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The Honorable W. Graham Claytor, Jr. |

|
Secretary of the Navy !
Washington, D.C. 20350 ﬂ L

Dear Mr. Secretary:

I am pleased to forward the Navy Ship Procurement Process Study
of July 1978 for your review and appropriate action. On behalf of
the Department of the Navy, I wish to recognize that the concept of
this Study originated in January 1977 with my predecessor on the
Installations and Logistics side, then Assistant Secretary of the
Navy, Dr. John J. Bennett. We are indebted to him Yor the basic
structure of the Interim Report with which I became involved upon
taking office in April 1977 and which was completed in August of that
year.

The purpose of the Interim Report, as more fully explained in the
Preface of this Final Report, was to bring together the problem areas
which over the years had emerged between the Mavy and the shipbuilding
industry and which, in one degree or another, were relevant to the
controversial shipbuildirg claims filed against the Navy. In April 1977
these claims had reached the unprecedented figure of $2.78, nearly $2.48
of which stemmed from disagreements with three major shlpbuiIders
(Electric Boat, Ingalls and Newport News) originating from contracts for
major combatant ships entered into prior to 1974.

The Interim Report was distributed to key shipbuilders and became
the charter for individual interviews with top officials of ten major
Companies from September to November 1977. In opening each of these
interviews | stressed that:

free and open discussion of the problem areds, their analysis and
possible solution, was imperative;

while specific discussion of the existing claims would, in the
context of the interviews, be counterproductive and hence should
be considered outside the agenda, a central purpose of the inter-
views was to draw from the troublesome experiences of the past,
compelling lessons which the Navy and the shipbuilding industry

would be strongly motivated to avoid in the future, to the maximum

extent possible;
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the views expressed by both sides in the interviews would, to

a significant extent, shape the structure and content of the
Final Report.

This is not the place for a discussion of our efforts since October
1977 to negotiate solutions of the claims filed against the Navy by
Litton/Ingalls ($1.088M), General Dynamics/Electric Boat ($544M) and
Tenneco/Newport News ($742M) and, far more importantly, of the problems
underlying those claims; nor is it the time to discuss the settlements
reached in the Litton and General Bynamics situations in June of this
year. It is highly relevant, however, for me to point out that as a
result of my simultaneous participation in the negotiations and in the
preparation of this Final Report, the crucial urgency and importance of
the central objective of this Report -- maximum claims avoidance in the
future -- became forcefully apparent.

It would be as misleading to view this Final Report as a panacea, as
it would be to ignore the basic importance of observing the clear warnings
which it contains and of implementing the corrective measures it proposes.
Both ti2 Navy and the snipbuilding industry should, as a vigorous deter-
minatien for claims avoidance is more clearly defined and strengthened,
remain in a state of intelligent alert, with open lines of communication
as an essential and continuing element.

As the Interim Report of August 1977 was approaching completion, we
were fortunate to persuade Professor Ralph C. Nash, Jr., distinguished
authority in the field of government contracting, to assume executive
direction of the Study Team's efforts, including the shipbuilder inter-
views to which I have earlier referred. He has conducted his task with
& wisdom and objectivity whici, are reflected in the Final Report. I give
similar recognition and thanks to the other members of the Study Team who
are identified in the Preface. It has been a long, arduous task of one
and a half years. Traversing the road of future implementation, one in
which the tenacity and objectivity of the Navy and the shipbuilding
industry will prove absolutely essential, will be many times longer.

While several members of the Naval Sea Systems Command have not only
participated in the Study Team's efforts but otherwise been contempo-
raneously aware of and reviewed the contents of the Interim and Final
Reports, and while the copies of the Final Report have been made available
in advance to the Naval Material Command and to OPNAV, the official
imprimatur of the Navy is limited to that of the Study Team and my own.
The Final Report will be promptly submitted to the shipbuilders for their
review and comments. The vital tasks of review, analysis, consensus and
implementation lie ahead of us and must be achieved.

-iy]y’
fdward Hidalgo

Enclosure
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PREFACE

This document is the final report of the Naval Ship Procurement
Process Study. The repcrt, which was prepared by a study team under the chair-
manship of the Honorable Edward Hidalgo, Assistant Secretary of the Navy for
Manpower, Reserve Affairs, and Logisties, addresses the avoidance of claims
against the Navy by private U.S. shipbuilders in future chipbuilding contracts. Its
goal is to reexamine and validate current U.S. Navy ship acquisition policies and
procedures and to offer conclusions regarding changes to selected policies with a
view to maximum curtailment of future shipbuilder claims.

The study team began its work in January 1977 under the executive
direction of Dr. John J. Bennett. By August of that year, the study team had
prepared an Interim Report that consisted of 26 problem statements reflecting its
perceptions of shipbuilder views and criticisms concerning Navy ship acquisition
policies. These problem statements were based in part on the testimony of ship-
building officials before the Congress from 1974 to 1977 and in part on material
appearing in the 1974 report of the Shipbuilders Council of America Ad Hoe
Committee, A Discussion of Navy — Shipbuilding Industry Business Relationships.
The balance of each problem statement consisted of the study team's view of the
Navy's measure of agreement or disagreement with the industry's perception of
the problem; the study team's understanding of the Navy's policy, position, and/or

practice; and Naval Sea Systems Command related initiatives that are under way
or contemplated.

Upon publication of the Interim Report in August 1977, the executive
direction of the study team was assumed by Professor Ralph C. Nash, Jr. The
study team then contacted numerous officials within the Navy and the private
shipbuilding community to obtain their views regarding Navy ship acquisition. As
e first step, in order to obtain the firsthand views of the Navy personnel who are
responsible for the administration of Navy shipbuilding sontracts, study team
visits were made to thie SUPSHIPs offices at Pascagoula, Mississippi; Newport
News, Virginia; and Bath, Maine. In addition, high officials of 11 private ship-
builders and of the Shipbuilders Council of America were interviewed in
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Washington, D.C., from Sepiember 1o November 1977. The firms interviewed were
Avondale Shipyards, Inc.; Eath Iron Works Corporation, a subsidiary of Congoleum
Corporation; Bethlehem Steel Corporation; Electric Boat Division of General
Dynamies Corvporation; Ingalls Shipbuilding Division of Litton Industries, Inc.;
Lockheed Shipbuilding and Construction Company, a subsidiary of Lockheed
Aireraft Corporation; National Steel and Shipbuiiding Company, an affiliate of
Kaiser Industries Corporation and Morrison-Knudsen Company, Inc.; Mewport
News Shipbuilding & Dry Dock Company, a subsidiary of Tenneco, Inc.; Peterson
Builders, Inc.; and Todd Shipyards Cerooration.

Each of tha 26 problem statements appearing in the Interim Report
plus other issues that the shipbuilders and stuly team me.abers considered worthy
of review and discussion were addressed in the interviews. These interviews corn-
sisted of 2 series of frank and detailed discussions of the policies and practices
relevant to the causes of shipbuilding claims, slthcugh the existing claims were
expressly exciuded from the agenda. Suggestions were freely exchanged concarn-
ing changes to these policies and practices which were calculated to minimize
clsims.

Upon completion of the interviews with the private shipbuilders, the
study team interviewed a number of Navy persunne. in the Washington, D.C., area,
including mansgers of the Naval Material Command, the Naval Sea Systems
Command, and the Naval Ship Engineering Center. These interviews provided a
number of insights into the process of planning for the acquisition of Navy ships as
well as the legal and business considerations that shape the overa:l Navy ship
acquisition process.

In the course of preparing this final report, the study team assembled
data on the ship acquisition process with the help of th: Naval Materia! Command,
the Naval Sea Systems Com.nandJ, and the Shigbuiléers Council of Ameriea. ¥rhile
this report documents the impeet of this procesz on both ths Navy and the ship-
building industry, the major focus of the study was on the Navy'; policies and
procedures for acquiring ma‘sr naval vessels, Such a focus is approrriste hecause
of t' Navy's dominant role in the formulation of policies on the acquisition of
neva;: ships. Hence, most of the conclusions in the report address potentiai changes

(ii)
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by the Navy aimed toward reducing the risks of building naval ships ard achieving
a more appropriate balance of such risks, Close cooperation by the shipbuilders
will obviously be necessary to carry out these changes and a reasonavle measure
of this cooperation is assumed by the study team.

One of the major difficulties which the study team encountered in
conducting this effort was appraising the effectiveness of the numerous changes in
ship acquisition practices that have been made by the Navy in the past few yeacs.
There is no doubt that these changes both reduce anc redistribute shipbuilding
risks to a major extent, but most of the changes are so new that conclusive results
are not available for assessment. The study team has used its best iudgment in
evaluating these changes and in suggesting alterations that might lead to further
improvement in the ship acquisition process. The study team's overall impression
is that the Naval Sea Systems Command has made significant efforts in recent
years to address some of its more difficult problems and to arrive at equitable
solutions with various segments of the shipbuilding industry.

The study team lelieves that further efforts should be undertaken to
formulate and institutionalize forward-looking policies governing the acquisition
of naval ships. Since this study was primarily directed at claims avoidance, it
concentrated heavily on the distribution of risk between the Navy and its ship-
builders thst is inherent in the ship acquisition process. While some of the study
team conclusions also address the reduction of such risks, much additional work
needs to be dot:2 in this area. A study of risk reduction should include a full
appraisal of the cost-reduction measures that could be applied to future naval
ships as well as the process of acquiring them. Such a study should also logically
include an evaluation of shipbuilder productivity and the ability of current
corporate management to control and improve such productivity.

The study team i« indebted to ihe many Navy and private shipbuilder
personnel who gave their time, ideas, and assistance in prepering this report.
Their professionai competence combined with their obvious desire to see claims
avoidance become 2 reality provided a strong stimulus to the study team's efforts.

A roster of the study team's participants at different stages of the one
and one-half years of research and preparation of the August 1977 Interim Report
and this final report is as follows:

(1ii)
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Chairman
Hon. Edwar Hidalgo
Executive Director - Final Report
Prof. Ralph C. Nash, Jr.
Executive Lirector — Interim Report
Dr. John J. Bennett

Drafting Committee

Captain Robert K. Reed, USN
Mr. Raymond F. Chiesa
Commander Hugh D. Campbell, JAGC, USN

Outside Consultants ~ Harbridge House, Inc.
Rear Admiral Elmer T. Westfall, U3N (Ret)
Mr. Harry B. Ellis, Jr.

Participants and Consultants

Rear Admiral Paul L. Foster, USN
Rear Admiza) Edward J. Otth, Jr., USN
Rear Admiral Gerald J. Thompsen, SC, USN
Rear 4dmiral Leroy E. dopkins, USN (Ret)
Mr. Gerald J. MeBride
Mr. John J. MeDonnell
Captain William J. Ryan, SC, USN
Ceotain Ronald A. Jones, SC, USN
“fr. Robert H. Link
r. George J. Rabstejnek, Jr. (Harbridge House, Inc.)
i4: Sandra A. Rubico (Harbridge House, Inc.)
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EXECUTIVE SUMMARY

In the past two decades, the Navy has undertaken an ambitious ship~
ouilding program. In the ".96Us, this program was spread over upproximately 20
private shipyards as well as naval shipyards. However, by the 1970s, with the
increased acquisition of nuclear ships and the reduced number of ship types, only
nine private shipyards were building naval vessels. Three of the nine ship-

yards — Eiectric Boat, Newport News, and Ingalls — were performing over three-
quarters ¢f the work.

During the latter period, the industry was plagued with inflationary
cost increases, material shortages, and iabor instability, and substantial problems
were encountered with the specifications and drawings provided by the Navy.
Working urder fixed price incentive contracts with escalation clauses that did not
fully comnensate for inflationary costs, the major shipbuilders experienced large
cost overruns which could not be settled with the Navy. The result was major
claims totaling $2.7 biliion by the end of 1977. Two of the most complex
claims — one by Electric Boat ($544 million) and one by Ingalls ($1,088 mil-

lion) —- were resolved by settlement agreements signed on 9 ard 20 June 1978,
respectively.

Employment and Workloads

The shipbuilding companies have been plagued by unstable employment
and, in the 1970s, the three mejor shipyards attempted to increase their total
employment beyond optimum levels in order to perform the work under contract.
The employment at the other private shipyards ‘that are currently performing
Navy work is at productive levels, but the projection of the future Navy and
commerciai programs indicates that there is insufficient work to support the nine
shipyards currently building naval ships. The problem is further complicated by
indications {hat three other qualified shipbuilders are interested in competing for
future Navy ship contracts. Henee, it appears that unstatle employment will be a
contiiuing problem. In short, despite the fact that unstable workloads are a major
cause of shipyard cost growth, the government has not been able to pian its naval
st.ipbuilding program to minimize such instability,
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A major initiative should be undertaken to establish agreed-upon
"workload windows" with each shipyard in order to define the upper and lower
limits of employment at which the shipyard can maintain productivity. The
rlanning and execution of Navy programs by both the legislative and executive
branches should be oriented toward keeping the shipyards that are participating in
naval shipbui!ding within these windows.

Design Packages

The Nevy has encountered substantial difficulties in devising processes
for ship design which permit the use of accepted acquisition techniques for the
construction of naval ships. In earlier programs, shipbuilders were able to prepare
realistic cost estimates of the construction effort on the basis of a broad-based
contract design package — even though the detailed working drawings were not
preparad until after contract award. In the current environment of the increasing
complexity of ships, the uncertain productivity of the shipyards, and the unwilling-
ness of vendors to quote firm prices, it is no longer possible to make such esti-
mates. This problem is exacerbated by the reduced capability of the Navy to
prepare contract design packages of sufficient accuracy to permit valid estimates.
Revised acquisition techniques should be used to deal with this problem.

The Navy has pursued several encouraging strategies on recent pro-
grams. Prospective shipbuilders have participated in the preparation of the con-
tract design package, and it is planned on two future programs to have the lead
shipbuilder participate in the contract design as the first task on its contract.
Lead shipbuilding contracts have been awarded on a cost plus incentive fee or cost
plus award fee basis. In one program, follow shipbuilders have been given
"validated drawings" with a guarantee of their accuracy and suitability. Land-
based test sites and full-scale mock-ups are increasingly being used to check out
the more complex features of the design prior to construetion.

Continued efforts to devise acquisition strategies which recognize the
inherent difficulties of the ship design process are required. In addition, the Navy
should make a concerted effort to improve its in~house ship design capabilities.

i)



Risk Alloeation

The risks of building modern naval vessels have become so large that
new sacquisition strategies are called for to allocate such risks equitably to the
contracting parties. Three types of risks must be addressed: Technical risk be-
cause of the complexity of ship design, schedule risk because of the four- to
seven-year period needed to construct a ship, and cost risk because of the
difficulties of predicting the costs of the multiple elements of the ship
construction process. Since a lead ship of a new class is designed and built

concurrently, the risks are too great to permit the use of a fixed-price type
contract.

Cost plus incentive fee or award fee arrangements should be used to
motivate the shipbuilder to perform well. Lead shipbuilders should be selected on
the basis of all of the appropriate evaluation factors, including experience with
similar ships, technical and design competence, understanding of program
objectives and risks, management ability, shipyard capacity, and cost realism.

Follow ships present a much more difficult problem in devising
acquisition strategies that will not only provide for balanced allocation of risk, but
also motivatc effective performance. Program considerations dictate that early
follow ships trail the construction of the lead ship by no more than two years. As a

result, they must be placed under contract two or more years before completion
of lead ship design.

This situatimn suggests that contracts for such early follow ships should
probably be awarded"to the lead shipyard using cost-type transition contracts.
Such contracss shouid be converted to fixed price incentive contracts as soon as
the risks can be adequately defined and priced. In programs with a small total
number of ships, the policy should normally dictate that all ships of the class will
be constructed by the lead shipyard. In large programs or in situations where the
lead shipuilder is not performing well, follow ships should be bought from other
shipyards. The initial contract with a follow shipyard should be either a fixed price
incentive contract or a cost-type transition contract — depending on the develop-
‘ment stage of the technical design package, the complexity of the ship, and the
stahility of the shipbuilder's projected workload at the time of award. The

4
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selection of such follow shipbuilders should be based on the evaluation of all

relevant factors in much the same fashion as proposed for the selection of lead
shipbuilders.

The most effective motivation of good performance can be achieved
by using fixed price incentive contracts as soon as the risks can be defined and
priced. To permit maximum use of such contructs, contract clauses should be
adopted which relieve the shipbuilders of the significant risks that are outside
their control. These clauses should include economic price adjustment provisions
that fully compensate shipbuilders for changes in direct and indirect labor rates,
material prices, fringe benefit factors, and energy costs, &s well as provisions
relieving shipbuilders of the costs of events outside of their control or the costs of
supervening sovereign acts. Fixed price incentive contract clauses should also be
revised to strike a fair balance between the parties with regard to timely
submission of notice of constructive changes and responsibility for defects in the
technical documentation that is furnished to the shipbuilder by the Navy.

Management of the Shipbuilding Process

Management of the shipbuilding process has posed severe difficulties
for the Navy. As the process of acquiring naval ships has become more complex,
the Naval Sea Systems Command has faced reduced numbers of personnel and
limitations on personnel grades. While project management staffs have increased
modestly, the Naval Ship Engineering Center has declined in size. The overall
organization is lacking a sufficient number of experienced, seasoned personnel.

The Naval Sea Systems Command should increase the capability of its
functional organizations and contract for design services to facilitate better
management. An effort should be undertaken to delegate more responsibility fo
the supervisor of shipbuilding organizations at the shipyards and to identify the
contract administration functions that can be reduced or removed. Efforts should
also be made to streamline and unify all of the management information systems
that are used to monitor shipbuilder performance.

Change Management

Changes have presented serious problems in the naval ship acquisition
process., For shipbuilding to proceed in an orderly way, changes must be controlled

(viii)
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and ordered promptly when needed. The primary wrv of controlling changes is
improvement of the technical documentation that is furnished to the shipbuilder.
The current acquisition strategies that are aimed at improving the contract design
package will assist in achieving this goal.

A major effort should be made to achieve control over the numerous
specifications which are referenced into the contract design package in order to
assure that they are current and that project managers have some means of
adopting only those req;xirements necessary for their programs.

Achieving timely processing and pricing of changes is a major
challenge for the Naviy and the shipbuilders. Techniques should be devised to
process engineering change proposals more quickly so tha: changes can be issued
earlier. More flexible means of issuing changes should also be adopted, including
broader use of two-step changes and less-stringent controls on unilateral changes.
Additional techniques to facilitate the early pricing of changes should be
sought - particularly methods of reducing the administrative workload of the
pricing process and means of pricing delay and disruption costs. Finally, a means
of assuring early notification of constructive changes should be adopted to provide
that tiie costs of such changes will not be reimbursed to the shipbuilder when it
knows or should have known of the change and deprived the Navy of the
opportunity to save the costs by failure of notice.

Recent Navy corrective measures in shipbuilding contracts, other
practices being considered, and the initiatives discussed in this report will permit
the Navy and its shipbuilders to devote their full attention to the difficult task of
designing and constructing ships. These actions will entail a strengthening of the
Navy's inhouse technical and mansgement capabilities and a refocusing of
shipbuilder attention on the vital issue of shipyard productivity. They measurably
improve future shipbuilding contracts and promote a pattern of contract

formulation and management that is mutually beneficial to the Navy and the
shipbuilding industry.

(ix)
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CHAPTER ONE. INTRODUCTION

A. Historical Perspective

In undertaking a study of the ship acquisition process, it is well to
remember that controversy concerning the acquisition of U.S. Navy ships has been
with us sinice the early days of our nation. The first major ship acquisition program
undertaken by the Federal Government was authorized by the U.S. Congress in
1794. The Naval Act of that year provided for the construction, equipping, and
manning of six frigates, and a design contract was awarded on a sole-source basis
to Philadelphia shipbuilder John Humphrics.1 Plans for the frigates were
completed in 1796, and the lead frigate was awarded to Humphries' yard in
Philadelphia. Follow ships were awarded to shipyards in New York, Boston,
Portsmouth (New Hampshire), Baltimore, and Norfolk.

The shinbuilders experienced lengthy delays in getting started because
of timber shortages and lack of other materials. During construction, numerous
changes in specifications caused significant rip-out and rework. As a result of
these delays and the disruption caused by the changes, shipbuilder costs rose far
above original expectations, Drastic overruns were avoided only by a declaration
of peace with Algiers, which caused all work to stop until Ccngress passed a
supplemental act. This act reprogrammed the available funds by authorizing
completion of only three ships -~ those in an advanced state of construction at
Boston, Philadelphia, and Baltimore.

The first frigates were severely eriticized by the Navy and the Con-
gress. Their size and draft limited the number of ports they could use as bases or
anchorages, and they required frequent and expensive repairs, (ongressional
critics voiced concern over the Navy's ship acqguisition policies, and Benjamin
Stoddert, first Szseretary o the Navy, responded by irdicating that he planned to
change them,

Fiman

IShipbuilders in Maine, Massachusetts, and Virginis were upset by the circum-
stances surrounding this award. Since there was no formally established channel
for pratest, they wrote to their Congressmen about it,
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Controversy concerning the acquisition of Navy ships has continued to
the present day. In the early 1950s, the Navy began a major shipbuilding program
to modernize its fleet of combatant ships. Initially, this new construction effort
was split between the U.S. naval shipyards and private shipbuilders, but the focus
gradually shifted toward reliance on private shipyards. By the early 1960s, the
naval shipyards were building only a few auxiliaries, landing craft, and nuclear
submarines. In 1967, the last new ship was assigned to a naval shipyard. Since that
time, total reliance has been placed on private industry.

In condueting this long rmodernization effort, the Navy has employed a
number of different acquisition policies to obtain ships from the private ship-
builders within its established time and cost estimates. Initially, the Navy
allocated some of its larger combatant ships to selected shipbuilders in order to
maintain a broad shipbuilding mobilization base. In most cases, fixed price
contracts were employed for these acquisitions. By 1964, the policy had changed,
and the Navy shifted to competitive procurement of many of the ships under
formal advertising procedures. Later, in 1969 and 1970, two major shipbuilding
programs were placed under contract using total package procurement procedures.
Finally, in 1971, the Navy shifted to the use of competitive negotiation
procedures, buying a single year's inecrement of ships in each acquisition. Beginning
in the late 1960s, Navy personnel slowly became more involved in the day-to~day
operations of the private shipbuilders —an acquisition policy that later became
known as "engagement."

The Navy's fleet modernization efforts were complicated by the in-
creasing sophistication of its ships. By 1970, virtually every ship being built
incorporated newly developed state-of-the-art techniques in its electronies,
propulsion, and weapons systems. At about the same time, a national commitment
was made to obtain a 600-ship Navy, and a broader spectrum of Navy ship types
began to be built. A new Presidentially supported commercial shipbuilding
program also began in 1970, and some of the shipbuilders moved away from Navy
ship construction into commercial work in the belief that such work would be
more profitable.

The impact of this expanded commercial program combined with the
larger Navy construction program resulted in increasing demands for skilled




-

manpower. However, shortly thereafter, material shortages began to occur, and
the U.S. economy entered into an inflationary spiral that significantly increased
shipbuilder prices for materials and labor. These factors, along with an apparent
loss of produectivity and continued technological and design changes to ships under
construction, gave rise to a number of shipbuilder claims for price adjustments.
By the spring of 1978, the value of outstanding claims by the shipbuilders against
the Navy totaled $2.7 billion. !

The material presented in the balance of this chapter provides a
factual basis for analyzing the strengths and weaknesses of the Navy's modern-day
ship acquisition process. The chapter includes an analysis of the naval shipbuilding
program and the industrial base on which it depends.

B. The Naval Shipbuilding Prcgram

The naval shipbuilding program is one of the most complex enterprises
ever undertaken in the United States. Through this program, the Navy acquires a
wide variety of ships, ranging from huge nuclear aircraft carriers and complex
submarines to small auxiliary and patrol craft.

1.  Profile of the Naval Shipbuilding Program

During the 19-year period from fiscal year 1960 to 1978, with
authorization from the Congress the Navy acquired 401 new ships. Private U.S.
shipyards provided 359 of these ships, naval shipyards supplied 37 ships, and
foreign shipyards in the United Kingdom built five ships. Exhibit I lists acquisitions
by ship type.

IAgreements were reached in June 1378, settling more than $1.6 billion of these

claims.
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EXHIBIT I
U.8. NAVY NEW CONSTRUCTION AWARDS:
FISCAL YEAR 1860 - 1978¢
Private Naval Foreign All
Ship Type Shipyards Shipyards Shipyards Shipyards

Aircraft Carriers 5 - - 5
Cruisers 13 3 - 16
Submarines 100 15 - 115
Destroyers 37 - - 317
Frigates 90 - - 90
Amphibious Ships 44 12 - 56
Auxiliaries 70 7 5 82
Total 359 37 5 401

*Excludes 113 patrol, landing, mine, riverine warfare, SEAL, and service craft that
were also procured during this period.

Source; NAVSEA Ships Data File.
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The total cost of these 401 ships, including the budget submitted for
ships ordered in 1978, was over $42 billion. Exhibit 1l segregates t..e total cost of
these new ship acquisitions ty private and naval shipym'ds.1 It should be noted that
no ships have been ordered or funded for construction in naval shipyards since
1967.

Exhibit Il breaks down the Navy's new ship construction awards to
private U.S. shipyards during the 19-year period from 1960 to 1978 by ship type.
As noted above, 359 ships were placed under contract with private U.S. shipyards.
While 31 different hull types were built, more than 60 percent of the total orders
fell into four categories: attack submarines (69 SSN), destroyers (31 DD and 6
DDG), fleet ballistic missile submarines (31 SSBN), and frigates (58 FF and 32
FFG).

Exhibit IV arrays the same data in terms of the private shipyards that
received the awards. In all, 22 U.S. shipyards participated in these new ship
construction efforts, It is noteworthy that 162 of the 359 ships, or 45 percent,
were placed with just three of the private shipyards: The Electric Boat Division
of General Dynamics Corporation; the Newport News Shipbuilding & Dry Dock
Company, a subsidiary of Tenneco, Inc.; and the Ingalls Shipbuilding Division of
Litton Industries, Inc.

Exhibit V presents the contract award values of these 359 privately
built ships by fiscal year of contract placement and the individual shipyards.
(Since this exhibit repeats the format of Exhibit 1V, it is possible to determine the
value of the awards each year to each shipyard by ship type.) The data exclude the
cost of all government-furnished equipment (such as eleetronie, propulsion, and
weapon systems), but include the cost of all contrector-furnished equipment and
materials purchased by the shipyard.

rln 19717, the government changed its fiseal year period of 1 July to 30 June to 1

Getober to 30 September. The period from 1 July 1977 to 30 September 1977 was
designated as the transition quarter or "FYTT." Exhibit I and most of the
following exhibits that present fiscal year data include FY7T in {iscal year 1976.
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ﬁ RXHBT I
: TOTAL OBLIGATIONAY. AUTHORITY FOR ALL
! U.S. NAVY NEW CONSTRUCTIOH: FISCAL YEAR 1960 - 1978
) (Millions of Dollars)
E
Total Private
: Naval and Shipyards
E Fiscal Naval Private Private Percent
E Year Shipyards Shipyards Shipyards of Total
] 1950 $ 85 § 40 § 516 33%
; 1961 484 1,489 1,973 6
: 1962 772 1,589 2,361 67
: 1963 274 1,888 2,162 87
g é 1964 322 1,373 1,695 81
; 1965 441 1,306 1,747 75
; 1966 255 1,390 1,645 85
¢ 1967 7 1,827 1,834 99
% 1968 - 511 511 100
1969 - 352 352 100
1970 - 1,901 1,901 100
1971 . 1,710 1,710 100
: 1972 - 1,998 1,998 100
1973 - 1,505 1,505 100
1974 - 3,588 3,588 100
1975 - 3,182 3,182
1976 - 3,889 3,889
1977 - 5,169 5,168
19784+ - 4,712 4,712
Total $2,641 $39,809 $42,450

*Data include RDT&E-funded new construction plus all craft. Data from 1960 to
1970 include outfitting and post-delivery expenses; data from 1970 to 1978

exclude these expenses.
**President’s March 1978 budget submission to Congress for fiscal year 1978 to
1983.

Source: NAVSEA and the Shipbuilders Council of America, March 1978,
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The contract values of the 359 ships built by private shipyards during
this 19-year period totaled nearly $26 billion. The three shipyards which were
responsible for developing nearly half of the ships held 72 percent of the total
contract value of these awards. Specifically, Electric Boat had contracts of $6,998
million, Newport News held contracts of $6,606 million, and Ingalls had contracts
of $4,969 million.

Using a bar chart format, Exhibit VI displays the total SCN (ship
construction, Navy) appropriation for new ship construction in private U.S.
! As this exhibit indicates, total
obligational authority (TOA) has varied significantly from one year to the

shipyards during fiscal year 1960 to 1978.

next — from a low of $352 million in fiscal year 1969 to a high of nearlv $5.2
billion in fiscal year 1977. These variations do not reflect expenditures during the
same period, since TOA represents the appropriation of SCN funds. As illustrated
by the bar chart presented in Exhibit VII, data on gross expenditures reflect a far
smoother upward pattern.

While historical data are a valuable means of examining the Navy
shipbuilding program, forecast information is equally important. Exhibit VIl
indicates the projected U.S. Navy five-year shipbuilding program for fiscal year
1979 tn 1983 as included in the President's budget submitted to the Congress in
March 1978. As this exhibit reveals, it is planned that 70 new ships will be
constructed during this period, ranging from an aircraft carrier and nuclear-
powered submarines to oceanographic research vessels and cable repair ships. In
addition, 13 ships currently in the fleet are to be modernized, including aireraft
carriers, guided missile destroyers, and an auxiliary supply ship.

Exhibit IX translates these data into dollars. Over the next five years,
plans call for more than $30 billion to be expended in this new construction and
modernization program. Trident (SSBN) and attack submarines (SSN) account for

I'I‘hese figures are not comparable to thcse presented in Exhibit V since the total
SCN appropriations inciude government-furnished equipment.
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EXHIBIT VI
GROSS EXPENDITURES FOR NEW SHIP CONSTRUCTION:
FISCAL YEAR 1967 -"° 7*

32099

3.017.1

2,622.8

2,088.4

1.960.9
1.870.0

1,892.0

1867 1668 1969 1970 1971 1972 1973 1974 1975 1976 1977
Fiscal Year

*Data include expenditures for GFE. Data prior to fiscal year 1967 include expenditures
for foreign military sales and are considered misleading; data for 1978 are incomplete.

Source: NAVSEA.
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roughly one-third of this total budget submission. Another third of the budget
covers planned construction of 26 guided missile frigates and seven guided missile
destroyers.

2. Complexity of Naval Ships

During the past two decades, advances in technology have expanded
the capabilities and increased the complexity of naval combatant ships. For
example, Exhibit X compares the Forest Sherman class destroyer {(BD-931) which
was built during the mid-1950s with the Spruance c¢lass (DD~963) which is under
construction today. The control systems on the DD-963 have been centralized and
automated to permit operation from the bridge, thereby reducing the personnel
required for operation of the ship. Computer-aided navigation systems have been
designed and installed. Propulsion engines have moved from basic boiler plants to
gas turbines, and high-horsepower controllable-pitch propellers have been added.
Other improvements include the installation of sound isolation material, high-
shock resistance, a countermeasures system, helicopters, a long-range sonar
capability, and missile and rocket weapon systems. In addition, pollution and
habitability standards have been upgraded, and the electrical plant has been in-
creased to provide for higher loads.

3. Length of Contract Performance

Exhibit XI presents information on 23 new ships ordered between fiscal
year 1967 and 1973 and delivered during the three-year period between fiscal year
1975 and 1977. These 23 ships include seven different hull types. As the exhibit
reveals, the longest contract performance period was for nuclear aircraft carriers
(CYN), averaging slightly more than seven years for each of two ships. The five
nuclear attack submarines (SSN) and two amphibious assauit ships (LHA) were
close behind, averaging six and one-half years of construction. Even auxiliaries
necessitate long contract performance periods. For example, the AOR which was
delivered in 1976 took nearly four years from contract award to commissioning. In
short, the construction of major naval ships requires a period of from four to
seven years after contract award ~ an unusually long period when the contracting
parties must agree to firm prices for the ships at the time of the initial contract.
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EXHIBIT XI
U.S. NAVY NEW CONSTRUCTION SHIP DELIVERIES
(Ships Ordered in Fiscal Year 1967 to 1973 and
Delivered in Piscal Year 1975 to 1977)
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C. The Private Shipbuilding Industry

According to statistics compiled by the U.S. Department of Com-
merce, the U.S. shipbuilding and repair industry consists of 455 companies. The
heart of the industry is composed of 164 private shipyards or repair yards, Thirty-
seven of the private shipyards possess graving docks, marine railways, or shipways
for construeting ships 400 feet or greater in length.1 Eleven private shipyards are
currently considered capable of handling major Navy new construction work,
including combatants, landing craft, and auxiliary ships.z'l‘hree of the 11 shipyards
are nuclear qualified. Two of the shipyards are currently engaged in both nuclear
ship new construction and repair (Electric Boat and Newport News), and one is
performing nuclear repair work only (Ingalls).

While these shipyards are relatively old, major capital investments
have been made in several of them, and the industry as a whole has attempted to
modernize its facilities when capital has been available. However, in recent years
the industry has been characterized by low profits and a declining base of
suppliers for marine products.

1.  Industry Profile

Exhibit XII identifies the 11 major shipyards that are presently con-
sidered capable of construeting major naval ships. These shipyards aceount for 63
percent of the employment of the industry. This exhibit also shows the total value
of the Navy new construction contracts that each of the 11 shipyards has received
from 1973 through 1977, These data indicate that three of the 11 shipyards have
become dominant, now accounting for more than three-quarters {77 percent) of
the dollar value of the Navy's orders for new ships during this period. As shown in
Exhibit V, above, the new ship awards during the 1960s were much more evenly

I; Department of Commerce, Maritime Administration, Survey of U.S. Shipbuilding
"

and Repair Facilities, 1977, Washington, D.C., December 1977,

NAVSEA recently added Sun Shipbuilding and Dry Dock Company as a twelfth
shipyard capable of performing Navy new construction work. Since all of the data
for this study were assembled, no interview was conducted with this shipyard,
and it is not referenced in the data contained in this study.

2
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spread among the various shipyards participating in the navae! shipbuilding
program. The current dominance is undoubtedly due to the fact that only two of
the shipyards (Electric Boat and Newport News) are capeble of building some of
the major ships the Navy is now ordering — large nuclear-propelled submarines,
carriers, and cruisers. The third shipyard (Ingalls) is the recipient of the two major
total package procurements of 1969 and 1970.

2.  Stability of the Industry

Exhibit XIII presents data on the employment levels at the 11 major
shipyards from 1960 to 1977. There have been tremendous fluctuations in eripioy-
ment, with remarkably few level periods at any shipyard. Indeed, these data seem
to indicate that the industry has been inherently unstable for the past two
decades.

Exhibit XIV focuses on the employment levels of the 11 masajor
shipyards for the recent past: 1973 through 1977. The information is broken down
into Navy new construction, Navy repair work, private new construction, private
repair work, non-ship work, and total direct and indirect employment. Significant
fluctuations are also apparent during this period. For example, employment at
Avondale fell 27 percent between 1973 and 1874, while employment at National
Steel increased by nearly 25 percent during the same period. Electric Boat
increased its work force by 80 percent between 1973 and 1976, while Todd -
Seattle fluctuated significantly from one year to the next in each of the five years
reported. Overall, employment in the 11 shipyards grew steadily every year until
1977 when it peaked at just over 106,000 employees. A decline in employment has
since commenced, as shown in Exhibit XV.

Navy new construction and conversion work as a percent of total
direct employment has varied from a low of 55 percent in 1974 to a high of 62
percent in 1977. However, total Nav'’ employment has been more stable.
Typically, when Navy new construction and conversion work has decreased, Navy
repair work has increased. Total Navy work as a percent of total direct
employment has varied about 4 percentage points (between 66 percent and 70
percent) during the past three years and is a growing percentage of total work. On
the average, Navy new construction work has employed about 44,000 people
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EXHIBIT XV
1978 EMPLOYMENT VS. OPTIMUM MANNING
AT THE ELEVEN MAJOR SHIPYARDS

Total Optimum Man-
Employment ning Estimates
(as of (as of Percent
Shipyard May 1978) June 1978) Deviation
Avondale 5,900 7,200 +22.0%
Bath 4,500 4,000 -11.1
Bethlehem 3,200 4,000 +25.0
Electric Bost 23,300 25,060 + 7.3
Ingalls 21,600 18,000 -16.7
Lockheed 2,900 3,000 + 3.4
National Steel 5,400 7,000 +29.6
Newport News 25,000 25,000 .-
Quincy 5,600 9,000 +60.7
Todd - Seattle 1,960 3,000 457.9
Todd ~ San Pedro 2,400 4,500 +87.5
Total 101,700 109,700 + 7.9%

Source: Optimum manning estimates were obtained from the shipyards listed by the

Office of the Assistant Secretary of the Navy (MRA&L) in June 1978. Data
were provided in response to the question: "Given your current facilities,
what total manning level would you ideally c¢hocse for mserating your
shipvard with a continuous stable workload?"




#

24

annually for the past five years. The three largest shipyards (Electric Boat,
Ingalls, and Newport News) account for approximately 93 percent of this
employment,

As mentioned earlier, Exhibit XV compares May 1978 employment
levels with "optimum" manning levels, as perceived by the 11 major shipyards. As
this exhibit indicates, eight shipyards feel that they should increase employment
to handle a stable workload with maximum efficiency, while two are already over
the optimum manning level. One shipyard is currently at the optimum level. In
combination, the shipyards see a need to increase their overall employment by
almost 8 percent. These figures indicate that the gross amount of work currently
under way in the industry is adequate to permit a high degree of produectivity.
However, the work is not spread evenly throughout the shipyards. For example,
the three large shipyards combined are currently working at 103 percent of the
optimum level, while the eight smaller yards combined are working at 76 percent
of the optimum level.

3. Labor

In contrast to most other large-scale industrial enterprises, the ship-
buiiding industry is extremely labor intensive. Furthermore, it is highly dependent
on a relatively large proportion of skilled craftsmen, such as welders, shipfitters,
and electricians. Exhibit XVI shows the percentage of craft and other labor to
total shipbuilding labor.

EXHIBIT XVI
SHIPBUILDING LABOR —~ ALL PRIVATE SHIPY ARDS®

Craft Labor 52.6%
Laborer 4.6%
Semi-Skilled Labor 24.8%
White Collar Labor 18.9%

*Source: Martin, John C., The Labor Market of the United States Shipbuildin
Industry, Doctoral dissertation, George Washington University, 1978.
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Exhibit XVII compares the weekly earnings of production workers in
the shipbuilding industry to those of workers in the contract construction industry.
As this exhibit reveals, except for 1963, the earnings of shipbuilding workers have
always lagged behind those of contract construction workers. Beginning in 1964, a
trend of earnings increases commenced for both contract construction and
shipbuilding workers. By 1974, contract construction workers were realizing $59 a
week more than shipbuilding workers, The greatest percentage difference
oceurred in 1973, when contract construction werkers earned nearly 25 percent
more than shipbuilding workers. On balance, it appears that earnings in the
shipbuilding industry tend to lag two to three years behind those in the contract
construction industry.

Working conditions in the shipbuilding industry are far less desirable
than those in many other manufacturing industries. Thus, working conditions may
partially explain the extremely high turnover rates in this industry, as shown in
Exhibit XVIII. During the interviews, some shipbuilders told the study team that
their work forces are roughly composed of two groups: (i) a relatively stable
cadre of skilled workers and (ii) a substantial number of less skilled employees who
work on a highly irregular basis. Some individuals in the iatter group may go
through a "hire and quit" cyele two, three, or four times in the ccurse of a single
year.

These high turnover rates may also be caused by the fact that, in some
of the shipyards, the work force has expanded beyond the available local labor
pool. An additional factor affecting personnel stability is the need to maintain a
balance between the skills profile necessary to accomplish the workload and the
skills profile of the work force. Should an imbalance occur that cannot be
corrected by internal management action (such as rescheduling work), it becomes
necessary to hire and fire skilled workers. Such turbulence in this crucial
manpower resource is even more damaging to shipyard productivity than
turbulence among the less skilled employees.

Experience indicates that shipbuilding labor is not generally mobile, In
a recent study conducted by a doctoral candidate at George Washington
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EXHIBIT XVI

VS. CONTRACT CONSTRUCTION PRODUCTION WORKERS

Differential: Contract Con-
struction vs. Private Shipbuilding
Contract Private

Year Construction Shipbuilding Dollars Percent
1460 $113.04 $110.43 $ 2.61 2.3%
1961 118.08 117.20 .88 0.8
1962 122.47 121.69 .87 0.7
1963 127.18 127.92 (.73} {0.6)
1964 132.06 128.21 3.85 2.9
1955 138.38 127.98 10.40 7.5
1966 146,26 137.78 8.48 5.8
1967 154.95 139.32 15.63 10.1
1968 164.49 144.99 19.50 1.9
1569 181.54 155.07 26.47 14.6
1970 195.45 158.00 37.45 19.2
1971 211.67 162.74 48.93 23.1
1972 222.51 172.686 42.85 22.4
1973 235,69 178.41 57.28 24.3
1974 249.08 189.74 59.34 23.8
1975 265.35 217.09 48.26 i8.2
1976 284.56 247.33 37.23 13.1

Source: Department of Labor, Bureau of Labor Statistics, Employment and Eernings,
United States, 1909-1975, Bulletin 1312-10, Washington, D.C., 1976, and
Employment and Earnings, Washingten, I).C., March 1976 and March 19717.
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EXHIBIT XVill
MONTHLY LABOR TURNOVER RATES
IN SELECTED INDUSTRIES: 1976

Rate of Change per
100 Employees per Month
Industry Accessions Separations Turnover
Private Shipyards 6.7 6.3 13.0
Fabricated Metal Products 3.9 4.2 8.1
Primary Metals 3.0 2.9 5.9
Aircraft 1.4 1.7 3.1
Naval Shipyards 1.2 1.0 2.2

Source: Department of Labor, Bureau of Labor Statistiecs, Employment and Earn-
ings, Washington, D.C., February 1978, and NAVSEA.
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University,l it was found that only 9.1 percent of the 1965 work force at the
private shipyards had moved to another state by 1970. During the interviews,
shipbuilders indicated to the study team that employees who are separated seldom
move to other locations where the industry is experiencing expansion. Often,
skilled personnel will simply seek employment in other allied industries. As a
result, the pool of skilled manpower available to each shipyard appears to be
limited to those workers in its geographic area. Thus, shipbuilders are not
generally able to expand their labor forces unless they undertake expensive
training efforts.

