that can be predicted. 
Set forth these amounts separately in the funding 
requests to Congress and clearly show the basis 
for the predictions. Gain congressional recogni¬ 
tion that these projections may be subject to change 
either up or down depending on economic trends 
over which the Navy has no control. 

Include in the budgeting and programming process 
the best estimates of inflation that can be predicted 
to provide Congress with some guidance as to pos¬ 
sible total end cost of each major weapon system. 
Obtain congressional concurrence to agree to fund 
only the base year dollar end costs plus one out- 
year's projection of inflation. In each succeeding 
year's budget include one more year of inflation 
projections until no more out-year projections are 
required. 

Recommendation COST-62: The Navy should improve its 
major weapon system scheduling. The projection of 
realistic schedules, taking into account the best avail¬ 
able information on lead times for material acquisition 
and taking into account the time required to accomplish 
the scope of work, is necessary if the provisions for 
economic escalation are to bear a reasonable relation¬ 
ship to actual experience. 

Recommendation COST-63: The Navy should obtain per¬ 
mission to include economic escalation in annual ac¬ 
counts and keep visible the amounts included. 

Recommendation COST-64: The Navy should continue to 
improve the present policy of using base-year dollar es¬ 
timates with economic escalation shown as a separate 
identified cost. 

Recommendation COST-65: The Navy should provide 
policy guidance to insure that the amounts included for 
economic escalation in the programming, budgeting, 
and SAR cycles for the out-years are reported consis¬ 
tently and uniformly. 
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Recommendation COST-66: The Navy should complete 
MAT-02's effort to develop escalation clauses for ship¬ 
building contracts that will provide protection to contrac¬ 
tors for economic escalation. Recognition must be given 
to the fact that these clauses must have the basic 
flexibility to be modified as required to suit the particu¬ 
lar circumstances of various types of procurements. 
These clauses should provide for divorcing the effect 
of escalation from the basic risk-sharing arrangements 
of fixed-price-incentive-fre (FPIF) contracts by pro¬ 
viding protection to ceiling. They should also consider 
extending the application to cost-type contracts. In addi¬ 
tion, it would appear necessary for the Navy to encourage 
the flowdown of escalation provisions to subcontractors 
when the prime contractor has such protection. 

Recorm.iendation COST-67: In conjunction with the other 
services, the Navy should recommend to DOD a revi¬ 
sion to ASPR 3-404.3 and ASPR 7-106 to broaden the 
ASPR coverage for economic price adjustments. 

Recommendation COST-68: . The Navy should not include 
option provisions in new long-term procurements under 
the current economic environment without making ade¬ 
quate provision to protect the contractor against the 
effects of economic escalation. 

Recommendation COST-69: DOD and the Navy should con¬ 
tinue their efforts to develop and apply equitable adjust¬ 
ments to existing contracts to minimize the effect of 
economic escalation. 

(14) Interest 

Recommendation COST-70: DOD and the Navy should 
recognize imputed interest as a cost under all Govern¬ 
ment contracts. 

Recommendation COST-71: DOD and the Navy should 
form a committee that includes industry representa¬ 
tives to draft an ASPR clause and to determine the 
mechanics of calculating the investment and cost. This 
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recognition of investment should be done on a two-stage 
basis. At first, rough or approximate calculations 
should be sufficient. Later, as experience in this 
matter is gained, more guidance can be given Govern¬ 
ment and contractor personnel. 

Recommendation COST-72: If ASFR revision is con¬ 
sidered necessary, DOD and the Navy should revise 
the ASPR to recognize imputed interest as a cost. 

(15) Cash Flow/Progress Payments 

Recommendation COST-73: The effectiveness of SECNAV 
Instruc ion 7810. 11 in its present form is questionable 
in the judgment of the Panel. The current Navy study 
should be completed; policies for financing, contractor 
investment and profit should be defined: and modification 
of SECNAV Instruction 7810.11 should be effected to 
achieve practices that are equitable and realistic in view 
of the current economic environment. 

Recommendation COST-74: The Panel recognizes that 
the Navy should not adopt any practice that would result 
in windfall' and undeserved cash payments to contractors. 
However, in structuring new progress payment practices, 
the Panel believes the Navy should consider allowing con¬ 
tractor receipt of some amount of earned profit on costs 
incurred (with appropriate limits on recovery over costs 
incurred) for contracts with long procurement and con¬ 
struction phases. 