4. Facilities

Shipbuilding requires a large fixed asset investment for each sales
dollar. While much of this investment was made in earlier decades, several ship-
builders have made major capital investments in recent years. Thus, the private
shipyards are currently a mixture of old facilities with some modern additions.
Since 1970, the U.S. shipbuilding industry has invested approximately $1.3 biltion
in facilities modernization and capital improvements. Of this investment, $135
million was expended in fiscal year 1977, Plans for fiscal year 1978 call for invest-
ment of $167 million. Exhibit XIX shows the portion of this investment made by
the 11 major shipyards. In this context, the total investment figures include
improvements that are applicable to both commercial and Navy work. The exhibit
also identifies the amount of investment estimated by the shipbuilders as applying
specifically to Navy work.

The following examples are representative of the recent modernization
programs that have been undertaken in the industry:2

1Martin, The Labor Market of the United States Shipbuilding Industry, pp. 1-27.

2Data on all shipyards except Electric Boat taken from Department of Commerce,
Maritime Administration, MARAD '76, Annual Report of the Maritime Admin-
istration for Fiscal Year 1976 and the Transition Quarter Ending September 30,
1976, Washington, D.C., April 1977,
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EXHIBIT XIX
TOTAL CAPITAL INVESTMENT OF THE
ELEVEN MAJOR SHIPYARDS: 1970 - 1977

(Millions of Dollars)
Estimated
Investment Identified
Year Total Investment to Navy Work
1970 $ 105.2 $ 92.4
1971 84.3 55.5
1972 73.8 34.2
1973 111.8 19.4
1974 107.4 45.8
1975 134.7 73.5
1976 295.2 44.9
1977 90.4 30.3
Total $1,002.8 $396.0

Source: Shipbuilders Council of America.
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° Avondale. Completed a $42 million expansion program in 1975
centering around the construction of two new building ways on
which two ships can be built simultaneously. The company has
also added a 900- by 260-foot floating drydock.

) National Steel. Completed a $20 million expansion and mod-

ernization program in early 1976 which provides the capability to
build ships as large as 190,000 deadweight tons. In its new
building basin, National Steel can produce vessels 1,000 feet long
and 170 feet wide. Previously, it was limited to building vessels
900 feet by 106 feet.

° Newport News, Expended approximately $210 million for a new
commercial shipyard which was completed in 1976. The new
facilities include the largest building basin in the United States,
a steel preparation building, panel shop, subassembly areas, and a
900-ton Goliath crane.

° Electric Boat. Completed an approximately $150 million facil-
ities improvement program. Improvements at the Groton site are
principally in the land-level construction facility, and consist of
an inshore and an outboard erection site and a 60,000-square foot
pontoon graving dock and launcher. At Quonset Point, improve-
ments were completed in late 1976 on buildings used for steel-
processing and fabrication, housing various shops, and storing
material.1

lDepartment of Defense, Coordinator of Shipbuilding, Conversion, and Repair,
Annual Report on the Status of the Shipbuilding and Ship Repair Industry of the
United States, 1976, Report Control Symbol DD-I&L{A) 1141, Washington, D.C.,
26 April 1977,
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e  Quincy. Completed a $40 million modernization program in mid-
1975. Two inclined shipways were converted to building basins to
enable construction of LNGs (liquefied natural gas carriers) in
series production. In addition, a 1,200-ton Goliath crane (the
largest in the western hemisphere) was installed.

Most private U.S. shipyards are constrained by their facilities in terms
of the programs that they can undertake. For example, on the one hand, only
Electric Boat has the faciiities needed to build a Trident SSBN, and only Newport
News has the facilities to build a CVN. On the other hand, some shipyards (such as
National Steel) are laid out in such a manner that only noncombatant ships can be
built efficiently.

During the course of the interviews, nearly every shipbuilder pointed
out that its facilities are very expensive and generally of long life. Therefore, a
relatively long productive use for new facilities must be evident in order to justify
their purchase.

S.  The Supplier Base

Another dimension of the shipbuilding industry is the shrinking supplier
base for marinized material. Exhibit XX presents some statistics on the material
and equipment lead times experienced over the last 16 yeors by shipbuilders
constructing Navy ships. While the list is merely a representative sample and lead
times for some basic materials have recently improved, the overall trend of longer
and longer lead times is apparent. During the interviews, a number of shipbuilders
stated that there has been a slow but steady erosion in the number of marine
suppliers. The shipbuilders and other knowledgeable observers of the marine
supplier industry believe that this erosion will continue during the next decade
unless the volume of Navy business increases and/or Navy acquisition procedures
and technical and administrative requirements are relaxed.

6. Management

Management of a commercial shipyard is clearly a difficuit and
exacting task, Maintaining control of an operation involving thousands of people
who are performing a broad spectrum of tasks and utilizing a multimillion-dollar
facility complex is, alone, a challenging job for the managers in the larger
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shipyards. However, such managers must also press for produectivity improve-
ments and give time and attention to the acquisition of and preparation for
additional business. The difficulties of managing a smaller shipyard are similar,
but on a smaller scale.

The past decade has witnessed a substantial growth in the management
tasks with which the shipbuilders of naval ships must cope. Examples of new or
expanded requirements relating to national social goals include the Occupaticnal
Safety and Health Act, environmental protection, equal employment opportunity,
and the Longshoremen's and Harbor Workers Act. Other management tasks derive
from the steadily increasing complexity of the technology involved and the never-
ending demands for information from diverse government agencies. Inevitably,
the demands on management time, talent, and energy expand as shipbuilders
respond and adjust to external requirements.

7.  Productivity

In general, the shipbuilders interviewed indicated that industry pro-
ductivity is stagnant at best. While no quantitative measure of productivity has
been cited, some shipbuilders reported a steady decline in productivity.l Ina
recent survey of 14 industrial organizations, which included five U.S. private
shipyards, several factors were found to have an impact on productivity:2

° Learning.
° Social legislation.
] Labor agreements.

. Stability of contractor operations and its close relationship with
labor availability and turnover.

. Navy-controlled considerations, including plans and specifica-
tions, inspection, quality control, and contract administration.

1One shipbuilder estimated that the loss was at the rate of 1 to 2 percent per
year.

2lnternatiorml Maritime Associates, Ine., A Study of Ship Cost Estimating in the
Naval Sea Systems Command, Washington, D.C., October 1977.
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The survey concluded that the negative portion of each of these factors (except
for learning) has dominated over the past decade and that, as a result, shipyard
productivity has seriously deterioreted. The study suggested that large numbers of
changes, market fluctuations, labor turnover, social legislation, and technological
complexity have also contributed to a decrease in productivity.

8. Profitability

Available statistics indicate that the shipbuilding industry has earned
meager profits in recent years. In a widely publicized study, known as "Profit
'76,"1 the Department of Defense reported that the shipbuilding industry earned
only 2.9 percent profit as a percentage of government sales and 3.5 percent profit
on commercial sales compared with 4.7 percent and 6.7 percent, respectively, for
all defense contractors. While this study indicated that the shipbuilding industry is
the least profitable of all defense industries, it appears that the reported figures
may have been overstated since they were based on the pcrformance of enly five
companies during a five-year period.

A more recent study2 based on a larger number of companies has
developed the data set forth in Exhibit XXI. These data indicate that profit for
the 11 major shipbuilding companies from 1967 through 1976 inclusive was less
than 0.2 percent of sales. While the data in this study are not broken down by
government and commercial seles, there is evidence that government sales
generated losses for a number of the companies in the survey. This study also
indicates that profits in prior decades were low - demonstrating the long-ierm
difficulties that the industry has experienced.

As a result of the "Profit '76" study, the Department of Defense
promulgated a new profit policy effective 1 October 1976. This policy altered the

1Department of Defense, Office of the Assistant Secretary of Defense (Installa-

tions and Logistics), Office of the Deputy Assistant Secretary of Defense (Pro-
curement), Profit Study Group, Profit '76 Summary Report, Washington, D.C.,
December 1976.

ZOff ice of Naval Research, The Profitability of the U.S. Shipbuilding Industry,
1947-1376, draft report, Washington, D.C., 16 May 1978.
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profit calculation to give greater emphasis to fixed-asset investments and
permitted the imputed cost of capital invested in fixed assets to be reimbursed as
an allowable cost on defense contracts. During the interviews, the shipbuilders
overwhelmingly characterized this new policy as inadequate to induce them to
make fixed-asset investments. Thev glso affirmed that the new policy might result
in reduced profits for the shipbuilding industrv in the long run.

D. Economie Conditions

Rising labor costs and increases in materials and equipment prices
have all been blamed for low profits in the shipbuilding industry. It is clear that
the shipbuilding industry has been seriously affected by the inflationary spiral.
Exhibit XXII presents some statistics on rising prices as measured by the
Consumer Price Index and NAVSEA's material index for steel vessel contracts. As
this exhibit indicates, depending on the index used, general prices have increased
51 to 56 percent curing the seven-year period from October 1970 to October 1977.
The NAVSEA material index for steel vessel contracts surged 75 to 83 percent
during the same period.

A less severe trend occurred in shipbuilding wages. From 1970 to 1974,
weekly wages for shipbuilding workers increased by only 20.1 percent (see Exhibit
XVIl, above). A review of BLS wage data for the same period reveals that the
increase for private nonagricultural payrolls combined was 27.4 percent.1 The low
rate of increase in shipbuilding wages is partially attributabie to the growth of the
total work force during that period. However, from 1974 to 1976 weekly
shipbuilding wages increased by 30.3 percent as the industry caught up with the
national trend. Increases from 1970 to 1976 averaged 47.6 percent for workers
nationally ang 96.5 percent for the shipbuilding industry.

1Depﬂrtment of Labor, Bureau of Labor Statisties, Employment and Farnings,
Washington, D.C., February 1978, The private, nonagricultural payrolls cited
include production and related workers in mining and manufacturing, construe-
tion workers in contract construction, and nonsupervisory workers in transporta-
tion and public utilities; wholesale and retail trade; finance, insurance, and real
estate; and services.
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EXHIBIT XXiI

INCREASES IN PRICES: CONSUMER AND STEEL INDEXES

Consumer Price Index

October
October
October
October
October
October
October
October

1970
1971
1972
1973
1974
1975
1976
1977

1957 - 1959 = 100

N/A
142.4
147.1
158.8 51%
177.9 Increase
191.4
201.5
214.6

1967 = 100

118.1

122.4

126.6

136.6 56%
153.0 Incresgse
164.6

173.2

184.5

Material Index for NAVSEA Steel Vesse]l Contracts

Qctober
October
October
Gcetober
October
Octaober
October
October

1970
1971
1972
1973
1574
1975
1976
1977

1957 - 1959 = 100

N/A
129.6
132.9
140.2 75%
188.7 Increase
199.8
212.9
226.5

1967 = 100

115.2%
121.0
123.9
130.7 83%
175.9 Increase
186.2

198.4

211.1

*Figure for November 1970.

Source: Shipbuilders Council of America, March 1978,
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E. The Ship Acquisition Process
1.  Organization for Ship Acquisition

Once the Navy shipbuilding program has been approved by the
Congress, the actual acquisition can begin. A number of Navy organizations play a
part in acquiring its ships, including the Secretary of the Navy, the Chief of Naval
Operations, and the Chief of Naval Material, The Assistant Secretary of the Navy
for Manpower, Reserve Affairs, and Logisties is the shipbuilding acquisition
executive.l A major responsibility for ship acquisition rests with the Commander,
Naval Sea Systems Command. Exhibit XXIII presents a summary organization
chart of NAVSEA. The ship acquisition project managers (SHAPMs), the Contracts
Directorate (SEA-02), and the Naval Ship Engineering Center (NAVSEC) are
assigned most of the responsibilities during the ship acquisition process, although
the Nuclear Propulsion Directorate (SEA-08) and other NAVSEA codes also
participate.

a. SHAPMs. Historically, NAVSEA has employed a matrix organiza-
tion for ship acquisitions in which a smell project organization headed by a ship
acquisition project manager (SHAPM) coordinates and manages the efforts of the
larger functional organizations that affect its projects. These functional organiza-
tions report directly to the Commander, NAVSEA, but customarily assign key
participants to fuifill their responsibilities to the project.

Exhibit XXIV lists all of the current designated projects in NAVSEA,
including the ship acquisition projects which are headed by SHAPMs. Each SHAPM
office is tailored to the unique needs of the program it manages, and the size and
shape of the organization varies as the program moves from conceptual design to
construction. Some SHAPM offices have become institutionalized in order to
oversee the procurement of successive programs of ships of the same type.

I’I‘his: designation occurred in a memorandum of 28 July 1977 from the Secretary
of the Navy to the Deputy Secretary of Defense. it will be further defined in
SECNAV Instruction 5000.1 soon to be promulgsted.
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EXHIBIT XXIV
NAVSEA DESIGNATED PROJECTS

Submarine Projects
PMS* 393 SSN
PMS 395 Deep Submergence
PMS 396 Trident

Escort Projects
PMS 303 PHM
PMS 376 Spanish Ship Support
PMS 378 CGN-38
PMS 389 DD-3863/993 IIN
PMS 399 FFG-7

Amphibious Auxiliary Projects
PMS 300 Boats and Crafts
PMS 307 Saudi Naval Expansion
PMS 377 LHA/LSD-41
PMS 383 Auxiliaries

Carrier Projects
PMS 392 CVAN
PMS 397 VSS

Systems Projects
PMS 402 MK 48 Torpedo
PMS 404 Anti-Ship Missile Defense
PMS 405 High-Energy Laser
PMS 406 Advanced Lightweight Torpedo
PMS 407 Captor

Fleet Support Projects
PMS 301 Steam Propulsion Plant Improvement
PMS 306 Ship Support Improvement

Technology Projects

PMS 304 Surface Effect Ship
AEGIS Shipbuilding

PMS 400 DDG-47/CGN~-42/AEGIS

*PMS = Project Manager, Ses.

Source: NAVSEA.
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As noted above, SHAPM staffs are relatively small, relying on support
from NAVSEA and NAVSEC for such functions as technical advice, contracting,
procurement of government-furnished equipment (GFE), and training. However,
functions such as risk analysis, configuration management, and the development of
integrated logistic support plans are now focused in the SHAPM. The SHAPM also
exercises authority over a change control board, deciding the mandatorv or
desirable nature of proposed ship changes es well as the timing of their
implementation. Through a system of ship project directives (SPDs), the SHAPM
controls project funds and has the authority to manage the scheduling and the
provision of the diverse services, materials, and data which are the Navy's
responsibility in a shipbuilding contract. A number of these services, particularly
the procurement of GFE and government-furnished information (GFI) are provided
by participating managers (PARMs). The PARMs are normally given an in-house
contract by the SHAPMs for the acquisition of various equipments (weapons
systems, for example) plus their supporting data. They report to the SHAPMs, as
outlined in the SPD, as well as to the head of their organizations. Shipbuilders
appear to be relatively pleased with this organizational mode, which provides a
focal point for them during the ship acquisition process.

b. Contracts Directorate. While SHAPMs have much of the internal
Navy planning authority and responsibility, only procurement contracting officers
(PCOs) of the NAVSEA Contracts Directorate have the authority to negotiate and
enter into ship construction contracts. Exhibit XXV presents the organization
chart of the NAVSEA Contracts Directorate. As this exhibit raveals, PCOs are
organized by divisions, with the Shipbuilding and Overhaul Purchase Division
shouldering the major responsibility for the placement of ship acquisition
contracts. Separate branches within this division address submarine, surface and
auxiliary, and small eraft acquisitions.

Because of limited NAVSEA resources, individual PCOs may have
responsibility for more than one ship program at the same time. In major ship
acquisitions, the PCO typically has no other assigned program responsibilities.
Nevertheless, the PCO remains in the SEA-02 organization and is not subject to
direction from the SHAEM. By remaining organizationally apart from the SHAPM,
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the PCOC retains contract autonomy even though funds control is a SHAPM
responsibility. In the interviews, a number of the shipbuilders commented that the
Contracts Directorate is understaffed and, hence, unable to process procurements
as quickly as is desirable,

¢. NAVSEC. Although NAVSEC is only one of many organizations
participating in the ship acquisition process, it has a pivotal role as the developer
of the contract design and specifications and the technical advisor on design
changes and GFE and GFI.

A partial NAVSEC organization chart showing the portion dealing with
ship acquisitions is presented in Exhibit XXVI. Ship design, through the contract
design stage, is managed by the Ship Design Division located within the Ship
Systems Engineering and Design Department. Each ship design project is headed
by a design manager from that division. The design project manager is normally
assisted by a small project staff made up of key personnel from the other
functional divisions — hull, machinery systems, and combat systems. These people
may be dedicated full time to the project, or they may be assigned to more than
one project at a time. Customarily, they retain functional responsibilities within
their parent organizations in addition to their project duties.

To perform the engineering and drafting efforts involved in developing
a design, NAVSEC uses its in-house talent insofar as possible and supplements it
with support from commercial naval architects, known as contract design agents.
NAVSEC design support contracts are held by most of the major ship design firms
in the country, which permits NAVSEC to augment its in-house capability with the
manpower and engineering experience of a variety of design agents. These agents
may be used in a dedicated mode, where one design agent supports a single ship
design, or in a design task mode, where the resources of several design agents may
be used for different aspects of a single ship design.

d. SUPSHIPs. The supervisors of shipbuilding (SUPSHIPs), field
activities of NAVSEA, play a key role in Navy ship acquisitions. Most of the
SUPSHIPs' efforts are undertaken after placement of the contract with the ship-
builder. (SUPSHIPS' responsibilities are discussed in Chapter Four, Management of
Ship Construction Contraets.)
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2.  Acquisition Strategies

In the 1950s and the early 1960s, shipbuilding contracts were awarded
primarily by allocation, with only limited use of competitive procedures in the
usually accepted sense — that is, on the basis of price alone. At the time, this
method of award was followed in part because national security policy required
the preservation of the shipbuilding mobilization base.

Exhibit XXVII illustrates the evolution of the acquisition strategies
that have been pursued by the Navy since 1964, When procurement policy changed
with the acquisition of the DD-1052 class ships, conventional competitive bids
were used in the selection of shipbuilding contractors, and most contracts were
written as firm fixed price instruments, This shift in policy was in response to a
general move toward fixed-price contracting which took place throughout the
Department of Defense at that time.

In the late 1960s, the picture changed again. In 1967, for the first time
the President determined that it was in the national interest to award all new
construction to private shipyards. This decision began a pattern that has not
changed to this date.

At approximately the same time, some ships were acquired under fixed
price incentive contracts using competitive negotiation procedures. In 1969, a new
ship — the amphibious assault ship (LHA) -was obtained by total package
procurement (TPP) procedures. In 1970, a second major program — the DD-963
class destroyer — was awarded employing the same procedure. As applied to
shipbuilding, TPP called for the Navy to provide a performance specification and
for the shipbuilder to respond with a design that satisfied this specification.
Little GFE was provided, and the Navy relied on the expertise and efficiency of
the shipbuilder to produce a ship on time that met the performance specification.
The total price of the program included the design and construction of all of the
ships in the class, plus the cost of selected shipbuilder support services for an
established period, the cost of guaranteeing design, and the cost of various on-
board systems purchased by the shinbuilder. This policy assured the shipbuilder
(Ingalls) of a sufficient program (five LHAs and, later, 30 DDs) to justify financing
the construction of a new modern shipyard.
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Both the defense industry and the Department of Defense found that
TPP acquisition policies created more problems then they resolved. For examj ,
the Air Force C5-A procurement became a problematic acquisition, and the LHA
and DD-963 ships developed a number of difficulties — in part related to conflicts
between the Navy and the shipbuilders concerning the scope of respective design
responsibilities. The difficulties in the LHA program impacted so heavily on the
shipbuilder that the problems in the overlapping DD-963 program may, in part,
have their origins in the LHA program. By 1971, the Navy ship acquisition
strategies had changed to buying only those ships in the current program year,
with options to acquire additional huils in the out years at a negotiated price.
Fixed price incentive contracts were used, and source selection was based
primarily on negotiated target prices, "tight" ceilings, and competition among
shipbuilders to obtain realistic pricing.

An additional change occurred in 1973 with the purchase of the lead
ship in the guided missile frigate (FFG) program. This approach employed a cost
plus incentive fee contract for the lead ship. After an interval of two years, to
permit the design to stabilize, contracts were placed for follow ships employing
fixed price incentive instruments, This acquisition strategy has continued to serve

as a baseline for current acquisitions, with variations being made as appropriate
for individual programs.

P. Claims

Exhibit XXVIII presents information on the cumulative value of out-
standing NAVSEA claims at the end of each year. As this exhibit illustrates,
claims were less than $300 million in 1971. However, shortly thereafter a trend
began which saw the value of claims increasing each year to the point where,
seven years later, claims reached $2.7 billion. A major reduction in outstanding

claims was achieved in mid-1978 with the resuit that the current figure is under
$1 billion,

Exhibit XXIX breaks down the dollar value of the claims in terms of
the year of contract award and the current status of the claim. The contract
which generated the largest claim was the LHA total package procurement
awarded to Ingalls in 1969, Eariier contracts in the 1960s, which were awarded
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EXHIBIT XXVIII
OUTSTANDING MAJOR SHIPBUILDING CLAIMS —
CUMULATIVE NET VALUE AT END OF PERIOD

$3,000 [
$2,713
$2,339
2,000 ¢
%
5 $1,130
1,000 L $905.6
$719
$580 $580
- l
0 .

1971 1972 1973 1974 1975 1976 1977 July
and Prior 1978*

Calendar Year

*Subject to congressional approval of settiements negotiated with General Dynamics/
Electric Boat and Litton Industries/Ingalls under Public Law 85-804,

Source: NAVSEA.
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EXHIBIT XXIX
SETTLED VS. OUTSTANDING MAJOR SHIPBUILDING CLAIMS
BY FISCAL YBAR OF CONTRACT AWARD AND SUBMISSION

$43

r 1963
r )
: KEY:
: 964—’2“ 376
: s128 B Settied by Fiscal Year
»[ of Contract Award
]
; 1965 $124 It Ouustanding by Fiscal Year
E of Contract Award
i
1966 s293 B Outstanding by Fiscal Year
H of Submission
E _8235
%67 Bt 52z }“"
5 $236
1968 |y g14 }8249
Js3
; 1969 Uil g O DT susr} $1,170
BEBRR s
5 1970 MUNINERIRINNNNG s2
>
3 $231 }
RREIAN TR e
1972 S BEREN 5204

1973
so74 JONNIARRRONEROMERRNERRNNND sa22
1975 MARBEEE s22
197 NS EENSENSENNANEENNEEERNEN 50
>
; 1977 HARENRDNERNRNERAERNEBAREEI 5520

1978

i s i i i - Il i - o 1 J
O 100 200 300 400 500 800 700 800 900 1,000 1,100 1,200
Miltions of Dollars
Source: iieadquarters, Naval Material Command, 5 April 1978,




50

through competitive bid procedures, also generated a significant dollar volume of
claims. Since the Navy discontinued use of TPP procedures, the only contracts
that have generated claims are the fixed price incentive contracts used for lead
and early follow nuclear ships. These contracts were awarded before the
completion of detailed design. More recent awards, employing a cost-type
contract for the lead ship and allowing a time span of two years or so before
follow ship awards, have not resulted in any claims to date. However, since
shipbuilder claims tend to emerge approximately four yesars after an award, it is
too early to state conclusively that these newer acquisition strategies will
significantly reduce claims.

Exhibit XXIX also displays the currently outstanding claims by year of
submission. The data indicate that approximately two-thirds of the outstanding
claims were submitted in 1976 and 1977. Generally, there is a substantial lag
between contract award and claim submission because of the length of time
involved in the ship construction process.

G. Summary

Q""I‘he diversion of Navy and shipbuilder energies to the analysis and
pursuit of claims became a significant factor in the Navy's management planning,
organizatioa, and budgeting for ship aequisitions, and has drained the valuable
managerial time and attention of the Navy and the shipbuilders away from the
problems attendant to construction of Navy ships. In addition, the public acrimony
and disputes between the Navy and its shipbuilders raised serious questions about
the credibility of both sides in the ship acquisition process.

The settlement agreements with General Dynamiecs/Electric Boat and
with Litton Industries/Ingalls in June 1978 are major steps toward the re-
establishment of normal business relations..The materials presented in the
remaining four chapters of “this report exa;nineglthe crucial elements of these
problems in detail and present: the conclusions of the study team regarding
changes to the ship acquisition process that will minimize the probability of
claims in the future.

~
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CHAPTER TWO. PLANNING

A. Introduction

This chapter examines the impact of planning on the process of acquir-
ing U.S. Navy ships. In this sense, planning encompasses determination of require-
ments for ship types and numbers, budgeting, scheduling, and assessment of
industrial feasibility. Specifically, three areas of planning are reviewed: (i) the
Navy's internal planning process for ship acquisitions, (ii) the salient character-
istics of the private shipbuilding base, and (iii) the subcontractor base. As part of
this review and analysis, needed changes to the planning process have been
identified ~ changes designed to reduce the generation of claims under future ship
construction contracts.

B. The Navy's Internal Planning Process

Exhibit XXX summarizes the Navy ship acquisition process, including
all of the major tasks and internal approval requirements. This exhibit incorpo-
rates the current revisions of DOD Directives 5000.1 and 5000.2, the policy
documents that support major DOD system acquisitions. It portrays a complex
internal management process in which the Office of the Secretary of Defense
(OSD) plays a critical role in monitoring each shipbuilding program. A more
detailed examination of the naval ship acquisition process is presented in Appendix
A to this report.

A number of recent studies and reports have addressed the internal
approval and management processes followed in the Navy ship aequisition cycle.1
Since this internal process does not appear to be directly related to shipbuilder
claims, this report does not present any general conclusions in this regard.
However, certain specific elements of internal Navy planning require further

lSee Blue Ribbon Defense Panel, Report to the President and the Secretarv of De-

fense on the Department of Defense, Washington, 1.C., 1 July 1970; Office of
the Secretary of the Navy, Report of the Navy Marine Corps Acquisition Review
Committee, Washington, D.C., 5anuary 1973; and Sonenshein, Delense 3cience
Board Summer Study.
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EXHIBIT XXX

THE NAVY SHIP ACQUISITION PROCESS
MILESTONES, MAJOR TASKS, ACTIVITIES, AND DOCUMENTATION

RV —

Demonstration Pulk-Scale Production and
Consopt Formuiation and Validation Development® Deployment
MBestoncs ) { 1 i
" DAE DAE DSARC DSARC
NSARC/CES NSARC/CEB DAE DAR
* N3ARC NSARC
]
} . |
MENS DCP DCP nee
1
Tosks and Timing m Preliminary Design Contrect Design i Detail Design and Produstion
12 Mo, —— | ——— 12 M08, o | e 12 W05, s | < 4107 Yeurs e E
-3 to 6 Mosy -~ 9 VMo, oo T
Peasibility | Concept Con- Procurement Detail Design and . Follow
Studies Design- tract Lead Ship Construction?® \\ Ships
Design \
Activities - Ship Feasibility and - Demonsteation and - Formalization of Cost, - Detsil Design s
Design Studies x:::::'g:; { Aé;:"_’ ;mm.m, and - l.ead Ship Construction
-~ Establishment of PM & .
cepts - Subsystem Selection - Foltow Ship Consteuction
- Competitive Explora- ¥
tion - Evaluation of Alter- end Development
native
: . - Contract Design and
- ?f:::"m of Alterna-  _ ¢ stem Selection Solicitation Package i
Desumentation ~ Peasibility/Concep- - Preliminaty TOR ~ SLMP - TMs
tual Studies : X
. - Preliminary CSDR - TOR - COSAL H
= SEAP Outline - Preliminary CSOD - CSDR - PMs
= AAp - 1LS Plen - CSOD - Supply Kendiness Plans/Reports
- TEMP - TLR - crLewp - Test Mnangement Plan
- Preliminory TLR - TLS ~ Solicitation Package ~ Status Reports :
- bee - CSMP y
i
H
1
1
{
Koy:
APP = Advance Procurement Plan DAE r  Defense Acquisition Executive SHAP = Ship Acquisilion Plan !
CEB = CNO Executive Bosrd nee = Deecision Coordinating Paper SLuP x Ship Logisties Management
COSAL = Coorcdinated Shipboard Allow- DSARC = Defense System Asquisition Plnn
ance List Review Council TEMP z  Test and Evaluation Master
CPLCMP = Computer Program Life-Cycle 1S = Integrated Logistics Support Plun
Cost Management Plan MENS = Mission Element Needs State- TLR +  Top-Level Requirements
CSDR = Combat System Design Re- ment TS = Top-lLevel Specifieations
Quirement NSARC =z Navy System Acquisition Re- ™ = Terhneal Manunl
CSMP = Combat System Master Plan view Couneil TOR = Tactical Operational Re-
CSO0C = Combat Syster Operational ™ = Project Manager quitement
Design PMs z  Program Memorands

*In some programs, DSARC-II has authorized design and construction of the lead ship.
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examination, including the development of the Navy five-year shipbuilding plan,
the design process, cost-estimating, and scheduling of ship construction efforts.
Each of these subjects is discussed more fully below.

1.  Developing the Five-Year Shipbuilding Plan

The U.S. Navy five-year shipbuilding program is the fundamental
building block of the entire naval ship procurement process. it consists of the
Navy's request to the Congress (as approved by the Secretary of Defense and the
President) for the ships it believes it needs to accomplish its assigned missions.
The program presented to the Congress each year covers a five-year period: the
upcoming fiscal year plus the following four fiscal years. It includes a breakdown
of the number of ships requested by ship type as well as the Navy's estimate of
what these ships will cost, including all of the government-purchased equipment to
be furnished to the shipbuilders. The five-year program is updated annually for
presentation to the Congress as part of the President's budget submission, Exhibit
XXXI summarizes the Navy five-year shipbuilding program for fiscal year 1979 to
1983 which was submitted to the Congress in Mareh 19'18.l

Three separate but related issues arise as the five-yvear shipbuilding
plan develops: (i} the size and mix of the acquisition program, (ii) the financing of
the program, and (iii) the planning required for program execution. Each of these
issues is discussed below.

a. Program Bize and Mix. The determination of the types of ships
that the Navy needs and the numbers of ships of esch type that should be built is a
complex decision which involves relating overall Navy missions to the threats
facing our nation. This element of early {and iterative) planning is addressed
primarily by the Chief of Naval Operations and the Secretariat, with staff support
from other segments of the Navy. The Office of the Secretary of Defense, the
Office of Management and Budget, the Nationa! Security Council, and the
President also participate extensively in the final decisions made in this process.

I'mis exhibit differs from Exhibits VIl and IX (Chapter One) in that it combines
both the number of ships requested in the President's budget und their estimated
cost.
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Exhibit XXXII presents data on the size and mix of the Navy's fiscal
year 1978 shipbuilding program as it appeared in each successive five-year defense
program (FYDP) in which it was included.1 As this exhibit illustrates, the fiscal
year 1978 program, which was first addressed in the President's budget submission
in 1973, was thoroughly restructured in every program year thereafter. For
example, there were no SSBN submarines in the fiscal year 1978 program when it
was originally conceived in 1973; five years later, the program had been altered to
seek approval for two SSBNs. During the same period, the fiscal year 1978
program went from five SSNs planned in 1973 to one in 1978. Variations also
oceurred in major surface combatants, other surface ships, and auxiliaries.

During the interviews, the shipbuilders told the study team that the
unpredictability in the planning process made it extremely difficult for shipyard
management to undertake realistic long-range planning. The fluctuations in the
shipbuilding program illustrated in Exhibit XXXII appear to be typical.

b. Program Financing. One of the fundamental issues underlying the
total pianning effort is the question of what resources wiil be made available to
obtain the ships that the Navy believes it should acquire. Traditiorally, the
financial resources which are ultimately made available to the Navy seldom
support the ship acquisition program it believes is necessary to ensure the security
of the nation. This circumstance encourages vigorous debate within the Navy and
among others associated with the program decisions. This debate and the
inevitable mismatch between perceived needs and available resources often forece
complex trade-offs among ship types, delivery dates, end program priorities. As a
result, the final Navy program represents a ccmpromise among competing
program sponsors and is usually a disappointment for many of the participants
involved in its development.

1'I‘he five-year defense program includes the upcoming fiscal vear plus the four
following program years. The first FYDP in which the fiscal year 1978 program
was addressed was prepared in 1973 und covered fiseal year 1974 to 1978.
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Debate and compromise continue as the Navy program moves through
successive congressional reviews.! Since the Congress serves as the "court of last
resort,” a number of these positions and the arguments in their support are placed
before the Congress - usually in response to a specific question or, on occasion, as
a result of congressional invitations to various constituencies to appear and state
their views. These views, which are often offered with strong congressional
backing, may result in additional changes to the President’s program. For example,
the fiscal year 1978 budget which was submitted by President Ford requested two
SSNs, whereas President Carter's submittal requested one. The House Armed
Services Committee approved two of these ships; however, the Senate Armed
Services Committee approved only one, and the latter position prevailed.
Similarly, President Ford requested 11 FFGs, while President Carter requested
nine; the Congress approved eight. Both President Ford and President Carter
requested four fleet oilers, and the Congress approved two.

Another change to the fiscal year 1978 budget submittal occurred with
respect to the DD-963 class. Neither President Ford nor President Carter
requested funds for these ships. However, the Senate Armed Services Committee
decided to include one ship of this class in the budget, and the Committee's
position was approved by a House and Senate Conference in April 1977,

Exhibit XXXII, above, shows the changes made to the size and mix of
the fiscal year 1978 program. Exhibit XXXIII summarizes the fiscal results of
these changes from 1973 to 1978.

LAt teast four separate reviews of the Navy program are undertaken by the Con-
gress: The Armed Services Committee and the Apprepriations Committee of the
House and the Armed Services and Appropriations Committees uof the Senate
review the program.
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EXHIBIT XXXIII
EVOLUTION OF THE NAVY FISCAL YEAR 1978
SHIPRUILDING PROGRAM

Dollars
FYDP Year (in Millions)*

1973 $2,531
1974 4,476
1975 6,325
1976 4,260
1977 4,506
1978 (Authorization) 5,760

*The dollar data presented here are in fiscal year 1978 dollars, based on the
average of the hull estimates appearing in President Carter's budget submission
to the Congress in February 1977. The data exclude craft and cost-growth

requests.

e.  Planning for Program Execution. As the annual ship construction
program is generated, the process includes a study of the ability of the shipbuild-
ing industry to produce the ships appearing therein. A similar study is performed
as each annual revision of the five-year program is made. NAVSEA undertakes
these program execution studies for the Navy.

Each study involves several iterations of alternative shipyard work-
loads and identifies the changes that must be made to delivery dates and other
parameters if the candidate program is to be executed. The data base which is
utilized includes information on all of the current and projected Navy and com-
mercial new construction and repair work in the shipyards under review as well as
information on the past performance of each shipyard on similar ship work, the
most efficient operating size for each shipyard, and the established (or estimated)
capability and capacity of each shipyard to build the ships.1 Capability

lNAVSEA defines "capacity" as the gross measurement of the manpower and

facilities required to undertake the work of building its ships, and "eapability" as
the capacity plus the management and trade skills at the required competence
level and mix to perform the required work.
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determinations are strongly influenced by historical data because of the lack of
precise data on the inventory of skills available to each shipbuilder. If a shipyard
has built a specific ship type in the recent past, NAVSEA program execution
studies categorize that shipyard as having "demonstrated capability” for that ship
type. If a shipyard has not had recent experience with the ship type but a review
indicates it has or can readily acquire the needed facilities and labor skills,
NAVSEA categorizes that shipyard as one with "potential capability."

Exhibit XXXIV presents a NAVSEA program execution study that is
based on the fiscal year 1979 to 1983 ship construction budget which the President
submitted to the Congress in March 1978, As this exhibit reveals, NAVSEA's study
found that five of the 11 major shipyards have demonstrated capabilities to
construct much of the fiscal year 1979 to 1983 program. In more specific terms,
the President's budget submission calls for 13 different ship types to be
constructed plus three types of modifications/conversions to be undertaken. Five
ship types (SSBN, SSN, CGN-42, CVV, and FFG) plus one conversion (CV-SLEP)
account for 68 percent of the dollars requested of the Congress. As NAVSEA's
study indicates, five shipbuilders have the demonstrated capability to build all of
these ships.

The ability of a shipyard to grow to the size required in order to
execute a portion of the planned shipbuilding program is determined by
subjectively judging the growth potential of the labor pool in the shipbuilder's
geographic area. This judgment takes into account other work that will compete
in the market and the maximum assumed rate at which the shipyard can expand
without a reduction in productivity or management control. Historically, the
private shipyards have taken the position that they can manage and control needed
growth.

2.  Ship Design and Documentation

The advance of technology has made available weapons of rapidly
improving capability. As a result, the complexity of Navy combatants has in-
creased significantly. A warship is no longer a stable platform which is rapidly
adaptable to various simple weapon installations. It is now necessary to integrate
weapons systems, command and control systems, and reliability/maintainability
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considerations into the total ship design from its inception. This requirement has

. introduced a high order of difficulty into the technical aspects of ship design and

documentation — a difficulty which is intensified by the overall complexity of a
warship and its extremely high unit cost.

As revealed by Exhibit XXXV, the design of naval ships is an iterative
process during which a number of plans, drawings, and specifications are
generated. Once a requirement for a new ship has been recognized, feasibility
studies are made to develop the gross physical characteristics of the design and to
determine the best balance between cost and performance. The next step is a
concept design which establishes the technical feasibility of the design and leads
to draft top-level requirements. These top-level requirements establish ship
performance requirements and cost constraints,

NAVSEA then prepares a preliminary design. This design stage, which
lasts for approximately one year, entails selecting the ship subsystems, estabiish-
ing the ship system requirements and characteristies, and providing a functional
baseline. It is the basis for a Class "C" cost estimate.l This phase also generates
the final top-level specifications which deseribe the performance expected of the
ship and its equipment.

The preliminary design effort is followed by the development of a
contract design —~ that is, a design that permits a shipbuilder to estimate the work
required and to offer a proposal for construction of the ship. During this phase,
the ship design is carried to another level of detail. Layouts of vital spaces in the
ship are developed in detail, various subsystem configurations are defined, and
several documents are prepared (among them the ship specifications, contract

r'l‘he NAVSEA cost estimate classification system may be summarized as follows:

e A Class "C" estimate is a budget quality estimate

e A Class "N" estimate is a feasibility estimate.

e A Class "E" estimate is a computer estimate based on parametric estimating
techniques.

e A Class "F" estimate is a quick cost estimate based on a gross approximated
design parameter,
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drawings, and test and evaluation plans). Beginning at this stage, a number of
technical documents are employed, including general specifications for ships of
the U.S. Navy, standard drawings, design data sheets, and various military and
Federal specifications — both primary and subordinate specifications. This large
volume of documentation is oriented toward standardizing equipment and assuring
that the materials and processes used in constructing the ship meet established
health, safety, reliability, and maintainability standards.

During contract design, documentation is prepared by the Naval Ship
Engineering Center (NAVSEC) with the assistance of commercial design agents
working under contract to the Navy. Historically, contract design has generally
been accomplished without consultation with prospective shipbuilders. As &
result, changes to the contract drawings are sometimes required to enable a
shipbuilder to construct the ship in its unique facilities. More recently, however,
NAVSEA has contracted with the prospective shipbuilders in the FFG-7 and DDG-
47 acquisitions to participate in the contract design process. This practice
produces a number of benefits that reduce the claims potential in the ship
construction contracts which are subsequently awarded to participating ship-
builders. Such benefits include:

(i) Reduced potential for changes during the ship construction
process.

(i) Improved producibility of the ship.
(iil)  Reduced risk in terms of the ship delivery schedule,
(iv)  Reduced shipbuilder cost risk.

(v)  More complete and timely ship construction support in such areas
as government-furnished material and information.

In its most recent programs, the LSD-41 and MCM, NAVSEA is taking
a further step toward involving shipbuilders in contract design. In these programs,
the lead shipbuilder will be selected prior to the beginning of contract design and
will participate in the contract design as the initial task of the contract. Under
this process, the lead shipbuilder should be fully familiar with the contract design
when detailed design commences.
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Traditionally, the acquisition of the lead ship commeneces upon com-
pletion of contract design. However, since this process requires the preparation
and promulgation of large amounts of procurement documentation, a significant
contracting lead time is involved.

The finul design stage is development of a detailed design. The purpose
of this stage is to establish the final configuration of the ship, identify
components, and produce detailed working drawings and bills of material.

The working drawings which are developed during the detailed design
phase are usually produced by the shipbuilder selected to construct the lead
ship — either as a part of the contract for the lead ship or under a separate
contract. These working drawings may also be prepared by a naval architectural
firm working under contract to the Navy or as a subcontractor hired by the
shipbuilder. Since each shipyard has unique facilities, the working drawings will
necessarily reflect the construction methodology that the lead shipbuilder will use
to construct the ship. As the complexity of ships has grown, the Navy has adopted
techriques to verify the lead ship design and the operability of its systems. Land-
based test sites and full-scale mock-ups are utilized to accelerate this
verification, and the Navy has carefully selected the interval between the lead
and follow ships to provide for as much design assurance as feasible.

Whenever another shipbuilder contracts to construct a follow ship,
changes to the working drawings are generally necessary, and it has been NAVSEA
policy to allow such changes to be made. At the time when the cost estimate for
the contract is prepared, the follow shipbuilder will only have the contract design
package. Hence, as part of the contract, working drawings will have to be
developed to reflect the shipbuilder's specific construction methodology. The
working drawings used for construction of the lead ship are generally available to
the follow shipbuilder.

Heretofore, follow shipbuilders have made substantial changes in these
working drawings to permit the use of their own preferred construction
methodology. One of the advantages of the recent NAVSEA practice of involving
follow shipbuilders in the detail design process is the potential for reducing this
enginecring burden.




65

The problem of the follow shipbuilders is aggravated when there is a
substantial lag between the construction of the prior ships of the class and the
follow ship being acquired. Such follow ships are almost always modified by
adopting current versions of the specifications in the contract design package.
Usually, other modifications to the ship are also incorporated into the contract
drawings. The task of discerning the differences between the follow ship being
acquired and the prior ships of the class is immense, and the working drawings of
the prior shipbuilder become less valuable as the length of construction lag
increases.

The volume and complexity of the total design package for a
combatant ship is staggering - particularly in terms of the number of Navy-
controlled military and Federal specifications that apply to the ship, its
equipment, and their interrelationship. Most of these specifications have been
developed at different times and by a number of different organizations — both
within and outside the Navy. Thus, as might be expected, conflicts may oceur
among some f these specifications. NAVSEC recently estimated that more than
40 percent of the 10,000 documents it controls have known, major defects. The

problem is further compounded by the growing need to convert these documents to
metric standards.

A lack of funding has been the major problem in preparing and main-
taining adequate specifications. Exhibit XXXVI presents an eight-year history of
the funds requested and received by NAVSEC for preparing and updating about
6,000 military and Federal specifications under its control. As the exhibit reveals,
the funding received by NAVSEC during this period has been fairly constant - be-
tween $1.2 and $1.5 million annually. However, since the cost of a man-day of
labor has increased during this period, the number of man-days that could be
expended on this effort has fallen in each of these years — from a high of about
13,000 man-days in 1970 to about 7,000 man-days (projected) in 1978.

An inherent feature of the ship design process is a large number of
drawing revisions. These revisions may involve correction of errors, clarification
of directions to shipyard workers, changes to internal manufacturing processes, as
well as actual changes in design. Exhibit XXXVII provides a recent NAVSEA
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EXHIBIT XXXVII
NUMBER OF REVISIONS PER DRAWING®

Navy Ships
Polaris SSBN 6
LHA K
FFG 4
DDG 7
SSN-637 5
SSN-628 5
k Tanker (Class 1) 5.7
Tanker {Class 2) 6.7
E

*Based on the experience of the Navy and private customers for selected ships
ouilt in the last 20 years.

Source: NAVSEA.
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sample of the number of revisions per drawing experienced by the Navy and
private customers for selected ships built in the last 20 years. As this exhibit
suggests, the number of revisions per detailed design drawing in U.S. shipbuilding
has remained fairly constant for various procurements spanning many years.

As noted earlier, the Navy has introduced new design methods in the
FPG-7 acquisition in an attempt to reduce the burden of this large number of
drawing revisions. In this acquisition, the lead shipyard is required to produce
"validated" drawings which are checked by both the lead shipyard and the Navy to
assure that they reflect the lead ship as built. These drewings are furnished to the
follow shipyard with a contractual guarantee that a ship built to these drawings
will meet the contract specification. To date, the follow shipyard has been using
the bulk of these drawings without redesign in the construction of the follow ship.

.  Ship Cost-Estimating

During the interviews, a number of shipbuilders stated that the in-
accuracy of Navy-generated ship construction cost estimates contributes directly
to claims. Some also stated that cost estimates have been deliberately manipu-
lated to enhance the probability of program approval. Congressional sources also
raise continuing questions about the quality of ship cost estimates.

The study team did not find data which permit definitive assessment of
the cost-estimating process. Unfortunately, the large number of events which
occur over the long period of ship construction allow for many interpretations of
the accuracy of the original estimates. Perhaps the most complete data are
presented in the selected acquisition report (SAR) which is submitted to the
Congress on a quarterly basis, providing information on major weapons systems
acquisitions and relating to operational and technical characteristics, schedule
milestones, and cost experience. Exhibit XXX VIII presents a breakdown of the 31
March 1978 SAR for five major ship acquisition programs.

This exhibit divides the program cost growt® :nto seven categories,
permitting evaluation of the various reasons for variations from the original

estimate. Most aspects of quantity changes, engineering changes, support changes,
schedule changes, and sundry changes are not susceptible to estimation in the
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original program estimate. However, to the extent that engineering changes or
schedule changes are based on overly optimistic original estimates, cost growth in
these areas can be attributed to inaccurate estimating. It can be argued that
economic changes are predictable at the outset. However, this factor in the SAR
indicates variations from the amount in the original estimate rather than the
entire amount of the inflationary increases. In other words, estimating in-
accuracies in this category reflect the inability to predict future inflation with
precision. Accordingly, one can conclude that the major reflection of estirnating
errors in the SAR is found in the estimating category. This category represents
the variations in prices from the original estimates and, as Exhibit XXXVIII shows,
they are quite small.

Yet the figures are misleading in appraising the accuracy of ship
construction contract estimates. First, the major program with significant
estimating errors, the FFG-7, encountered a large proportion of the errors in the
area of government-furnished material rather than in the estimate of the ship
construction costs. Second, three of the other programs showing very small errors
in estimating are the subject of major claims which are not reflected in the SAR
statistics.

In summary, the available data will not yield an accurate appraisal of
NAVSEA cost-estimating capabilities. During the interviews, the shipbuilders
indicated a belief that NAVSEA personnel were competent and that the
procedures followed were sound.

Exhibit XXXVIIl does reveal one interesting phenomenon which is
reflected in the total escalation category. This column breaks out the total dollars
in the current program estimate that are attributable to inflationary factors in
the economy from the date the ship construction contract was signed. It shows the
inflationary impact on all of the other categories, including the development
estimate, and indicates the amount added to the cost of the ship by inflation. It is
clear from this computation that inflation has been a major problem in the ship
acquisition process, exacerbating all of the other factors which contribute to cost
growth,
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NAVSEA cost-estimators have used standard factors to predict infla-
tion in their original cost estimates. The factors that have been used in pest years
are displayed in Exhibit XXXIX. Up until fiscal year 1976, OSD developed
forecasts of these factors and required that NAVSEA accept them; from {iscal
year 1976 forward, NAVSEA derived the factors and OSD approved them. When
these two sets of forecasts are compared to the actual figures, it appears the OSD
seriously understated the inflationary pressures on labor and material for each of
the four years for which it derived these data. Since OSD required NAVSFA to
amploy these factors in its shipbuilding programs during this period, these
escalation inadequacies appear to be OSD's responsibility. For fiscal year 1976,
the NAVSEA-derived labor forecast was low, although it came close on material (a
forecast about 6 percent above actual). For the transition quarter, its labor
forecast was slightly under, but its material forecast was high. Fiscal year 1977
data reveal that NAVSEA's foiecasts for both labor and material were signifi-
cantly higher than actual.

The planning process by which each annua! ship construction program
is created generates recurrent and urgent demands for a number of ship cost
estimates. As the time nears when the program will be undertaken, a number of
these estimates involve a program variation {rom a beseline ship which presents
the estimator with significant difficulties. In such circumstances, the estimators
do the best they can with the data they have and within the time allowed. It is no
surprise that some of these estimates turn out to be inaccurate.

The NAVSEA estimating activity encompasses the most complex,
largest dollar volume, and widest variety of cost-related functions uf any of the
other military departments, commands, or other government agencies. NAVSEA
recognizes this activity as an important function which requires talented people,
valid data, and workable procedures. In fact, NAVSEA management recently
(February 1978) took a number of steps to strengthen iis organization. Among
other things, the Commander, NAVSEA, increased the number of bijllets in the
Cost Estimating and Analysis Division from 25 to 62, and has accepted a number
of recommendations from & recent detailed study of the cost-estimating ftmction.l

Tinternational Maritime Associates, A Study of Ship Acquisition Cost Estimating
in the Naval Sea Systems Command.
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4. Establishing Ship Corstruction Schedules

The ship acquisition process is an extremely lengthy effort. Exhibit XL
precents data on the time needed to acquire nine different types of ships. As the
exhibit indicates, the actual timing ranges from a low of about {nur and one-half
years (55 months) for a DDG-2 to eight and one-half years (102 months) for the
DD-963 class. Moreover, the data reveal that about one-third of the total
acquisition time was used prior to contract award - an indication of the time-
consuming nature of the i*ternal government decision process. The exhibit also
shows that planned acquisition times are not met and that the actua! times for
these hulls hrve always becn longer than planred times. Further, as we moved
forward from 1955, Loth of the planned time spans ~ from concept definition to
award and from award to delivery — have aiways increased. While some of these
increases in planned times are a roflection of the increasing complexity of the
ships themselves, they are aiso caused by the internal management process (as
displayed on Exhibit XXX, above) which requires justification te an ever-
increasing number of review and/or approval authorities.

The schedules for ship deliveries are introduced into the planning
process in accordance with requirement: for fleet readiness gernierated in the
Office of the Chief of Naval Operations. In the early phases of annual program
development, construction schedules are estimates based on prior experience with
similar ships. Later, adjustments are made as the schedules are related to the
more clearly perceived estimates of =ship construction parameters. These
schedules are based on two NAVSEA-generated data elemcuts: (i) an estimate of
the total man-days required to build the ship and (ii) a planned rate of labor
application or menning per day.

A review of a rumber of eomplcied and current shipbuilding programs
that experienced schedule slippages indicates the Navy-projected rates of labor
application were not achieved by the shipbuilders, In sddition, the shipbuilders
nave experien=:.d mcior difficulties in obtaining materials - purticularly castings
and forgings ~as was shown in Exhibit XX (Chapter One). In recent vears, the
unpredictable nature of these items of contractor-furnisted material and
equipment have had a serious negative imnpact on schedules. In the face of these
obstecles, it appears that Navy planners have been chronicaily optimistic,

!
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Until recently, the involvement of prospective shipbriiilers at these
early steges in the planning process has been somewhat limited. However, as noted
above, prospective shiptuilders in the FFG and DDG-47 programs were placed on
contract 10 work witih NAVSEA Curing the contract design process. As a part of
this effort, these shipbuilders thoroughly reviewed the proposed delivery sched-
ules. The benefit of this increased shipbuilder participation is seen in the fact that
the lead FFG was delivered to the Navy slightly ahead of the adjusted contract
schedule,

During the interviews, the shipbuilders cited unrealistic sch.edules and
the unwarranted diversion of management attention and shipbuilder resources in <
vain attempt to mee! them as important causes of inefficiencies in the ship
construction process.

C. The Private Shipbuilding Base

In order to evaluate the effectiveress of the naval stipbuilding plan~
ning process, the private shipbuilding base must be closely examined, Elements of
this examination include (i) the workload instability in selected shipyards, /ii) the
projected Navy workload, (iii) commereial new construction and commere;sl and
Navy overhaul &nd repair work, and (iv) shipbuilder productivity.

1.  Workload Instability

As noted earlier; naval shipbuilding is concentrated in a small number
of shipyards which include the giants of the industry as well as racilities of more
modes! size. Exhibit XV (Chapter One) compares May 1878 total employment
with sh ilder-provided optimum manning estimates for the 11 major ship-
builders. xhibit XLI displays information on the three stipyards where navaf ship
construction is primarily concentrated:

I3e0 Exnidbits L, 1V, V, XI1, <nd XIV (Chapter One).
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EXHIBIT XLI
1978 EMPLOYMENT VS, OPTIMUM MANNING
AT THE THREE PRIMARY SHIPYARDS

Total Optimum Man-
Employment ning Estimates
(as of (as of Percent
Shipyard May 1978) June 1978) Deviation
Newport News 25,000 25,000 -
Ingalls 21,600 18,000 -16.7
Electric Boat 23,300 25,000 + 7.3

As these data reveal, Ingalis indic::ted that it was overloaded with work and would
be better served if it reduced its work force by nearly 17 percent. Newport News
indicated that i was at the optimur» manning level. Only Electric Boat felt that it
could effectively employ more people.

While Newport News and Electric Boat are currently working at or
close to optimum manning levels, their employmert has not been stable in the
recent past. As shown in Exhibit XIIl (Chapter One), Newport News grew from
18,250 employees in 1970 to 25,010 in 1973 —a period when their shipyard
facilities were significantly less extensive than now. Electric Boat experienced a
similar rapid growt" from 1972 to 1976, peaking at 27,590 employees — substan-
tially above their opcdimum manning level. Hence, both of these shipyards
experienced rapid growth and higher than optimum employment levels during the
period when the major shipbuilding claims were generated,

Ingalls presents a somewhat different case. There, the rate of increase
in employment was not as steep, although the shipyard peaked at 24,715
employees in 1976. This employment level wes far above the optimum in a labor
market that did not contain a sufficient number of skilled eraftsmen to support
such eraployment. One result was extremely high turnover rates.

In summary, these three shipyards have functioned in an unstable
employment environment with excessive rates of growth and higher than optimum
employment levels.
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Eight smaller shipyards are currently capable of performing Navy new
construction. Exhibit XLII indicates that these yards are working at substantial
employment levels although they are not as fully occupied as the major yards.

EXHIBIT XLiI
1978 EMPLOYMENT VS. OPTIMUM MANNING
AT THE EIGAT SMALLER SHIPYARDS

Total Optimum Man-
Employment ning Estimates
(as of (as of Percent
Shipyard May 1978) June 1978) Deviation
Avondale 5,900 7,200 +22.0%
Bath 4,500 4,000 -11.1
Bethlehem 3,200 4,000 +25.0
Lockheed 2,900 3,000 + 3.4
National Steel 5,400 7,000 +29.6
Quiney 5,600 9,000 +60.7
Todd -~ Sea:tle 1,900 3,000 +57.9
Todd - San Pedro 2,400 4,500 +87.5

Exhibit XIII (Chapter One) shows that most of these shipyards have also
experienced major fluctuations in employment levels in recent years. Hence, they
have not only lacked employment stability, but generally need additional work to
reach optimum manning levels.

2. Projected Navy New Construction Workload

Exhibit XLIII breaks the Pregident's fiscal year 1979 to 1983 budget
request for ship construction into two categories — (i) that portion assumed to be
available for open competition among the shipyards and (ii) that portion assumed
not to be available for such competition. As this exhibit indicates, in fiscal year
1979 the planned submarine programs will be undertaken by Electric Boat and
Newport News;l the CV-SLEP program will be performed by Newport News if it is

I‘!'he study team assumed that the government will not expend additional funds
simply to provide price competition to these two shipbuilders and that other
shipbuilders will not make the necessary investment or. their own.
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assigned to the private sector. Hence, for ali practical purposes the sources of
construction for these programs are predeterm:ined.

It is also assumed that sources for the FFG program are predeter-
mined, since this program has been in the hands of Bath and Todd since 1975, and
their prior experience makes them the logical sources for additional ships. The
source for the AD, the fourth ship of its class, is also assumed to be predeter-
mined. Based on these facts and assumptions, about 92 percent of the dollars in
the SCN (Ship Construction, Navy) appropriation for fiscal year 1979 will probably
be placed with sources that have already been determined.

During 1980, a similar situation will obtain, except that the MCM lead
ship will be competed for, as will various service and landing craft. Beyond this, it
is planned that the first DDG-2 conversion will be accomplished in the
Philadelphia Naval Shipyard and, therefore, this ship is also in the predetermined
category. In this year, about 97 percent of the SCN appropriation will be used for
ships with predetermined .v,om'cn.-s.1 In. 1981, the major ships will be in the pre-
determined category, but competition will be conducted to identify the sources
for the AO, ATF, the LSD-41 lead ship, TAK conversion, and one-half of the DDG-
2 con\uat'.'.ion.2 In this year, 85 percent of the SCN appropriation will go to
predetermined sources. By 1982, more than 98 percent of the dollars planned to be
expended under the SCN appropriation will have been placed with predetermined

sources.3 These data are summarized in bar chart format in Exhibit XLIV,

1_Sim!e the DDG-47 in this year is the first follow ship, it is assumed that it will be

awarded to the lead shipyard.

For the purpose of this analysis, the study team assumed that one-half of the
DDG-2 conversions will be placed with private shipyards in 1981.

3Note that this analysis dces not consider any new programs that might be

included in subsequent FYDPs.

2
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EXHIBIT XLIV
U.S. NAVY FIVE-YEAR SHIPBUILDING PnOGRAM BY SOURCE
OF CONSTRUCTION ~ PREDETERMINED AND NOT PREDETERMINED:
FISCAL YEAR 1979 - 1983*

Key:
. Predetermined

Not
Predetermined

100% |- §7.2 98 99
91.5
90 o 85
80 |-
.§ 70 -
ud
E 60 |
50 |
3
2 40 -
|
20 5
10 | § |
. N 2.8 N 2 1
1979 1980 1981 1982 1983
Fiscal Year

*Program data include long-lead-time items, and exclude outfitting and post-delivery
and cost-growth estimates,

Source: President's March 1978 budget submission to Congress for fise1 year 1979 to
1983.
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The problems of the shipbuilding community are brought into sharper
foecus in Exhibit XLV. This exhibit compares Navy and commercial new
construction, repair, and overhaul work already awarded and projected to be
awarded to the fiscal year 1978 employment in the 11 major private shipyards. As
this exhibit indicates, a shortfall in workload is generated beginning in 1979 and
continuing through the remainder of the period to 1986. Note that known and
anticipated commercial work is included in the planned manpower requirements
leading to this shortfall, although it can be assumed that some commercial
contracts will be booked in later years to ameliorate slightly the shortfall after
1983.

Exhibit XLVI displays these data numerically and shows the number of
employees who may have to be dropped from the private shipbuilding work force
to adjust for the projected workload. This exhibit reveals that a 20 percent
reduction in the overall work force is likely to ocecur by 1982, with further reduc-
tions to a total of about 52 percent by 1986.

While it is not possible to determine which of the 11 shipyards will be
required to make the largest reductions in employment on the basis of these data,
a partial answer is evident. Exhibit XXXIV, above, indicates that only two ship-
yards — Newport News and Elecetric Boat — have demonstrated capabilities to
construet and convert five of the major combatant ship types: SSBN (Trident),
SSN, CGN-42, CVV, and CV-SLEP, If it is assumed that the work available in the
President's fiscal year 1979 to 1983 program for these five ship types is sufficient
to keep these two shipyards occupied and that Newport News and Electric Boat
are awarded this work, the balance of the program will be split among the nine
remaining private yards. Exhibit XLVII summarizes the remaining program.

Exhibit XLVIII compares the available work force of these nine
shipyards against this remaining Navy program, and illustrates the significant
shortfalls that will occur, Specifically, employment in these yards will drop from
53,400 in early 1978 to 14,100 in 1986 if the Navy program remains as currently
planned and no other new work is added. While it can be anticipated that the
actual employment levels will be higher than 14,100 because of some additional
commercial work, a large reduction in employment appears inevitable if the Navy
program is not substantially enlarged.
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EXHIBIT XLVII
REMAINING U.S. NAVY FIVE-YEAR SHIPBUILDING PROGRAM
BY SHIP TYPE AND NUMBER OF SHIPS: FISCAL YEAR 1979-1983

Ship Type Symbol Number

New Construction

Guided Missile Destroyer DDG-47

Landing Ship Dock LSD-41

Guided Missile Frigate FFG-7 Y

Mine Countermeasures Ship MCM )

Destroyer Tender AD

Fleet Oiler AC 1

Oceanographic Research Vessel AGOS 12

Cable Repair Ship ARC

Fleet Tug ATF 2
Conversions

Guided Missile Destroyer* DDG-2 5

*The DDG-2 conversions total 10 ships. For the purpose of this analysis, the
team assumed that one-half of these conversions will be undertaken in naval
shipyards. Data are not available on the planned conversion of the one TAK.
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If we assume that the FFG program will continue to be awarded to
Bath and Todd (San Pedro and Seattle), the problems of insufficient Navy new
construction become still more difficult to address. Exhibit XLIX presents a look
at the results of this assumption. As the exhibit reveals, there is very little
planned Navy new construction for placement in thes? shipyards. Six yards are
available to split this limited amount of Navy new construction work. The
shortfalls in work pictured here suggest that one or more private shipyards may go
out of business unless other means of reducing the impact of these workload
shortfalls can be found.

3. Commercial New Construction and Repair/

Navy Overhaul and Repair Work

Commercial new construction and repair work as well as Navy repair
work can help to ease the bleak employment situation. However, as noted in
Exhibit XLVI, above, beginning in 1981 both known commercial new construction
and known and projected commercial and Navy overhauls will only employ about
16,000 to 17,000 people annually in the 11 major shipyards. In the decade ahead
and even further into the future, it appears that there will be & paueity of com-
mercial new construction — a lack of work which is likely to reduce the size of the
industrial shipbuilding base even more. At the same time, this reduvction will
probably increase the cost of concurrent Navy new construction — particularly if
the shipyards involved are not at the optimum size for efficient operation.

4. Shipyard Productivity

The apparent decline in shipyard productivity is discussed in Chapter
One.1 Several private shipbuilders expressed the view that productivity has be-
come a serious problem in the industry. The lurge cost overruns which are at the
root of the shipbuilder claims confirm — in a general way - that this is an accurate
assessment. One of the difficulties that the study team encountered in attempting
to address the issue of shipyard productivity was the lack of generally accepted
measures of productivity and of specific related data on each shipyard. Yet

ISee subsection C 7.
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@vidence of the problem surfaces in the cubjective judgments of experienced,
knowledgeable industry officials or is indirectly derived from industry data. For
example, in several recent Navy programs ihe shipbuilders were unsble to build
the ships within the man-hours that they originally estimated based on their
historical data concerning the man-hours required for similar work.

D. The Subcoatractor Base

Another dimension of the shipbuilding problem is revealed by an
examinatios of the siibcontractor base. Exuibit XX (Chapteir One) presented some
statisties on the material and equipmen: jead times experienced by shipbuilders
over the last 16 years. While the list is merely a representative sample, and lead
times for some basic materials have recently improved, the overall trend to longer
and longer lead times is apparent. At the same time, the number of subcontractors
available to supply shipbuilders with the many manufactured materials and equip-
ments required to build a ship is steadily shrinking. During the interviows, ship- |
builders repeatedly emphasized that many vendor sources are drying up. One
reason cited was the fact that Navy bdusiness is unique. The commercial marine
market uses industriai components and equipments to a large extent, and the
volume of Navy business is so small that it is not economical to many vendors to
stay in the business. In addition, the technical requirements and documentation
demanded for Navy work so far exceerd those required for other business that some
vendors simply drop many product lines. During the interviews, shipbuiiders
generally categorized the involvement of the Navy in their subcontracting as
"overkill." Navy technical and documentation requirements work to reduce the
number of sources, resulting in increased costs, and making ship construction
schedules more dependent on the performance of fewer and fewer subcontractors.
Many shipbuilders also believe that the Navy's involvement in shipbuildet
subcontracting operations further escalates costs.

E. Discussion and Analysis

As shown in Exhitit X11i (Chapter One), the periodic workload fluctua-
tions and rapid changes which have oceurred in the private zhipyards appear to be
major underlying causes of the current shipbuilder claims. These factors have
severely affected the companies' abilities to ‘naintain or improve productivity and




have created difficulties in maintaining a healthy base of suppliers. However, if
the workload at each private shipyard could be kept at a level that is within its
facilities and manpower capabilities and yet high enough to absorb overhead
efficiently, shipbuilders should be able to control the costs of constructior and
thereby permit accurate forward pricir .. As a result, one of the major causes of
claim: would be eliminated. It follows that efforts to stabilize private shipyard
workloads at efficient levels should be given high priority by both the Navy and its
shipbuilders.

Four facets of this issue are considered below: (i) the potential for
stabilization through internal Navy planning processes, (ii) the feasibility of
establishing "workload windows" at each private shipyard, (iii) shipbuilder
productivity, and (iv) the prospects for maintaining a heaithy supplier base.

1.  The Navy's Internal Planning Process

The internal planning undertaken by the Navy in the ship acquisition
process has two major characteristics: (i) it produces unstable results as demon-
strated by the fact that there are major alterations to the program from month to
month and from year to year, and (ii) it involves a large number of decision-
makers within the Navy, OSD, and the Congress. To a substantial extent, these
characteristics are the result of the high visibility of the Navy's shipbuilding
program. However, these factors make it very difficult for either the Navy or its
private shipbuilders to do effective long-range planning. The volume of pending
claims prior to June 1978 exacerbated this situation by focusing even more
attention on the program. At the same time, this program instability is a
contributing factor to these claims because it tends to prevent efforts to level the
workloads at the private shipyards. The study team is firmly convinced that
stabilizing the Navy shipbuilding program to achieve more level workloads at the
private shipyards is the mcst effective single step that can be taken to avoid
future claims.

8. The Five-Yesr Shipbuilding Plan. Review and approval of the
Navy's five-year plan is a reguiar part of the budget cycle each year, and OSD and
the Congress clearly play vital roles in the creation of this plan. However, in
recent years their roles scem to have increased in importance — indicating a loss
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of credibility with respect to the Navy's justification of its proposed program.
This credibility might be significantly enhanced if the Navy would present detailed
information concerning the impact that its program would have on the industrial
base - the private shipbuilding industry. If the Navy presented accurate informa-
tion on the projected workloads of each of the private shipyards and showed how
its proposed program dovetailed into these projections, all of the reviewers would
be aware of the stabilizing forces inherent in the program and, hence, would be
more likely to accept it.

Such a procedure would require that greater emphasis be given to
identifying the impact on the industrial base in the Navy's planning process and in
the many tiers of review that precede final congressional approval of the program.
While industrial base information has been considered, there appears to have heen
a tendency to make rather optimistic assumptions in assessing the information,
Frequently, it is assumed that shipyards have growth potentiai and that current
programs are performable within contract hinits. However, experience has
indicated that shipbuilders have often forecast their required manpower at levels
below their true needs. For example, if more conservative assumptions were made
and if it was agreed that there are strong reasons to keep private shipyards well
within their range of efficient operating size, industrial base data would probably
become a considerably more important factor in the long-range planning process.
Some ships desired by the military planners might be deferred because of lack of
shipyard capacity, but the actual impact on the fleet would probably be
constructive since schedules would be more credible. Present Navy ship schedules
slip substantially, as was illustrated in Exhibit XL.

The need for continuing awareness of industrial base data throughout
the executive and legislative formulation of the Navy shipbuilding program is
demonstrated by the major changes that have occurred in the 1979 program.
While some of the decisions made have considered the impact on the industrial
base, others appear to have the potential for prolonging the unstable employment
characteristics of the shipyards. The study team believes a new philosophy must
be ercated to counter this recurrent phenomenon.
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b. Ship Design and Documentation. It is clear that shipbuilder
claims can be reduced if the design process can be improved. The earlier in the
acquisition process the Navy and its shipbuilders can arrive at a "clean" set of
technical documentation, the fewer disruptions are likely to occur during the
construction phase of the ship acquisition where change is so costly. Clean
technical documentation may also enable shipbuilders to stay on their construction
schedules since it appears that the inability to process working drawings has been
one of the factors which has hampered the shipbuilders' ability to apply the
construction manpower necessary to maintain their schedules.

The procedures followed in the FFG-7 and DD(3-47 acquisitions appear
to be sonlid steps that will improve the situation. In these programs, the
prospective shipbuilders were awarded design support contracts to work with the
Navy during contract design. This policy promotes shipbuilder participation in the
design process to assure that construction methodology peculiarities are taken
into account. It also serves to stimulate early resolution of design and
specification errors. The validated drawing technique that was used on the FFG-7
acquisition also seems to have the potential for reducing drawing changes. While it
is still too early to cite conclusive resuits {rom the FFG-7 program, there are
indications of improvement in the quality of the drawings which had been
validated against the lead ship. Participating in the contract design as the first
task of a lead shipbuilder, which is planned for the LSD-41 and ICM acquisitions,
is another technique which holds the promise for improvement in this area.
NAVSEA should be encouraged to adopt these or other appropriate procedures to
assure that shipbuilders are involved in contract design to a significant extent.

The Navy is also making greater use of land-based test sites and full-
scale mock-ups to identify design problems before they might otherwise be
encountered in the construction of the ship. This procedure permits design
validation early enough tc avoid a disruptive impact on the ship construction
process. Selection of an sppropriate interval between the lead and follow ships
also provides the follow shipbuilder with more usable working drawings, and this
serves to reduce the disruptive impact on the follow ship construction process.

Improvement of Navy-controlled specificeations and drawings is one
major aspect of ship design and documentation that has been severely neglected.
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The shipbuilders were unanimous in the view that this documentation is curreatly
obsolete and conflicting. Data from NAVSEC (see Exhibit XXXVI, above) confirm
the lack of effort in this area, and it can be assumed that further deterioration
will oceur unless signficant additional resources are applied promptly. The study
team believes that immediate action is called for in this area.

c. Ship Cost Estimates. While the study team concluded that the
NAVSEA cost-estimators are professionaily competent, Exhibit XXXVIII, above,
indicates that the estimates themselves are not sufficiently accurate. Several
factors come into play here. First, in recent years, the NAVSEA cost-estimating
group has been too understaffed to handle the work assigned to them. Since
NAVSEA has recently increased the size of the group substantially, this problem
has been addressed. Second, the cost-estimators have had difficulty predicting the
inflationary forces that will impact on shipbuilding. Prior to fiscal year 1976 the
cost-estimators were required by OSD to use the factors shown on Exhibit XXXIX,
which were grossly inaccurate. Since fiscal year 1976, they have used NAVSEA-
derived factors which have been more accurate but which are still not
satisfactory. However, this is a problem with which the best economists seem
unable to cope, and it does not appear that NAVSEA can be expected to make
significant improvements here. Third, the cost-estimators did not predict the loss
of productivity of the shipyards which contributed to the current claims. There is
no apparent cure for this problem other than to reestablish an environment in
which the shipbuilders can control their productivity so that such an impact is
again predictable..

A major cost-estimating problem could be avoided if the Navy would
refrain from including ships in its budget submittals until Class "C" estimates have
been made. There has been major congressional criticism of less accurate
estimates with the result that Navy cost estimates have suffered some loss of
credibility in Congress, Congtressional committees have indicated that they do not
want to approve the construction of ships before Class "C" estimates are
available. Except for progrems of great urgency (specifically identified as such),
this practice should be followed strictly.
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d. Ship Construction Schedules. Exhibit XL, above, indicates that
schedule slippage is a major problem in the ship acquisition process, While some
improvement can be anticipated if each shipyard is kept at a workload that is
below its optimum manning level, there appears to be a bias toward optimism in
establishing shipbuilding schedules, Recent efforts by NAVSEA to include
prospective shipbuilders in the planning process in the FFG-7 and DDG-47 pro-
grams have apparently resulted in more realistic schedules, and this practice
should be continued. It appears that shipbuilders are more likeiy to give a realistic
assessment of the time required for a construction program prior to their actually
competing for the work. In addition, the Navy should ensure all personnei under-
stand that optimistic forecasts of ship construction schedules are highly
undesirable,

It should be noted that this effort to begin each program based on a
realistic schedule is critical to the success of a controlled workload policy. Since
the man-days of effort estimated for each ship are spread over the time required
to construct the ship, major variations in the schedule significantly alter the work
done in any period of time. This, of course, imperts on workload planning.
Establishing realistic schedules and ineeting them would go a long way toward
stabilizing workloads and thereby inhibiting the submission of claims.

2. The "Workload Window"

Almost all of the current shipbujlder claims have been generated by
three shipyards - Electric Boat, Ingalls, and Newport News. All three yards have
two things in common: (i) they are the three major private shipyards, and (ii) they
have all been working close to or above their optimum manning levels, as
illustrated in Exhibit XV (Chapter One). Since the estimated optimum manning
levels shown in this exhidit seem optimistie, it is possible that these shipyards
already exceed the upper limit of the range of efficient operating size. To avoid
such a situation, the study team proposes the establishment of & "workload win-
dow" for each shipyard which would be used in all ship acquisition decisions
relating to that shipyard. This workload window would be based on work force
manning levels that would permit the shipyard to work at acceptable levels of
efficiency.
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a. Determination of Manning Levels. The optimum manning level
figures set forth in Exhibit XV (Chapter One) were obtained by a survey of the
companies which was conducted in 1978. These figures were based on current
facilities and undoubtedly reflect a view of the likely mix of work in the near
future as well as the local labor market. All of these variables are subject to
change, with the result that optimnm manning level figures will also change. As
total employment figures, they are subject to inaccuracies with regard to the mix
of trade as well as the varying numbers of supmrort and managerial personnel
available at any time. Since all of these variables will change regularly, total
employment numbers can be used only in a gross sense to discuss the workload
window concept. Nevertheless, they illustrate the basie thrust of this proposal.

Shipyard facilities and shipbuilding programs change rather slowly; and
the shipbuilders generally agree that it is difficult to alter the available labor pool
very quickly. Each shipyard is limited by some predominant factor - generally the
large yards are labor constrained, while the small yards are facilities constrained.
Hence, manning level estimates are relatively easy to arrive at and should not
change radically from year to year. Indeed, there are strong reasons to avoid hasty
changes, since past experience demonstrates that rapid expansion of the work
force may be one of the prime causes of loss of control over productivity. Hence,
one of the key elements of the workload window concept would be the ability to
control changes in the work force.

It should be noted that the Navy played no role in determining the
estimates presented in Exhibit XV (Chapter One) and thus might not agree with
them. However, there is sufficient expertise in this area in NAVSEA to enable the
Navy readily to generate manning level figures as required.

b. Peasibility of Workload Limitations, During the interviews, the
shipbuilders all agreed that a stable work force is a major prerequisite for
achieving maximum control and productivity. The first step toward achieving such
stability would be to reach agreement with each shipbuilder concerning the
workload window within which its shipyard would function most effectively.
These figures should be arrived at on a regular basis without consideration of
specific programs. At the outset, an annual determination would probably be
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appropriate with adjustments whenever significant business or program changes
occur. The study team anticipates that the shipbuilders would cooperate in the
endeavor, since an early agreement with their major customer on their prospec-
tive business needs would be highly advantageous.

In establishing the workload window for succeeding years, it is
essential to know the projected spread of work occurring under each current
shipyard contract or each contract anticipated in the future, The sharing of such
intelligence between the Navy and the shipbuilder is vital to this task, and it is
here that the greatest difficulty can be anticipated. For adequate planning, all
work — Navy new construction, commercial new construction, and overhaul and
repair — would have to be included. In addition, a factor would have to be added
for anticipated changes and delays to this work. While these matters contain the
potential for considerable controversy, both NAVSEA and the shipbuilders
regularly make such projections at the present time, and they have developed a
substantial amount of expertise in this area. The key would be to avoid overly
optimistic projections.

Once these projections have been agreed upon, both parties will know
the amount of capacity available for future work and that should determine the
eligibility of each shipbuilder for specifiec programs. The study team believes that
the shipbuilders will abide by decisions restricting them from future programs that
fall outside of their workload window since, in the long run, this proposed system
will provide a much healthier shipbuilding environment. For example, Bath
recently withdrew from the DDG-47 program because of forecasted excessive
workload requirements, and Todd indicated in the interviews that it is not
interested in additional Navy new construction work at the San Pedro and Seattle
yards above the FFG-7 px'ogram.1 The Navy must make it clear that the proposed
system cannot guarantee shipbuilders that the Navy will provide sufficient work to
keep them within the workload window. However, adherence to an upper manning

IDu:‘ing the interviews, the projected FFG-7 program called for the construction

of eight ships per year. The President's most recent (March 1978) budget
submission reduces this number to five ships per year.
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level that is well within each shipyard's efficient operating size would tend to
spread future work to some extent and would help to maintain the industrial base
as well. It is also apparent that leveling or stabilizing the workload would provide
a significant advantage to the taxpayer - it should result in more ships for the
dollar.

The workload window concept will undoubtedly require refinement as
it is adopted in actual practice. Our disecussion has dealt only with total shipyard
employment whereas, in reality, each shipyard must be concerned with a steady
level of employment for each skilled craft and the proper number of managerial
and support personnel to accommodate the specific mix of programs currently
under way. A much more sophisticated analysis of current and future programs
and a much greaier effort in fitting future programs into the mix of work in the
shipyard would be required to structure workload windows reflecting all of these
variables. Varying the Navy overhaul and repair work will undoubtedly assist in
producing adequate results in this regard. For example, in some cases, it may be
prudent to assign Navy overhaul and repair work to a shipyard specifically for the
purpose of maintaining stable employment in the outfitting crafts. The benefits of
stable employment in the vital skilled crafts may justify such a policy.

¢. Use of the Workload Window. Capacity and capability considera-
tions are now included in the early stages of the development of the annual Navy
shipbuilding program and the review of the five-year plan. However, the informa-
tion used is not coordinated with the shipbuilders and is not as rigorously
developed as contemplated here. Hence, adoption of this concept would provide
considerably firmer data for use at the outset of program development and at all
stages in the budget process, The same data should also be used each time a
change to any part of the program is under consideration. The objective of such a
process is to bias program development with hard information bearing on the
capability of the industrial base and to assure that this information plays a
significant role in the decision processes which occur during formulation of the
shipbuilding program in both the executive and jegislative branches.

Having adopted the workload window concept, the Navy would be
encouraged to put together contract packages that fit the capacity of the eligible
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shipbuilders. If it was projected that capacity was not available for a future ship,
the Navy would be faced with the alternatives of developing an additional source
or deferring acquisition to a later year. Of course, the system would be no better
than the managers using it. If the projections were ignored or if the data were not
kept current, overload situations would occur as they have in the pest and loss of
control over productivity could be anticipated.

It would also be necessary for each shipbuilder to undertake its com-
mercial work in a way that would not violate the workload window. This would
require not only early identification of commercial opportunities so that the data
could be included in the determination of available capacity wiltin the window,
but also restraint in entering intc commereial contracts which would necessitate
effort above the shipyard's upper manning level. The study team stresses that
shipbuilders must cooperate in this effort and believes that failure to do so should
be a significant factor in future source decisions.

Assuming that the shipbuilders would abide by decisions limiting the
volume of their work to the top of the window, the question of how (o deal with
shipyards falling below the lower level of the window remains, Presumably, this
level would be the point at which the shipyard would no longer efficiently be able
to absorb fixed costs, and it would vary from shipyard to shipyard. There should
be no problem with shipbuilders competing for programs which would bring their
total work above this level — even if they are below the level at the time of the
competition. However. shipyards that are so far below the level that even winning
a program would not bring them into a productive operating range would pose
difficult problems. In such cases, the Navy would have to assess carefully the
prices proposed to assure that they realistically reflect the prospective costs of
performance, and instances might arise where a shipyard would be disqualified
because of this factor. The procurement techniques available in this area are
addressed more fully in Chapter Three.

d. Impact of Commercial and Overhaul/Repair Work. The entire
thrust of the "workload window" concept is to enhance the probability that the
shipyard involved during contract execution will have a good match between
program, capacity, and capability, and that this stability will permit good
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projections of performance and offer opportunities for productivity improvements.
Yet, as demonstrated by Exhibits XLVI, XLVIIIl, and XLIX, above, there is
insufficient new construction work to keep the shipyards within their respective
windows. Since most of the shipyards involved (or likely to be involved) in naval
new construction also construct ships for the commercial market and perform
overhauls/repairs for both commercial and Navy ships, the most promising way to
maintain a healthy industrial base in the immediate future is to provide additional
amounts of such work.

Workload stability is a key factor in establishing an environment for
naval ship construction that diseourages the generation of claims in future naval
ship construction programs. It argues strongly for a vigorous role on the part of
the Navy in support of actions that will provide such stability. Thus, it is in the
Navy's self-interest to give strong support to commercial shipbuilding programs as
well as commercial ship repair work, and to adopt policies and practices in
contracting for the overhaul and repair of naval ships that are responsive to the
issue of maintaining a stable base for naval ship new construction.

3.  Shipyard Productivity

Inherent in the workload window concept is the principle that, within &
range of shipyard size and rate of growth, shipyard management can and will
control worker productivity more effectively. Further, the workload window
concept is based on the premise that a good match of workload to work foree is an
essential prerequisite for establishing shipyard operating stability. During the
interviews, the shipbuilders vigorously endorsed the precept that operating
stab lity is an essential factor in controlling and improving productivity. Thus,
prudent application of the workload window concept and good shipyard produc-
tivity are inseparable parts of a large whole, The study team assumes that the
shipbuilders will undertake the necessary management efforts to improve their
control of productivity in conjunction with the Navy's effort to stabilize
workloads.

There is currently no more important task for the shipbuilders than to
take firm contrecl over productivity and to assure that positive improvements are
achieved. To the extent that actions of the government impede this effort, the
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shipbuilders and the Navy must work together to remove the impediments or to
find alternate means of dealing with the government actions. Many of the
conclusions in this study are aimed at establishing a working environment between
the Navy and its shipbuilders which will encourage shipbuilders to devote their
attention to efforts to achieve productivity improvements.

In order to derive maximum benefit from improved industry perfor-
mance, there is a real need for sharper tools and techniques to assess productivity
than are now available. Subjective judgment of the productivity of shipyard work
forces is simply not sufficient. New methods are required that will permit both
the Navy and the shipbuilders to develop factual measures of worker output. The
study team believes that the Navy and the shighvilding and ship repair industry
(including both private and public shipyards) should jointly develop reliable
measures of overall shipyard productivity. Every effort should be made to identify
the separate contributing elements as well as their impact on overall shipyard
productivity. These elements include the blue collar work force, the white collar
work force, facilities, and managerial expertise.

4. Supplier Base

The general consensus with regard to the supplier base available to
shipbuilders is that it is too small and that it is shrinking. This seems to be the
natural consequence of the business environment in which the subcontractors
operate. One of the shipbuilders interviewed made this observation: "... the
Navy must work with the shipbuilders to find means of accommodating the way
subcontractors want to do business." The administrative and technical require-
ments imposed on subcontractors are viewed by many as burdensome beyond all
legitimate needs. There appear to be two courses of action that could be followed
to alleviate this situation: (i) reduction of paperwork requirements and (ii) use of
commercial products.

8. Reduction of Paperwork Requirements. Many of the paperwork
requirements imposed on the shipbuilders by the Navy are required of subcon-
tractors as well. Some of these requirements are derived from regulations while
others come {rom statutes. In totality, they seem overwhelming to subcontractors
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who have little or infrequent government business. Indeed, it is believed that the
Neavy could increase the number of subcontractors participating in the shipbuilding
effort by selectively waiving these requirements. In some cases, the Navy could
probably obtain the necessary information by other means; in others, it might be
possible to proceed without the information. There is some evidence that such
steps are not taken at the present time because of administrative oversight rather
than firm policy. The administration of subcontraects is conducted at the SUPSHIP
level beginning with the prime contractor and the flowdown requirements of the
prime contract — far below the policymaking level in the Navy. Thus, recognition
that there are problems in this area and promulgation of a forthright policy that it
is the desire of the Navy to increase participation at the subcontractor
level — even if this requires relaxation of the paperwork requirements - could
provide the necessary impetus to change the situation.