Recommendation COST-75: The Navy should consider 
establishing a policy requiring that a contract price 
that recognizes variation in costs between ships in a 
production run be specified for purposes of liquidating 
progress payments. 

Recommendation COST-76: Adjustments to the billing 
base should be made in a timely manner. Other Panels 
have addressed required improvements in the adjudica¬ 
tion of changes to contracts. 
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(16) Availability and Use of Management Reserves 

Recommendation COST-77: Undertake a full study to 
determine the extent of reserve requirements and to 
make specific recommendations as to the manner in 
which they should be developed, controlled, and applied. 
The study should be conducted so as to provide for OSD, 
OMB, and congressional input/participation to insure 
appropriate perspective and to facilitate implementa¬ 
tion of study results. 

Recommendation COST-78: Attempt to eliminate arti¬ 
ficial constraints inherent in the budgeting process such 
as those imposed by OMB Circular A-ll (e.g., with 
respect to escalation) and the Congress (e. g. , with re¬ 
spect to legislative provisions that preclude changing 
funds obligation authority from one year to the next for 
the same line item within the same appropriation). 

Recommendation COST-79: Encourage development of 
budgets that both recognize risks (Cost Panel Section 4) 
and request funding more toward contract ceiling (includ¬ 
ing reserves) in order to fund probable system costs. 

Recommendation COST-80: Utilize system cost estimates 
developed in the SYSCOM that include a certain percen¬ 
tage (e. g., 5 to 15 percent) of the base estimate as a 
management reserve. 

(17) Multiyear Authorization c? Major Weapon Systems 

Recommendation COST-81: The Cost Panel supports 
the intent of multiyear authorizations. Selected 
weapon systems programs in snipbuilding and modern 
aircraft and missiles, with their long lead times, could 
benefit most from multiyear authorizations. 

Recommendation COST-82: An open working relation¬ 
ship with Congress is most importa it. A large portion 
of the information on which Congress formulates its 
course of action is the reporting submitted by DOD and 
the Navy. It is necessary that this information be clear, 
concise, timely and accurate. 
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Systems Project Officer 

Source Selection Plan 

Science and Technology Objective 



GLOSSARY (11) 

SUPSHIP Supervisor of Shipbuilding, Conversion, anu Repair 

SYSCC M Systems Command 

TCP Technology Coordinating Paper 

T&E Test and Evaluation 

TEIUP Test and Evaluation Master Plan 

TLR Top-level Requirement 

TLS Top-level Specification 

CSMC U.S. Marine Corps 

VCNO Vice Chief of Naval Operations 

WRA Weapons replacement assembly 

WSAM Weapons System Acquisition Manager 

DEFINITIONS 

Acceptance for Service Use: The result of an INSURV or BIS acceptance 
trial is a report that includes a statement or finding that the ship or 
aircraft model is recommended for acceptance or rejection. Specific 
conditions for acceptance ai e also identified in the report. 

Acceptance Trials: The trials conducted by the Board of Inspection 
and Survey to determine contractual compliance with Navy specifica¬ 
tions for new ships and new model aircraft and conformance with 
mission requirements established by CNO. 

Active Participation; Refers to OPTEVFOR involvement in DT&E 
efforts for the purpose of securing IOT&E information. 

Advanced Development: Includes all projects that have moved into 
the development of hardware for experimental or operational test. 
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Advanced Development Objective (ADO): Outlines a development that 
is not yet assured as to military usefulness, technical feasibility, and 
financial acceptability. It calls for development effort to supply the 
missing information, (obsolete) 

Appropriation Sponsor: DCNO or a Director of a Major Staff Office 
charged with supervisory control over an appropriation. 

Approval for Service Use: SECNAV Instruction 5000.2 states "where 
a system/equipment is approved by the SECDEF for production, such 
decision may be considered as constituting approval for service use. 
This approval does not in any way relieve the Chief of Naval Opera¬ 
tions of his responsibility for determining the service acceptability 
for systems and equipments. " For rrograms not subject to DSARC 
review, the production decision anu approval for service use shall be 
rendered by CNO. 