The shipbuilders can also take steps to alleviate this problem. During
the interviews, some shipbuilders told the study team about special efforts they
have undertaken to educate subcontractors on the administrative needs of the
government. In view of the difficulties predicted for this area in the future, it
appears that all of the shipbuilders must improve their performance in the
subcontracting area. An aggressive program should be undertaken to ensure
multiple sources for ma‘or components, and the Navy should be alerted to sole-
source situations when they do occur.

b. Use of Commercial Products. Another means of increasing sub-
contractor participation is to find ways to make greater use of commercial prod-
ucts. For some ships, such as auxiliaries, it may be possible to use commercial
systems without alteration. In other cases, the situation may be improved by
writing the specifications to reflect ccmmercial practices more elosely. During
the interviews, several shipbuilders recommended that the Navy streamline and
update its technical specifications to the state of the art. Failing that, it was
suggested that some way be found to benefit from the improvements available
from commercial vendors whose products embody the state of the art even with-
out a change in technical specifications (such as through a waiver procedure). The
Navy might alsc rethink its ship design philosophy and practice with & view toward
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embracing a design approach in which commercially available state-of-the-art
components and equipments are accepted and used. Special trcatment might be
given to the interface betweesr: the ship and other systems and equipment as a
means of allowing utilization of the commercial item without degradation of
essential military and/or safety attributes. For example, required noise reduction
features might be achieved by special foundations (the interface) rather than as an
inherent aspect of the subcontrestor-furtiished equipment itself.

In view of the seriousness of the problems in this area, it seems that
all of the approaches summarized above demand careful consideration. Clearly,
the antire range of requirements {software and hardware) that adversely impact
on the subcontractor base would benefit from innovative reexamination. There is
need for a concerted effort by NAVSEA to find ways to increase subcontracter
participation in the shipbuilding program.
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F. Coneclusions

The study team believes that a number of changes should be made to
Navy and shipbuilder planning efforts. The team's conclusions are summarized

below.
1.

Workload Window

&.

C.

The Navy and each private shipbuilder involved should agrez on a
workload window for the period of planned naval new construc-
tion and should adopt procedures to keep this informstion
current. To the extent feasible, this wcrkload window should
reflect the skilled crafts as well as the managerial and support
personnel upon which the shipyard is dependent.

The Navy should incorporate workload window information into
the planning process for its ship construction programs, require
that each acquisition include written workload window analyses,
and ensure that workload projections for ships under contract are
regularly updated to reflect current estimates,

The Navy should thoroughly study its alternative sources of other
work (overhaul, repair, and conversion) for private shipyards
building naval ships, and shculd adopt policles and procedures
that will support the assignment of such work to ensure the
vitality and availability of the shipbuilders needed by the Navy to
execute {uture naval ship construction programs.

The Navy should adopt acquisition procedures to ensure that
contract awards will not require any shipbuilder to exceed its
workload window.

Shipbaliding Documentation

The Navy should mount & vigorous and continuing effort to update and
maintain the currency cf all shipbuiiding documentation, Additional
funds should be made available to improve the technical documenta-
tion package for future ship construction contracts,
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Contrset Design

The Navy should continue to involve shipbuilders in contract design by
appropriate methods such as giving them contracts to participate in
the contract design effort.

Cost Estimates /

The Navy should require Class "C" estimates for all ships for which
appropristions are sought in its budget submissions to OSD, the
President, and the Congress.

Sip Delivery Schedules

The Navy should refine the ship contract delivery schedule derived

from the workload window analyses by consulting with potential

shipbuilders during the contract design phase. Requests for Proposals

should require that the shipbuilder's proposal include a preferred

delivery schadule, with an appropriate explanation.

Productivity

a. The shipbuilders should take forceful management action to
achieve better control over shipyard productivity and should

aggressively report to the Navy any government actions which
impede efforts to improve productivity.

b. The Navy and the shipbuilders should jointly develop reliable

measures of shipyard productivity for both new construction and
repair.

Swupplier Base

The Navy should establish a shipbuilding industry/Navy effort to
develop a program to better utilize commercially available equipments
for naval ship construction,




PR LS B
e N s
T~ -

. - -

: -

hanter Three. Contracting Policies
LContract Types, and Clauses




105

CHAPTER THRRE. CONTRACTING POLICIES,
CONTRACT TYPES, AND CLAUSES

A. Introduction

This chapter considers the problems of risk allocation between the
Navy and its private shipbuilders. Since shipbuilding is one of the longest, most
complex construction processes in the world of government acquisitions, the
determination of a balanced allocation of risk is of ecentral importance in minimiz-
ing the probability that contract claims will occur.

This chepter examines three aspects of this matter: (i) the risks
inherent in shipbuilding; (ii) the techniques that heve been used to distribute these
risks; and (iii) contracting policies, contract types, and contract clauses. The
chapter also presents the study team's conclusions regarding those policies it
believes should be employed in Navy shipbuilding contraets.

B. Risks in Shipbuilding

In recent years, most naval ships have grown dramatically in terms of
size and complexity. A modern aircraft carrier is analogous to a small city in
many respects — displacing more than 90,000 tons and accommodating a working
force in excess of 5,000 men. The increase in size and complexity has necessitated
a commensurately longer period of contract performance. Exhibit XI (Chapter
One) indicates that the time from contract award to ship delivery can be as long
as seven years and that four to six years of contract performance is commonplace.
Clearly, shipbuilding is a high-risk enterprise, and risk allocation is of fundamental
importance. However, risks must be identified before they can be allocated.

1.  Technical Risk

Technical risk is encountered throughout the entire process of ship
acquisition and is highly dependent on the degree to which the ship design or
construction techniques extend the state of the art. A ship design which embodies
an evolving engineering discipline, such as hydrofoil technology, is substantially
more risky than one using conventional displacement hull and propulsion designs.
As discussed in Chapter Two, even a new design for a conventional ship is riskier
to the shipbuilder than a complex ship design which it has built before, since the
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details of construction are customarily developed during a period which overlaps
the building phase. Thus, if detail design ¢.. _.lopment is late or is changed signifi-
cantly, the shipbuilder's plans for ordering material and using facilities and
manpower will be affected. Similarly, if a shipbuilder uses previously untried
construction techniques or processes, the potential for unexpected problems is
higher than with proven methods.

The construction of naval ships (particularly combatants) entails a
greater degree of risk than the construction of commercial ships in that naval
designs are generally based on higher performance requirements for such factors
as speed, endurance, and resistance to damage. These features result in a more
complex and more difficult-to~build ship, which is further complicated by weapons
and communications systems and the large military crew that must be accommo-
dated to operate them. In addition, because of the compactness of naval
combatant designs, the consequences of a construction error or change can be
substantially greater than in a commercial ship - particularly if the error requires
rip-out and replacement of completed work

The continuing process of change in technical documentation also
injects substantial technical risk into the ship acquisition process. In this regard, it
is important to distinguish between technical changes and drawing revisions. The
two are sometimes mistakenly combined in an attempt to simplify discussion.
Technical changes occur only when a physicai change to some part of the ship is
required in order to meet Navy needs, whereas revisions occur whenever it is
administratively necessary to alter some detail in the ship working drawings.
Thus, drawing revisicns represent an accounting practice for work authorization
and control purposes; they include administrative changes as well as technical
changes.

A single technical change may engender multiple drawing revisions;
conversely, drawing revisions may be made which entail no technical change at
all. The latter circumstance may come about when a drawing has been issued in an
incomplete state to allow material to be ordered or to permit work to procees on
the completed portion. In this situation, a revision is later necessary to achieve
the completed drawing. Alternatively, a drawing revision may be issued to




107

accommodate the unique construction requirements of a particular shipbuilder
whose facilities or fabrication processes may differ from those of the lead
shipbuilder, or to reflect a change required for the convenience of the shipbuilder
that does not alter the Navy's specifications or design requirements.

Exhibit XXXVII (Chapter Two) indicated that drawing revisions are a
way of life in ship construction -- both for Navy combatants and commercial ships.
This is true because of the traditional practice of concurrently designing and
constructing ships. It is apparent that drawing revisions impose risk on the
shipbuilder - particularly when they occur in such numbers that they complicate
ship construction. In theory, technical changes do not impose significant risk on
the shipbuilder because the Navy agrees to adjust the price equitably when it
requires such changes. However, these changes may require rework, cause delay,
or disrupt the existing plan for building the ship. The effect of these changes is
more difficult to accommodate when the shipbuilder's ability to readjust the work
force and schedules is limited. For a multiple ship contract, such changes may
affect each ship differently. For example, rip-out and rework may be needed on a
ship which is virtually completed, while relatively little effort may be required on
a ship which is less complete. In many cases, the inability of the shipbuilder to
trace the effect of such changes and to reach agreement with the Navy on their
financial impact imposes a significant risk that the cost cannot be recovered from
the Navy or that such recovery may be inordinately delayed.

The shipbuilders interviewed were virtually unanimous in the opinion
that a more complete description of the Navy's requirements, together with fewer
technical changes, would result in cost savings and would lessen the incidence of
shipbuilder claims. Nevertheless, all of the shipbuilders agreed that the com-
plexity of the ship design and construction process as well as its long construetion
period make it impractical to develop the detailed design completely prior to
starting construction of the lead ship. The iterative process which ship design

typifies will always require a significant degree of change with resulting technical
risk.

2. Cost Risk

It is difficult to predict accurately the costs for ship construction. The
long period of time involved precludes the availability of actual costs for many
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years after a program has begun. Even after the actual costs of the lead ship are
known, it is difficult to forecast accurately the costs of follow ships. Estimating
tools that are used to prediet improvement or learning in other industries often
prove to be of less value in ship construction because of the small quantities of
ships which are normally procured and the lack of opportunities for repetitive
manufacturing operations. Difficulties in hiring and retaining requisite skilled
manpower and the high turnover rates as presented in Exhibit XVIII (Chapter One)
further complicate the task of estimating labor hours, since new and often
unskilled employees are constantly being introduced into the construction opera-
tion.

Reliable estimates of the cost of material for ship construction are
also difficult to develop. The relatively small quantities of specialized equipment
being purchased from vendors have not provided a stable, profitable subcontractor
base. As a result, competition is not always =vailable to keep prices in line with
predicted economic trends. Some suppliers of material sell only on the basis of
posted prices at the time of delivery. Further, the significant amount of engineer-
ing performed on many components during ship econstruction increases the risk
involved in estimating material costs.

Direct labor rates and overhead rates must also be forecast over a
period of four to seven years in order to forward price a ship construction
contract. As Exhibit XXXIX (Chapter Two) indicated, the Navy has been unable to
predict labor rates and material prices accurately beyond a year or two. Thus,
substantial cost risks are added to shipbuilding contracts. Overhead rates are also
difficult to estimate accurately over such long periods of time. As Exhibit XIII
(Chapter One) demonstrates, the workloads in shipyards tend to be erratic and
difficult to predict and, consequently, the labor base for the computation of the
overhead rate often is unstable, The costs in overhead pools also have become less
predictable, since they are subject to the continuing impact of such factors as
energy cost and energy shortages, OSHA legislation, and FICA adjustments.

3.  Schedule Risk

Many of the factors that are responsible for technical and cost risk
also contribute considerable schedule risk to ship construction efforts. The long
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period of performance in Navy ship construction exposes the efforts of both the
shipbuilders and the Navy to a wide range of potentially disruptive faetors.
Inefficiencies in shipbuilder operations can result in irretrievable schedule
slippage because of the complex interdependence of the activities in the ship
construction effort. Failure of a subcontractor to provide a critical item or
service on time frequently affects schedule and cost performance. In many cases,
the fact that a subcontractor must concurrently develop a new item for a ship is a
major contributor to such schedule and cost risk.

Some data on schedule slippages for ships were presented earlier in
Exhibit XL (Chapter Two), Excerpts from these data are summarized in Exhibit L.
EXHIBIT L

SCHEDULE SLIPPAGES OF EIGHT SHIP TYPES
FROM CONTRACT AWARD TO DELIVERY

Ship Type Percent Schedule Slippage
Destroyers
DDG-2 11
DD-963 44
Frigates
FF-1052 56
FFG-7 2
Submarines
SSN-6317 50
SSN-688 36
AOR
AOR-1 38
AOR-7 28

As noted by the shipbuilders during the interviews, the Navy often
orders changes to a contract which may have an impact on the timing of
performance that is difficult to predict. Labor strikes, energy shortages, and other




110

factors outside the shipbuilder's control can also have a profound effect on the
schedule and are virtually impossible to anticipate over the long duration of a ship
construction contract. As demonstrated in Exhibit XX (Chapter One), the
unpredictability of material and equipment lead times is another factor that
imposes schedule risk. While a delivery extension may be obtained through the
Excusable Delay clause in Navy contracts, current fixed-price type contracts
place the financial risk of such excusable delay on the shipbuilder. Moreover,
delay in one ship construction contract may adversely affect other work in the
shipyard.

C. Distribution of Risks

1. Difficulties in Identification of Risks

Applicable DOD dix'ectives1 require that acquisition plans identify and

accommodate uncertainty and risk. Specifically, when deciding on the type of
contract to be employed, particular emphasis must be given to these i:zsues.2
However, such pronouncements do not ease the difficulty in identifying risks. The
high degree of technical risk that is inherent in naval ship construction varies
widely depending on the specific details of the acquisition. This uncertainty con-
cerning the extent of risk depends in part on the size and complexity of the ship
and in part on the previous experience {or lack of experience) of the shipbuilder.
Frequently, contracts have been entered into for follow ships before the details of
lead ship construction are available. Such a contracting environment is replete
with variables and unknowns which even the most imaginative and sophisticated of
contracting parties cannot anticipate -~ much less accurately forward price. Thus,
in practice, the failure to identify risks is often more harmful to ship acquisitions
than poor risk treatment. As discussed below, there are instances in which the
variables of a particular acquisition defy risk identification, thereby creating risks
which could not be projected by the parties involved.

rDOD Instruction 5000.1, 18 January 1977, para. IV.0., and DOD Instruction

5000.2, 18 January 1977, para. IV.F3.

2DOD Instruction 5000.2, 18 January 1977, para. IV,F9.
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2. Methods for Distribution of Risks

Once risks have been satisfactorily identified to the maximum feasible
extent, the shipbuilder and the Navy must decide how these risks are to be
apportioned. Generally, risks fall into three categories: (i) those within the
shipbuilder's control (for example, worker produetivity); (ii} those within the
Navy's control (for example, government-furnished property); and (iii) those
beyond the control of either party (for example, inflation).

a. Risks Within Shipbuilder Control. With the exception of trose
few instances where a cost-type contract has been used because the overall risk
was too great or uncertain to share, the general practice has been to fashion
contracts so the shipbuilder bears the responsibility for those risks within its
control; that is, the risks related to contractor-furnished material, the number of
labor hours, and the level of overhead expenditures. The major vehicle for this risk
apportionment has been the fixed price incentive contract which requires the
shipbuilder to commit to a fixed-ceiling price and profit reductions above target
cost. The contract clauses also play a vital role in this risk apportionment, as will
be discussed later in this chapter.

b. Risks Within Navy Control. The government has usually struc-
tured its contracts so that it bears the risks within its control. However, there
have been some instances where the Navy has attempted to shift responsibility to
the shipbuilder for a risk that is usually thought to be within Navy control.
Examples include the so-called J-22 clause, which attempted to limit the Navy's
liability for late delivery of government-furnished equipment, and the various
clauses which have stated that shipbuilders are not entitled to the costs of
construative changes that are incurred more than 20 days before such changes are
identified and reported to the Navy.

Prime examples of the Navy's commitment to bear the cost of Navy-
controlled risks are the Armed Services Procurement Regulation (ASPR) Changes
clause, which gives the shipbuilder the right to an equitable adjustment when a
Navy-ordered change adversely impacts on cost or schedule, and the Suspension of
Work clause, which provides a price adjustment when the Navv orders work
suspended or delays or interrupts the work and thus causes an increase in the cost
of performing the contract.
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e. Risks Beyond tha Control of the Parties. Certain risks in ship-
building are beyond the control of either party. While such risks may be relatively
few in most government contracts, they can be substantial in lengthy and complex
ship construction contracts. In practice, social and environmental legislation,
natural calamities, inflation, and other similar factors have had a significant and
unpredictable effect on the cost and time required to construet ships. The actions
of the various agencies of the Federal Government —generally known as
"sovereign acts" — are included in this category.

In the past, it has been Navy practice to allocate the cost impact of
such risks to the shipbuilder — except for the risks associated with increases in
wages or material prices which have been covered by economic price adjustment
{EPA) or changes in cost-accounting standards. On oceasion, other risks have been
apportioned to the Navy on an ad hoe basis, depending on whether they have been
foreseen, their anticipated extent and scope, and the bargaining positions of the
parties. For example, for the last three years, Newport News has negotiated
inclusion of a contract clause which shifts to the Navy the burden of payment for
increases in the Federal Insurance Contribution Act (FICA) as voted by the
Congress. Generally spesking, however, with the exception of EPA provisions, the
Navy has not accepted clauses in its ship contracts which apportion to the Navy
the costs of risks beyond the control of the parties.

Although a minority of shipbuilders felt otherwise, most of those
interviewed indicated a preference for having the Navy bear all of the risks which
are not under their control. A few shipbuilders argued that the Navy should absorb
all contract risk through tiie use of cost-reimbursement contracts for all ship
acquisition. Others would limit the use of cost-reimbursement contracts to major
combatants.

D. Contracting Policies, Types, and Clauwses

While the contractual instrument is the statement of risk allocation
that is agreed to by the parties involved, the policies and procedures used in
selecting sources and conducting negotiations play a major role in the actual
allocation of risk as expressed in the contract. The selection of a contract type is
a key factor which influences the adequacy of risk baiance in the contract. If a
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fixed price type contract is selected, contract clauses must be devised which
specifically address each major area of risk to ensure that risk is equitably
distributed among the parties. Each of these issues is examined more fully below.

1. Contracting Policies

Policies and procedures for selecting sources and conducting negotia-
tions on shipbuilding contracts have evolved to the point where the practices that
are considered most inequitable by the shipbuilding industry (such as formal
advertising and total package procurement) have been abandoned in favor of less
onerous acguisition techniques. Exhibit XXVII (Chapter One) illustrates the trend
in acquisition strategies, indicating that the acquisition of naval ships by
competitive negotiations has been the norm from the late 1960s to the present.

s. Lead Ships. The acquisition of the FFG in 1973 marked the intro-
duction of new techniques for ship acquisition which were structured to overcome
the problems of earlier acquisitions. Selection of a lead shipyard was accomplished
after a competition which emphasized technical and management factors as
selection criteria. Estimated cost was not a critical factor in the selection
process.

The use of multiple evaluation factors permits an examination of the
offeror's understanding of the ship and the program objectives and risks, technical
competence, and management capabilities, as well as the offeror's resources that
are available to accomplish the ship construction on time and at a profit.
Typically, the evaluation factors are ranked in descending order of impcrtance.
For the FFG acquisition, the factors employed in order of importance were as
follows:

° Approach to lead and follow ship production.
° Production experience.

) Approach to performing engineering and technical services in
support of ship system design.
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° Approach to achieving compliance with the criteria set forth in
DOD Instruction 7000.2.}

Current Navy planning for the acquisition of lead ships such as the
DDG-47, the LSD-41, and the MCM also includes multiple evaluation factors.
When these ships are based on previously built hulls, such as the DDG-47, the
evaluation criteria for selection of a shipbuilder emphasize this fact. The eriteria
for the selection of the DDG-47 shipbuilder in order of importance are as foliows:

° Detail design and construction of the lead ship.
[ ] Cost.

) DD-963 commonality.

° Lead yard services.

° Compliance with DOD Instruction 7000.2

In the case of the LSD-41 and the MCM, multiple evaluation factors
will be used to reflect the fact that the lead shipbuilder will participate in the
preparation of the contract design and then move directly on to preparation of
working drawings. Because the selection of the lead shipbuilder on these ships will
precede contract design, the evaluation factors will necessarily be somewhat
different from those for the DDG-47. However, the principle of selecting the lead
shipbuilder based on a full evaluation of ull of the relevant factors will remain the
same.

1Most major shipyards doing busire:ss with the Navy have brought their accounting
systems into compliance with the standards of DOD Instruction 7000.2. That
instruction provides criteris against which the Navy may validate a shipbuilder's
cost/schedule control system. The required system calls for the logical
breakdown of contract work into discrete work packages which include discrete
start and stop dates and an allocation of labor and material resources in their
support. The establishment of schedules for the performance of these work
packages and their assignment to a cost account in the accounting system con-
stitute an integration of work, budgets, and schedule which permits the creation
of a performance measurement baseiine.
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b. Follow Ships. Problems are stili heing encountered in refining the
Navy policies and procedures used for acquiring “ollow ships. Traditionally, any
shipbuilder that has the capability and cepacity to construct the ship has been
permitted to make an offer. As a result, except for those follow ships of a type
and size that can only be built in one or two private yards, follow ships have been
acquired by unrestricted price competition. Recent contracts have contained a
clause stating that "buy-in" prices may be grounds for rejection of a proposal, but
no cases of such action have occurred.

These follow ship acquisitions have been based on a contract design
package that contains the broad design of the ship, as described in Chapter Two.
Tne competing shipbuilders have generally been given 120 days or more to submit
proposals, including their firm estimates of target cost and ceiling price. In the
interviews, some of the shipbuilders commented that it was very difficult to
prepare accurate estimates under these conditions. They noted that the problem is
greatly exacerbated when the follow ship is acquirad several years later than the
prior ships in the program —as was the situation in the recent AS and AD
acquisitions. In such cases, the contract design package has been updated by the
inclusion of the later versions of specifications and some drawing revisions. As a
result, accurate subcontract prices are not obtainable from the prior
subcontractors on the program without a thorough study of the necessity for
redesigning their components. The shipbuilders emphasized to the study team that
these modified follow ships present difficult cost-estimating problems because of
the variations in the contract design package.

e. Options. The Navy has made frequent use of options as a method
of contracting for follow ships. Exhibit LI provides data on this practice. In the
late 1860s and early 1970s, it was common practice to include options for several
years into the future in the form of multiyear acquisitions on such programs as the
CVN and CGN. One ship, the CVN-70, was included in the contract in the form of
an unpriced option. However, this practice was discontinued because of statutory
restrictions on the use of multiyear contracts for major systems. In recent years,
options have extended only one year beyond the basic contract, but have been used
rather extensively. Several of the shipbuilders commented that options increased
their visks and forced them to commit their facilities well into the future. Yet,
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EXHIBIT LI
PROGRAMS CONTAINING OPTION SHIPS: FIBCAL YEAR 1968 - 1977

Ship Type and

Hull Number Contract Number Award Date® Shipbuilder
AD-41 N00024-76-C-2062 12/18/15 National Steel
AD-42 N00024-76-C-2002 3/11/76 O National Steel
AD-43 N00024-77-C-2031 9/30/77 National Steel
AO-177, 178 N00024-76-C-2080 8/09/76 Avondale
AO-179 N00024-76-C-2080 1/25/%7 O Avondale
CGN-36, 37 N00024-88-C-0355 6/13/68 Newport News
CGN-38, 39 N00024-70-C~0252 12/21/11 Newport News
CGN-40 N00024-70-C-0252 1/21/72 M Newport News
CGN-41 N09024~70-C-0252 1/31/7 O Newport News
CVN-68 N00024-87-C-0325 3/31/67 Newport News
CVN-69 N00024-87-C-0325 6/30/70 M Newport News
CVN-70 N00024-67-C-0325 4/05/74 O Newport News
FFG-7 N006024-74-C-0207 10/30/73 Bath
FFG-8, 11, 13, 15, 16 NU0024-76-C-2001 2/27/16 Bath
FFG-9, 12, 14 N00024-76-C-2100 2/27/16 Todd - San Pedro
FFG-10, 17,%* 18°¢ N00024-76-C-2101 2/21/76 Todd - Seattle
FFG-19, 23, 25 N00024-77-C-2082 2/28/17 T.dd - San Pedro
FFG-20, 22 N00024-77-C~2081 2/28/11 Todd - Seattle
FFG-21, 24, 26 N00024-77-C-2080 2/28/117 Bath
FFG-21, 30, 33 N00024-77-C-2082 1/25/78 O Todd - San Pedro
FFG-28, 31, 35** N00024-77-C-2081 1/25/78 O Todd - Seattle
FFG-29, 32, 34 N00024-77-C-2080 1/25/18 O Bath
SSBN-728 N00024-75-C-2014 7/25/74 Eleetric Boat
SSBN-727, 728 N00024-75-C-2014 2/28/75 O Electric Boat
SSBN-729 N00024-75-C-2014 2/20/76 O Electric Boat
SSBN-730 } By Supplemental Agree- 6/06/77 Electric Boat
SSBN-731, 732 ment to Basic Contract 2/98/78 O Electric Boat
SSN-678, 679, 680 N00024-68-C-U343 6/25/68 Electric Boat
SSN-684 N00024-88-C-0343 7/24/68 O Electric Boat
SSN-688 N00024-70-C-0269 1/08/11 Newport News
SSN-689 N00024-71-C-0270 1/08/71 Newport News
SSN-690 N00024-71-C-0268 1/08/71 Electric Boat
SSN-691, 693 N00024-71-C-0270 2/02/71 M Newport News
SSN-692, 694 N00024-71-C 0268 1/29/71 M Eleetric Boat
SSN-695 N00024-71-C-0270 1/24/72 M Newport News
SSN-696, 697, 698, 699 N00024-71-C-0268 1/24/72 M Electric Boat
SSN-700-706 N00024-74~C-02086 10/31/73 Electric Boat
SSN-707-710 N00024-74-C-0206 12/10/73 O Electric Boat
SSN-T11-713 N00024-76-C-2031 8/01/75 Newport News
SSN-714, 715 N00024-76-C-2031 2/20/76 O Newport News
SSN-716-718 N00024-77-C-2220 9/16/11 Newport News

* O = Option exercised.

M = Multiyear funding authorized,

**The FFG-17, FFG-18, and FFG-35 were ordered by the Royal Australian Navy.
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the data indicate that the Navy has almost invariably exercised such options and,
hence, it can be argued that the main impact on shipbuilders has been the pricing
risk inherent in options.

2. Contract Types

The problem of selecting contract types for shipbuilding has been the
subject of a number of recent analyses and reports. For example, the NMAKC
Report concluded that lead ships should be acquired on cost-type contracts and
that fixed price incentive (FPI) contracts should be employed for follow ships.l
The problem of initiating construction of the follow ship prior to completion of
the lead ship was addressed but not resolved. More recently, the General
Accounting Office (GAO) recommended that cost-type contracts be used sparingly
in shipt:milding.2 The GAO emphasized that exclusive use of cost-type contracts
could force the government into absorbing the cost of the inefficient practices of

the industry or the government — without surfacing the underlying causes.

The views of the shipbuilding industry on the selection of contract
types were researched prior to the preparation of the Interim Report3 and were
further explored during the shipbuilder interviews. Statements released by ship-
builders and the congressional testimony of shipyard executives which was sum-
marized in the Interim Report indicated that the entire industry advocated cost-
type contracts for lead ships or for any ship requiring development work. Some

shipbuilders were reported a3 suggesting that all shipbuilding should be performed
on cost-type contracts.

1Oﬁ’ice of the Secretary of the Navy, Report of the ..’y Marine Corps
Acquisition Review Committee, Volume !I, pp. ?!33.

2Gemu'al Accounting Office, Report to the Congress by the Comptroller General
of the United States, Shipbuilder Claims rroblems and Solutions, Report
Number PSAD-77-135, Washington, D.C., 9 August 1977, pp. 24-25.

3Study Team, The Naval Ship Procurement Process Study, Interim Report,
Washington, D.Z., August 19717,
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During the interviews, it became clear that the industry does not
present a unanimous position in this area. Some shipbuilders feel that fixed-price-
type contracts are inappropriate for any ship construction effort because of the
length of the production period (four to seven years) and that the inability to
predict or provide for inflation makes accurate forward-pricing impossible. They
also cite the complexity of Navy shipbuilding which was examined earlier in
Exhibit X (Chapter One), indicating that it cannot be adequately addressed and
defined in a fixed-price-type environment. Finally, in the opinicn of these
shipbuilders, the inevitability, magnitude, and frequency of changes disrupt
construction and invalidate the fixed-price nature of this type of contract.

Other shipbuilders suggested that cost-type contracts were only
necessary for lead ships and that the decisive factor in the selection of a contract
type is the status of the design. Shipbuilders who are interested primarily in
simpler ships considered FPI contracts appropriate in all cases, including the
construction of the lead ship. A minority of the shipbuiiders expressed the opinion
that cost-type contracts are inconsistent with the effective management of a
shipyard. These shipbuilders felt that such contracts would provide inadequate
incentives to either management or workers to perform efficiently.

a. Lead Ships. With the exception of the Trident program, recent
Navy planning for the acquisition of lead ships has called for the use of cost-type
contracts. The FFG program is one example. The lead ship in this program was
acquired by the use of a cost plus incentive fee contract. The DD-963 class
destroyer being acquired for the Iranian government is a current example. The
construction of this ship type will entail significant variations on the DD-963 hull.
As of this writing, the Navy's current acquisition strategy for the DDG-47 lead
ship calls for the use of a cost plus award fee contract.

b. Follow Ships. During the last 10 years, most follow ships have
been acquired by FPI contracts. During the interviews, some shipbuilders stated
that the use of such contracts for follow ships should not be considered until all of
the design and construction problems are resolved in the lead ship. Others stated
that actual cost data on a ship of the class were needed in each shipyard involved
before using FPI contracts for follow ships in that shipyard. Lacking such actual




119

cost data, these shipbuilders stated that a cost-type contract should be used. A
few shipbuilders stated that the use of FPI contracts on modified follow ships
acquired after a significant production gap presented peculiar problems because of
the difficulty of assessing the alterations that had occurred in the contract design
package.

Fixed price incentive contracts have been employed for foliow ships of
the FFG-7 class in the lead shipyard and in two other follow shipyards. While these
were the first ships of the class for each of the follow shipyards, a degree of risk
balance was afforded by assuring that validated drawings would be provided by the
lead shipyard and by providing for a period of more the:n two years between the
beginning of work on the lead ship and the commencement of work in the follow
shipyards. This period of time was used to address and resolve & number of the
major technical problems in the construction of this ship type.

More recently, whenever FPI contracts have been considered appro-
priate, both the shipbuilders and the Navy have emphasized the need for a
realistic spread between target cost and ceiling price. Exhibit LI shows the trend
in target-to-ceiling spread between 1968 and 1978, This exhibit indicates that
spreads prior to 1975 did not fall intc a pattern, but rather ranged from a low of
110 percent to a high of 152 percent. Since 1976, however, all FPI contracts
reflect a minimum spread of 125 percent, with the exceptions centering around
140 percent. For contracts where it is believed that cost, technical, and schedule
risks are known and under control, the shipbuilders interviewed stated that a
spread of 125 percent or more was reasonable.

Profits on FPI contracts are also an important issue to shipbuilders in
view of the way in which they are affected by the Vinson-Trammell Act. The
Vinson-Trammell Act, which applies in the absence of the Renegotiation Act that
expired in 1976, places a limit on shipbuilding profits of 10 percent of the price or
11.1 percent of cost. Price is established on the basis of contract "receipts,” as
determined by the Internal Revenue Service.

The effect of the Vinson-Trammell Act on profits under FPI contracts
is shown :n Exhibit Lill. This exhibit reveals that, if the target cost is underrun,
there is a proportional reduction in shipbuilder profits. For exampie, with a target
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EXHIBIT LI
CEILING PRICES ESTABLISHED FOR FIXED PRICE
INCENTIVE CONTRACTS: 1968 - 1978

Percentage Spreads: Target to Ceiling Prices
Calendar
Year 110 120 130 140 150
-+ + + + +
1968 ] ° ®
1969 °® °
°
1970 ® ] *
°

1971 ® )
1972 °
1973 ®
1974 [ ) ®
1975 ® )

®
1976 °

°

° °
1977 e e o e

) ®

.
1978 *

9

Souree: RAVMAT.
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cost of $10 million, a target profit of $1 million, and a 75/25 share line, the ship-
builder earns diminishing profits after an underrun of less than 3 percent of the
target cost. Other assumptions employing different share lines, target costs, and
target profits generate similar results.

The net effect of the Vinson-Trammell Act on cost underruns is that
the Navy is forced into a cost plus a percentage of cost arrangement below target
cost, and the shipbuilder is given a negative incentive to underrun the target.
Further, the Vinson-Trammell Act is inconsistent with the feature of Defense
Procurement Circular 76-3 which provides for ircreased profits to contractors
assuming risks through fixed-price-type contracts.

3. Clauses

One of the means of allocating risk in fixed-price-type contracts is
through contract clauses. By contrast, in cost-type contracts, the agreement of
the Navy to reimburse costs fully tends to remove most risks from the shipbuilder.
Thus, there is minimal need for clauses to allocate risks.

Contract clauses attempt to define and assign rights and responsi-
bilities under the contract in advance, rather than leaving the rights of the parties
to negotiation or judicial determination after an issue has developed. Once
drafted, clauses tend to be used over and over again without change - in part to
avoid time-consuming negotiation and drafting of new clauses each time & new
contract is awarded. Some clauses are required to be in government contracts
under the Armed Services Procurement Regulation (ASPR) and, therefore, become
difficult to alter. Other ASPR clauses are used when the parties feel it
appropriate to do so. The parties may also agree on any other contract-related
matter and may include that agreement in the contract in the form of a

clause — unless it is contrary to law or already covered in a mandatory ASPR
clause.

Until the early 1970s, the clauses used in Navy shipbuilding contracts
were generally noncontroversial. However, since that time, a number of newly
drafted clauses — as well as some of those previously in existence — have become a
source of acrimony and dispute. During the interviews, industry representatives
voiced objection to a number of clauses, citing their feeling that they place unfair
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risks and burdens on shipbuilders. However, the shipbuilders a&lso expressed
reservations about the introduction of new clauses in contracts, noting a
preference for those previously used and already generally understood. The clauses
the shipbuilders cite as the source of turbulence in Navy-shipbuilder relationships
fall into six broad categories: (i) clauses dealing with.risks that are beyond the
control of both parties, (ii) clauses relating to delivery and acceptance of the ship
as contracted, (iii) clauses relating to making progress payments, (iv) anti-claims
clauses, (v) clauses relating to the provision of government-furnished material,
and (vi) clauses defining the responsibility for drawings and other data.

Many of the controversial provisions of the various categories of
clauses are no longer in use. However, most contracts contain one or more of
these controversial cmuses.l Each of these six groups of clauses is examined
below.

a. Risks Beyond the Control of Both Parties. In fixed-price-tvpe ship-
building contracts, risks beyond the control of both parties have traditionally been
allocated in a simple way ~ the shipbuilder assumed the cost risk of such events
and the Navy agreed to give time extensions for such risks. The sole exception was
the risk of inflation which the Navy agreed to bear under escalation clauses. This
means of risk allocation worked reasonably well in Navy shipbuilding until the end
of the 1960s. Prior to that time, most of the factors having a significant impact
on the costs of performance were under the control of either the shipbuilder or
the Navy. Under these circumstances, shipbuilders could and did agree to bear the
risk of extra costs caused by outside events - without great concern that
significant cost increases would occur. Even the relatively imprecise escalation
clauses that were in use then were not seen as a problem when the economy was
functioning at a constant and low annual inflation rate. However, in the last dec-~
ade, the industry has been hit with a sequence of outside events which were not
foreseen by either the Navy or its shipbuilders. As revealed by Exhibits XVII and

iEontmct reformation under Public Law 85-804, incident to the settlement
agreements with General Dynamies/Electric Boat and Litton/Ingalls, will
significantly alter this situation if implemented after congressional review.
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XXII (Chapter Cne), strong inflationary pressures occurred in the areas of
shipbuilding labor and material. In addition, during this period, severe material
shortages began to occur {see Exhibit XX (Chapter One)l, the environmental
concerns of the nation began to have an impact on shipbuilders, and equal
employment opportunity goals became serious concerns. The 1973 oil embargo also
had an impact on shipbuilding costs, increasing the cost of fuel and raising the
specter of future fuel shortages.

Most industries pricing their products six months to one year ahead of
the time of manufacture or sale could cope with these events without severe
dislocations. But this sequence of economic events was catastrophic for an
industry that had priced its work four to seven years ahead of performance.

It might have been possible to plan for known risks such as wage bene-
fit changes and energy cost increases, but shipbuilders could only speculate upon
unknown risks such as sovereign acts of the government. 'n 1975, the Navy
addressed one aspect of this new risk picture by making substantial revisions to its
escalation clauses. While there are a few instances where other clauses have been
used in individual acquisitions to shift such risks to the Navy, no other clauses of
this nature have been adopted for use in all shipbuilding contracts. As a result,
most of these risks are still the responsibility of the shipbuilders in current Navy
shipbuilding contracts.

b. Delivery and Acceptance of the Ship as Contracted. Two clauses
in Navy shipbuilding contracts impact on the identification of diserepancies
between the ship as contracted and the ship as built — the Delivery of Completed
Vessel clause and the Nucleus Crew clause. Both clauses have been in use in
shipbuilding contracts since 1969. The Delivery of Completed Vessel eclsuse
addresses the extensive testing and trials which ensure that a ship is ready for
delivery, together with the shipbuilder's responsibility for various deficiencies
noted during these trials.

The Nucleus Crew clause identifies the numbers of nucleus crew
members who will arrive at the shipyard during the construction process as well as
the time of their arrival. Nuclear ship contracts have also charged the nucleus
crew with assisting the SUPSHIP in inspections of the propulsion plant.
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During the interviews, it became clear that — with the exception of
one shipbuilder ~ the industry does not object to either the Delivery of Completed
Vessel or Nucleus Crew clauses. Rather, the industry objection is to the influx of
navel representatives who had not previously been involved in contract adminis-
tration and who now participate in the delivery process.

Navy concern over ship delivery and acceptrnce is not limited to these
two clauses; Navy policy and practice relating to ship acceptance and delivery are
aiso addressed in the Navy's Ship Acquisition Contract and Administration Manual
(SACAM).1 The issue of contract administration as it applies to deliveries and
acceptance is addressed further in Chapter Four of this report.

e.  Progress Payments. For many years prior to 1973, progress
payments to Navy shipbuilders were based on the physical progress of ship
construction. Payments were limited to 105 percent of the incurred costs with a
retention of 5 percent of the price of the ship. In 1973 OSD raised a question
about this clause and, in March 1973, the Secretary of the Navy promulgated a
new policy which called for disbursement of progress payments at a percentage of
eontract costs incurred rather than based on physical progress.

The shipbuilding industry contended that this method of payment did
not provide adequate working capital and that it aggravated their cash-flow
problems. Before this clause could be introduced into a shipbuilding contract, the
Secretary of the Navy reconsidered his actions and, in July 1975, a revised
Progress Payments clause was issued which continued physical progress as the
basis for making progress payments. The policy that was established in 1975 has
remained in effect to this day. It requires that 10 percent of the contract price be
withheld until the 50 percent completion point, limits payments to 100 percent of
the allowable cost until the 50 percent completion point and to 105 percent
thereafter, and provides for payment every two weeks.

lSee Naval Sea Systems Command, Ship Acquisition Contract Administration

Manual, Publication 0900-LP-079-6010, Washington, D.C., 1975, Chapter 20.
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During the interviews, the shipbuilders told the study team that they
were pleased with the return to physical progress as a basis for progress payments.
However, they voiced some concern that the policy effectively precludes any
payment of profit until 50 percent of completion. Their concern in this regard is
based on their view that it is unfair to be forced to wait two to four years for
profits to flow when Navy ship construction contracts take up all or nearly all of a
shipyard's facilities.

Another problem with progress payments arises when a shipbuilder
forecasts an overrun of the target cost because of claims based on unpriced actual
or constructive changes emanating from the Navy. Since the shipbuilder has no
voice in resetting the billing base in these circumstances, such changes can lead tc
an inability to bill costs and can result in a significant need for working capital to
finance the job while price adjustments are being negotiated. If such changes

mature into claims, this problem is greatly exacerbated.
v

d.  Anti-Claims Clauses. In 1969, then Under Secretary of the Navy,
John Warner, required a detailed survey of all Navy claims in excess of $1 million.
This survey indicated that constructive changes were one of the principal causes
of claims. Since constructive changes were not recognized in ASPR, no
contractual tools existed to treat them. The fact that claims based on construe-~
tive changes were frequently submitted several years after the change had oc-
curred was particularly troublesome.

A number of contract clauses were developed by the Navy to circum-
seribe the constructive change process. These clauses were designed to identify
constructive changes early and to regulate their processing procedurally. This
group of clauses was originally issued in 1970 in Navy Procurement Circular 15.
Later, they were reissued with slight changes in Navy Procurement Circular 18.
Today, the industry frequently refers to them as the "anti-claims" clauses.

During the interviews, shipbuilders often criticized four anti-claims
clauses: (i) Changes, (ii} Change Order Estimates, (iii) Problem Identification
Reports, and (iv) Equitable Adjustments: Waiver and Release of Claim:z.1 The

l'I‘hree other anti-claims clauses appeared in Navy Procurement Circular 18; (i)

Change Order Accounting, (ii) Time of Delivery, and (iii) Total System Respon-
sibility. Neither of the first two clauses has been commented on critically by the
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shipbuilders also criticized a fifth anti-claims-type provision which requires
contractor affidavits and which came into use in 1975. Each of these is discussed
more fully below.

(1) Changes. The Navy Procurement Circular 18 Changes
clause not only provided the contracting officer with the traditional authority to
order unilateral changes, but also required shipbuilders to give prompt notice of
impending or newly discovered constructive changes as they oceur. Most of the
remainder of the clause set forth procedures for processing constructive changes.
A shipbuilder was given 10 days to report a constructive change, and the
contracting officer was required to respond within 10 days after having been put
on notice. The shipbuilder then had 45 days from receipt of the contracting
of ficer's response to assert any claim for adjustment. The clause provided that no
equitable adjustment for a constructive change, nther than one based on defective
specifications, could contain any costs incurred more than 20 days prior to the
date when written notice of the change was given to the Navy. During the
interviews, the shipbuilders strongly objected to this 20-day notice provision for
constructive changes, and commented that there is uncertainty as to establishing
the starting date for the notification neriod.

Although one shipbuilding contraet which was recently awarded incor-
porates the standard ASPR Changes and Notification of Changes clauses, a num-
ber of variations of the Navy Procurement Circular 18 clause continuz to be used
in shipbuilding contracts. These clauses contain differing time limits for
shipbuiider notification of constructive changes. In fact, some do not contain the
provision that limits shipbuilder recovery of costs to those incurred no more than
20 days prior to notification of a constructive change. The standard ASPR
Changes and Notification of Changes clnuses contain most of the substance of the

shipbuilders, although the Change Order Accounting clause appears in the ASPR.
The Total Systein Responsibility clause is not examined in this report, since it
applies only to total package procurement and has not been used in a shipbuilding
contract since 1970. No plans exist for the use of this acquisition policy for Navy
ships in the future.
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Navy Procurement Circular 18 Changes clause - although the provision limiting
shipbuilder recovery of costs incurred is absent, and most of the various time
periods identified in the clause are open to negotiation.

(2) Change Order Estimates. The Navy Procurement Circular
18 clause dealing with engineering change proposals (ECPs) was entitled Change
Order Estimates. It required that shipbuilders prepare and submit ECPs on their
own initiative or at the direction of the Navy and stated that such proposals would
remain irrevocable for 60 days. It further required that the cost estimate included
in such ECPs contain full coverage of all the delay and disruption costs that the
change would engender. The impact of this clause was to require the shipbuilder to
foresee and contractually agree to the full costs of changes early in the
performance process.

The successors to that clause in shipbuilding contracts are two
elaborate clauses identified as the Configuration Control and Configuration
Management clauses. These clauses provide the authority for the shipbuilder to
submit an ECP proposal — normally within 45 days. Once the shipbuilder's ECP is
submitted, it is irrevocable for 60 days. Upon receipt of the proposal, the
contracting officer may (i) accept it and thereby create a bilateral agreement; (ii)
request that the shipbuilder enter into a bilateral modification containing a
maximum figure, with subsequent negotiations to finalize the price; (iii)
commence negotiation of a bilateral agreement; or {iv) reject the proposal
outright. These clauses provide that the estimated cost is conclusively presumed
to include delay and disruption. However, both contain the added
proviso: "...except as the parties may otherwise expressly agree in the aforesaid
bilateral modification."

During the interviews, all of the shipbuilders complaired that it took
too long for the Navy to make decisions on ECPs. They also objected to the
maximum price modifications that are called for by the clause. The portion of the
clause that presumes the negotiated price of change to include all delsy and
disruption costs is equally bothersome to the shipbuilders. According to the
shipbuilders, the problem is that it is frequently impossible to determine and
quantify delay and disruption within the time constraints required by the clause.
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(3) Problem ldentification Reports. The Problem Identification
Reports clause required that the shipbuilder report any contract performance
problem other than a change which would be likely to result in a significant delay
in delivery or a substantial claim. The clause contained a provision that precluded
equitable adjustments for such "problems" from containing costs incurred more
than 20 days prior to notice of the problem.

This clause, which was retitled Contract Problem Reports, is still
being used in most Navy shipbuilding contracts — although the language has been
modified significantly, and the clause no longer contains the penalty of loss of
costs for failure to report a problem.

(4) Bquitable Adjustments: Waiver and Release of Claims. The
Navy Procurement Circular 18 Equitable Adjustments: Waiver and Release of
Claims clause required that equitable adjustment submissions contain all of the
cost elements of a change order, including delay and disruption costs. The ship-
builders objected to the use of the clause on the basis that they were sometimes
required to price changes before they were aware of all of the cost ramifications.

(5) Claims Submission Affidavit. The requirement that an affi-
davit accompany the submissions of claims first appeared in Navy Procurement
Directives in 1975.l The required affidavit generaily provided for the shipbuilder
to swear that the facts presented in its claim were current, complete, and
accurate, and that the conclusions accurately reflected the damages it had
suffered. However, although the affidavit was referenced in Navy Procurement
Directives as an item that the Navy should require at the time of an initial claim
submission, it was not included in contracts that were awarded prior to 1976, and
the shipbuilders refused to include such an affidavit on claims that were submitted
in connection with pre-1976 contracts. Recent contracts have included the Navy
Procurement Directives affadavit as a provision in a Documentation of Request
for Equitable Adjustment clause. During the interviews, the shipbuilders com-
plained that they were unsure of the meaning of the affidavit and could not get
clarification from the Navy. They attached considerable importance to reviewing
the exact implications of such an affidavit.

lNavy Procurement Directive 1-401.55(c)}{4)e.
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e. Government-Furnished Bquipment (GFE). Shipbuilders have fre-
qQuently attributed significant problems - particularly delay and disruption - to the
government's failure to deliver GFE in accordance with the contract schedule. A
number of contract ciauses have been drafted in an effort to deal with the
problems of delay in GFE. The clauses are similar in most respects, with only a
few significant variations. All of the clauses set forth the legal rights of the
parties with regard to the GFE listed in the GFE contract schedule. The need to
minimize delay when GFE is late is emphasized, and both parties are urged to
do so. Another provision of the clause normally gives the government the option of
forgoing furnishing an item of GFE, with a provision for an equitable adjustment.
The major provision in the clause which has evoked comment from the shipbuilders
is the requirement that all delivery dates for furnishing GFE be extended an equal
amount of time with extension of the ship delivery date.

One clause which is occasionally used in Navy shipbuilding contraets,
the J-22 clause, iimits the government's liability for late delivery of GFE to any
slippage in the vessel delivery date in excess of 180 days. During the interviews,
several shipbuilders told the study team that the J-22 clause constituted a blatant
attempt to shift responsibility from the Navy to the shipbuilders for delays in
delivery of the ship caused by late GFE.

f.  Drawings and Other Data. The last category of clauses to which
the shipbuilding industry objects are those that address the rights, responsibilities,
and liabilities of the parties relative to the contract design package contained in a
lead ship construction contract and the working drawings that are made available
to a follow shipbuilder. The contract design package and working drawings are
discussed in detail in Chapter Two. The contract design package is prepared during
the development of the contract design and is included in the Request for Pro-
posals on which prospective shipbuilders will base their proposals. Among other
documents, the package includes ship specifications, contract drawings, and
contract guidance drawings. Because of their number and complexity, some defi-
ciencies and inconsistencies in these documents are inevitable.
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The Navy has generslly assumed the responsibility for contract
drawing and contract guidance drawing deficiencies and inconsistencies. The
Contract Guidance Drawings clause provides the shipbuilder with the right to an
equitable adjustment if a satisfactory ship design cannot be accomplished due to
defects or impossibilities of performance resulting from these gridance drawings.
The Configuration Control and Configuration Management clauses provide for an
equitable adjustment for inadequacies in contract drawings.

Working drawings differ from contract guidance drawings and contract
drawings in that they are far more detailed and are prepared after contract award
for use in the construction of the lead ship. The Navy makes the lead shipbuilder's
working drawings available to a follow shipbuilder for use in developing a detailed
design that will reflect the follow shipbuilder's specific constructicn methodologv.

Historically, a contract clause that is entitled Working Drawings and
Other Data has defined the rights and responsibilities of the parties relative to
working drawings. In nuclear ship construction contracts and other ship construc-
tion efforts where critical safety systems are installed, some of the working
drawings must be followed without deviation - unless deviation or waiver is
authorized by identified Navy officials. While the responsibility for these
nondeviation working drawings is not spelled out in this clause, a provision does
specify that all of the other working drawings are furnished on an "as is" basis.
The government disclaims warranty or liability responsibility for such other
drawings. In conventiona! ship contracts without nondeviation working drawings,
the drawings have customarily been made available on the same "as is" basis. The
Navy appears to assume that it is legally responsible for defects in nondeviation
working drawings, but it has argued that it has no responsibility for defects in
working drawings furnished on an "as is" basis.

More recently, a clause that is entitled Documentaticn Acquired by
the Contractor has been used in a number of conventional follow shipbuilding
contracts. A subparagraph of the clause entitled Vajidated Lead Yard Documenta-
tion warrants that, if the shipbuilder performs without departure from the docu-
mentation provided, the ship specifications requirements will be satisfied, Thus, if
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the shipbuilder complies with the validated drawings and does not satisfactorily
meet the ship’s specifications, the shipbuilder is entitled to an equitable
adjustment.

The Interim Report contains numerous complaints of inadequacies and
conflicts in contract design packages and of inaccurate working drawings provided
after follow ship contract award. Those complaints were reiterated by the
shipbuilders during the interviews. The shipbuilders also voiced a general feeling
that the problem is compounded by the Navy's use of contract clauses which
attempt to shift responsibility for deficiencies from the Navy to the shipbuilder.

E. Discussion and Analysis

Experience has shown that no two Navy ship acquisitions are exactly
the same. The process of selecting appropriate contract types and clauses for any
one ship acquisition is influenced by a large number of factors, each of which may
differ from one acquisition to another. Some of these factors include the number
of ships that the Navy is acquiring in a particular class; the ship itself (lead or
follow ship); the complexity of the ship in terms of mission and weapon systems;
the propulsion system to be used - nuclear or conventional power; the current
state of design for the ship; the availability of actual cost data {rom prior
construction contracts for the same ship type; the number of shipbuilders capable
of building the ship; the condition of the marketplace; and the relative bargaining
power of the shipbuilder and the Navy. These and other similar considerations
shape the ultimate acquisition package in terms of the various policies to be
employed, the choice of contract type, and the selection and content of zontract
clauses.

Since a major share of the SCN appropriation is expended for com-
batants within various ship classes, the discussion presented here has been
organized around lcad and follow combatant ships of the same class. Because
marketplace conditions have a significant impact on how lead and {ollow ships are
acquired, consideration is given first to the marketplace factors that influence the
actions of both the Navy and the shipbuilders. This discussion concludes with an
examination of contract clauses.
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1. Dynemics of the Marketplace

The projections of new Navy shipbuilding work over the next five years
are presented in Exhibits XLIV through XLIX (Chapter Two). These exhibits
indicate that there will not be enough work during this period to keep all of the
major shipyards fully employed. Very few new programs are scheduled, and a
number of the major shipyards have the capacity and capability to participate in
them. The inevitable result will be extremely strong competition for each new
buy. Unless the commercial market for shipbuilding improves significantly, these
few Navy programs may be seen by several shipyards as the only means of keeping
their operations afloat.  Under similar circumstances in the past, the result has
been cutthroat competition. There is little reason to believe that the shipbuilding
industry will react differently during the 1980s.

The study team's appraisal of the lessons learned from analysis of the
current claims situation is that, in the long run, the Navy suffers from un-
realistically low prices. Shipbuilders facing loss contracts are likely to become
sponsors of claims. Evidence of varying degrees of fault on the 'part of the Navy
gives impetus to such claims, which might never have surfaced if the shipbuilders
had been earning a profit on their contracts. A carefully defined policy must be
developed to deal with competitive offers where prices appear to underestimate
the anticipated costs of performance significantly.

2. Acquisition Strategies
This section addresses the business strategies and contract types thaf
should be used in Navy ship acquisitions —both lead ship and follow ship. The
material on follow ships is presented in three parts: (i) general comments,
including remarks on the timing of follow ship acquisitions; (ii) eonstruction of

follow ships in the lead shipyard; and (iii) construction of follow ships in other
shipyards.

a. Lead Ship Acquisition. As noted in Exhibit XX VII (Chapter One),
FPI contracts were used for lead ship acquisition prior to 1973. The Navy's current
FYDP (1979 to 1983) identifies as lead ships three ships that are to be acquired
within the next five years: the DDG-47, the LSD-41, and the MCM. If recent
Navy poliey is followed (as typified by the FFG acquisition), each of these lead
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ships will be procured competitively ~ with source selection based on a number of
management and technical factors. Estimated cost will not be the most significant
factor, and a cost-type contract will be utilized. At the present time, the Navy
intends to use a cost plus award fee contract for the DDG-47. The incentive
features of cost-type contracts for the LSD-41 and the MCM have not yet been
definitized.

Such acquisition practices are a significant improvement over past
procedures. Experience has conclusively demonstrated that the risks inherent in
lead ship design and construction are normally far too great and uncertain to be
covered in an FPI contract. Yet the Navy must be concerned with motivating the
shipbuilder to perform to the best of its ability. Cost-type contracts that utilize
incentive or award fees appear to be good means of accomplishing this goal. In
addition, lead ship acquisition policy woutld benefit from more diseiplined
consideration of optimum manning levels among the shipyards competing for the
lead ship. (This subject is addressed in Chapter Two.) More attention also should
be given to the impact of the entire program (including follow ships) on the
productivity of the shipyards involved.

It has been suggested that CPAF contracts will create difficulties for
NAVSEA by greatly increasing the administrative burdens of the SHAPM. While
this type of contract does add the major task of assessing shipbuilder performance
for the purpose of making the periodic fee awards, it has a counter-balancing
advantage in that it requires open and frequent communications between the
parties. The study team also believes that the CPAF contract offers the potential
for actually reducing the administrative worklcad during the early stages of
detailed design before construction begins. This could be accomplished by
permitting the shipbuilder to make alterations to the contract design package
during this period without processing contract changes. The shipbuilder's per-
formance in this regard could be considered one of the factors to be assessed in
making the fee awards. Such a procedure would also speed the resolution of
problems during the early stages of working drawing prepuration.

The timing of the selection of the lead shipbuilder will also be an
important consideration in future acquisitions. As discussed in Chapter Two, the
Navy has gained major advantages by including the lead shipbuilder as a full-scale
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participant in the contract design process. In order to do this, of course, the lead
shipbuilder must be selected prior to contract design. The Navy is planning to
make such early selections on both the LSD-41 and the MCM acquisitions, and the
study team believes that this represents sound policy. The major factors that are
involved it selection of the lead shipbuilder (experience with similar ships,
technical and design competence, understanding of the program objectives and
risks, management ability, and shipyard eapacity) are as readily assessable before
contract design as after that process. In cases where the Navy desires to maintain
competition through the contract design phase, more than one shipbuilder could be
selected to participate in contract design. Further, if a program contained
sufficient quantities to justify multiple sources for follow ship construction, it
would clearly be to the Navy's benefit to bring the follow shipbuilder into the
design effort. This policy of early selection of the lead shipbuilder is fully
consonant with the objectives of the study team in this area.

These scurce selection procedures greatly reduce the importance of
each shipbuilder's projection of the cost of contract performance in the evaluation
of proposals. However, the Navy can still evaluate the ability of a prospective
lead shipbuilder 10 meet cost objectives based on future workload projections and
current contract performance. The study team believes that this method of source
evaluation is more realistic than looking at projections of costs many years into
the future. It also believes that such an eveluation system will provide the proper
inducement to both the Navy and prospective shipbuilders to appraise all of the
multiple risks of lead ship design and construction honestly.

b. Follow Ships

(1) General. Over the past 10 years, when multiple sources
have been available, virtually all of the follow ships have been acquired using FPI
contracts that were awarded through price competition. Such competitions have
generally required that shipbuilders estimate contract prices on the basis of
contract design 'packages. A large commitment of technical and management
personnel would be needed to arrive at a sound cost and schedule estimate. In
almost all of these acquisitions, neither the time nor the financial resources have
been available to permit the competing shipbuilders to make such an analysis.
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Thus, cost estimates have reflected a significant amount of speculation rather
than evaluation of specific work —a situation that has precluded full assessment
of the multiple risks inherent in the program prior to fixed-price contracting. The
lack of a firm understanding of the effort, combined with the shipbuilding
industry's need for work, has frequently led to overly optimistic commitments by
shipbuilders. In such circumstances, it has been difficult for the Navy to select
follow shipbuilders on any basis other than price. Since the goal of the Navy should
be to contract at realistic prices, this method of acquisition is seriously flawed.
The Navy must pursue an acquisition strategy that avoids contracts at unreason-
ably low prices and it must recognize the pressures that are exerted upon
shipbuilders to propose unrealistic prices in the face of severe competition.

The careful assessment of the optimum manning levels and rate of
growth at the shipyards, as advocated in Chapter Two, may be of little signifi-
cance if sources continue to be selected primarily on the basis of price. Pre-award
surveys and other methods which are used to determine responsibility have not
always provided the contracting officer with the tools needed to ensure that the
follow ship contract is awarded at a realistic price to a shipbuilder who ean
deliver the ship within the optimum manning level and without exceeding its
maximum acceptable rate of growth.

The timing of contracts for follow ships also presents a dilemma, with
serious problems encountered at hoth extremes. A follow ship contract which is
awarded soon after initiation of the effort on the lead ship may be burdened by
unresolved technical problems and a disproporticnate number of drawing changes.
Such contracts are necessarily priced without the benefit of actual experience
and, as a result, the target price may be inaccurate.

Theoretically, delaying the initiation of efforts under follow ship
contracts until all of the technical problems on the lead ship have been resolved
and until actual costs are known could present an opportunity for negotiation of an
equitably priced and technically sound contract that offers optimum risk balance.
However, a delay of four to six years may be required to achieve this optimum
balance. Such a delay would be unacceptable on all counts —from the Navy's
viewpoint and, for different reasons, from the shipbuilders' viewpoint as well. It
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would also have a negative impact on the productivity of the shipbuilder since a
production gap of that length in the shipyard would jeopardize learning. Further,
the facilities dedicated to that ship would undoubtedly be used by the shipbuilder
for other purposes and might not be available when needed for the follow ship
construction. In addition, any special equipment that was developed solely for
construction of that ship type might be discarded or might deteriorate from lack
of use or maintenance. Thus, many costly one-of-a-kind items would have to be
built again.

The subcontract base might also be eroded in a program marked by
such a production gap. Subcontractors may change the design of their equipment
during this time because of the demands of other ecustomers and changes in com-
petitive factors and in technology. For all of these reasons, the study team con-
cludes that a delay of this magnitude prior to awarding follow ship contracts is not
an economic or otherwise practical option.

(2) Pollow Ships Constructed in a Lead Shipyard. The problems
discussed above can be dealt with most successfully if follow ship construction is
accomplished in the lead shipyard. Negotiation of a follow ship contract with only
the lead shipyard would remove the potential for unrealistically low bids from less
knowledgeable shipbuilders. It would also eliminate the prnblems of design
interpretation which may be present when a follow shipyard is introduced into a
class acquisition program. In addition, the technical and management effort which
the Navy must put forth to administer a contract with a new follow shipyard,
while still maintaining delivery schedules and minimizing claims potential, may
simply not be practicable. Validated drawings offer some heip in this regard, but
as each new shipbuilder is added to the program the Navy and that shipbuilder are
required to engage in continual problem-solving conferences and exchanges of
data in order to eliminate technical engineering and design deficiencies. It is not
possible to predict the costs of these services to the Navy and the shipbuilder with
any precision. However, both parties agree that they are large.

Use of the lead shipyard for a follow ship also eliminates the changes
to the overall contract data package and supporting working drawings that would
be needed to accommodate the produstion methods and facilities of a new ship-
yard. A final advantage is the shorter time period that may be achieved between
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the lead ship and the first follow ship. For all of these reasons, the study team
concludes that early follow ships on new Navy programs and, conceivably, sub-
sequent follow ships on programs with small numbers of ships per year should be
constructed in the lead shipyard.

This procedure might be viewed by some as a serious restriction on
competition which it might be argued would result in higher prices for naval
vessels. However, the study team has found little evidence that competitively set
prices have led to lower ultimate costs in recent years. Rather, it would appear
that the major factors that have influenced costs are shipyard workloading and the
adequacy of technical design, as discussed in Chapter Two. Hence, award of follow
ships to the lead shipyard should generally minimize the cost of follow ships ~ as
long as the lead shipyard is performing effectively on the design and construction
of the lead ship and has the capacity to econstruct the follow ships maintaining a
relatively level workload. Of course, if the lead shipyard encounters problems, the
Navy should evaluate the possibility of transferring the program to another
shipyard before awarding the lead shipyard the follow ship contraect.

Construction of the first follow ship in the lead shipyard should be
initiated under a cost-type transition contract. This technique has been used
successfully in the acquisition of various major weapons systems, including ships.
A cost-type transition contract requires that the shipbuilder perform the work and
acquire material necessary to protect the desired delivery schedule. Work is
initiated on a follow ship, while technical, cost, and schedule risk remain
unresolved under the lead ship contract, without shifting these risks to the
shipbuilder. As discussed earlier, such risks can be substantial. There is little to be
gained by foreing the parties to estimate the costs of such risks in a speculative
fashion in order to arrive at a fixed-price tvpe of contract. The studv team
believes it to be a much sounder policy to delay firm pricing until the parties can
adequately define and price the risks on the program.

The cost-type transition contract provides for the payment of costs
plus a fee (fixed, incentive, or award) ~ depending on the risks that are still un-
resolved. Such a contract also includes a clause under which the parties agree to




139

negotiate a superseding definitive FPI contract upon resolution of the technieal,
cost, and schedule risks to the extent that type of contract is appropriate. The
government's assumption of the cost risk should be reflected in a somewhat lower
profit, as called for in the weighted gvidelines evaluation of profit/fee for both
the cost contract and the superseding FPI contract. The time of transition to an
FPI contract will vary from program to program. However, in all instances, the
study team recognizes that both parties must perform diligently to accomplish the
transition expeditiously. The shipbuilder's major incentive to transition early is the
higher target profit that can be negotiated thereby; the government's major
incentive is the determination of a more definitive limit on the final cost of
contract performance. To the extent that either party inordinately delays transi-
tioning to an FPI contract, the work will be done on a cost-reimbursement basis
with a commensurately lower fee than would have been earned for FPI work.

All of the follow ships in the lead shipyard that are put under contract
after the actual costs for construction of the lead ship are available should be
constructed under FPI contracts. As shown in Exhibit L, above, recent NAVSEA
practice has been to contract for a significant number of follow ships in future
years by means of options. This practice gives the Navy a firm ceiling price on
which to base its budget planning. However, several shipbuilders commented
adversely on the effects of options. During the interviews, they stated that
options place dual risks on the shipbuilder: First, in a world of uniquely long-term
contracts, the shipbuilder's overall risk is exte=jed one more year. Second, the
shipbuilder must reserve space in the shipyard for work which may never be
ordered, thereby forgoing the opportunity to seek other work.

While the study team found that options have been exercised in most
of the cases in which they were offered, there is no doubt that additional risk is
allocated to the shipbuilder by their use. However, the use of options offers
significant advantages to the Navy. Options permit shipbuilders to propose prices
for larger numbers of ships with a greater incentive to seek methods of improving
productivity. Options also reduce the administrative burden of acquiring ships
each year. For these reasons, the study team believes that the use of options for
one year beyond the current year is a sound acquisition strategy. When such
options are used, the shipbuilder should be protected by a requirement that all
changes to current ships be made simultaneousiy to option ships.
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Another means of accomplishing these results would be to reinstitute
the use of multiyear contracting in shipbuilding. The multiyear approach is very
similar to the option approach in the rights it affords the Navy. However, it also
gives the shipbuilder with the contract assurance that it will build the ship if it
remains in the program. Since this is more equitable to the shipbuilder, the study
team believes that the Navy should consider seeking congressional authority to use
multiyear contracts.

(3) Foliow Ships Constructed in Other Shipyards. There are
several circumstances when the Navy might choose to employ one or more follow
shipyards to obtain additional ships. For example, this would be necessary if the
lead shipyard did not have the capacity to handle the entire program. It would also
be required when geographic dispersion of ship construction was considered
desirable. A third situation might oceur when the annual number of ships in a
program provided enough work so that two or more shipyards could construect ships
efficiently.

This third case would constitute the ideal program, where competitive
forces could be used in a healthy way to spur each shipyard on to achieve greater
productivity. Annually, the Navy could reward the shipyard that had achieved the
best productivity by awarding it the extra ship in that year's program. This form
of competition will become increasingly more realistic as the shipbuilders improve
their ability to provide the Navy with detailed return cost data as each ship is
being constructed.

If the Navy decides to obtain additional ships from one or more follow
shipyards for any one of these reasons, a close analysis of the acquisition should be
made to assure the sclection of the most appropriate type of contract. If the
contract design package is technically sound and stable, if the ship is not unduly
complex, and if the shipbuilder's projected workload is stable, a FPI contract
should be used. if these conditions do not obtain, the first follow ship should be
acquired under a cost-type transition contract, paralleling the practice employed
in acquiring the first follow ship from the lead shipyard. Once the risks associated
with construction of the first follow ship can be adequately defined and priced, all
subsequent follow ships awarded to that shipyard should employ FPI contracts. In
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the case of modified follow ships, where prior ships have been constructed put the
contract design package has been significantly updated, the cost-type transition
contract could be structured with greater precision. An initial design evaluation
task could be awarded on a cost basis and the ship construction tasks could be
contracted on an FPI basis. This approach would allow the follow shipbuilder to
evaluate the impact of the revised contract design package fully at the beginning
of the work, rewriting subcontract procurement specifications, and preparing
working drawings for parts of the ship where major modifications had occurred.
Upon completion of this work and before any construction work other than
advance procurement of long-lead-time items, the parties would negotiate an FPI
ship construction contract.

The follow shipbuilder should be selected through competitive proce-
dures, with evaluation of cost, technical, and management factors. The weighting
of these factors would be dependent on the nature of the program and the amount
of information available to the prospective shipbuilders at the time of the compe-
tition. In a case where a FPI contract was appropriate, cost would clearly be
assigned a greater weight than in an instance where a cost-reimbursement
contract was used. However, in all cases, the technical and management factors
should be given significant weight to ensure the selection of a shipbuilder with the
competence to perform the program effectively.

The study team believes that these approaches to foliow ship aequisi-
tion will reduce the cost, schedule, and technical risks associated with the ac-
quisition of the first follow ship. However, these approaches may not fully inhibit
the shipbuilder from offering a low "buy-in" price for that ship. Since buy-in prices
are likely to generate claims for price adjustment in the course of contract
performance, the Navy should adopt a number of techniques to ensure that follow
ship eontracts are not awarded at unrealistic prices.

One technique for dealing with this problem would be to indicate
clearly in the Request for Proposals for follow ships from new shipyards that one
of the evaluation factors is the validity of the cost estimate. When underestimates
of costs are encountered, lower scores should be given to the proposal. In addition,
the RFP should encourage the competing shipbuilders to analyze fully the
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performance risks for which they are contractually responsible to ensure that
their offers include sufficient cost to cover such risks.

Situations may arise when all other factors are roughly equivalent and
estimated cost is the sole remaining criterion for source selection. In such cases,
the Navy should vigorously follow its currently stated policy of challenging low
cost estimates by asking for full justification during negotiations. If a shipbuilder
cannot demonstrate that an estimate is a realistic appraisal of the anticipated
performance costs, the Navy should estimate the potential loss and should
consider whether the shipbuilder s financially responsible to perform at such o
loss. If the shipbuilder's financial position is weak, its offer might well be
rejected.

In either instance, if a shipbuilder is selected at a price below
cost -~ whether a multiple-factor or a price-only source selection —that fact
should be fully documented. Further, the shipbuilder should be required to
acknowledge in writing that it has been informed of the Navy's views concerning
the accuracy of its price. If the shipbuilder agrees that the price is at a buy-in
level, that should also be documented in writing. Such steps should discourage a
practice that has historically had direct and significant relevance to claims.

If these techniques do not adequately inhibit competing shipbuilders
from submitting unreasonably low prices, the Navy should consider adopting a
forthright policy stating that proposals containing buy-in prices will be rejected.
While there are no legal principles at the present time that permit such a poliey,
the Navy's claims experience over the past decade has clearly demonstrated that
such a policy would be of long-term benefit. The study team concludes that such a
policy would be totally justified.

e. Pricing. A review of the President's Navy shipbuilding program,
which was recently presented to the Congress together with the suggestions for
the future acquisition strategies just Aiscussed, indicates that to a significant
extent future contract prices for ships will not be determined by price
competition. This fact will place a premium on the pricing techniques that will be
used by the Navy in the coming vears. Several aspects of this process merit
discussion.
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(1) Negotiztion Techniques. In negotiating the target costs on
noncompet.tive shipbuiiding contracts, there has been a tendency on the part of
Navy negotiators to strive for the lowest cost that is acceptable to the ship-
builder. In some instances, this practice has resuited in long and intense
negotiations where the Navy has taken a rigid stance on its target-cost position.
Occasionally, the result has been a target cost which does not refleet a sound
estimate of actual costs. Budgetary constraints have played a role in these
developments.

The study team believes there is & need to establish a poliey whereby
Navy negotiators must work toward achieving target costs in FPI contracts which
are as accurate a reflection of the actual anticipated costs of performance &s
possible in the specific circumstances of each acquisition. Such a policy would
require that the Navy evaluate the full risk involved in each acquisition and
attempt to price such risk. For example, the engineering effort required by a
follow shipbuilder would have to be estimated in terms of the level of detailed
design that is necessary to provide full working drawings to the shipyard work
force. Construction labor-hour estimates would have to be based on past
experience at the lead shipyard as well as on information from past programs at
the shipyard contracting for the follow ship acquisition. The keys to improvement
in this area are the Navy's ability to make a cost estimate which reflects actual
predicted costs and its willingness to use that cost estimate —even when it
exceeds the funds budgeted for the ship.

(2) Turgeting of Escalation. In establishing target costs, the
problem of handling anticipated escalation has been particularly troublesome. In
the past, the Navy has followed the practice of targeting at the labor rate and
material cost levels that are current at the time the contract is signed, with all
escalation to be paid separately during contract performance. While this should
not affect the amount of compensation that is ultimately recovered by the
shipbuilder, it does result in a contract target cost which significantly understates
the anticipated costs of performance. It also obscures the negotiation of target
profit, as discussed below.

The study team believes there are benefits to be derived from
ineluding the projected escalation in the contract target cost at the rate
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anticipated at the time of the negotiation. The result would be a more accurate
and realistic statement of the target cost and a better base for profit negotiation.
Contract escalation procedures would be altered by this change in that they would
be based on deviations from the projections agreed to in the targeting, rather than
on deviations from base costs as in the present system. Hence, if the parties
agreed to target at a 6 percent labor rate increase per yesr, escalation would
result in an upward price adjustment to the extent the shipbuilder's escalated
labor rates exceeded 6 percent and in a downward price adjustment to the extent
they were less than 6 percent.

(3) Profit. In the interviews, the shipbuilders complained about
inadequate profits. One cause of such inadequacy is found in the process that is
used to negotiate target profits. The two major issues in this area are profit on
escalation and application of the weighted guidelines formula to profit negotia-
tion. The shipbuilders also identified a third problem in the profit area — the
impact of the Vinson-Trammell Act on the profits that are ultimately earned by
shipbuilders.

(2) Profit on Becalation. Although the Navy states that it
takes into account escalation in establishing target profit, most shipbuilders are
convinced that the Navy does not apply full "weighted guidelines" profit amounts
to anticipated escalation costs. The parties negotiate target costs based on
current costs, but do not negotiate anticipated escalation costs. Hence, ihere is no
discussion of the total anticipated costs of performance for the purpose of
establishing the target profit. By including escalation in target costs the parties
will be able to negotiate directly the amount of profit that should be included in
the target profit in order to cover anticipated escalation cost.

The practice of including anticipated escalation cost in target cost will
not assure shipbuilders of full profit on escalation, since actual escalation may
vary significantly from anticipated escalation. However, this practice will permit
shipbuilders to negotiate anticipated escalation and to make a weighted guidelines
profit calculation on the basis of this figure. In this way, profit negotiations will
be brought openly into the bargaining process, thus assuring shipbuilders an
opportunity to negotiate reasonable profit on projected escalation.
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() Weighted Guidelines. In 1976, the DOD changed the
ASPR to adjust the weighted guidelines profit negotiation procedure to include an
element covering contractor investment in capital equipment in defense contract
profits. The stated purpose of this regulatory change was to enhance the
productivity of defense contractors by inducing them to invest in labor-saving
equipment. During the interviews, the shipbuilders were unanimcus in their view
that this change was of little interest and would not motivate them to alter their
policies concerning the acquisition of capital equipment. Most of the shipbuilders
explained that they had reached this conclusion because of the poor outlook for
future businecs in the industry, The study team concluded that, since the
shipbuilding industry tends to be labor intensive, it is likely that the new weighted
guidelines policy will not significantly increase shipbuilder profits over the next
few years.

The study team believes that other techniques will have to be used if
the Navy is interested in motivating shipbuilders to make investments in labor-
saving equipment and to improve productivity. Some of the techniques that could
be explored include (i) guaranteeing recoupment of the cost of equipment through
special termination provisions, (ii) directly providing equipment to shipbuiiders as
government-owned facilities, or (iii) seeking special legal authority from the
Congress to permit accelerated depreciation of such equipment on a selective
basis. Since increased productivity would be the long-term benefit to the Navy, a
thorough study of this problem is warranted.

(¢) 'The Vinson-Trammell Act. Since the expiration of the
Renegotiation Act in 1976, the shipbuilding industry has been functioning under
the 10 percent profit limitation of the Vinson-Trammell Act. The anomalous
impact of the Vinson-Trammell Act is depicted in Exhibit LIII, above, which
demonstrates that the shipbuilder has no incentive to reduce costs after a modest
underrun of target cost. Since the Navy will undoubtedly continue to used fixed-
price-type contracts, there appears to be a need to amend the Vinson-Trammell
Act to reflect modern contracting practices. A simple means of doing so would be
to provide that the act not apply to earned profits on incentive contraets. Another
aiternative would be the repeal of the act. Either course of action would be
satisfactory, since there is little need for such legislation in the current business
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environment where the Navy obtains its prices by means of competition or through
vigorous negotiation.

3. Clauses

In recent years, contract clauses in FPI contracts have posed difficult
problems for the Navy and its shipbuilders. On the one hand, the Navy has
attempted to include clauses that force the shipbuilders to disclose their claims
early and to agree to price limitations on such claims. On the other hand,
shipbuilders have argued for clauses which reduce the risks inherent in this type of
contracting. The result has been constant tension between the parties involved,
which has been reflected in long and involved negotiations of contract language or
repeated questioning of the Navy's intent in its Requests for Proposals. While this
interchange has slowed the acquisition process in many recent procurements, the
parties to each contract have ultimately been able to reach accommodations and
to proceed with the job of constructing ships.

In the course of their efforts, both the Navy and its shipbuilders appear
to have learned that there is a middle ground in contract language which is
suitable for this type of long-term, high-risk acquisition. However, the Navy has
not defined this middle ground in terms of contract clauses. Each Request for
Proposal contains different clauses, and a comparison of these clauses does not
give the appearance of a coherent Navy policy toward the role of contract clauses
in recognizing and accounting for the risks of Navy shipbuilding.

At this time, it would be appropriate for the Navy to adopt a uniform
set of contract clauses that reflect the current norm in Navy shipbuilding. Such
clauses should not be seen as an immutable package which would be imposed on
each shipbuilder, but rather as a new baseline for ship acquisitions. This baseline
should reflect a modern understanding of the risks inherent in the process of
acquiring Navy ships and of the tendency for claims to flow from this process. Ac-
cordingly, the study team believes the clauses should reflect two assumptions:

(i) It is vital for the Navy to have up-to-date information on the
progress of the shipbuilder and on the problems that are being
encountered in performing the contract and for the Navy to
provide the shipbuilder with fair compensation for extra work
caused by government orders or actions.
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(ii)  The clauses should reflect a balance of risk which places most, if
not all, of the risks outside of the control of the shipbuilder on
the Navy, thereby permitting the shipbuilder to focus attention
on managing those aspects of the work over which it has control.

This new baseline of contract language should be applied to all ship-
builders - regardless of their competitive position or bargaining power. One of the
benefits of this course of action would be a reduction in the acrimony and disputes
that have pervaded discussions of contract language in recent years. A discussion
and analyses of the clauses to be included in this new baseline as well as their
background and derivation are included in the remainder of this chapter under six
major categories: (i) clauses dealing with risks that are beyond the control of both
parties; (ii) clauses relating to delivery and acceptance of a ship as contracted;
(iii) clauses relating to making progress payments; (iv) anti-claims clauses; (v}
clauses relating to the provision of government-furnished property; and (vi)
clauses defining the responsibility for contract drawings — sometimes referred to
as diselaimer or impact clauses.

a. Risks Beyond the Control of Both Parties. The lack of gov-
ernment clauses dealing with most events that are outside the control of either
the Navy or the shipbuilder places the cost risk for such events on the shipbuilder.
The shipbuilder must therefore include price and schedule contingencies in the
contract or run the risk of disastrous losses. Experience has proven that the latter
alternative has been the most likely to occur. Huge speculative contingencies are
unacceptable to the Navy and, if included, would move shigbuilder prices out of
the competitive range or, in noncompetitive awards, out of the budget envelope.
Consider the situation if all shipbuilders, in estimating the prices of their 1978
contracts, included a 10 percent contingency to cover a prospective oil embargo in
the winter of 1980 and 1981, No funds are included in the budget for siuch costs,
and there is no way to predict the occurrence of such an event. Yet ali of the
contracts entered into this year will be perforined in that period and, if such an
embargo were imposed, the shipbuilder would be liable for such costs under
current standard contract clauses. It is apparent that there is a serious need to
consider the inclusion of clauses covering such outside events in contracts that
involve performance over long periods cf time.
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In dealing with this problem, the outside events can be broken down
into two categories — the known and the unknown. Specific clauses can be designed
to cover those events which have occurred in the past and which are expected to
recur. Both parties can be protected by such clauses by giving the shipbuilder the
right to a price adjustment if costs increase and giving the Navy the same right to
a price adjustment if costs decrease. The Navy would also derive a major benefit
from such a clause by assuring that all of the contingencies for such events are
not included in the original target cost. Events in this category inciude labor
escalation and material price inflation, changes in labor fringe benefits, and
energy cost fluctuations.

Contractual coverage of unknown and unforeseen events poses a much
more difficult problem. A generai clause would be required to cover such events,
and the langusage of a clause of this nature might be subiect to strong opposition
as being unduly prejudicia) to the government. These issues are discussed below.

(1) EKnown Events: Economic Price Adjustments. For many
years, the major known events in shipbuilding contracts — increases in labor rates
and materisl prices —~ have been covered by special contract clauses dealing with
economic price adjustments (EPA). These provisions call for contract price
adjustments for increases in labor rates and material prices based on variations of
the Bureau of Labor Statistics {BLS) indexes of the shipbuilding industry.
Shipbuilders considered the EPA clauses that were contained in the Navy
shipbuilding contracts awarded prior to 1975 as iess than adequate during
relatively stable economic periods. The clauses were thought to be wholly
inadequate with the advent of the 1973 and 1974 double-digit inflation. The pre-
1975 EPA clauses provided for price increases based on a predetermined
expenditure profile of materials, labor, and overhead which was agreed to during
negotiation of the contract. The effect was that no escalation was paid on costs
after the contract delivery date or on costs over the target costs. In addition,
these clauses required that changes be priced at projected labor and material
rates, excluding them from escalation coverage. The BLS labor end material
indexes used were the same as those currertly in use. There was no provision for
payment of profit on escalation,
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In 1975, the Navy made substantial revisions to the EPA clauses used
in shipbuilding contracts. The new clauses provide for the payment of escalation
on monthly allowable incurred labor, material, and indirect costs ~ as long as the
de-escalated costs do not exceed the ceiling. Provision is also made for “he
payment of escalation c¢:: costs incurred after contract delivery date and on
change order costs. If work continues past the contract delivery date, EPA
payments are ordinarily based on the BLS index as of either the contract delivery
date or another identified date — the index is "capped.” For instance, in two recent
shipbuilding contracts — for 688 Class submarines and an AO - the index was
capped 240 days after contract delivery. However, the 1975 Trident contraet and
all follow FFG contracts contain no cap on escalation.

During the interviews, ai: of the shipbuilders commented favorably on
the 1975 EPA clause changes, agreeing that they were a substantial improvement
over the ~=lauses that had previously been used. However, most of those
interviewed suggested that further refinement was needed. Several shipbuilders
describea the BLS material indexes that are used by the Navy as not being
representative of the shipbuilding industry, and most of them were even more
critical of the BLS index used for labor escalation. Finally, a small number of
those interviewed expressed dissatisfaction with the Navy's policy on economic
adjustment for overhead and the Navy's apparent nonpaymeit of profit on
escalation. The study team's views on the various aspects of escalation policy are
set forth in the following discussion.

(a) Compensation Adjustment for Materials. During the
interviews, several of the shipbuilders stated that the BLS shipbuilding index for
materials used by the Navy did not provide a material mix which reflected the
actual material purchased by the shipbuiider. The problem is that the BLS
shipbuilding material index is not tailored t-» naval ships. The ultimate objective of
providing an adjustment for inflation in the cost of materials essential to contract
performance — much the same as any other adjustment for inflation ~is to
compensate shipbuilders for the precise amount of the increase in material costs
that is attributable to causes over which they have no control. Such a result is
equitable and in t.ie best interests of both parties, since it permits pricing without
contingencies for unforeseeabie inflationary prices. However, the obvious way of
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attaining that result ~payment of the actual inflationary costs incurred - has
certain drawbacks. Managerial/administrative expertise in procuring materials
which meet specifications at a reasonable cost is one part of shipbuilder
performance for which the Navy contracts in entering into a ship construction
contract. Since this element of material procurement is the responsibility of the
shipbuilder, care must be exercised to avoid a situation where an economic
adjustment for materials based on actusl costs incurred might diminisi, the
shipbuilder's incentive to strive for the best price.

By adopting the suggestions of the study team with regard to
contracting strategies for future ship acquisitions, the inequities inherent in the
BLS material index are reduced. The use of cost-reimbursement contracts for lead
ships and cost-type transition contracts for early follow ships would provide
shipbuilders with full coverage for all or most of the material price increases in
such acquisitions. Thus, material escalation is only a problem when FPI contracts
are used on follow ship acquisitions. Here the study team concludes that the Navy
should continue to provide for material escalation based on the BLS index.
However, two steps are called for to improve the situation. First, in an acquisition
where the shipbuilder can show a substantial disparity between the existing index
and the proposed shipbuilding program, the Navy should tailor a special composite
index which more accurately reflects that program. Such an index could be made
up of other BLS indexes which have been weighted to reflect the actual material
content of the ship. Second, the Navy and the BLS should begin work on a new
series of indexes for various types of ships that will reflect the material content
of such ships more accurately than the current single index. It seems probable chat
separate indexes for submarines, surface combatant ships, and auxiliaries would
provide the necessary precision to assure the Navy and its shipbuilders of fair
results.