Board of Inspection and Survey (BIS or INSURV): A board established 
by law, reporting to SECNAV and CNO, that is responsible for the 
conduct of service acceptance trials of new ships and model aircraft 
for the purpose of determining "whether or not the contract a.nd 
authorized changes thereto have been satisfactorily fulfilled. " The 
findings of the Board and its recommendations relating thereto form 
the basis upon which SECNAV makes his determination of "final 
acceptance (oi rejection) for naval service." Historically the term 
"BIS" has been applied to the acceptance tests of aircraft. "INSURV" 
is also an abbreviated title for Board of Inspection and Survey but 
with historical application to the acceptance tests of ships. 

Certification: The act of attesting, by report, letter or certificate, 
that the performance of an equipment or system meets prescribed 
performance criteria. The work carries the connotation of a guaran¬ 
tee. 

Combat System: The Command and Control, Communications, Weapon, 
and other electronic systems used directly for target surveillance, 
target recognition, target acquisition, electronic countermeasures, 
and weapon delivery. 

Dedicated Services: The utilization of fleet services wherein sup¬ 
port of the project is the assigned mission for the designated fleet 
units. 
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Defense System Acquisition Review Council (DSARC): A body at the 
DOD level that reviews DCPs at appropriate times and makes recom¬ 
mendations to SECDEF for his decision. 

Deficiency Correction Testing (DOT): The group of continuing but 
individually scheduled test and evaluation efforts sponsored by the 
developing agency for purposes of determining the suitability and 
acceptability of the corrective action taken to eliminate or otherwise 
resolve deficiencies reported during the Board of Inspection and Sur¬ 
vey Trials, OPEVAL, and fleet use. 

Department of the Navy Five-Year Program (DNFYP): The Navy's 
official programming document commonly referred to as the Blue 
Streak. This publication consists of volumes or booklets and dis¬ 
plays the Navy's portion of the Five-Year Defense Program (FYDP). 
SECDEF-approved forces, manpower, and financial data are given for 
each Navy program element for the current, budget, and program 
year. 

Developing Agency (DA): The Systems Command assigned responsi¬ 
bility for the development, test, and evaluation of the weapon system, 
subsystem, or item of equipment. 

Development Concept Paper (DCP): Memorandum from the Secretary 
of Defense expressing his decisions on the initiation of, or changes 
to, major R&D programs. The draft is prepared by the individual 
service; the final approved version is in effect a contract between 
the service and SECDEF. 

Development Coordinator: The single individual within the Office of 
Director RDT&E (OP-098) who is charged with the coordination of 
both development test and evaluation and initial operational test and 
evaluation for a particular development project. 

Developmental Test and Evaluation (DT&E): All test and evaluation 
effort undertaken by the developing agency for the purpose of obtain¬ 
ing development information or a combination of development and 
operational information on a system, subsystem, equipment, or 
component involved in the defense system acquisition process. Such 
tests proceed under the direction of the developing agency and may be 
performed by the developing agency or for the developing agency by 
OPTEVFOR (Operational Test and Evaluation Force), e.g., develop¬ 
ment or operational assist and TECHEVAL projects. In order to 
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assure the generation of information considered essential for IOT&E 
purposes, the developing agency shall jointly plan the development 
test program with OPTEVFOR who, if not performing the test, shall 
participate therein and submit its independent assessment of the ex¬ 
pected operational effectiveness and service suitability of the emerging 
design to CNO. DT&E includes engineering and development tests, 
laboratory/contractor demonstration, NPEs (Naval Preliminary 
Evaluations), NTEs (Naval Technical Evaluations), and the follow-on 
Deficiency Correction Tests. 

Engineering Development: Includes those development programs that 
are being engineered for service use but have not yet been approved 
for procurement or operation. 

Engineering Tests: The test program sponsored by the developing 
agency using developmental and early production prototype hardware 
for purposes of demonstrating the nature and extent of the technical, 
operational, and economic feasibility and the utility of the engineering 
approaches mechanized in the candidate system(s) selected for valida¬ 
tion in the Milestone I Program Decision. Such tests are performed 
bv the participating laboratories and contractors and are tailored to 
explore the engineering alternatives available for consideration in 
high-risk areas and to select the specific mechanizations to be em¬ 
ployed in the product design. 

Evaluation: The review and analysis of qualitative or quantitative 
data produced during current or previous testing or operational 
usage, or combinations thereof to determine the worth of \he item 
tested. 

Exploratory Development: Includes all effort directed toward the 
solution of specific military problems, short of major development 
projects. 

Five-Year Defense Program (FYDP): The official OSD publication 
that summarizes the approved plans and programs of the Department 
of Defense components. 

Follow -On Operational Test and Evaluation (FOT&E): Any opera¬ 
tional test and evaluation of a system, subsystem, equipment, or 
component conducted under fleet conditions by OPTEVFOR or other 
operational commanus designated by CNO, subsequent to the major 
production decision (Milestone III) for purposes of further verifying 



system performance capabilities and limitations, refining tactical 
employment doctrine and requirements for personnel and training, 
and validating the correction of deficiencies previously identified. 
Such tests may be initiated using prototype hardware until production 
systems become available. 

Full-Scale Development Decision: The DSAT1C II decision to proceed 
with the full-scale development phase of the weapons system acquisi¬ 
tion life cycle. 

General Operational Requirement (GOR): Forecasts of operational 
capabilities that will be required in major warfare or support 
areas to counter predicted threats or to satisfy anticipated opera¬ 
tional objectives that will be needed during the timeframe 10 to 20 
years in the future, (obsolete) 

Initial Operational Test and Evaluation (IOT&E): Any operational 
test and evaluation effort participated in or undertaken by OPTEVPOR 
prior to the major production decision (Milestone III) for purposes of 
assessing the operational effectiveness and suitability (including 
reliability, maintainability, safety, and supportability) of a system, 
subsystem, equipment, or component involved in the defense system 
acquisition process prior to the major production decision. The 
test programs involved in the IOT&E effort include those sponsored 
by the developing agency for development purposes (DT&E) and the 
formal OPEVAL sponsored by CNO. The latter test program is con¬ 
ducted by OPTEVFOR using production (pilot or early) systems unless 
authorization is recéived from CNO to employ production prototype 
equipment. 

Integrated Logistic Support: A composite of all the support considera¬ 
tions necessary to assure the effective and economical support of a 
system for its life cycle. It is an integral part of all other aspects of 
system acquisition and operation. Integrated logistic support is 
characterized by harmony ard coherence among all the logistic 
elements. 

Major Production Decision: The DSARC III decision to authorize 
full production on a new system. 
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Naval Preliminary Evaluation A series of technically oriented 
tests sponsored by the developing agency and conducted by Navy test 
,/VAr£erSOnnel U8ing Production prototype hardware for the purpose 

oí initiating and carrying forward the performance characteristics and 
operational suitability assessments required during the full-scale 
development period. This test program is generally associated with 
aircraft weapons system programs and their associated major non¬ 
expendable subsystems. The results constitute the basis of a develop¬ 
ing agency determination of readiness for Board of Inspection and 
Survey Trials and formal OPTEVAL, when required. 

NayaLTechnical Evaluation (NTE); The intermittent but continuing 
technically oriented test program on aircraft systems sponsored by 
the developing agency and performed by government test agencies 
for purposes of validating the operational constraints (envelopes, 
safety, etc.) within which subsequent tests and evaluations will proceed, 
evaluating changes dictated by the results of ongoing test and evalua¬ 
tion programs, determining carrier suitability and performance 
characteristics not scheduled for demonstration by the laboratory or 
contractor and determining readiness for formal OPE VAL. For 
weapons, both free-fall and guided, these tests are formalized in a 
developing activity sponsored test program called NTE using late 
production prototype or pilot production hardware, which is performed 

activlty other than the cognizant design agent or by 
of TEVFOR under a CNO authorized technical evaluation (TECHEVAL) 
project (see OPNAV Instruction 3930. 8 series). The results constitute 

for developing agency certification of readiness for formal 

Not-To-Interfere Basis mmi- A basis for obtaining fleet services 
whereby the unit conducts its normal type training or other assigned 
mission, and project testing is conducted simultaneously as long as 
it does not interfere with the assigned mission. 

Operational Effectiveness: How well the system meets its defined 
operationa! requirements in its intended operation environment, in¬ 
cluding effects of countermeasures and tactics. 

Operational Evaluation (OPEVALh The evaluation program conducted 
by the independent (not responsible to the developing agency) test 
activity (Operational Test and Evaluation Force) for the purpose of 
completing the assessment of operational suitability of a system and 
making an authoritative determination of its capabilities and limita¬ 
tions when operated and maintained in the operational environment 
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in accordance with the constraints previously established by the 
developing agency. The results of this evaluation program and the 
COMOPTEVFOR recommendation relating thereto form the basis 
for the DSARC or equivalent body's decision relative to Milestone III 
and the associated approval for service use. This program consti¬ 
tutes the concluding phase of IOT&E and is conducted on production 
(pilot or initial) hardware unless the use of production prototype hard¬ 
ware is specifically authorized by CNO. 