(b) Compensation Adjustment for Direct Labor. The BLS
shipbuilding labor index which is used as a basis for paying escalation on direct
labor rates was also criticized by the shipbuilders. Although the index represents a
cross-section of wage rates for most of the major private shipbuilders, virtually
all of the shipbuilders interviewed felt that it did not refleect their individual
circvmstances. Seversl said that, because of the large dispari. - in the size of
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shipyard work forces, the index is controlled by a few large shipyards. However,
the complaints of index disparity came from the large yards as well as from those
with relatively small work forces. One shipbuilder pointed out that the timing of
labor contract negotiations is crucial to the impact of the index. Another
indicated that, when a shipyard experiences a reduction in its work force, overall
wage rates rise faster than the index because of the tendency to retain the more
experienced people. The reverse is true when work forces are increased.

The diversity in the size of the shipyard labor forces and the changes
in employment levels are substantial and well documented. As revealed in Exhibit
XIII (Chapter Orie), total employment at each of the 11 major shipyards
performing Navy work has fluctuated sharply during the last 19 years, with
remarkably few periods of level employment at any one shipyard. Combined
national shipbuilding employment during the same period is far smoother,
revealing a slow upward trend in employment from 1961 to 1977. Since the current
labor index is a national one based on wages throughout the industry, the index is
more of a gamble for the individual shipbuilder than a reliable method of paying
for escalation on labor rates. During the interviews, the shipbuilders indicated
that the only means of adapting to the index was to place a significant
contingeney in the target price so as to reflect anticipated underrecovery of labor
escalation.

As previously noted, the purpose of an economic adjustment clause is
to divorce escalation from shipbuilder risk. The obvious method of accomplishing
that objective is to pay for actual escalation. When applied to labor, this
technique does not necessarily have the same pitfalls that make it an undesirable
alternative for protecting against inflation on materials. A shipbuilder has a
compelling interest in holding labor costs down - tv maximize profits in ongoing
commercial con‘racts and to remain competitive on downstream commercial and
naval acquisitions. Since a number of shipbuilding companies are already
somewhat noncompetitive and since a limited amount of new construction business
is on the horizon, it appears doubtful that the shipbuilders would unduly increase
their employees' wage rates because of the Navy's EPA clauses. Accordingly, the
study team believes that labor escalation should be based on actual labor rates
rather than on a national index. This basis for economic adjustment is sanctioned
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by the ASPR in supply and service contracts, and a clause is offered within the
body of the regulation. 1

() Compensation Adjustment for Indirect Costs. Based
on the foregoing discussion and the fact that labor costs make up a large share of
total indirect expenses, the study team believes that it is logical to continue to
apply escalation to indirect costs. Deciding what portion of indirect expenses are
subject to inflation iz a more difficult problem. In the past, Navy contracts have
provided for payment of escalation on 70 to 100 percent of indireet costs. While
consistency in indirect cost escalation protection to shipyards should be attained,
this does not necessarily require that the percentage of coverage on all contracts
be the same. The amount of indirect costs that are subject to escalation will vary
with the shipyard and ship type(s) under construction. Thus, it would not be
effective to establish a standard percentage of overhead cost on which the
overhead escalation would be ecomputed for all shipbuilding contracts. The portion
of overhead which is subject to escalation should be decided on an ad hoc
basis — after the shipbuilder's overhead accounts are reviewed and the parties have
agreed to a negotiated overhead pool. Fixed costs, such as depreciation, should be
excluded from the pool.

Further refinement of the escalation on indirect costs can be achieved
by segregating those indirect costs that can be directly escalated at actual
escalation rates. At least three elements of indirect cost deserve attention here:
(i) indirect labor costs, (ii) employee benefit costs, and (iii) energy costs. Each of
these is discussed below.

(1)  Escalation of indirect labor. Indirect labor, the
largest single element of indirect costs, has been covered by the Navy's EPA
clauses for many years. The basis for this escalation has been the BLS shipbuilding
labor index. If the Navy changes its e'scalation of direct labor rates to actual cost
escalation, it would appear logical to escalate indirect labor rates based on actual
costs as well. There are two possible ways that this could be done. Indirect labor

1 ASPR, 3-404.3.
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rate escalation could be called for at the rate used for direct labor escalation or it
could be based on the actual rates incurred for indirect labor. The former
alternative has the advantage of simplicity, but it offers the shipbuilder an
incentive to increase profits by denying its indirect work force salary increases at
the rate given to the direct work force. The latter alternative has the adventage
of accuracy, but in this case the shipbuilder may be motivated to grant the
indirect work force unusually high salary increases. The Navy should adopt the
alternative most appropriate to each shipbuilder considering its commercial sales,
union agreements with both direct and indirect employees, and past record of
wage increases.

(2) Escalation of employee benefits. Ir recent
years, employee benefits have claimed an ever-increasing segment of the
shipbuilder's labor dollar. Moreover, it has become commonplace for these
benefits and their costs to the shipbuilder to rise significantly as a result of state
or Federal legislation. In 1975, in negotiation with the Navy for SSN-688s,
Newport News underscored the unpredictability of these costs and was successful
in obtaining the Navy's agreement to reimburse increases separately. In the latest
contract with Newport News, a clause provides for separate reimbursement for
increases and decreases in the cost of FICA, workmen's compensation, unemploy-
ment compensation, and disability. The amount of the adjustment is determined by
a formula that is keyed to actual changes in cost and limited only by ceiling costs.
When the de-escalated base costs reach the ceiling, no further adjustment is paid.

The fluidity of employee benefits will no doubt continue in the future.
For example, there is current discussion ot legislation to decrease the FICA tax in
the future. Thus, the study team iecommends that such costs be treated
independently in all future contracts. However, consistent with the policy
advocated for determining escalation on labor, the study team concludes that
payments shouid be based on the actual cost increases in employee benefits.

(3) Escslation of energy costs. Until recently,
energy cost fluctuations were consistentiy treated as an element of overhecd in
the general economic price adjustment clauses in ship construction contracts.
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However, soaring but unpredictable increases in energy costs caused Newport
News to reexamine these costs and, during the negotiations noted above, the
company was successful in getting the Navy to agree to pay its share of the
increased energy costs.

Two recent Newport News contracts contain separate provisions for
energy escalation, and the Navy has offered such a clause on the latest acquisition
of SSN-888s. The provisions that are in use identify the various energy cost
elements and provide for economic price adjustment for increases in the costs of
coal, coke, electricity, and fuel oil. The BLS wholesale price index serves as the
basis for measuring increases in coal and coke costs. Increases for eleetricity and
fuel oil are based on the actual cost increases for these products. Experience with
these energy provisions has been limited because of their comparative rewness.
However, during the interviews, several shipbuilders expressed general satisfac-
tion with the Newport News approach. Since it appears that eiergy costs will form
an ever-increasing element of ship construction expense, the study team concludes
that separate provisions for energy escalation should be included in all future ship
construction contracts. Where commodity indexes exist, increases in indirect cost
payments should be based on them; otherwise, these increases shouid be based on
the actual increases in energy costs,

(4) Limitation on escalation payments. In response
to shipbuilder complaints, the Navy has selected varying iimitations on escalation
payments in recent years. The most frequently used recent provision calls for no
further increase in the escalation of costs after 240 days beyond scheduled
delivery. The justification for such a provision is that it provides motivation to the
shipbuilder to deliver the ship within a reasonable time after contract delivery.
While the study team agrees with the Navy that such motivation may be needed in
these contracts, it does not believe that the EPA clause is the correct place to
include such incentives. When the contract is agreed upon, reithe: party knows
what rate of increase will be incurred in labor rates and material prices after the
delivery date of the ship. Hence, neither party knows the dollar impact of this
type of delivery incentive. However, experience has shown that if it is at a high
levei, such as in 1973 and 1974, the contractor will be seriously hurt by the loss of
escalation payments. Thus, the study team concludes that such delivery incentives
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should be removed from the EPA clause. Whenever the Navy believes that delivery
incentives are necessary to motivate shipbuilder performance, they should be
included in a special delivery incentive clause. Such a clause would contain fixed
amounts of profit bonus or penalty which tﬁe shipbuilder would earn or incur for
early or late delivery, respectively, in accordance with normal incentive
contracting principles.

(2) Unknown Bvents. For major shipbuilding contracts when the
duration of the contract and the dollar amount (in comparison with corporate
assets) result in unusually large shipbuilder vulnerability, the risk of unknown or
unforeseen events that are outside the control of either party should be
conscientiously addressed during contract negotiations. When such risks are
perceived to be significant, there are serious disadvantages in following the
normal practice of making the shipbuilder solely responsible for the costs. If the
shipbuilder is placed in a loss position, management attention will be diverted
from the primary task of controlling shipyard productivity to the secondary job of
processing claims. Severai alternatives are available for coping with such risks,
depending on the situation. The most ready alternative is the use of a cost-type
contract. While several of the shipbuilders urged this approach, the study team
concludes that it should be used only in limited cases. The reason for this
conclusion is the fact that a cost-type contract relieves the shipbuilder not only of
the risk of unforeseen events outside its control, but ais~ of all controllable cost
increases (such as productivity of the work force, efficient purchasing of
materials, and overhead expenditures level).

A second alternative is to use a wide target-cost-to-ceiling-price
spread in an FPI contract. A third option is selectively to reinove some or ail of
these risks from the shipbuilder through an appropriate clause in the contract. For
example, during the interviews & number of shipbuilders complained that their
costs were increased by legislative programs which were enacted or impletnented
ufter contract award and with which they were required to comply. Two examples
that were repesatedly cited were environmental and occupational safety and health
legislation. To remove that risk from the shipbuilder in appropriate ecircumstances,
a clause should be included in the contract giving the shipbuilder the right to an
equitable adjustment for changes in Federal law which increase costs. A sample of
such a clause is included in Exhibit LIV, )
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EXHIBIT LIV
PRICE ADJUSTMENTS FOR CHANGES IN FEDERAL LAW

(a) If at any time after there is any change
in applicable Federal laws that directly results in an increase or de-
crease in the contractor's cost under this contract, an adjustment
therefor (excluding profit) shall be made in the contract price.

(b) For the purpose of this clause:

(i) Federal laws shall include the U.S. Constitution,
Federal statutes, and regulations promulgated by Federal authorities.

(ii) A change in law shall be deemed to mean the
amendment or repeal of an existing law or the enactment of a new
law, but shall not include judicial interpretation of existing laws.

(ii) Existing laws shall be deemed to mean those laws
that are in effect on .

(¢) The adjustment made pursuant to (a), above, shall be
limited to changes affecting the contractor's operations that cause an
increase or decrease in the cost of performance of this contract, but
shall not include changes that affect subcontractors — notwithstanding
that the latter changes indirectly affect the contractor's costs.

(d) No adjustment shall be made for any individual change in
law that increases or decreases the contractor's costs unless it results
in an increase or decresse in cost in excess of $100,000,

(e) The contractor shall promptly notify the contracting of-
ficer of all matters pertaining to changes in Federal laws that reason-
ably may be expected to resuit in an adjustment under this clause.

(f) Requests for price adjustments hereunder shall be in ac-
cordance with Article (Documentation of Requests
for Equitable Adjustment).
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On the same theme, in the interviews other shipbuilders described the
various types of outside 2vents that had impacted on their costs during per-
formance. The most frequently mentioned events were foreign fuel embargoes,
strikes, and unususl weather. Such risks as well as those that are contingent on
sovereign acts could be removed from the shipbuilder if a broader clause were
used to provide for equitable adjustments in the event that the shipbuilder
encounters an excusable delay. A sample of such a clause is included in Exhibit
LV.

The study team recognizes that such clauses are unprecedented in
traditional government contracts and that they may therefore be considered
unduly liberal in protecting the shipbuilder from risks. However, it must be
remembered that they are suggested for use when the alternative would be a cost-
reimbursement contract or an FPI contract with a high ceiling price. Suech
contracts indiscriminately relieve the shipbuilder of risks of all types - including
those over which the shipbuilder should be expected to exercise control. The
proposed clauses are intended to reduce the shipbuilder's risk in a much more
discriminating manner. Thus, they further one of the major goals which the study
team has identified as necessary to reduce claims in the future -that of
refocusing the shipbuilder's attention on productivity and efficiency in the
shipbuilding process.

b. Delivery and Acoeptance of the Ship as Contracted. Two clauses
in Navy shipbuilding contracts address the problem of identifying discrepancies
between the ship as built and the ship as contracted — the Delivery of Completed
Vessel clause and the Nucleus Crew clause. Both clauses have been in use in
shipbuilding contracts since 1969.

The Delivery of Completed Vessel clause addresses the extensive
testing and trials which ensure that a ship is ready for delivery as well as the
shipbuilder's responsibility for various deficiencies noted during these trials. This
clause requires that:

(a) vessel shall not be presented for acceptance trials until ... (the)
contractor has satisfactorily carried out those parte... for

which ... (it) (s responsible .. .and contractor has corrected (cer-
tain) . . . contractor responsible deficiencies. .. (b) contractor shall
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 EXHIBITLV
PRICE ADJUSTMENTS POR UNFORESEEABLE CAUSES
BEYOND THE CONTROL OF THE CONTRACTOR

(a) A price adjustment (excluding profit) shall be made for any
increase or decrease in the contractor's cost under this contract
arising from causes beyond the control and without any fault or
negligence of the contractor, including but not restricted to acts of
God, acts of the public enemy, acts of the Federal Government in
either its sovereign or contractual capacity, acts of another contractor
in the performance of a contract with the Government, fires, floods,
epidemics, quarantine restrictions, strikes, freight embargoes, unu-
sually severe weather, or delays of subconiractors or suppliers arising
from unforeseeable causes beyond the control and without the fault or
negligence of both the contractor and such subcontractors or suppliers.

() Any adjustment made pursuant to (a), above, shall be
limited to causes beyond the control and without any fault or
negligence of the contractor affecting the contractor's operations and
causing an increase or decrease in the cost of performance of this
contract.

(c) No adjustment shall be made for any individual unforesee-
able event which increases or decreases the contrastor's costs unless it
results in an increase or decrease in cost in excess of $100,000.

(d) The contractor shall promptly notify the contracting
officer of all matters that reasonably may be expected to result in a
price adjustment under this clause.

(e) The extent of any price adjustment entitiement under this
clause is dependent upon the contractor having acted with reasonable
promptness and having used best efforts to mitigate any adverse
impact on cost and delay and disruption of performance. If the
performance failure could have been avoided by the contractor through
reasonable effort and without undue risk, the contractor shall not be
entitled to a price adjustment.

(0)  Requests for price adjustment under this clause shall be in
accordance with Article (Documentation of Request
for Equitable Adjustment).
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make (an) interval available . . . between . . , trials and delivery .. . to
correct contractor responsible deficiencies. .. necessary to avoid an
adverse effect on the operational capabllity of the vessel ... .

Other salient paragraphs of the clause require that the shipbuilder
make the ship available to the Navy for inspection, tests, and trials to the extent
necessary, providing only (as also set forth in the Inspection clause) that they will
be performed 30 as not to delay the shipbuilder's work unduly. Finally, this clause
limits the shipbuilder's responsibility prior to acceptance trials to "contractor
responsible deficiencies” and between trials and delivery to "contractor respon-
sible deficiencies ... necessary to avoid an adverse effect on the operational
capability of the vessel."

The Delivery of Completed Vessel clause is silent on the role of the
Naval Board of Inspection and Survey (INSURYV) in the ship delivery process, but
acceptance trials are defined in a ship specification article. INSURV guidance is
also contained in the Navy's Ship Acquisition Contract Administration Manual
(SACAM).! The SACAM manual provides for acceptance trials to be witnessed by
the INSURY, noting that the purpose of these trials is ". . . to determine whether
the vessel is completed in accordance with the contract specifications and is
operationally w.-ady."2 The SACAM manual also allocates the task of the final
identification of sll deficiencies to the INSURV, but adds the caveat that its
classification of an item as a shipbuilder responsibility is not contractually
bindingP However, in a later paragraph, the SACAM manual notes that acceptance
of the ship and delivery are conditioned on the accomplishment of all of the
deficiencies noted by INSURV - without regard to whether they are the
contractor's ruponsibility.‘

Isacam, chapter 20.
2p,id., 20-2.2.3(a).
3pid., 20-2.2.2).
pid., 20-2.2.3tu).
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The Nucleus Crew clause addresses the status of those elements of the
ship's crew that are scheduled to serve at the shipyard prior to completion of the
ship. The number and date of arrival of a nucleus crew varies with the size and
complexity of a ship and whether it is nuclear or conventionally powered. Nuclear
ship contracts have also charged the nucleus crew with assisting the SUPSHIP in
the inspections of the propulsion plant with the proviso that the ". .. contractor
reserves the right to have the Supervisor review any discrepancies submitted by
the nucleus crew to shipyard personnel.” Neither ship contracts nor the SACAM
prescribe a role for the nucleus crew in terms of identifying deficiencies in a ship
under construction which must subsequently be corrected prior to delivery.

The study team believes the Delivery of Completed Vessel clause, as
written, adequately defines the rights and responsibilities of the parties, limits the
shipbuilder's responsibility to its contractual obligations, and is reasonably well
understo. by the shipbuilders. Similarly, the Nucleus Crew clause is clear,
unequivocal and, taken alone, gives shipbuilders no particular discomfort.
Accordingly, the study team does not believe that it is necessary to restructure
either the Delivery of Completed Vessel clause or the Nucleus Crew clause.
However, the shipbuilders do encounter a genuine problem when the INSURV and
the nucleus crews -both nonparties to the contract —~become involved in
determining whether the shipbuilder is fulfilling its responsibilities under the
contract. This problem is discussed more fully in Chapter Four.

e.  Progress Payments. As noted earlier in this chapter, in 1975 the
Navy shipbuilding Progress Payments clause was changed in several ways. Current
Navy policy employs physical progress as the basis for computing shipbuilding
progress payments, limiting payments to 100 percent of the allowable cost until 50
percent completion and to 105 percent of allowable cost thereafter. The policy
also requires that 10 percent of contract price be withheld up to the 50 percent
completion point. This policy differs from the standard ASPR policy, which
currently grants progress payments at a rate of 80 percent of the incurred costs
but pays full profit upon delivery of the compieted items.

The use of the standard ASPR progress payments policy was proposed
in 1973. However, this policy was never implemented because of extreme
resistance by shipbuilders. During the interviews, the shipbuilders indicated that
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the current policy was a substantial improvement over the policy proposed in
1973, but they also recommended that additional changes be made to it. The two
most frequent objections were to the 10 percent withholding and the nonpayment
of profit prior to 50 percent of completion. The shipbuilders maintained that thev
are forced to make long-term investments of working capital in the construction
effort, because the progress payments are limited to 90 percent of the contract
price prior to 50 percent completion. A minor objection was aiso voiced to the
once-every-two-weeks frequency of payment.

The study team believes there are real differences between Navy ship
acquisitions and other DOD acquisitions that argue strongly for a ship progress
payments policy which differs from the standard ASPR policy. First, naval ships
have a four- to seven-year construction period which makes it impractical to deny
profit recovery until delivery, as required by the standard ASPR policy. Second,
the shipbuilding industry currently has very low earnings as shown by Exhibit XXI
(Chapter One). In this situation, the imposition of heavy investments of working
capital which require the payment of interest would wipe out any remaining profit
and would have serious detrimental effects on the viability of the industry. At
preseni, the only possible way to adopt the ASPR policy would be to permit
shipbuilders to increase their target profits by the amount of the interest
payments. The net result of such a policy would be for the Navy to pay interest on
borrowings at the shipbuilder’s interest rate rather than at the lower government
rate. The study team sees little advantage in such a change.

Similarly, the study team did not find any reasons to liberalize the
current policy. This policy limits the shipbuilder to recovery of 90 percent of the
contract price during the first 50 percent of completion. If a shipbuilder's profits
are negotiated at 10 percent of the contract price and if the contract is
performed at target cost, it seems clear that the shipbuilder will be required to
provide liitle or no working capital to finance the construction of the
:’.hipl - although no profits will be collected for the first half of the contract

r‘Fhis point is supported by Assistant Secretary of the Navy (Financial Manage-

ment), Report of Task Group to Study Progress Payments, Washington, D.C.,
1972,
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period. Profits that arc negotiated below 10 percent may require the shipbuilder
to invest some working capital in the construction of the ship, while profits
negotiated above 10 percent may result in some profits being generated prior to
50 percent of completion. Thus, in normal circumstances the shipbuilder should
heve little working capital invested in Navy contraets. Since current DOD poliey
calls for payment of the imputed cost of fixed assets as a cost of performance,
the shipbuilder's total capital costs should be covered on a curreat basis. In this
situation, the study team believes that the current 10 percent withholding until 50
percent of completion is a reasonable reconciliation of the needs of both the
shipbuilders and the Navy and that this withholding should be maintained.

One problem in ship construction that can have an adverse impact on
the shipbuilder's working capital and can require major investments in the
construction of the ship occurs when a shipbuilder overruns the target cost. If an
overrun is caused by shipbuilder inefficiency or poor productivity, these
investments are the penalty that must be paid for such inadequacies. However, it
is another matter if these overruns occur because of changes that are required by
the Navy or government delays. Typically, the shipbuilder has no voice in resetting
the billing base and, in such circumstances, significant working capital invest-
ments may be required for which the shipbuilder will not be paid until its claims
are finally adjudicated. In such circumstances, the study team believes that timely
provisional adjustments should be made to the progress payment billing base in
order to permit payment of that part of those costs for which the Navy may be

responsible.

A second objection of the shipbuilders to the current progress payment
policy relates to the nonpayment of profit prior to 50 percent completion. Since
this policy sometimes rasults in nonpayment of profit for two, three, or more
years, shipbuilder concern is understandable. However, the study tesm believes
the current policy is defensible as a reasonable exchange for not having to make
heavy investinents of working eapital. Shipbuilders have learned to accommodate
this characteristic of shipbuilding contracts. Moreover, the Navy has lessened the
impact of the policy for multiship contracts by applying the 50 percent rule to
eack individual ship rather than the entire contraci.
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Finally, a few shipbuilders objected to the Navy's policy of making
progress payments on a once-every-two-weeks basis, noting that this is not
frequent enough. While there is a once-every-two-weeks policy, shipbuilders may
request a change in the payment schedule. If investigation shows that more
frequent payment is necessary, the Navy has accommodated the shipbuilder's
need. The study team sees no need to alter this basic poliey.

d. Anti-Claims Clauses. As noted earlier in this chapter, anti-
claims clauses arose from the constructive change phenomenon and its serious
impact on claims. Since the ASPR did not provide contractual methods for
treating them, the Navy promulgated special clauses. Four anti-claims clauses
which originated in Navy Procurement Circular 18 were criticized by the
shipbuilders: (i) Changes, (ii) Change Order Estimates, (iii) Problem Identification
Reports, and (iv) Equitable Adjustments: Waiver and Release of Claims. The
shipbuilders also criticized a fifth clause, Documentation of Request for Equitable
Adjustment (developed later), that requires submission of an affidavit with such
claims.

(1) Changes. The Navy Procurement Circular 18 Changes
clause required that the shipbuilder provide early notice of constructive changes
and establish a definitive procedure for processing them. The key element in this
clause was a provision calling for notice of constructive changes within 10 days of
occurrence and exclusion of any costs incurred more than 20 days prior to the
shipbuilder's notice of the constructive change to the government.

During the interviews, the shipbuilders voiced strong objection to
several facets of the Navy Procurement Circular 18 Changes clause. Several
complained that the 10-day reporting period did not provide adequate time to
prepare the supporting material required to give the government notice. Further,
they cited the vagueness of the clause in identifying the date which triggers the
start of the notice period. Finally, that part of the clause which precludes the
shipbuilder from claiming costs incurred more than 20 days prior to the notice to
the government was viewed as a clear device to avoid payment of legitimate
shipbuilder costs.
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Variations of the Navy Procurement Circular 18 Changes clause are
still being used in most shipbuilding contracts. One recent ship acquisition
contract contains two ASPR clauses - Changes and Notification of Changes.
Together, these two clauses provide all of the rights and protections of the Navy
Procurement Circular 18 Changes clause except that the Notification of Changes
clause does not provide for the exclusion of costs incurred more than 20 days prior
to notice of a constructive change. Since these are standard ASPR clauses, the
study team believes that they should be used in future shipbuilding contracts with
the addition of a supplemental provision that denies the shipbuilder compensation
for constructive changes where notice has not been given after the shipbuilder
xnew or should have known of the change and after the Navy has been deprived of
the opportunity to resolve the problem. This additional provision is discussed more
fully in Chapter Five.

(2) Change Order Estimates. The ASPR Engineering Change
Proposal (ECP) clause, a brief two-paragraph clause, is not tailored to shipbuilding
contracts. Thus, the Navy uses two more elaborate clauses for shipbuilding
ECPs ~ the Configuration Control clause and the Configuration Management
clause. As used in shipbuilding, these clauses identify a configuration control
baseline and set forth the process for changing that baseline. The time limitation
requires that the shipbuilder submit an ECP within 45 days and make its proposal
irrevocable for 60 days.

During the interviews, the shipbuilders complained that it took too
long for the Navy to make decisions on changes. They also cbjected to the pricing
provisions in the clause. In their view, the government typically attempts to hold
the shipbuilder to a tight maximum price, thereby subjecting it to undue risk. In
addition, they stated that their pricing problem is further aggravated by a
contract provision which states that "any and all deley and disruption costs" are to
be considered part of the total price adjustment.

The study team believes that the issue of the timely processing of
ECPs and the forward pricing of delay and disruption are closely related.
Expeditious processing of ECPs and early pricing of delay and disruption are
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vitally important objectives and should be achieved while the participants that
prepared the proposal are still available and while the reasons for the ECP are
still fresh in their minds. These issues are discussed in more detail in Chapter
Five. The study team believes that the procedures for speeding up the change
process and for pricing deley and disruption that are presented therein should be
incorporated into the Configuration Management and Configuration Control
clauses.

(3) Problem Identification Reports. The intent of the Problem

Identification Reports clause (which is now entitled Contract Problem Reports)
was to provide the Navy with information concerning problems which the
shipbuilder knew or reasonably should have known would significantly alter the
time of delivery or give rise to a substantia! claim. During the interviews, the
shipbuilders expressed dissatisfaction with the clause, particularly with respect to
the time limitations for an equitable adjusiment. The clause reads:

. « . the contractor shall not be entitled . . . to an equitable adjustment

of the contract due to the incurrence of costs therefor more than 20

days before the contractor submits the required Problem Identification

Report. Further, required Government artions performed prior to the

date of a Problem Identification Report identifying such required

Government actions shall be deemed to have been timely performed.

The 20-day iimitation was recently eliminated from this clause and,
hence, will not be an irritant to the shipbuilders on future contracts. The study
team believes that the current clause is satisfactory. However, since its value is
limited in its present form, its future usefulness might be reconsidered.

(4) Bquitable Adjustments: Waiver and Release of Claims. The
Equitable Adjustments: Waiver and Release of Claims clause was initially included
in Navy Procurement Circular 18. This clause evolved as a result of the continuing
disagreement between the Navy and its shipbuilders concerning the scope and
terms of the supplemental agreements that provide for equitable adjustments
under the Changes clause. Once a change was equitably adjusted, the Navy desired
that the settlement reached be total and finul.

The clause was substantially modified for the latest acquisition of 688
class submarines as well as for the AO-180 acquisition. The modified clause
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provides that sny shipbuilder claims for equitable adjustment must include all
types of adjustments —not just those that are limited to delay and disruption. In
addition, the shipbuilder is no longer required to execute a release if the parties
agree otherwise. Although the language of the modified clause is somewhat
awkward, the legal effect appears to be that the shipbuilder must include all of
the compensable elements of a change in one claim for equitable adjustment — un-
less the parties agree otherwise,

The shipbuilder's objection to this clause is that it is sometimes
impossible to anticipate all of the cost ramifices tions of a change ~ particularly at
the time the change is issued. The Navy has taken the position that it recognizes
this problem and that it does not invoke the clause in those situations. The study
team believes that the clausal requirement that all compensable elements be
included in the claim is a pood business practice and that the shipbuilders should
not be entitled to a second or third attempt to adjust their claim. Nevertheless,
the uniqueness of the shipbuilding situation where there is a propensity for
unpredictable delay and disruption arising from changes must be taken into
account. When those situations arise, the Navy must acknowledge them and
postpone pricing of delay and disruption until a later date when their impaet can
be more accurately assessed. Accordingly, the study team concludes that the
current clause should continue to be used, but that it should be invoked only i
situations when the full effects of a change are known or can be projected with a
reasonable degree of certainty.

(5) Clnims Submission Affidavit. As previously noted, the affi-
davit required in several recent contracts to support any claims that are
submitted in connection with those contracts first appeared in the Navy
Procurement Directives in April of 1976. The principal provisions of the affidavit
require that an authorized shipbuilding official swear that:

« + « to the hest of my knowledge and belief: {i) the facts described in
the claim are current, complete and cccurate; and (ii) the conclusions

in the claim accurately reflect the material damages or contract
adjustment for which the Navy is allegedly liable.




Pﬂ'mwﬁ‘?ﬁ T TR 6 R T T R A T T WA T W SRR R T ey
T i

o AR AT R

167

The Navy initiated the affidavit in an effort to require shipbuiiders to
submit a one-time, "total" claim in connection with the contract on which a claim
was dependent. Claims filed by shipbuilders during the late 1960s and early 1970s
had sometimes been modified by shipbuilders to reflect greater damages than
originally enumerated and/or to espouse a different legal theory than originally
argued. Yet the shipbuilders contended that they were frequently unaware of aill
the facts or of the extent of all the damages at the time of initial submission and
that later modifications only constituted updatings as additional information
became known. The shipbuilders also objected to what they perceived as the
implied accusation in the requirement that they had not always been forthright in
previous claim submissions.

The affidavit is somewhat similar to the certificate of current pricing
that is required for certain pricing actions by Public Law 87-653. However, there
are three major differences: (i) the affidavit is submitted at the time of claims
submission, while the certificate is submitted at the completion of price
negotiation; (ii) the affidavit must be signed by top management, while the
certificate may be signed by lower level employees; and (iii) the affidavit states
that the facts presented are current, complete, and accurate and that the
conclusions accurately reflect actual damages, while the certificate contains only
the statement that the facts are current, complete, and accurate. The study team
believes that the affidsvit can serve a ennstructive purpose in involving higher
levels of shipbuilder msnagement when the conditions causing major claims
emerge, but that it should not be used for normal equitable adjustment proposals.
It is possible that a special affidavit couid be devised for all claims over a
specified dollar amount, such as $1 million. However, even in such cases, the study
team questions the practice of requiring & shipbuilder to swear to the accuracy of
the conclusions in a claim. The enforcement of this requirement is doubtful, and it
raises many legal issues during negotiations. it appears that the tanguage
regarding the accuracy of shipbuilder conelusiors should be removed from the
affidavit so that it only covers the facts included in the claim.

e. Government-Furnithed Equipment (GFX). As mentioned earlier in
this chapter, shipbuilders have frequently attributed significant problems - par-
ticularly delay and disruption — to the government's failure to deliver GFE in
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accordance with the contract schedule. A number of provisions to the clause have
been drafted in an effort to define the responsibilities of the parties relative to
GFE. The need to minimize delay when GFE is late is emphasized, snd both
parties are urged to do so. Another provision normally gives the government the
option to forgo furnishing an item of GFE, with provision for an equitable
adjustment. Further, the clause states that, after being informed of the
government exercise of the option, the shipbuiider will go forward with pre-
instalistion preparation sc that construction will continue without delay and
disruption.. The shipbuilder further agrees that no delxy and disruption will resuit
and that no ¢laim will be filed as long as the option is exercised prior to the
scheduled delivery date of the GFE. However, should the government later have a
change of mind, the shipbuilder is entitled to a contract modification which takes
into account increases in the cost and changes in the delivery date.

Most of the minimization of delay provisions also contain a paragraph
which allows the government to slip GFE delivery if the ship's delivery date slips:

If the delivery date of any vessel is extended ... the latest date by
which the Government must deliver (GFE) shali be extended by an

equal number of days....

The Government shall not fcr any reason be obligated to deliver gov-
ernment-furnished property earlier than . . . (the adjusted date). . ..

The provision giving the government the option of not furnishing GFE
is not considered controversial --if the shipbuilder takes the timely action
required by the clause, no delay or Jisruption usually occurs. However, the
interviews with the shipbuilders did reveal dissatisfacticn with the provision that
allows the government to stip delivery of GFZ a number of days equal to any ship
delivery slippage. The majority of the shirtuiiders felt that there is nct slways a
direct correlation Yetween a delay in ship delivery and when the shipbuilder needs
the GFE and that the provision can a:tversely affect efficient performance when a
delay occur:. In most cases, there is no adverse effect becayse the Navy does not
exercise its right to delay delivery of GFE. Rather, ir scverai recent instances,
the Navy has insisted that the shipbuilder take delivery of GFE well ahead of the
need for it because of slippage in ship delivery schedules,
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In its present form, the provision does not seem particularly to
accommodate either the shipbuilder or the government. While an identifisble date
for delivery should be programmed to facilitate planning, the shipbuilde may
desire an earlier or later date when ship delziy occurs and the governiment n..y be
able to accommodate that date if it is given timely notification. The availability
of storage facilities as well as construction progress may also be important
considerations.

In summary, the current provision does not allow any flexibility except
to the extent that the Navy chooses not to exercise its rights under the clause.
The study team concludes that the provision should be modified to require the
parties to negotiate new GFE delivery dates if the ship delivery date is extended
for excusable delays. The gosal of such negotiation should be to follow the course
of action which would impose the least cost on the shipbuilder, and the clause
could so provide.

A provision in one GFE clause, known as the J-22 clause,. denies
government liability for delivery slippages up to 180 days:

. In the event that late delivery...(of GFE) causes a delay in the
delivery of any vessel in excess of 180 days, any equitable adjust-
ment. .. shall be limited to increased costs attributable to such
portion of the delay as extends beyond the 180 day period.

Although this provision has only been used on rare occasions, it has
prover: highly contentious. In effect, the shipbuilders have indicated that this
clause constitutes nothing more than an attempt by the Navy to shift its
responsibility to provide GFE in a timely manner to the shipbuilder - specifically,
for the first six months of any delay in ship delivery. However, the Navy feels that
the provision encourages early delivery. Since the clause is only used in
noncompetitive cou:tracts, the Ne 7y believes that the shipbuilder should be able to
price the delay in its bid. It is the study's team's conclusion that any attempt by
the shipbuilder to price such a delay would be largely speculative, and it is
unlikely that the Navy would allow such a 180-day contingency in the bid.
Accordingly, it is the view of the study team that the provision serves no useful
purpose and should not be used in future contracts.
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f. Drawings and Other Data. Navy Requests for Proposals define
the ship to be built through the contract design package, which includes contre *
guidance drawings, contract drawings, and ship specifications. The shipbuilder
prepares working drawings from this package for use in actual ship construction,
taking into consideration its facilities and construction methodologies. If follow
ships are built, the government then makes the lead shipbuilder's working drawings
available to the follow shipbuilder for use in developing a detailed design
reflecting its specific facilities and construction methodologies.

During the interviews, the shipbuilders offered numerous complaints
about inadequacies and conflicts in the contract design package and w..out
inaccurate working drawings provided in follow ship construction. They also
indicated that the problem is compounded by the Navy's use of contract clauses
which attempt to shift the responsibiiity for the deficiencies in these drawings and
other data to the shipbuilder.

(1) Contract Guidance Drawings. “he Navy has acknowledged
its responsibility for defects in contract guidance drawings in a specifie contract
clause:

. «« If, during design devels,...cnt, a satisfactory design does not result
due to defects or irpossibilities of performance in these guidance
drawings and ths contractor's...(costs are affected) an equitable
adjustment . . . shail be made . . . .
Thus, if a shipbuilder elects tc follow the directions provided by the
co: “ract guidance drawings and a less than satisfactory design resuits because of
i 13 In these drawings, the shipbuilder is entitled to an equitable sdjustment.

(2) Contract Drawings. The Configuration Control and Config-
uration Management clauses prov.de fo. an equitable adjustment vhen changes are
required in the contract baseline citablished by ihe contract drawings. This
provision assures the shipbuilder that a price adjustment will be made if the
contract drawings are defective.

(3) Wworking Drawings. Working drawings present the ship-
builder's sctual deteiled plans for construction of the ship. As noted earlier in this
chapter, they are pre;-:red by the lead shipbuilder after contract award., These
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drawings provide the shipbuilder's work force with the detailed information that is
necessery to convert the design and specifications into specific material-ordering
information and work instructions. Contractual problems do not generally arise
between the Navy and the lead shipbuilder regarding these drawings, since they
are prepared by the lead shipbuilder for its own use and thus reflect its facilities,
construction methods, and material selections. However, problems can arise with
the lead ship working drawings when a follow shipbuilder uses them to construct a
ship in its shipyard, using its facilities, its mix of labor skills, and its construction
methods. Further, if the working drawings have not been revised to reflect the
lead shipbuilder's experience in building the lead ship, the construction problems
faced by the lead shipbuilder will surface again and will require resolution by the
follow shipbuilder. To the extent that the follow shipbuilder elects to procure
different contractor-furnishe¢ materials, the follow shipbuilder may encounter
additional problems in attempting to use the lead ship working drawings.

Historically, the Novy has made the lead shipbuilder's working
drawings available to the follow shipbuilder for only the cost of reproduction. The
follow shipbuilder has the discretion of using or not using the drawings. This
approach gives the follow shipbuilder the benefit of the lead shipbuilder's

experience, but allows the follow shipbuilder to proceed in that manner best suited
to its needs.

The: - are three groups of working drawings which present peculiar
problems: (i) nondeviation working drawings, (ii) other working drawings, and (iii)
validated working drawings. Each of these drawings is discussed below.

(a) Nondeviation Working Drawings. With the advent of
nuclear power and the attendant safety considerations, it became necessary to

require uniformity for certain Navy ship systems and equipments. This need for
uniformity has ultimately affected a number of critical nuclear and nonnuclear
systems and equipments for both nuclear submarines and nuclear surface ships.
The requirement for uniformity led to the development of a subset of working
drawings which the shipbuilder must follow without deviation. Unlike other
working drawings, nondeviation working drawings are furnished to the shipbuilder

and must be followed exactly unless deviations are approved by Headquarters,
NAVSEA.
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The nondeviation drawings for each system and piece of equipment so
categorized are listed by specific title in the Working Drawings and Other Data
clause. The clause does not address the responsibility for defects in these
nondeviation materials which result in work that does not meet the ship
specifications. However, the right to an equitable adjustment under the Changes
clause is implieit in the nondeviation requirement, provided the shipbuilder fully
documents its request for an adjustment and shows how the deficiency caused
extra work. 'The study team is of the opinion that spelling out entitlement to an
equitable adjustment in the clause would be a useful addition.

() Other Working Drawings. The Working Drawings and
Other Data clause lists the nondeviation items. Following this list the clause
states:

(i) Inaddition to the drawings, technical manuals, and other data
provided under paragraphs (a) through (h). .. (the nondeviation
drawings) the Government will provide . . . other working draw-~
ings, manuals, other data...(as they) become available, for
whatever use they may have to the contractor in the condition in
which they are provided. The Government does not make any
representations or warranties with respect to the timeliness of
the preparation and availability of such drawings and data, their
suitadility for the purpose of this contract, the correctness and
accuracy of any details, dimensions or other information appear-
ing therein, nor that such drawings and data include all data
necessary for construction of the vessel(s) under this contract,
nor that they are suitable for the contractor's method(s) or
technique(s) of construction, nor that they depict the most
economical means for accomplishing the work, and the Govern-
ment shall not be liable under this contract or otherwise on
account of such drawingsordata. ...

The "other" working drawings and data that are referenced in this
subparagraph are those working drawings —other than nondeviation draw-
ings ~ which are prepared by the lead shipbuilder and furnished to the follow
shipbuilder, if desi(-ed.l This clause simply states that these materials are
available to the shipbuilder for whatever use they may serve. it affirms that the
Navy makes no representation whatsoever as to the accuracy, usefulness, and

rAnothc.-r term which is occasionally used for these other working drawings and

data is "non-nondeviation drawings and data."
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suitability of the drawings and further disclaims ail 1 ubility for any errors or
inadequacies in them. The intent of the Navy is to make these other working
drawings and data available to the follow shipbuilder on the premise that they may
be helpful. The follow shipbuilder has total discretion concerning their use and
fiexibility to meet the specifications in the manner that is best suited to its
particular construction methods and facilities.

Working drawings in conventional ship contracts (contracts which do
not contain nondeviation drawings) have generally been made available on an "as
is" basis in a manner similar to the "other" working drawings in nuclear ship
contracts. While such contracts do not contain any clause that specifically
disclaims government liability for errors or deficiencies in such drawings, the
Configuration Control clause in such contracts suggests that result:

Working drawings . . . which are non-mandatory to the extent ... the
contractor may, bdut is not required to use...whether they are
prepared or reviewed by the contractor under this or any other
contract, or obtained from a body and [are not included in the
configuration baseline].

Under these circumstances, the Navy takes the position that it should
not be held responsitie for any shortcomings in the materials. However, since it
has been the normal practice for the government to make the drawings available,
the shipbuiider undoubtedly counts on using them when submitting a proposal and
should be able to presume that they meet adequate standards of accuracy.

(e) Validated Drawings. Another recently develoned
clause injects the Navy into the working drawings cycle - between the lead and
the follow shipbuiider. Once the lead shipbuilder has prepared its working drawings
and has found them to be sufficient to its construction needs, the drawings are
validated by the shipbuilder and the Navy. After an appropriate interval, the
drawings are furnished to the follow shipbuilders. The validation effort addresses
the correction of errors and other deficiencies in the lead shipyard's working
drawings to assure that they accurately reflect the way the lead ship was actually
constructed.