Operational Suitability: The determination made by COMOPTEVFOR 
prior to the major production decision. It involves quantitative and 
qualitative assessments of the following design attributes: 

* Reliability: Demonstrated, satisfactory, and effective 
performance in accordance with program objectives in 
a realistic operational environment, for stated periods 
of time without failure or performance degradation be¬ 
low specified limits. 

• Maintainability: Demonstrated capability to be effectively 
maintained by the level of personnel skill anticipated to 
be available under service conditions. 

• Supportability: Reasonable indication that logistic sup¬ 
port in a deployed status is feasible. 

* Operability: Demonstrated effective operation by quali¬ 
fied fleet personnel. 

Operational Test and Evaluation (OT&E); Tests and evaluations 
participated in or performed by operational personnel focusing on 
operational effectiveness and suitabilitv (including reliability, com¬ 
patibility, interoperability, maintainability, and supportability). 
It also includes the development of optimum operational tactics for 
systems and equipment being developed for service use. Operational 
evaluations undertaken for the specific purpose of obtaining opera¬ 
tional information proceed under the direction of COMOPTEVFOR 
(Commander, Operational Test and Evaluation Force) and will be 
performed by agents or activities under his direct control. Such 
tests are intended to supplement rather than duplicate the operational 
test results obtained during the DT&.E (Development Test and Evalua¬ 
tion) programs under the developing agency and shall be reported 
directly to CNO. 
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Production: The controlled manufacture of Umited numbers of 
an item for services test and evaluation purposes using manufacturing 
drawings and specifications that have been developed for quantity 
production and with tooUng that is representative of that to be used 
in unlimited production. 

£Iannlnfi/ProgramminB/Eudgetlng System (PPBS), An integrated sys- 
tern for the establishment, maintenance, and revision of the FYDP 
and the DOD budget. 

jggjM Development Activity (PDA'- The Principal Development 
Activity is the agency assigned by the Chief of Naval Material to 
undertake the management and technical responsibility for prosecu¬ 
tion of the development effort, including timely budgeting for and 
allocation of resources within the approved plan. 

Production Decision: A generic term used in the defense system 
acquisition business to denote any of a series of production decisions 
rendered by competent authority authorizing the procurement of 
hardware items or systems for either OT&E (Operational Test and 
Evaluation) purposes or service use, employing production (hard) 
tools, processes, and procedures in their manufacture. Such deci¬ 
sions involve the use of funds made available under the production 
appropriation. 

program Coordinator: The invididual within OPNAV who is respon¬ 
sible for the formulation and administration of a program. 

Program Decisions: 

Program Initiation Decision: The DSARC I decision to 
proceed with the validation phase of the acquisition life 
cycle. 

Pall-Scale Development Decision: The DSARC II decision 
to proceed with the full-scale development phase of the 
weapons system acquisition life cycle. 

Major Production Decision; The DSARC III decision to 
authorize full production on a new system. 
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Program Element: The basic building block of the Five-Year Defense 
Program which is a description of the mission to be undertaken and a 
collection of the organizational entities identified to perform the 
mission assignment. Elements may consist of forces, manpower, 
materials (both real and personal property), services, and associated 
costs as applicable. 

Program Element Sponsor: The DCNO or Director of a major staff 
office who is responsible for force composition, funding support, 
and programmed manpower for a specific program element. He is 
responsible for objectives and planned programs for the out years, 
as well as for the development of program change requests (PCRs). 

Program Initiation Decision: The DSARC I decision to proceed with 
the validation phase of the acquisition life cycle. 

Program Alemoiandum (PM): A document resembling an abbreviated 
DCP, intended for use for those programs below DSARC cost thresh¬ 
olds but for which DSARC review is desired. 

Program Sponsor: The DCNO or Director of a major staff office. 

Programming: The process of preparing a program, especially in 
terms of quantitative, physical requirements of manpower, material, 
and facilities. 

Programming Budgeting System: The procedures for the establish¬ 
ment, maintenance, and revision of the Five-Year Defense Program 
and the DOD budget. 