The rights and responsibilities of both parties for the validated
drawings appear in the Documentation Acquired by the Contractor clause under
the subheading of Validated Lead Yard Documentation. It provides:
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() Construction documentation (including working drawings...)
will be validated by the Governrent. The Government warrants
that work performed without departure from the validated
documentation . . . will meet ship specification requirements. . .
If, during construction an impossibility of performance arises due
to defects in the validated documentation, or if the ship is
faithfully constructed in accordance with the validated drawings
and fails to meet the requirements of the ship specifications, and
the contractor's (cost/time are affected) . . . an equitable adjust-
ment . . . shall be made.

Another subparagraph of this clause adds:

(iv) It is conceivable that there may be latent deficiencies found in

the lead ship that require revision to previously validated

documentation . . . If the contractor determines that the work so

required is in excess of his contractual requirements. . . he may
submit a request for an equitable adjustment . . ..

Validated drawings are of relatively recent origin, but early returns
from both the shipbuilders and the Navy have been favorable. In conceot, the use
of validated drawings would appear to offer advantages to both parties. The
standardization which the concept produces is particularly desirable to the Navy.
The removal of the uncertainty that was previously attached to working drawings
is beneficial from the shipbuilder's standpoint. The shipbuilder is fully protected if
it performs consistent with the validated drawings. The studv team concludes
that, whenever a program contains sufficient ships to justify the expense of the
validation effort, validated drawings should be used in follow ship construction in
accordance with & clause that is similar to the one cited above.

In other instances, the study team believes that there is a better
alternative than simply making the drawings available as is and denying
government liability through a contract clause, It would be preferable to allow the
follow shipbuilder to review and refine the working drawings under a cost-t\ e
transition contract. Such an arrangement would enable the shipbuilder to refine
the drawings and to make significant engineering changes -- which usually eome
early in contract performance -on a cost-reimbursable basis. After the ship-
builder has had an adequate opportunity to review and modify the drawings, the
shipbuilder would agree to adopt the drawings as its own. At that point, the
transition to a fixed-price-type contract would ocecur.




[

3

175

In the case of modified follow ships, where prior ships have been
constructed but where the contract design package has been significantly updated,
the cost-type transition contract could contain a drawing review and design
evaluation as an initial cost-type task to be followed by construction of the follow
ships on an FPI basis. If a cost-type transition contract is not used in such a follow
contract, the study team believes that the Navy should adopt a procedure and
contract language to provide for equitable adjustments when significant defects in
the working drawings increase the follow shipbuilder's costs.
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The study team believes that a number of changes should be made to
current ship acquisition strategies, including contract types and contract clauses.
The study team's conclusions in each of these areas are summarized below.

1.  Acquisition Strategies

a.

For Lead Ships. The Navy should employ ecost-reimbursement
contracts ~ cost plus incentive fee or cost plus award fee - for
lead ship acquisitions. The selection of the shipbuilder should be
based on all relevant factors, including the optimum manning
levels (as discussed in Chapter Two). The projected cost of each
competing shipbuilder shouid be considered, but greater weight
should be given to other factors which demonstrate the compe-~
tence of the shipbuilder to control costs and maintain produc-
tivity.

For Follow Ships.

The Navy should ordinarily construct follow ships in the
lead shipyard where lead shipyard capacity permits - unless
the current performance of the lead shipyard falls below
standard.

The Navy should use a cost-type transition cor tract for the
first follow ship in the lead shipyard and then shift to the
use of FPI contracts for follow ships as soon as the risks
can be adequately defined and priced.

The Navy should use cost-type transition contracts for
modified follow ships when the prior ships have been
constructed but the contract design package has been
significantly updated. The cost portionn of this contract
should only cover the initial design evaluation task.

When it is desirable to obtain additional ships from one or
more follow shipbuilders, the Navy should:




178

- Employ multiple evaluation factors in selecting the
follow shipyard(s), with cost but one of several factors.

= Require shipbuilders.to justify low cost estimates.

-~ Select a contract type that is appropriate to the risks
inherent in the construction task. An FPI contract is
appropriate if the contract design package is technically
sound and stable, the ship is not complex, and the
shipbuilder's project workload is stable. If these condi-
tion. do not obtein, a cost-type transition contract
shouid be employed for the first ship in the follow
shipyard, with a transition to an FPI contract as soon as
the actual costs of constructing the first ship in the
shipyard can reasonably be predicted.

) The Navy should use options in acquiring follow ships only
for one year beyond the current year. Option prices should
be revised simultaneously with all revisions to basic
contract prices.

o The Navy should consider seeking congressional authority
to use multiyear contracting for shipbuilding.

Negotiation Techniques

a. Navy negotiators should establish target costs for FPI contracts
which are as accurate a reflection of the anticipated costs of
performance as possible.

b. Target costs should include projected escalation at the rate
anticipated at the time of negotiations, with upward and
downward adjustments in escalation based on variations from the
projected rates.

e.  Profits should be established against the total anticipated costs
of performance, including projected escalation.

d. The Vinson-Trammell Act shouid be amended to reflect modern
contracting practices.
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e. The Navy should study additional means of incentivizing ship-
builders to invest in labor-saving equipment.

Contraet Clauses

A new baseline of standard contract clauses should be established for
use in Navy shipbuilding contracts, incorporating the following
prineciples:

s. Known Risks Beyond the Control of Both Parties/
Boonomic Price Adjstments

[ Materials: Adjust on the basis of the Bureau of Labor
Statistics (BLS) index. A more accurate index should be
developed to reflect various categories of ships. If a
substantial disparity exists between the BLS index and the
proposed shipbuilding program, a special composite index
should be negotiated.

® Direct Labor: Adjust on the basis of the actual labor rate.

° Indirect Costs: Adjust indirect labor on the basis of the
fluctuations in either the actual direct or indirect lsbor
rates as circumstances dictate. Separate adjustments
should be made for employee benefits and energy costs,

° Time Limitation on Escalation: Remove time limitations
from the Economic Price Adjustment clause and place any
desired delivery incentive in a specially designed clause
that states the specific dollar amount of such incentives.

b. Unknown Risks Beyond the Contro! of Both Parties. Relieve the
shipbuilder of unknown risks through contract clsuses in long-
term, high-risk contracts, where cost-type contracts are not
considered desirable.

e. Delivery and Acceptance of the Ship. Continue the use of the
current Delivery of Completed Vessel and Nucleus Crew clauses.
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Progress Payments. Continue to use the current Progress Pay-
ments clause. Provisionally adjust the progress payment billing
base when target costs are overrun becuuse of Navy-required
changes. If the shipbuilder can justify the need for payments
more f{requently than every other week, the Navy should
accommodate.

Anti-Claims Clauses

Changes. Use the standard ASPR Changes and Notification
of Changes clauses in all shipbuilding . atracts. Add en
additional provision denying the shipbuilder compensation
for constructive changes where notice has not been given
after the shipbuilder knew or should have known of the
change, ar_\d denied the Navy the opportunity to resolve the

problem.

Change Order Bstimates. Continue to use the Configuration
Control or Configuration Management clauses.

Problem Identification Reports. Reevaluate the utility of
the Contract Problem Reports clause.

Euitable Adjustments: Waivor and Release of Claims. Con-
tinue to use the Equitable Acjustients: Waiver and Release
of Claims clause, but require fully priced adfustments only
in those situetions where all of the ramifications of a
change can be predicted.

Cleims Submission Affidavit. Use this clause only for major
‘eleims, and limit the certification to statements of fact.

Government-~-Furnished Material. Make more flexible the provi-
sion which extends the delivery of GFE day for day if the ship
delivery date is extended and discontirue the use of the J-22
clause.
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g. Drawings and Other Data. Continue the use of the cuerent
clauses -dealing with contract guidance drawings and contract
drawings. For working drawings:

Use validated d'awings. on follow ships where the program
contains sufficient ships to justify the validation effort.

State the shipbuilder's right to an equitable adjustment for
defective nondeviation drawings.

Discontinue the provision of other working drawings on an
"as is" basis by including a cost-reimbursement segment in
the contracts under which such drawings are available.
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CHAPTER FOUR. MANAGEMENT OF
SHIP CONSTRUCTION CONTRACTS

A. Introduction

This chapter addresses the management of Navy ship construction
contracts —~ & process which begins with the award of a contract to a shipbuilder.
It examines the problems that are created through the interactions between the
goverament and the shipbuilder during the course of the contract and the extent
to which these problems contribute to managerial frustration, cost increases,
acrimony and disputes and, ultiinately, to shipbuilder claims.

The opportunities for conflict and misunderstanding during the
construction cyrie are plentiful because of the complexity of naval ships, the
process of ship design and construction, and the multiple administrative
requirements that are necessary to manage this process. The need to clarify and
resolve issues relating to the technical and business aspects of shipbuilding during
the long construction period negates a hands-off approach by the Navy. For one
thing, technological improvements generally occur during construction that
require changes if the ship is to achieve optimum performance. In addition, the
ship's specifications and drawings are never totally free of ambiguity or error.
Further, the contract and its supporting specifications and drawings simply cannot
anticipate precisely all of the questions that will arise in the execution of sucih a
complex task.

Given this need for interchange of information, it is important to
establish a climate that is favorable to full and free communication in both
directions. However, such a clisnate can only come about where both parties trust
and support one another. In the current atmosphere of multimillion-dollar claims,
lawsuits, and ship delivery slippages extending years beyond contract delivery
dates, the desired climate is obviously lacking with a number of the shipbuilders.
Mutual fault-finding and suspicion distort even the simplest issues.

The interviews with the shipbuilders confirmed the fact that those w ..
have filed major claims for price adjustments are most critical of the Navy.
handling of contract management. These shipbuilders believe that certain actions
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by the Navy in administering shipbuilding contracts constitute an unwarranted
intrusion into corporate management. They also reported a steadily increasing
burden of nonproductive administrative effort associated with contract perfor-
mance which has resulted from acts of the Navy and other agencies of the Federal
Government. In addition, these shipbuilders were highly critical of the Navy's
insensitivity to the cost and schedule effects of these actions. They perceived a
marked erosion of the Navy's capability in technical and contracting disciplines.

Clearly, Navy representatives have been concerned with the manage-
ment practices of some shipbuilders. This type of contract management, which is
often termed "engagement" by the industry, came about because Navy personnel
detected a general deterioration of productivity in shipyards - particularly those
undergoing major expansion efforts —and felt that shipyard managers were not
dealing effectively with this problem. In the Navy's view, one aspect of this
problem was the lack of good shipbuilder management information systems. This
fault was seen as a contributing cause of poor management control which
prevented shipbuilders from accurately assessing the effects of managerial actions
or contract changes.

B. The Contract Management Environment

Construction of a Navy ship involves a large number of management
tasks. Exhibit LVI sets forth a partial listing of the areas of contract management
that require communication between the Navy and the shipbuilders after contract
award. The list is divided into three broad areas of concern: technical
management, business management, and administrative management. On the basis
of this exhibit, it is clear that Navy involvement covers virtually the full spectrum
of internal management. For example, in the technical area of specification
interpretation and design approval, the Navy concerns itself with the shipbuilder's
design capabilities. In the area of quality assurance, the Navy closely monitors the
training and qualifications of the shipbuilder's work force. In the business sres, the
need to assess schedule feasibility and to mesh government support actions with
the shipbuilder's schedules prompts the Navy to inquire into such internal
management details as hiring and training plans, performance to internal
schedules, and the application of resources. The same attention is given to equsl
employment oppotrtunity progress in the area of administrative management.
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EXHIBIT LVI

AREAS OF NAVY/SHIPBUILDER CONTRACT MANAGEMENT INVOLVEMENT

Technical Business Administrative
Management Management Management
— Specification Interpreta- ~ Planning/Scheduling ~ Equal Employment Op-

tion
— Design Approval
— Process Qualification

~ Government-Furnished
Data

~ Government-Furnished
Material

l

Value Engineering

Deviation Approval

Quality Assurance

Testing and Trials

Product Acceptance

— Make/Buy Plans

— Subcontract Review

-~ Property Administration
— Progress Measurement
-~ Overtime Review

— Subcontractor Perfor-
mance

— Productivity

— Claims Avoidance

-~ Change Management
— Claims Administration
~ Insurance

— Payments

portunity
- Material Management
— Physical Security
- Safety

— Small Business Program

Radiologicsal Controls

Nucleus Crew Manage-
ment

Visitor Control

Public Information
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Exhibit LVII sets forth a partial listing of the government agencies
which deal directly with the shipbuilder during the course of ship construction,
trials, and delivery. The need for interaction with most of these agencies is real
and will continue, but the potential for uncoordinated actions that affect
shipbuilder performance is clearly & problem.

1. The Navy Contract Hanagement Organization

Exhibit LVII indicates that a number of Mavy organizations influence
the management of Navy ship construction contracts, However, the majior
responsibility for contract management rests with the Commander, NAVSEA.

In order to oversee all ship construction efforts, NAVSEA has
established the ship acquisition project manager (SHAPM) as the coordinator of all
Navy actions relating to a specitic ship construction program and the supervisor of
shipbuilding (SUPSHIP) as the focus of all actions dealing with a specific ship-
builder. Within this framework, other NAVSEA organizations interact with the
shipbuilder in their respective functional areas. These include NAVSEC, the
Contracts Directorate,iand the participating manrsgers (PARMs) resporsitle for
providing governme _?f urnished equipment.

A number of the policies by which the SHAPM exercises authority
appear in various thxp project directives (SPDs). The policies and procedures by
which these other NAVSEA organizations administer shipbuilding contracts are set
forth in the Ship Acquisition Contract Administration Manual (SACAM). In
addition to“specific guidance, the SACAM sets the tone for Navy shipbuilding
contract administration. Active involvement with the shipbuilder is prescribed by
the SACAM to assure that Navy interests are protected and that Navy decisions
are made on the basis of full, factual knowledge of the circumstances.

Three of the NAVSEA elements that are concerned with the
management of Navy ship construction contracts are discussed more fully below.
They include the Command itself (that is, NAVSEA generally), NAVSEC, and the
various SUPSHIP c(fices.
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EXHIBIT LVII
GOVERNMENT ORGANIZATIONS INTERACTING
DIRECTLY WITH U.S. NAVY SHIPBUILDERS

Office of the Secretary of the Navy

. Assistant Secretary of the Navy {Manpower, Reserve Af-
fairs, and Logistics)

o Assistant Secretary of the Navy (Research, Engineering,
and Systems)

° Assistant Secretary of the Navy (Financial Management)

Office of the Chief of Naval Operations
) Chief of Naval Material

— Program Managers
-~ Commander, Naval Sea Systems Command (NAVSEA)

-- Ship Acquisition Project Managers (SHAPMs)
-~ Contracts Directorate (SEA-02)

-- Participating Managers (PARMSs)

~- Nuclear Propulsion Directorate (SEA-08)

-~ Supervisors of Shipbuilding (SUPSHIPs)

-- Naval Ship Engineering Center (NAVSEC)

° Fleet Commanders

~ Fleet Introduction Team
~ Nucleus Crew

) Board of Inspection and Survey (INSURV)

Other Federal Agencies

The Congress

Defense Contract Audit Agency (DCAA)

Defense Contract Administration Service (DCAS)
Department of Labor (DOL)

- Occupational Safety and Health Administration
— Office of Federal Contract Compliance

Environmental Protection Agency {EPA)
Government Accounting Office (GAQ)

Department of Commerce {DOC), Maritime Administra-
tion (MARAD)

e Department of Energy (DOE)
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a. NAVSEA. Exhibit XXIIl (Chapter One) displayed an organization
chart of NAVSEA. A number of NAVSEA personnel, both within the Headquarters
and in various field activities, have technical and contract management
responsibilities during the ship construction cycle. However, in the course of the
interviews, the shipbuilders were nearly unanimous in their opinion that NAVSEA's
technical and contract management disciplines have been eroding for the past
decade or more. Their views were generally qualified with an expression of
confidence in the capabilities and excellence of individual NAVSEA employees,
but they expressed the opinion that the ranks of experienced people are too thin to
handle the workload. The shipbuilders also reported that decision-making authority
in the field has been steadily circumseribed and supplanted by more centralized
program direction from NAVSEA Headquarters. These trends manifested them-
selves to the shipbuilders in the form of the extended time necessary to obtain
decisions of both a technical and business nature, Although the shipbuilders did not
quantify the effect of this change, they declared that it added unnecessary cost
through increased disruption of planned work.

Exhibit LVIII depicts the decline in the staffing levels at NAVSEA
Headquarters during the period from 1969 to 1977. During this period, the
Department of Defense as a whole underwent personnel reductions. Such
reductions were levied on the services with relative uniformity in relation to their
size. The reductions were distributed within the Navy, reducing strength a«ross
the whole organization — without reducing the number and type of functions to be
performed. Under a Navy-wide policy during this period, personnel ceilings were
lowered by means of hiring freezes rather than through reductions in force.

At the same time, Navy-wide reductions in the numbers of high-grade
civilian employees were imposed. Grade-level goals have been approached through
striet application of promotion restrictions in the high grades (GS-13 and above)
and through more centralized control of the billet-grading process. These
restrictions, coupled with the aforementioned personnel ceiling reductions, have
greatly diminished the promotion opportunities for civilian employees of the Naval
Material Command, including NAVSEA., The restrictions have had a serious impact
on the command's ability to hire and retain high-quality personnel.
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EXHIBIT LVII
NAVSEA HEADQUARTERS END STRENGTH
AND DOLLARS EXPENDED: 1969 - 1977*

Millions

Manpower
of Dollars Level
4 6,000
5,685
~ 5,579
1,000 TN 5,220
<. 5020 10.2
10,000 | S 4,810 / 4 5,000
Manpower _———« 4.60
~ 604
Level N ——
— ~
9,000 [ ~—— .
4,533 4580 / 4,459
8,000 f 4 4,000
7'2_-"/73
7,000 | Current Year P ’
Dollars %7
6,600 | 5.7 4 3,000
.8
49 4.8 4.9
5,000 | A AR 4.6
40
4,000 | 48 43 4'7\\4.\40// - 2,000
1969 Dollars
3,000 [ 3.3
2,000 Ff 4 1,000
1,000 |
0 + } + } + ———t —+— 0
1969 1970 1971 1972 1973 1974 1875 1976 1977
Calendar Year

*Data include NAVSEC personnel,
Source: NAVSEA.
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Exhibit LVII also shows the increased dollars expended from 1969 to
1977 —a 42 percent increase in 1969 dollars. This is a measure of the added
workload imposed on the command. This added burden on NAVSEA's management
ability was exacerbated by two developments: the technical complexity of
warships increased rapidly and increasing congressional and DOD interest in
weapons system acquisition management imposed the need for stronger program
management. Exhibit LIX shows the relative shifts of NAVSEA personnel
resources during this period. Inevitably, people who were qualified to perform the
project management tasks came out of the functional organizations. The NAVSEC
engineering codes appear to have been most severely reduced.

The inability to hire for protracted periods has meant that the staff
personnel structure has been shaped by the individual decisions to retire or
transfer rather than by managerial plan. Skill imbalances have also resulted which
have not been readily resolved. Management's ability to compensate by internal
reassignment has been limited by the personnel resources on hand, which do not
always match the needs that are generated by attrition.

During the interviews, the shipbuilders identified one specific aspect
of this staffing dilemma which was highly visible. They noted that the contracting
process had become laborious because of the overextension of the limited numbers
of experienced contract specialists. The assignment of multiple programs to more
experienced contracting personnel has meant they do not always devote the
concentrated attention which is necessary to assure that contracting matters are
promptly resolved on each program. These multiple assignments have been
necessitated by the loss of experienced contract specialists to other government
agencies with higher grades or greater opportunities for promotion.

b. NAVSEC. NAVSEC's responsibility is directed toward the de-
velopment of the contract design of the ship which flows from the preliminary
design that was prepared earlier. Thus, much of NAVSEC's effort is expended
during the planning stages of the total acquisition cycle. However, at the same
time, NAVSEC also performs a broad range of design services for the SHAPMs
during construction of the ship, including providing advice on various design
changes, reworking and updating needed specifications, reworking contract
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drawings, providing technical advice on construction and test problems, and
providing advice and guidance on the government-furnished equipment and
information used during construction. As part of these contract management
efforts for the SHAPMs, NAVSEC employs a number of its engineers in the
development of revised contract drawings and in changing and updating a large
volume of ship and equipment specifications.

During the interviews, the shipbuilders (particularly those engaged in
follow ship construction) commented unfavorably on the practice of modifying the
specification for each new procurement to reflect updated specifications. They
stated that this tendency to invoke the most current technical requirements
created a high volume of change on follow shigs, introduced added risk through the
higher potential for conflicting specifications, and generally caused high ship-
building cost without a commensurate gain in ship capability. The shipbuilders
further indicated that it took an excessive amount of time to obtain drawing
approvals and other associated technical decisions from NAVSEC. Finally, all of
the shipbuilders voiced concern about the quality of NAVSEC-provided ship
specifications and the frequency of conflict and obsolescence in equipment
specifications.

Exhibit LIX, above, illustrates the decline in personnel strength at
NAVSEC as a whole and in the NAVSEC Ship Systems Engineering and Design
Department in particular. As this exhibit reveals, from fiscai year 1971 to 1977,
the NAVSEC staff was reduced by 42 percent. In part, this reduction resulted from
functional transfers to NAVSEA. However, the engineering force was reduced
from 1,477 to 1,010 during this time - a 32 percent decline, As in the case of
NAVSEA in general, the workload at NAVSEC grew substantially during this
period. Exhibit LX shows the development of this increase.

In order to handle the greater workload with reduced numbers of
people, NAVSEC has developed an increasing reliance on contract design agents.
Whereas about 37 percent of its workload was contracted out in 1871, about 70
percent of its engineering effort was performed by commercial naval architect
and engineering firms under contract in 1977. The personnel required for
management of this large contract engineering effort (more than $30 million in
1977) have further diminished the NAVSEC resources that are available to
perform engineering work in house.
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NAVSEC has also seen a reduction in the number of man-days
expended in preparing and updating the 6,000 military specifications under its
control. As Exhibit XXXVI (Chapter Two) reveals, the number of man-days
expended on this effort has fallen from a high of 13,000 in 1970 to about 7,000
(projected) in 1978.

¢. SUPSHIPs. As mentioned earlier in this chapter, the SHAPM
serves as the coordinator for all of the actions which relate to a specific ship
construction program, and the SUPSHIP is the focal point for all of the actions
which deal with a specific shipbuilder. Exhibit LXI presents a list of SUPSHIP
offices. These 16 SUPSHIP offices have been established for the purpose of field
contract administration. They are located at the main shipyards that build Navy
ships or in central locations. Four of these offices (Bath, Groton, Newport News,
and Pascagoula) are virtually single shipbuilder offices, while the rest deal with
more than one shipbuilder in the geographical area. Most SUPSHIP offices manage
contracts with ship repair yards as well.

As the administrative contracting officer (ACO), the SUPSHIP is in
daily contact with the shipbuilder on matters which cover the full spectrum of
business and technical administration. A typical SUPSHIP organization diagram is
depicted in Exhibit LXII. For major ship programs, SHAPMs have established field
project manager representatives (PMRs) at the SUPSHIP offices to provide for
project management cversight and rapid communications with NAVSEA Head-
quarters. Where a PMR has not been established, the SUPSHIP generally provides
a project officer and staff to perform the same function. These staffs are small
and they rely on the SUPSHIP functional organization for support and advice in
such areas as quality assurance, technical approvals, and management of GFE.

The SUPSHIP's most visible role is that of observer and inspector of
the shipbuilder. In addition, the SUPSHIP performs a number of vital functions in
support of the shipbuilder's requirements, including coordination as required to
assure that the Navy's contractual obligations are met, coordination of technical
services from GFE vendors, material expediting, management of outfitting, and
visitor clearance and control.




s T @

-

195

EXHIBIT LXI
SUPSHIP OFFICES

Bath, Maine

Boston, Massachusetts
Brouklyr, New York
Charleston, South Carolina
Groton, Connecticut
Jacksonville, Florida
Long Beach, California
Newport News, Virginia
New Orleans, Louisiana
Pascagoula, Mississippi
Pear] Harbor, Hawaii
Portsmouth, Virginia

San Diego, California
San Francisco, California
Seattle, Washington
Sturgeon Bay, Wisconsin
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While the concentration of authority in the SHAPM offices provides
improved management capability within NAVSEA, it has also affected the
authority of the SUPSHIP. The limits on the SUPSHIP's authority to act for the
Commander, NAVSEA, are well defined in the SACAM. The relationship between
the SUPSHIP and the SHAPM is further defined by Memoranda of Agreement
and/or by ship pr ;:ct directives.

According to the shipbuilders, the SUPSHIPs are no longer making
many of the type of significant decisions they made 10 years ago. Today, many
technical and business matters which were formerly under local cognizance must
be forwarded to the SHAPM for decision, Several shipbuilders expressed concern
that a technical decision which a SUPSHIP must pass on to the SHAPM is then
referred by the SHAPM to NAVSEC, where limited resources may cause an
inordinate delay in the resolution of the problem. The lack of timely decision-
making was cited as a major factor in delaying work.

The shipbuilders also pointed to the growth in the numbers of
government personnel (including increases in the size of the SUPSHIP offices) as
one of the reasons for the increases in their overhead costs. They informed the
study team that they do not believe these additional personnel have either
improved the quality of or reduced the costs of or the time required for ship
construction.

(1) SUPSHIP Staffing. Exhibit LXIIl displays the workload and
work force history of the SUPSHIPs over the past 10 years. [t shows that the size
of the work force has varied from a low of about 2,600 people in fiscal year 1973
to a high of approximately 3,700 people projected to be on board at the end of
tiscal year 1978 - an increase of about 42 percent over the period. This same
exhibit reveais that progress payments as measured in constant 1968 dollars have
varied from a low of about $850 million in fiscal year 1972 to a projected high of
about $1,400 million in 1978, In summary, while the number of SUPSHIPs
personnel increased about 42 percent during this period, progress payments
increased by about 85 percent.

Progress payments have been considered a gauge of a shipbuilder's
level of activity and, hence, a reasonable parameter against which to assess
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SUPSHIP manning needs. However, since some shipbuilders have in fact expended
more than they have been paid in progress payments, the adequacy of this gauge
merits further review.

(2) Shift in the SUPSHIP's Role. The role of the SUPSHIP has
changed over this period to reflect an increasing awareness of the business aspects
of the shipbuilder's operations and a diminished emphasis on the resident inspector
role. This change is demonstrated by the inclusion of a business review staff in the
SUPSHIP organization beginning in the early 1970s in response to the increasing
use of cost-reimbursement and FPI contracts. Further, a deputy for occupational
safety and health who is concerned with Navy personnel and safety conditions on
board ships has been added. The lessened inspection role is reflected in a change
from an Inspection Department to a Quality Assurance Department.

(3) Inspection. In recent years, the Navy has changed the
process it uses to determine whether thet¥chnical requirements of a shipbuilding
contract have been met. In the past, SUPSHIP personnel were used to perform
detailed inspections of the ships as they were constructed. The process employed
was that specified in MIL-I-45208A (known as "MIL-I"), which resulted in a
constant and total involvement by the Navy in the day-to-day ship construction
process. One consequence of MIL-I was that delays in construction which were
brought about by SUPSHIP inspections were, in part, a Navy responsibility.
Further, because the Navy had a competent inspection force on hand, there was a
strong temptation for the shipbuilder to neglect the internal development of a
comparable inspection capability.

Today a different process, as specified in MIL-Q-9858A (known as
"MIL-Q"), is widely utilized. This approach requires that the shipbuilder develop an
internal inspection capability and perform its own inspection. The SUPSHIP role is
to conduct a continuing audit of the shipbuilder's internal inspection operation and
to determine whether it meets the criteria set forth in MIL-Q. This change in
SUPSHIP involvement in the ship construction process results in little, if any,
delay in the ship construction cycle. In addition, the shipbuilder's internal
competence to assess its own quality performance has been strengthened, thereby
creating an environment which should lead to less rework, better schedule control,
and lower ship construction costs.
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The transition from MIl-I to MIL-Q has not been easy. One of the most
significant problems has been the development of statistical quality assurance
standards to suit the nonrepetitive nature of ship construction and component
fabrication. During the course of the interviaws, the shipbuilders told the study
team that the SUPSHIPs continue to perform detailed inspections - even thuugh
they profess to have adopted an oversight role. Based on these discussions, it
appears that this perception stems mainly from the turnover phase when the Navy
takes custody of systems, components, or space. Uncompleted or defective work is
catalogued during the process of ascertaining whether the compenent or system is
in fact ready for turnover.

The problem of inspection at the time of system turnover is
compounded by the fact that, before all work on a system is complete, it may be
temporarily transferred for test or test support purposes and for operation by the
Navy. The shipbuiiders objected to the administrative efforts that are required to
review what they consider to be premature reports of deficiency, while SUPSHIP
personnel feel that failure to inspect and record these deficiencies could result in
a later failure or imply acceptance of faulty or incomplete work. The issue is
further complicated if Navy personnel list as deficiencies items which the
shipbuilder believes meet the contract requirements.

(4) Subcontract Consent. Section 23 of the ASPR sets forth the
requirements for review and approval of a shipbuilder's procurement system as
well as for consent to subcontracts. It states the general policy that approval of
the shipbuilder's procurement system will usually obviate the need for consent to
individual subcontracts. Briefly, the regulation requires that a contractor
procurement system review (CPSR) be performed when a shipbuilder's negotiated
sales to the government are expected to exceed $5 millior in a 12-month period.
Section 23-200 of the ASPR requires that government corsent be secured in
advance of entering into specified subcontracts. The clause which is used in FPI
contracts also provides that the need for prior approval of individual subcontracts
is eliminated if a contractor's procurement system is apprcved ~ unless specific
subcontracts are designated in the contract. Cost-type contracts provide for
limited degrees of prior approval once the shipbuilder's procurement system is
approved.
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The SUPSHIP offices carry out the subsontract consent function.
During the interviews, a number of the shipbuilders commented adversely on this
function. The principal objection was ..at the Navy conducts the inspections and
audits which lead to approval of the shipbuilder's subcontracting process, but still
requires submission of subcontracts for consent. Some shipbuilders stated the
approval process has been 30 slow at times that they have been forced to proceed
in advance of consent — at the risk of reversal - in order to meet their material
ordering schedules. Their perception was that subcontract consent represents an
administrative burden of little benefit.

In the past year, the Navy has made some progress in this area. Two
shipbuilders now have approved procurement systems, and a third has received
conditional approval. Another shipbuilder's system is expected to be approved in
September 1978. Although NAVSEA's earlier aftitude appeared to be opposition to
removing consent requirements once procurement system approval was granted, it
is currently raising consent thresholds when systems are approved. However, as
yet, no shipbuilder has been totally freed of subcontract consent requirements.

(S) Surveillance. Surveillance and auditing by the SUPSHIP in
the areas of schedule compliance, labor productivity, and resource application
have become more controversial in recent years as shipbuilders have experienced
long schedule delays and cost overruns. The shipbuilders have viewed these
activities as an attempt by the Navy to find and document shipbuilder problems in
support of Navy defenses against claims. However, the Navy has viewed its
actions as necessary in order to protect its interests in the cost-sharing provisions
of FPl contracts. The Navy also believes that its surveillance activities are
necessary in order to assess schedule realities and to make the best use of
government resources (such as the nucieus crew support required for certair tests
and government-furnished materials).

in some instances, the Navy's lack of confidence in shipbuilder
management information systems has led to increased surveillance activities. In
the Navy's view, the mutual inability of the Navy and its shipbuilders to discern
incipient departures from plan, schedule slippages, and cost growth has largely
been due to the unavailability of meaningful shipbuilder performance data. In
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order to detect problems and correct them before they cause unavoidable delay
and cost growth, the shipbuilder must monitor a variety of performance
measures — cost and schedule performance being only the end result. Examples of
the type of data which are needed include the shipbuilder's performance on its
plans for material ordering and receipt, drawing issue, and manpower application.
In addition, analysis of quality control information provides an early insight into
productivity trends. Although cost and schedule performance may not provide the
earliest notice of problems, it is a powerful tool for assessing the effectiveness of
management control and for planning the future application of resources.

DOD Instruction 7000.2 sets forth standard cost/schedule control
system criteria (C/SCSC), and provides for a work breakdown structure, the
packaging of work, and the establishment of cost and schedule baselines for each
work package. The performance data that are collected by this system show the
budgeted and actual cost of the work scheduled and the work performed. Data can
be accumulated at various levels of detail and can be analyzed to provide an
objective assessment of performance to plan.

C/SCSC have been incorporated into a number of recent shipbuilding
contracts. However, initially it was not accepted by most of the shipbuilders. The
early difficulties stemmed from what shipbuilders felt was a rigid interpretation
of the criteria by the Navy, which could force costly and unneeded changes in
their work deseription and dav~ zollection and reporting procedures. In the course
of the interviews, it became apparent that many of the early reservations about
the cost/schedule control system have been resolved and that most shipbuilders
consider adoption of the system to be beneficial.

At present, all but one of the 11 major shipbuilders are either
validated or well on the way to validation under C/SCSC, and discussions with the
last shipbuilder are continuing. Shipyards which are operating validated systems
are reporting increased confidence in schedule and cost estimates and have
documented numerous instances in which the analysis of the data provided by the
system has permitted detection of incipient manpower, skill, or schedule problems
early enough to prevent schedule delays and/or cost overruns. In some instances,
review of the C/SCSC data by the SUPSHIP has been instrumental in problem
detection and correction,
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2. Non-NAVSEA Activities

In addition to NAVSEA and its subordinate activities, certain other
activities of the Federal Government which also influence the management of
shipbuilding contracts were cited in the shipbuilder interviews as having a
significant, direct effect on Navy/shipbuilder relations and on shipbuilder costs.
These iniclude the Defense Contract Audit Agency (DCAA), the nucleus crew, and
the Board of Inspection and Survey (INSURV). The impact that each of these
activities has on the shipbuilding environment is discussed below.

A number of other government agencies were mentioned adversely
during the interviews, including the Occupational Safety and Health Administra-
tion and the Environmental Protection Agency. Since the latter organizations
exert their influence through law and regulation rather than as participants in
contract management, they are treated separately in paragraph d, below.

a. Defense Contract Audit Agency. Most of the shipbuilders were
highly critical of the DCAA. Their major concern was what they perceived as
unwarranted DCAA involvement in their internal management — an involvement
which they see as steadily increasing. They indicated that this intrusion into their
management affairs often duplicated the activities of the SUPSHIP. Shipbuilder
comments generally gave the impression that they were experiencing increased
overhead costs in order to deal with these expanded DCAA interests.

Exhibit LXIV provides information on ti.e number of DCAA personnel
who are currently on site at the 11 major private shipyards. As this exhibit
reveals, the number of auditors has doubled since 1969, with the largest increase
occurring in 1974 when these staffs increased by about one-third. Since the
DCAA's primary role is the audit of expended funds, one way of measuring the
impact of these auditors on the shipbuilders is to compare the number of auditors
with the doller values of the contracts that are placed with these 11 shipyards.
Exhibit XII {(Chapter One) indicates that the dollar value of the new construction
contracts that were placed with these shipyards has averaged $2,002 million
annually for the past five years. Comparison of this information with the numbers
of auditors as presented in Exhibit LXIV indicates that, on the average, each
auditor examines $21 million in ship contract values annually.
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The SACAM is explicit in assigning the full responsibility for contract
administration to the SUPSHIP. The manual clearly also defines the advisory role
of the DCAA. Navy Procurement Directive 1-408 specifies the relationship
between the DCAA and the SUPSHIPs in more detail.

The functions performed by the DCAA include:

o Audit and review of shipbuilder accounts, internal econtrol
systems, and accounting and business practices.

° Determination of the allowability of costs on cost-type con-
tracts.

. Advice to the procurement contracting officer (PCO) and the
administrative contracting officer (ACO) concerning cost allow-
ability on incentive contracts, the financial provisions of
contracts, and the adequacy of shipbuilder accounting and
financial management systems and estimating procedures.

° Assistance in surveys of procurement systems.

° Preparation of advisory audit reports incident to contract awards
and changes.

The SUPSHIP relies on the DCAA for these advisory services, but does not
supervise or oversee the DCAA staff.

A Memorandum of Understanding was executed by NAVMAT and
DCAA in November 1974 that provides guidelines for the conduet of joint audits
by the field audit offices of the DCAA and the Navy contract administration
offices — naval plant representative offices (NAVPROs) and SUPSHIPs ~ as may be
mutually agreed upon. The final responsibility for determiriing the allowability of
the costs that are incurred remains with the PCO or ACO. Since the DCAA is not
constrained by Navy Procurement Directives and since the Memorandum of
Understanding only addresses joint audits, the DCAA continues to perform audits
at its own initiative.
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b. Nucleus Crew. In most cases, a nucleus crew arrives at the
shipyard prior to completion of construction. The Nucleus Crew clause normally
identifies the increments and times of nucleus crew arrival. The number and date
of arrival of a nucleus crew vary with the size and complexity of a ship and
whether it is nuclear or conventionally powered. Nuclear ship contracts typically
also charge the nucleus crew with assisting the SUPSHIP in inspection of the
propulsion plant, with the proviso that the shipbuilder reserves the right to have
the SUPSHIP review any discrepancies submitted by the nucleus crew to shipyard
personnel.

Neither the Navy's contracts with the shipbuilders nor the SACAM
prescribe a role for the nucleus crew in identifying deficiencies in a ship under
construction. Nevertheless, during the interviews the shipbuilders viewed the
activities of the nucleus crew as unlicensed inspection of the ship and a cause of
disruption and added cost.

The activities of the nucleus crew depend on the responsibilities that
are assigned to them by the Navy. These responsibilities vary with ship types,
being most intense in nuclear-powered ships. Customarily, on nonnuclear ships the
nucleus crew is not given an active role in the process of ship construction and
testing; rather, it is permitted access to the ship for the purpose of familiariza~
tion and training. However, the Navy nucleus crew is charged with the safe
operation of the ship and its systems and, thus, must be assured that discrepancies
are identified and evaluated before proceeding to testing or operation of the ship.
In addition, as the ultimate custodians of the ship for the Navy the crew has an
interest in assuring that all work is correct and complete before they take on the
responsibility for its maintenance.

By far the greatest requirement for involvement of the nucleus crew
arises in nuclear-powered ships because only the Navy crew is authorized to
operate the reactor plant and propulsion systems. As a result, it becomes
necessary for the crew to assume operational control of these and other
supporting systems at various stages in the ship's construction cycle. This custody
transfer may occur on & temporary basis before all shipbuilder work on a system is
completed in order to permit preliminary testing. Permanent custody transfer is
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normally effected prior to the sea trials, with provision made for regulated
reentry by the shipbuilder into the transferred system should further work or
repair be needed. Typically, ship construction contracts have not spelled out the
rules by which these custody transfers occur,

As an element of the custody transfer, the nucleus crew in concert
with the SUPSHIP will inspect the system and document any deficiencies and
incomplete work. These discrepancies are then evaluated to determine whether
any of them must be corrected before proceeding with the test or other evaluation
for which the transfer is required. The conduct of this inspection is not distinctly
identified in contracts, and this fact has contributed to the dissatisfaction
expressed over nonuniform quality assurance actionrs.

Although there is a contractual requirement for formal definition of
discrepancies by the SUPSHIP, in the interest of time and schedule it has been
common practice for shipbuilders to discuss these problems directly with the
nucleus crew. This shortcut, which may be beneficial overall, can also lead to
instances where there is inadequate SUPSHIP screening of perceived discrepan-
cies. These corrective actions by the shipbuilder may also entail changed work.
Some shipbuilders voiced concern over the added administrative effort of
reviewing discrepancy lists which have not been effectively screened by the
SUPSHIP, indicating this practice necessitates that they review and defend
against premature or inaccurate lists. In their view, their only alternative is to
correct the discrepancies without question. However, this approach may result in
work that is beyond the contract requirements or completion of work that may
later need to be redone (such as final cleaning and painting).

c.  Boerd of Inspection and Survey. The INSURV conducts prelimi-
nary acceptance trials prior to delivery of new ships as well as final acceptance
trials after delivery but before expiration of the warranty period. In the case of
nuclear-powered submarines, a combined acceptance trial is held before delivery,
and an in-port material inspection is conducted in lieu of final acceptance trials.

The INSURYV reports all deficiencjes to the Chief of Naval Operations
(CNO) - irrespective of their nature. For example, specification violations which
are the responsibility of the shipbuilder are nonetheless reported to the CNO as
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are recommendations for design changes which may not be required by the
contract design package. Other government-responsible deficiencies are also
reported, including shortages of spare parts for government-furnished equipment,
missing technical manuals, and inability to comply with internal Navy directives
which have no contractual stature. INSURV findings are categorized by their
relative importance. Accordingly, some deficiencies may require immediate
correction while others of lesser significance may be deferred to a post-delivery
period such as the ship's first overhaul.

The INSURYV was cited by several shipbuilders as a cause of disruptive
changes late in the construction of the ship. Although the board's actions have no
contractual standing, the shipbuilders believe that the INSURV's influence causes
SHAPMs and SUPSHIPs to require work just before delivery which might otherwise
be deferred or accomplished at another shipyard. In normal practice, there is a
great deal of pressure on the shipbuilder to finish all work - including the
correction of all shipbuilder-responsible deficiencies —~ during the last few weeks
before delivery, and distinctions as to responsibility and priority often become
blurred. It is a fact that, once a ship has been delivered, low-priority discrepancies
may not be corrected for years since the operating schedule of the ship may
preclude all but essential maintenance and repairs. Thus, to the ship's crew the
INSURYV represents the last opportunity to reinstate or upgrade to higher priority
conditions which the SUPSHIP or the shipbuilder have not accepted as discrepan-
cies.

The INSURV may also detect and report conditions tnat have not
previously been recorded but that require correction, and may decree (to the
Navy) that these conditions be corrected before the ship is delivered. While these
conditions may or may not be the responsibility of the shipbuilder, it is often
called upon to correct them if its skills or facilities are needed. Even though a
contract change may be issued for these efforts, the imposition of unplanned work
against an already full schedule can be costly and disruptive. In cases where the
costs or delays are disproportionate to the value of the correction, waiver
procedures are used by the Navy to defer the correction to & later date.
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d.  Acts of Other Government Activities. The Federal Government
often attempts to achieve various social and economic goals by the enactment of
legislation which has a direct impact on the acquisition process. Two areas where
this is true are equal employment opportunity and small business programs. These
programs (and others similar to them) establish a series of contract performance
reguirements which are not directly related to the ship being built. Typicailly, the
shipbuilder is informed of the need for compliance with these programs in the
RFP, and their effect on costs can be considered during proposal preparation.