Project Manager (PM): The single individual responsible for a 
particular weapon system acquisition project. The project manager 
is the representative of the development agency and derives his 
authority from a charter issued by such agency. 

Project Operations (POPS): The actual conduct of operations by 
fleet units in support of a CNO-assigned project. 

Prototype: A generic term used in the Defense system acquisition 
business to denote any of a series of preproduction models of a 
system, subsystem, equipment, or building block component con¬ 
structed for the purpose of demonstrating its attributes of technic 
operational, and economic feasibility; its utility; its producibility; 
or any combination thereof. 
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Required Operational Capabilities Statement (ROC): A composite 
listing of all required operational capabilities for a class of ship or 
types of aircraft squadrons as assigned by the Chief of Naval Opera¬ 
tions. A ROC, together with a statement of Projected Operational 
Environment (POE), provides the necessary detail and criteria tc 
establish manning requirements. (Published as OPNAV Instruction 
3500 series. ) 

Research, Development, Test, and Evaluation (RDT&E): A multi- 
stage process that has as its objective the development of an 
operational capability. The function performed by RDT&E is the 
production of knowledge required to achieve such capabilities. 

Ship Acquisition Project Manager (SHA PM): A SHA PM is a NAVSEA 
project manager who manages the development, design, construction, 
and conversion of assigned ship types. He operates under a charter 
from Commander, Naval Sea Systems Command, as approved by the 
Chief of Naval Material. A SHAPM's chartered responsibilities 
normally include "coordinating authority" functions for ship type 
assigned to him. 

Specific Operational Requirement (SOR): The document that authorizes 
the conduct of an engineering development or an operational systems 
development project, and as such is the formal document in which 
the Chief of Naval '»peratiens states a need for development of new 
or improved capabilities to counter a specific threat or to satisfy an 
operational deficiency. The SOR normally follows and is based on 
information contained in the Proposed Technical Approach (PTA). 
(obsolete) 

Ship Design Manager: The agent responsible to the SHAPM for the 
production of the complete ship design, including the test specifica¬ 
tions. 

SUPSIIIP T&E Program Coordinator: The manager within the office 
of the Supervisor of Shipbuilding who is designated to monitor T&E 
program progress at the shipbuilding site and to coordinate the T&E 
activities of special test groups with the testing activities of the 
shipbuilder. He has the principal responsibility for effective 
liaison between the Supervisor of Shipbuilding and the total ship 
test director (TSTD). 
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Task Group Manager (TGM): A manager responsible to the Ship Design 
Manager for coordinating the activities related to the total-ship design 
process, e.g., the Mobility System TGM, the Combat System TGM, 
and the T&E TGM. 

Technical Development Plan (TDP): The primary vehicle of the 
Principal Development Activity (PDA) for conveying the details of 
development necessary for effective mmagement review. It is pre¬ 
pared in response to an Advanced Development Objective (ADO) or a 
Specific Operational Requirement (SOR), (obsolete) 

Test: Any program or procedure that is designed to obtain, verify, 
or provide data for the evaluation of: research and developmenti 
progress in accomplishing development objectives; or performance 
and operational capability of systems, subsystems, components, and 
equipment items. 

Test Development Activity (TDA): An agency, government, or contractor 
normally responsible to a TDM for preparing technical test documenta¬ 
tion. 

Test Development Director (TDD): The director responsible to the 
TSTD for development of test documentation and for supporting 
execution of the test program for one of the three major systems 
in a ship, i. e., combat, mobility, and support. 

Test Development Manager (TDM): A manager responsible to a TDD 
for development of test documentation for subsystems of the major 
ship system, e. g., command and control, AAW, and ASW under the 
TDD for combat system. 

Test and Evaluation (T&E): The process of measurement and analysis 
to validate a component/system/ship's compliance with specified 
technical and operational performance requirements. 

Test and Evaluation Alaster Plan (TEMP): A management document 
prepared by the project manager that describes how and when develop¬ 
mental and operational test objectives will be met. 

Total Ship Testing: Testing of a ship in accordance with a predeter¬ 
mined specific plan devised to assure progressive equipment and 
intrasystem and intersystem testing in sufficient depth to validate 
that the ship as a system meets performance criteria that demonstrate 
that it is capable of fulfilling its mission requirements. 
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