Another recent series of Federal Government acts which are directed
at the accomplishment of evolving national goals is far more difficult to address.
Among other things, these acts have established the Occupational Safety and
Health Administration (OSHA) and the Environmental Protection Agency (EPA).

Both OSHA and EPA set minimum standards of performance with
which all U.S. industries must comply by certain dates that are identified by these
agencies. These sovereign acts of the government apply to all contracts that are
in existence at the established date and to all contracts negotiated after that
date. The standards apply regardless of the cost to the shipbuilder (or other
government contractor) - even though OSHA and EPA do not have privity of
contract with the shipbuilder and even though the shipbuilder did not foresee their
impact at the time of the contract negotiations. Historically, the Navy has
routinely treated any costs resulting from these acts of other government
agericies as risks that the shipbuilder must absorb.

The effects of these acts can be considerable and can significantly
effect the shipbuilder's work methods and costs. During the interviews, one
shipbuilder referred to a pending OSHA decision on allowable limits of exposure to
nickel dust as having the potential for requiring some 12,000 employees to do their
work wearing a self-contained dreathing apparatus. Another shipbuilder told the
study team of a prospective requirement to remove all personnel from the decks
of the ship whenever a crane was working overhead. Both of these requirements
would seriously reduce productivity -- and neither were foreseeable requirements
to the shipbuilder or the Navy at the time of contracting.
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C. Discussion and Analysis

It is the view of the study team :hat none of the issues raised in the
area of contract management are fundamental causes of shipbuilder claims.
Rather, these issues are focal points of discontent and reflect a deterioration of
communications which often occurs after claims have been filed (rather than
before). It is clear that the c:imate of mutual trust and respect which once
prevailed between the Navy and the shipbuilders has deteriorated to the point
where suspicion, distrust, and doubt seriously affect the Navy's relationship with
some shipbuilders.

It is apparent that any measures that are taken which will improve the
contract management process will be..efit both the Navy and the shipbuilders.
There will always be a need for close mutual support and communication between
the parties during the construction of naval ships since the contract and the
specifications carnot be so perfectly contrived as to stand alone. The process can
be facilitated if the parties approach the prot:ems that arise by dealing with each
other in an atmosphere of confidence and trust. Yet it appears that this area will
continue to be fertile ground for charge and countercharge should a claim arise.
Thus, the study team believes that one of the principal benefits that should be
sought from improved contract management is closer teamwork and cooperation.
The remainder of this chapter discusses changes in the Navy/shipbuilder contract
management environment that the study team believes can bring about this result.

1. The Contract Management Environment

As noted earlier in this chapter, during the shipbuilder interviews it
was suggested that the Navy's ship acquisition effort would improve considerably
if the Navy would provide a definitive specification and allow the shipbuilder to
construct the ship without Navy intervention. It is the view of the study team that
there are real limits to the practicality of this approach, Because of the
complexity of naval ships and the interdependence of Navy and shipbuilder
procurement and support functions, it is simply not practical to eliminate Navy
involvement. To be sucre, there are shipbuilding programs where the need for
involvement is minimal, those where involvement must be high, and a range in
between. Navy involvement in contract administration can be limited where
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relatively simple ships are built in accordance with commercial practice, little
government-furnished material is provided, and no nucleus crew is needed. This is
the case with such ships as fleet tugs and craft. However, Navy involvement must
be high when the contract and its supporting specifications and drawings cannot
completely deseribe the ship, when a need exists to integrate the efforts of many
agencies of the government with the shipbuilders' schedules and needs, when the
Navy crew must assume responsibility for test and operation of the ship or its
systems before delivery, or when the Navy assumes a significant share of cost
risk. This latter case is generally descriptive of combatant ships and, to a lesser
extent, of auxiliaries.

The existence of the large omnibus claims, in which cause and effect
relationships ere diffiruit to demonstrate and which rely in part on the theory of
constructive change, has also eroded the contract management environment. In
seeking to protect the rights of their organizations, both the Navy and the
shipbuilders have used reservations and disclaimers together with higher levels of
administrative review for formal communications which otherwise might be more
prompt and direct. In the study team's views, the Navy and its shipbuilders must
seek ways at every level to restore and sustain an atmosphere of full and free
communication of the information and decisions that are needed to conduct the
intricate business of shipbuilding. Adherence to the present plan for cost-type
contracts for lead ships and an ample interval between lead and follow ships will
go a long way toward restoring this atmosphere. In addition, as a matter of high
priority, a workable means should be sought by which the shipbuilders and the
Navy can manage constructive changes. This subject is discussed in greater detail
in Chapter Five.

&, NAVSEA Management

(1) Headguarters Organization. In view of its scarce personnel
resources, the stu;iy team believes that NAVSEA has followed the most practical
approach in keeping SHAPM staffs relatively small and in attempting to maintain
common functional organizations. These common organizations have the advan-
tage of promoting uniform implementation of business and technical policies
among projects, providing flexibility of mangower allocation, and establishing a

-
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stable organization for career development. However, the lack of identification to
specific ship acquisition projects makes these organizations vulnerable to
reduction when NAVSEA is faced with personnel or budgetary limitations. The
history of personnel ceiling reductions over the past decade appears to
demonstrate the difficulty involved in sustaining manpower which is not directly
related to an identifiable project or program. The study team concludes that the
current project management approach should be continued in NAVSEA, but that
the functional organizations should be structured and staffed so that they will
attract qualified personnel.

(2) NAVSEA and NAVSEC Staffing. NAVSEA's total involve-
ment with the shipbuilders requires that its actions be technically sound,
responsible in terms of schedule and cost impact, and undertaken in a timely
manner. The ability of NAVSEA and of NAVSEC to meet these criteria has been
damaged by the methods by which personnel ceiling reductions and grade-ievel
controls have been administered. It seems that attrition rather than management
judgment has been allowed to shape the organization. Further, it appears that
unrealistically low grade levels and the inability to promote because of freezes
are severely damaging NAVSEC's ability to perform its mission. The lack of
sufficient experienced contracting personnel can also be traced to extremely low
grade levels and poor promotion opportunities in the Contracts Directorate as
compared with other agencies. Since a contract specialist who is assigned to a
major ship acquisition program has one of the most difficult and challenging
contractual assignments within the Federal Government, such positions should
carry commensurately high grades.

The study team believes that NAVSEA cannot carry out effective
programs for ship acquisition management with the major personnel constraints
that ave depicted in Exhibits Ll‘x and LX, above. If NAVSEA is to be a true
manager of its ship acquisition programs — that is, if it is to manage shipbuilding
programs that are characterized by few claims and on-time ship deliveries, it
needs to be abl2 to hire and retain the right peopi: 107 the job, The Navy should
develop procedures for manpcwer ceiling controls and grade~level controls which
will allow greater management judgme..t in adjusting to changes in manpower or
grade-level authorizations.
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(3) Management Style. The study team notes that the policies
and procedures by which NAVSEA organizations administer shipbuilding contracts,
as set forth in the SACAM, prescribe a bold and energetic approach in pursuit of
the Navy's ship acquisition goals. The study team believes that the SACAM should
be restudied with a view to examining the problems of contract management. Such
a study should develop guidance which is more strongly oriented toward prompt
solution of shipbuilding problems, thereby assuring that Navy and shipbuilder
interests are mutually served.

Further, the study team notes that the management style of NAVSEA,
particularly its policy of active contract management, requires substantial
numbers of personnei. If NAVSEA concludes that it has insufficient personnel to
carry out all of its ship acquisition responsibilities for reasons of national policy or
other considerations, the study team believes that NAVSEA should identify lower
priority functions and should seek approval for their elimination.

(4) NAVSEC Design Capability. Earlier in this chapter, it was
indicated that a large volume of ship design services are now obtained from
commercial design agents because of reductions in NAVSEC's on-board personnel.
However, two major problems flow from the use of outside design resources: the
need to monitor the work of these agents and the fragmentation of the design
effort that is caused by assignment of subtasks to various design agents — rather
than assignment of the total task to one agent.

The study team believes that the large volume of design services for
which NAVSEC now contracts (representing 70 percent of all design dollars)
reduces the quality of the ship design if these services are not adequately
monitored and coordinated. To the extent that these services are fragmented by
the assignment of various design subtasks to a number of different design agents,
the study team believes that NAVSEC suffers deterioration of its ability to
organize these products into a coherent whole. Accordingly, the study team
believes that efforts to procure design services in these smaller packages should
be suppiemented with a practice of procuring a more coordinated design product
from the contract design agents. In addition, the study team believes that the
NAVSEC in-house engineering capability should be restored to its pre-1970 level.
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This conclusion follows from the observation that NAVSEC's respon-
siveness has diminished, as reflected in the increasing time requirements for
technical decisions and drawing approvals and the less-than-adequate specification
control. If adequate technical strength is restored to NAVSEC, the specifications
for which it is responsible should be kept more current and, at the same time,
more considered judgment should be possible in tailoring them to the particular
ship procurement under consideration. The study team believes that such
improvements will decrease the potential for conflicting specifications and, in the
long run, will permit the SHAPM to procure follow ships to the initial
specification without the need to modify it for update purposes.

b. SUPSHIPs. The perception of several shipbuilders that decision
authority has become more centralized in NAVSEA appears to be valid, but the
study team believes this situation must be considered in light of the shipbuilding
programs and the goal of contract management. Given the assigned role of the
SUPSHIP as the focal point for all actions dealing with specific shipbuilders,
NAVSEA Headquarters should delegate to the SUPSHIP the authority to make all
of the necessary decisions at that level. While such delegation may be carried out
effectively when one type of ship is being built in a single shipyard, it wil! be far
more complicated when the same types of ships are being built in different
shipyards. In these circumstances, the need for central control of the activities of
these several shipyards is supplied by the SHAPM program management
representatives (PMRs). The PMRs can apprise the SHAPM of the priority of the
attention needed on matters which must be controlled in NAVSEA. Consideration
should be given to limiting referrals to NAVSEA to only those matters which
demand it and to stimulating as much delegation to the SUPSHIPs as is practical.

(1) SUPSHIP Staffing. The SUPSHIP staffing criteria, which
were developed as a means of establishing the level of manpower required for the
SUPSHIP offices, rely heavily on progress payments as a basis for assessing annual
budget and manpower needs. However, the existence of the large shipbuilder
claims, which indicate expenses in excess of progress payments, suggests the need
for reassessment of these criteria. The SUPSHIPs who are involved with major
claims have been required to shift their resources to assist in claims evaluation
and t> initiate more active problem identification and claims avoidance programs.
1t is difficult to relate these functions to the level of progress payments.
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Over the past few years, personnel have been added to the SUPSHIP
offices. Hence the shipbuilders' perception of an increased presence of SUPSHIP
manpower in their shipyards is a fact. However, the study team believes the real
issue is to determine the appropriate number and types of SUPSHIP personnel that
should be stationed at the commercial shipyards given the dynamic nature of the
contract management environment. Accordingly, a review of the SUPSHIP
staffing criteria is in order.

(32) Inspection. The study tear: recognizes that the inspection
role of the SUPSHIP is an essential element of shipbuilding contract management.
The complex nature of the ship construction process precludes the use of full Navy
inspection and testing to ascertain contract compiiance. Further, it is sounder
management to place the major responsibility for inspection on the shipbuilder,
with surveillance of its effort being the primary task of the Navy. Such
surveillance necessarily includes spot-checking the details of the work at a level
dependent on the effectiveness of the shipbuilder's inspection system. These
detailed spot checks, which are conducted in accordance with MIL-Q, are not
believed to be a significant problem to the shipbuilders — although there may be
lingering difficulties in making the transition from the previous type of
government inspection to the present mode. The problem associated with the Navy
inspections does not appear to relate to the SUPSHIP quality assurance function as
much as to the process by which the Navy accepts systems for temporary or
permanent operational control. This topic is considered further in the discussion of
the nucleus erew issue.

(3) Subcontract Consent. The study team feels that NAVSEA
and the shipbuilders should continue to pursue adoption of the DOD procedures
with regard to subcontract procurement systems. This will require the cooperation
of both parties in conducting systems reviews and upgrading systems until they are
epproved. Once a shipbuilder's procurement system has received Navy approval,
the need for consent to individual subcontracts should be drastically curtailed. The
goal should be to adopt fully the DOD procedure calling for no prior approval of
subcontracts on FPI contracts (except in special cases as spelled out in the
contract) and limited prior approval on cost reimbursement contracts. The DOD
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procedure gives the guvernment ample protection by providing for regular
surveillance of the shipbuilder's procurement system and for full review every
three years after the initial approval of the system.

(4) Surveillance. The study team believes that the SUPSHIP
must be able to verify the validity of a shipbuilder's processes and supporting
management data. Te the extent that these processes and data are valid, Navy
surveillance can be reduced to spot-checking. Where experience indicates that
there is a departure from standards or defective data, the level of surveillance
may need to be increased.

To this end, the study team feels that the provision of credible,
reliable, and meaningful shipbuilder performance data to both parties will mean a
common basis for understanding performance trends and a means for detecting
and correcting the adverse effect of shipbuilder or government actions. Although
the performance data to be analyzed are far broader than cost and schedule
performance information, these are essential elements for which an accepted
analytical method now exists. The Navy seems to recognize the need to permit
each shipbuilder to adapt DOD Instruction 7000.2, Cost/Schedule Control System
Criteria, to its own management scheme and data collection system. Under these
circumstances, it would be beneficial to both parties to arrive at approved
C/SCSC as quickly as possible.

2. Non-NAVSEA Activities

a. DCAA. The growth of the DCAA role in shipbuilding is useful in
that it provides more timely audit services to the SUPSHIPs. The on-site presence
of DCAA auditors is particularly helpful in view of the growing need for financial
audits under cost reimbursement and incentive contracts. However, with respect
to management or operational audits, the DCAA presence has been the focus of
considerable controversy. The shipbuilders have complained of audits beyond the
competence of he DCAA resident auditors. While the Memorandum of Under-
standing between NAVMAT and DCAA specifies the techniques to be used in
making joint SUPSHIP and DCAA audits, it is silent on the management or
operational audits that are made solely by the DCAA. The study team believes
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that the memorandum should be clarified to require that all DCAA management
or operational audits of shipbuilders be made jointly with the SUPSHIP to assure
that Navy shipbuilding expertise is used in the evaluative process that is essential
to such audits.

b. Nuecleus Crew. The study team feels that the involvement of the
nucleus crew is not a major issue in the management of ship construction
contracts. While their influence may be real, their impact on claims and cost
increases through extra-contractual actions is significant only if it is not well
controlled. It is up to the shipbuilder and the SUPSHIP to do their jobs well to
prevent these influences from being disruptive.

Improvements may be achieved by including more explicit descriptions
in the contract or by specifying the required conditions of completion as
prerequisites to custody transfer prior to specified key events such as dock
trials, crew certifications, and sea trials. The difficulty in describing these
conditions in sufficient detail to preclude disagreements is a principal cause of
past problems. Due to the differences in ship equipments and systems, the study
team does not believe that written descriptions will achieve permanent improve-
ments. Nevertheless, given these inevitabie differences and the fact that nucleus
crew personnel seldom return for a second pre-commissioning assignment, it is
important to establish standards of acceptability at a given shipyard. In this way
the shipyard can plan in advance for turnover requirements and will be protected
from idiosyncrasy. Conversely, the SUPSHIP can rely on the standards in order to
resist the pressures for relaxation of serutiny when schedules are compressed.

Controversies of this nature are not new to the shipbuilding business;
they have traditionally been a part of the normal give-and-take of the business
and have usually been settled in a routine manner. What has changed is the volume
of such activities which has increased as the complexity of ships has required
greater Navy involvement in the test and trial phases. There also appears to be a
reluctance on the part of the shipbuilders to accept responsibility for corrections
that they might not have contested at a more opportune time. Because of the
large number of reported discrepancies and the frequent uncertainty as to
responsibility, this is an area where there is high petential for the generation of
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constructive changes. Requiring that all such diserepancy reports be processed as
SUPSHIP quality deficiency reports (QDR) will sereen out improper discrepancies
and will assign responsibility more equitably. The penalty for this screening is the
ardded time and cost burden of formal processing. Clearly, there is no substitute
for balanced judgment in this area.

The study team conecludes that it would be beneficial to define the
specific events for which systein or compartment turnover to the Navy is required
and to provide for a standardized definition of the conditions to be met at those
times. The process by which formal and informal notification of deficient
conditions is made to the shipbuilder should also be reviewed to obtain the
optimum flow of information.

e. The Board of Inspection and Survey. The naval INSURV plays a
vital role in the ship acquisition process by ensuring that the Navy receives safe
ships that meet mission requirements. Despite complaints that the INSURV causes
late additions of work, the study team conciudes that current procedures provide
for handling this issue within the terms of the contract and that the disruptive
effects of the INSURV may be overstated.

d. Acts of Other Government Activities. It is obviously impractical
to exempt Navy ship acquisitions from the impact of the government's sovereign
acts. However, some means should be developed within the framework of the
contract to compensate shipbuilders for the resulting expenses. To this end, as
noted in Chapter Three it is recommended that there be selective removal of
unknown risks from the shipbuilder through an appropriate clause in the contract.
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D. Conclusions

L

e

The study team oelieves that a number of changes should be made in
the management and administration of Navy ship construction contracts. The
study team's conclusions in each of these areas are summarized below.

Communications

The Navy and its shipbuilders must continuously seek ways to sustain
an atmosphere of full and free communication.

Personnel

b.

<.

NAVSEA should continue to employ its current project manage-
ment practices, but should identify and obtain the authority to
implement procedures which will assure that its functional
organizations attract personnel with the qualifications necessary
to manage ship acquisitions.

Navy commands, such as NAVSEA, should be granted manage-
ment flexibility to handle personnel ceiling reductions and grade-
level controls more effectively. (Across-the-board freezes are
destructive.)

NAVSEA should review the SUPSHIP staffing criteria to ascer-
tain whether progress payments are a valid basis for determining
personnel levels,

Bnvironment

The SACAM should be reviewed to assure that it reflects guidance to
ship contract administration personnel that is strongly oriented toward
prompt problem-solving.

NAVSEC Design Capability

b.

NAVSEC should contract for design work in larger, coherent
packages in order to facilitate better design coordination.

The NAVSEC engineering capability should be restored to its pre-
1970 level.
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¢. NAVSEA should adopt controls which preclude blanket invocation
of updated specifications and allow the SHAPM selectivity in
updating specifications only where necessary.

Procurement System Approval
and Subcontract Consent

NAVSEA and the shipbuilders should continue to work toward full
adoption of the DOD procedures for procurement system approval and
subcontract consent.

Management Information Systems

NAVSEA and the shipbuilders should continue to improve their
management information systems and should adopt cost/schedule
control system criteria in accordance with DOD Instruction 7000.2.

DCAA Audits

NAVMAT and the DCAA should clarify their Memorandum of Under-
standing to provide that DCAA management and operational audits of
shipbuilders be made by DCAA only on a joint basis with the cognizant
SUPSHIP.

Nucleus Crew

NAVSEA should define the specific events that require system or
compartment turnover to nucleus crews and should provide a standard-
ized definition of the conditions to be met at those times.




Chapter Five. Cﬁange Management
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CHAPTER FIVE. CHANGE MANAGEMENT

A. Background

Change is inevitable during ship construction. The acquisition of ships
is conducted in an environment of rapidly advancing technology and changing
needs and requirements. The contracts span a number of years and are frequently
based on government needs that are defined a substantial time before the contract
is awarded. Thus, occasions arise during performance when it is in the govern-
ment's interest to change the specifications or the methods of performance.

The design process for naval ships, as described in Chapter Two, also
leads to the generation of substantial numbers of changes. Ship design has tended
to be iterative and evolutionary to the extent that even designs of later vear
follow ships contain new elements which require interpretation during contract
performance. The Changes cilause allows the parties a ready means of addressing
such issues. It also provides shipbuilders with a simple means of proposing
desirable changes since the contracting officer can readily adopt them by issuance
of a change order.

The change process in Navy shipbuilding has its own terminologv and
procedures. Appendix B presents a discussion and explanation of the change
lexicon, plus a number of detailed comments on the overall change process.

1. The Changes Clause

Over the past decade, shipbuilding contracts have contained several
different Changes clauses. However, one uniform provision of all of these clauses
is the unilateral right of the Navy to order changes. The standard language stating
this right is found in the ASPR Changes clause for supply contracts as follows:

The Contracting Officer may at any time, by a written order and
without notice to the sureties, make changes, within the general scope
of this contract, in any one or more of the following: (i) Drawings,
designs, or specifications, where the supplies to be furnished are to be
specially manufactured for the Government in accordance therewith;
(ii) method of shipment or packing; and (iti) place of delivery.
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The clause imposes certain limitations on the changes which may be ordered. The
first limitation is that any change must be "within the general scope" of the
contract. This means that in ordering changes the contracting officer must stay
within the broad parameters which are descriptive of the function of the product
being procured. This limitation protects the shipbuilder in that it cannot be
required to do work that is not a reasonable and appropriate part of the produet
being acquired. However, the limitation also protects the Navy since it prevents
contracting for unrelated work which should be acquired as a new procurement.
Another uniform portion of the clauses requires that the shipbuilder continue
performance of the contract as changed — even though the parties cannot resolve

disputes as to changes.

The clauses also give the shipbuilder the right to an equitahle adjust-
ment when a change is ordered. The ASPR clause states this right as follows:
If any such change causes an increase or decrease in the cost of, or the
time required for the performance of any part of the work under this
contract, whether changed or not changed by any such order, an
equitable adjustment shall be made in the contract price or delivery
schedule, or both, and the contract shall be modified in writing
accordingly.
This provision is intended to assure the shipbuilder that the cost and schedule
consequences of an ordered change will be recognized by the government and that
the contract will be modified, in writing, as necessary to reflect the increased
cost to the shipbuilder as well as any necessary schedule delays resulting from the
change. The clauses also provide that, if the parties fail to agree to an equitsble
adjustment, the shipbuilder is afforded the right to appeal under the Disputes

clatse.

The ASPR Changes clause is limited in its language to those changes
which are ordered in writing. Hence, in the late 1960s, when shipbuilders hegan to
submit requests for substantial equitable adjustments that were based on shin-
builder-perceived changes which were not orderad in writing — so-called "con-
structive changes,” Navy shipbuilding contracts did not contain procedures for
dealing with these changes. To remedy this defect, the Navy drastically aitered its

Changes clauses in shipbuilding contracts to provide for the identification and
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treatment of constructive changes. Subsequently, the ASPR made provision for
constructive changes in a clause entitled Notification of Changes.

The clauses require that any shipbuilder claim for adjustment must be
asserted within a definitive time period from the date of receipt of a change
order. This time period has generally been negotiable, and many shipbuilding
contracts specify a 45- or 60-day period. In addition, at the discretion of the
contracting officer, such claims may be acted upon at any time prior to final
payment under the contract.

2.  'The Change Process in Shipbuilding

Since the term "change" has come to have a number of meanings, it is
important to distinguish between the two major types of changes. In this
discussion, the term "directed change” will be used to characterize those formal,
deliberate changes which have been ordered in writing by the contracting officer,
while the term "constructive change" will be used to deseribe those changes which
have originated apart from such directed actions. This latter category includes
changes resulting from shipbuilder responses to communications or from acts or
omissions of government personnel. It should be noted that, when the Navy agrees
a constructive change has in fact occurred, it will issue a directed change
formalizing that fact.

a. Directed Changes. The most visible type of change that occeurs in
naval shipbuilding is the directed change. While the suggestion for such a change
may come initially from the shipbuilder or the design agent, these changes do not
take effect until they are ordered by the Navy. There is no dispute as to whether
they constitute changes, but there may be a dispute over the equitable adjustment
to which the shipbuilder is entitled as a result of such a change.

Directed changes may take the form of a bilateral modification to the
contract or they may be directed unilaterally by the Navy. A bilateral contract
modification occurs when the Navy and the shipbuilder mutually agree on the
scope and price of a change. Bilateral modifications may take the form of fully
priced supplemental agreements that include a release of future claims; thev may
contain provisions that make them maximum-priced; or they may be partially
priced, with a reservation that some element of the equitable adjustment {such as
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delay and disruption) is to be resolved at a later date. It is Navy poliey to seek
bilateral agreements with shipbuilders on changes together with full advance
pricing before entering into a change. The Changes clause also permits directed
changes to be ordered unilaterally; however, there are policy restrictions on such
orders.

(1)  Control Procedures. Excessive use of directed changes can
greatly increase the price of the ship to the Navy as well as delay its delivery.
Directed changes may also have serious and adverse effects on shipbuilders in that
they may disrupt work on other contracts or projects which require the effort of
the skilled manpower and facilities that must be used to execute the changes.
There are various controls within the DOD and the Navy that are designed to
minimize such effects. These controls, which have been implemented by NAVSEA
in the Ship Acquisition Contract Administration Manual (SACAM), require that
there be a compelling reason to justify the implementation of a directed change.1
Such reasons are limited to correcting deficiencies or errors in design, meeting
operational requirements, providing for the safety of personnel and equipment, or
realizing cost savings to the government. Normally, changes that can be prudently
implemented after delivery of the ship are not issued during the construction
cycle.

Directed changes are controlied by (i) documentation requirements
through the preparation of engineering change proposals (ECPs) and (ii) a change
control board (CCB) which is established by each ship acquisition project manager
(SHAPM) to review all of the significant ECPs to determine whether they should
be authorized fer implementation during construction. ECPs are prepared by the
shipbuilder to document the change and the full effect that it is expected to have
on the shipbuilding program. ECPs are required for all changes that alter the
configuration of those parts of the ship that have been designated for
configuration control by inclusion by the SHAPM in the configuration baseline of
the ship. When such a configuration baseline is established, it effectively stan-
dardizes all of the subsequent ships in the class to that configuration — unless

ISACAM, 12-2.
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changes are approved permitting deviation from the baseline. Since the shipbuilder
inevitably encounters purchased items or construction methods on the baseline
whiceh it cannot practically include in the ship, the volume of changes increases as
more parts of a ship are included in the configuration baseline. The most common
occurrence of this type is when a purchased item is no longer being manufactured
in a configuration that is identical to what was specified on the baseline.

NAVSEA follows the guidance of MIL-STD-480 in specifying the sub-
stantial amount of detailed information which the shipbuilder must include in the
ECP. During the interviews, it was stated that the need to provide this informa-
tion imposes a large burden on a shipbuilder when a detailed analysis of all of the
characteristics of the ship has not been made. For example, ECPs must document
the impact of a proposed change on lifetime operation and maintenance costs as
well as the immediate effects on the shipbuilding contract. This information is not
readily available to many follow shipbuilders.

When an ECP has been submitted by a shipbuilder, it is reviewed by a
CCB if it has a significant impact on the shipbuilding program. The CCB is
composed of members from various disciplines and is responsible for evaluating
the change in terms of its cost, performance, and delivery impact on the ship as
well as for determining the production and logistics support that will be required
thereafter. SHAPMs have limited change approval authority and must obtain
approval from higher authority for changes beyond their established approval
levels.

Generally, the greater the technical, cost, and/or schedule impact of a
change, the higher the required organizational level of approval. For example,
changes which affect the military characteristics of the ship can only be issued
with the approval of the Chief of Naval Operations. After appropriate approval,
the SHAPM is responsible for implementation of the change via an administrative
document known as a headquarters modification requisition (HMR) which is
forwarded to the SUPSHIP, The HMR authorizes the SUPSHIP to contract for the
change with the shipbuilder and frequently contains limitations on the dollar
amount and method of ordering the change. In short, changes to shipbuilding
contracts are not issued unless they are processed through a well-disciplined
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configuration control system. One adverse impact of this system is that changes
are issued at a slow pace. The shipbuilders commented during the interviews that
this presented a significant problem. A review of one major program indicated
that it takes from four to seven and one-half months to issue a change after an
ECP has been received from the shipbuilder.

An example of a directed change wot.ld be one ordered by the Navy as
a result of operational experience to improve a certain aspect of a hydraulic
system. Another would be a change directed by the Navy to provide protective
shields over certain equipments that had not been identified as safety hazards
during the design process.

During hearings before the Seapower Subcommittee, industry represen-
tatives expressed their disenchantment with having to perform changed work.
Nevertheless, during the interviews, virtually all of the industry representatives
agreed that the Navy has a legitimate need to issue changes after contracting.
However, they were also unanimous in emphasizing the need for "tight" Navyv
management of changes - to minimize them, to defer unnecessary changes for
backfit, and to implement necessary changes as early in the construction process
as possible. Indeed, many of the shipbuilders felt strongly that the timing of
changes presents an overall opportunity for cost reduction in shipbuilding.

(2) Number of Directed Changes. The Interim Report refer-
enced shiphuilder statements to Congress concerning the alleged high volume of
directed changes on shipbuilding contracts. However, data reviewed by the studv
team indicate that adjustments to a contract as a result of ordered changes
represent a relatively small percentage of the contract value. Exhibit LXV
presents the number and dollar value of all of the changes that were issued for six
recently delivered Navy ships and indicates the percentage of contract price that
is represented by these changes. As these data reveal, the total number of changes
that are issued against a ship construction contract varies with the complexity of
the ship. For example, the nuclear aircraft carrier Fisenhower (CVN-69) had 1,753

changes issued, whereas a less complex ship such as the replenishment oiler
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EXHIBIT LXV
COMPARISON OF CHANGES TO ORIGINAL CONTRACT PRICES*

Percentage Value of 3

Ship Number gf Contract Value of Ship Changes _ Ship Change to [
Type Modifications Issued®* (Millions of Dollars) Criginal Contrect Price |
CVN-69 1,753 $17.7 5.9% !
SSN-650 498 3.9 6.3 !
LHA-2 430 10.4 6.5 :
AOR-7 238 4.9 1.0
CGN-38 1,021 9.7 8.8 :
CGN-3§ 1,007 4.7 5.0 i

Average Value of Changes to Original Contract Price: 6.5%

*Data are based on delivered ships. In some cases, the data may not include all changes be-
cause some may be unadjudicated while others may be involved in claims.

*¢Includes a few contract amendments (such as escalation payments, correction of defects, and
so on) which implement actions under clauses of the contract other than the Changes clause.
These amendments do not significantly affect the conclusions on the volume of change

activity.

Source: Compiled by NAVMAT from data obtained from NAVSEA SHAPMs and SUPSHIPs.
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Roanoke (AOR-7) had 238 changes issued. In the case of the nuclear aircraft
carrier, directed changes made up only 5.9 percent of the contract price, while
changes for the oiler represented only one percent of the contract price. The
average percentage value of changes to the original contract price for the ships
listed was 6.5 percent.

b. Constructive Changes. A constructive change is defined as a
course of conduct (which may include actions, inactions, and written or oral
communications) by the contracting off'~er or an authorized representative that
causes the shipbuilder to perform additional or different work than what is
required by the contract terms. Under law, constructive changes are construed to
have the same force and effect as directed changes that are issued bv a

contracting officer under the Changes clsuse.

(1) Categories of Constructive Changes. There are three broad
ostegories of constructive changes: (i) defective or ambiguous drawings and
specifications, (ii) communications and interpretations during the ship con-
struction cycle, and (iii) failure of the government to meet its contrectual obli-
gations.

(a) Defective and Ambiguous Drawings and Specifica-
tions. The need for the first type of constructive change results from errors,
ambiguities, or defects in the drawings and specifications furnished to the
shipbuildet-.l Such changes can occur in the lead ship contract when the contract
design package contains errors or is misleading. For example, a constructive
change may be required if the contract design package will not permit the use of
an accepted construction methodology which the shipbuiider would normally plan
to use, but the prohibition is not clearly stated and is only discovered in the

1; discussion of the various forms this information takes and the way it is created
during the conceptual, preliminary, contract, and deteil design phases of the ship
acquisition process is presented in Chapter Two.
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process of developing the detail design. Similarly, a constructive change might
occur if a contract design package reflects three boilers of a certain size and
capacity located within an identified boiler room, but the shipbuilder discovers
during detail design that space constraints make it physically impossible to install
the boilers without modification to the structural detaile specified within the

vy Tesds eva

A~
AVl

tract design.

Constructive changes involving defective drawings and specifications
also occur when inaccurate working drawings are furnished to follow shipbuilders.
Such inaccuracies can easily occur because working drawings are frequently
mndified during construction of the lead ship. The bulk of these revisions record a
wide variety of actions and decisions, such as correction of errors, clarification of
data, and improvements in manufacturing processes. Inaccuracies also occur

because the working drawings produced through this revision process do not
accurately reflect the way the lead ship was built.

If defective working drawings which have been furnished by the Navv
are unknowingly used by the follow shipbuilder and if they result in work that must
subsequently he corrected, a constructive change may exist. This would be the
case if the shipbuilder couid prove that the Navy knew of the defective drawings,
insisted on their use by the follow shipbuilder, or was otherwise responsible for
multiple defects that caused serious luss to the shipbuilder. Another example
would be when working drawings that were furnished to the follow shipbuilder
were obsolete because the Navy failed to communicate to the follow shipbuilder
corrections to the drawings that had been made by the lead shipbuilder.

(b) Communieations and Interpretations. The second gen-
eral category of constructive changes are those resulting from communications
during contract performance. As discussed in Chapter Four, there is necessarily a
large amount of written and oral commurucation between the Navy and its
shipbuilders during ship construction. However, this situation creates the risk that
Navy officials will inadvertently order changes in the work. In such situations,
considerable controversy can arise over what was said and whether the
communications actually constituted an order for changed work. An example

would be a casc where the follow shipbuilder installed the anchor windlass piping
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in accordance with lead shipyard drawings. Subsequently, a Navy inspector
erroneously determined that the installation would have to be removed and
reinstalled because it was not in conformance with ship specifications. The
shipbuilder complied with the Navy inspector's determinations. The actions of the
Navy inspector constituted a constructive change for which the shipbuilder was
entitled to compensation.

In another situation, the ship specifications noted that "butterfly type
valyes in accordance with MIL SPEC MIL-V-22133 may be used in lieu of gate
valves where applicable.”" Since butterfly valves are less expensive and since there
was no other provision in the contract restricting the substituted use of the
butterfly valves, the shipbuilder informed the appropriate Navy official of its
intention to use butterfly valves in lieu of gate valves. The Navy official disagreed
with the shipbuilder and required the use of the more costly gate valves.
Subsequently, it was determined that butterflv-type valves were applicable. The
Navy official's action constituted a constructive change,

(¢) Pailure of the Government to Meet Its Contrac-
tual Obligations. The third category of constructive changes are those resulting
from failure by the Navy to perform its contractual obligations. As discussed in
Chapter Four, there are numerous interactions between the shipbuilder and the
Navy during contract performance with the opportunity for inaction by Navy
personnel when the shipbuilder needs positive communications to permit it to
proceed with the work. To the extent that the contract provisions or good business
practice call for action by the Navy, a constructive charige may result if the Navy
fails to act. One example would be the failure of the SUPSHIP to give subcontract
approval in a timely manner. Another example would be the failure of the SHAPM
to resolve a technical problem growing out of government-furnished equipment.

(2) Numbers of Constructive Changes. The study team was
unable to quantify the number of constructive changes that occur on shipbuilding
contracts. However, during the interviews, the shipbuilders stated that such
changes happen regularly as a result of defects in the design package and the
substantial amount of communication that occurs on a daily basis during ship
construction. It is also clear that shipbuilder claims for additional compensation
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have been based to a large extent on the presence of a large volume of construc-
tive changes. In an examination of 50 shipbuilding contracts for the period from
1968 to 1975, NAVSEA categorized claims on the basis of their causes. This
analysis found that defective specifications and plans, excessive quality assurance
and inspection requirements, late and defective government-furnished equipment
and information, and defective lead yard working drawings accounted for 61
percent of the causes of claims, as indicated by the shipbuilders filing these
claims.

(3) Constructive Change Control Efforts. Efforts are currently
under way in NAVSEA to control the volume of constructive changes. The
principal initiative is through the use of the contract clauses ~ particularly the
Changes clause as it appeared in Navy Procurement Circular 18 and the more
recent ASPR Notification of Changes clause. The Navy Procurament Circular 18
Changes clause was developed by the Navy in response to an increasing volume of
constructive changes and claims that were based on such changes. The clause
required that the shipbuilders promptly notify the Navy of any "written or oral
communication . . . or any other act or omission of the Government" which the
shipbuilder regarded as a change. It was envisioned that the clause would reduce
claims and facilitate contract administration by providing the Navy with early
warning of shipbuilder-perceived problems which could he obviated or acknowl-
edged and priced in a timely fashion.

During the interviews, the shipbuilders voiced objection to several
facets of the Navy Procurement Circular 18 clause. Several complained that the
10-day reporting period did not provide adequate time for them to prepare and
accumulate the supportive material required when putting the government on
notice. In addition, the shipbuilders cited the vagueness of the clause in identify-
ing the beginning of the notice period. Finally, the shipbuilders objected to that
part of the clause which precluded them from recovering costs that they incurred
in connection with a constructive change more than 20 days prior to the time the
government was put on notice of the perceived change. They stated that this
provision was an attempt by the Navy to avoid payment of the legitimate costs for
which the shipbuilder should be reimbursed.
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The ASPR Notification of Changes clause was developed, in part, as a
response to the shipbuilders' objection to the Navy Procurement Circular 18
clause. While the intent of the clause remains the same ~ to ensure that the Navy
is promptly notified of government conduct which the shipbuilder regards as a
change (including actions, inactions, and written or oral communications) — the
clause contains several significant modifications to the Navy Procurement
Circular 18 clause.

Exhibit LXVI presents a comparative summary of these two clauses.
As the exhibit reveals, the ASPR Notification of Changes clause changed the time
for putting the Navy on notice from a 10-day period to a period to be negotiated.
In practice, the time period negotiated has frequently been 30 days. The ASPR
clause also attempts to clear up the lack of specificity in the Navy Procurement
Circular 18 clause as to what triggers the commencement of the notice period.
The ASPR clause specifies the date that starts the notice period as the date that
the contractor identifies any government action, inaction, written or oral
communication which the contractor regards as a change to the contract terms
and conditions. However, the question still remains as to which shipbuilder
officials/employees constitute the "contractor" whose identification of "govern-
ment conduct” starts the notice period.

Another significant deviation from the Navy Procurement Circular 18
Changes clause is deletion of the provision that precludes a claim for costs
incurred more than 20 days prior to providing notice. The provision of the ASPR
clause gives the shipbuilder the right to an equitable adjustment if the government
confirms the change, adding the caveat that any such adjustment "shall not
include increased costs...resulting from the contractor's failure to provide
notice . . . (as required by the clause)."

In a further effort to control constructive changes, 2 recent NAVSEA
initiative placed 15 additional personnel in five SUPSHIP offices for the purpose
of aiding in the monitoring of changes - particularly constructive changes.

e¢.  Methods of Ordering Changes

(1) Directed Changes. Directed or formal changes may be
ordered in the form of a bilateral modification or by a unilateral change order.
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EXHIBIT LXV]

CONTRACT CLAUSES DIRECTED TOWARD
CONTROLLING CONSTRUCTIVE CHANGES

Contract Provision

Navy Procurement
Circular 18 Changes Clause®

ASPR Notification
of Changes Clause

- Authority for Ordering
Changes

Unilaterul authority for
Navy.

Covered by ASPR Changes
clause,

~ Notification Request

Written notification to the
contracting officer.

Written notification to the
contracting officer or ad-
ministrative contracting
officer.

Personnel that Identify
Government Actions
Triggering the Notifi-
cation Requirement

~ Start Date for Vague. Date the shipbuilder identi-
Notification fies the constructive change.
- Identity of Contractor Silent. Silent.

— Time Period for
Notification

10 days from an unidenti-
fied date.

Time period negotiated from
date the shipbuilder identi-
fies change.

- Government Time to
Respond

10 days from contractor
notification.

}
b
!

H

. Time period negotiated from

date of shipbuilder notifica-
tion.

— Cutoff Date on
Recoverable Costs

Limited to costs incurred no
more than 20 days prior to
the start date for notifica-
tion (except ,or errors in
drawings, designs, or
specifications).

No cutoff date established.

- Shipbuilder Rights

Permits requests for equi-
table adjustments subject

to other provisions of the

clause.

Same.

~ Time Period for Sub-
mittal of a Request for
Equitable Adjustment

30 days from time of Navy
response.

Ccvered by ASPR Changes
clause.

-~ Navy Rights

Obtain early shipbuilder
notification and decision on
perceived constructive
changes.

Same, but no limitations on
recovery tied to date of
notification.

FOS T (T

*The Navy Provurement Circular 18 Changes clause addresses directed changes as well as con-

structive changes,
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When the parties agree to a bilateral modification that incorporates a change into
the contract, this agreement may be fully priced or subject to later pricing action.
Fully priced bilateral modifications cover all of the effects cf a change with
respect to price and/or delivery dates. Bilateral modifications which are not fully
priced can be of various types: they may include a maximum price, they may be
partially priced, or pricing may be deferred until some condition that is specified
in the modification has been met.

Changes that are issued by the change order route are unilateral rather
than bilateral actions. They are followed by negotiation of an equitable
adjustment in price and/or time of delivery. Navy policy has greatly restricted
this method of ordering changes. The current policy is based on guidance from the
Office of the Secretary of Defense. DOD Directive 5000.1 states:

Changes shall be limited to those that are necessary or offer
significant benefit to the DOD. Where changes are necessary, they

shall be contractually priced or subject to an established ceiling before
authorization, except in patently impractical cases.

ASPR 26-101 states:

The price of [a] contract modification (this term includes changes)
shall be negotiated prior to (its) execution if this can be done without
adversely affecting the interests of the Government. This includes
changes which could be issued unilaterally pursuant to the contract,
Further, ASPR provides that "if a significant cost increase could result
from a modification and time does not permit negotiation of a price, at least a
maximum price shall be negotiated unless to do so would be clearly im-

practicable.”

These policy statements have been implemented by Navy Procurement
Directive 26-101 which requires that contract modifications made to fixed-price-
type contracts must be fully priced at the time of issuance, wherever possible.
Directed changes are generally initiated by an engineering change proposal (ECP)
or a non-engineering change proposal (NECP), which may be suggested by the
Navy, the shipbuilder, or associated vendors. Approved £CPs and NECPs are
authorized either by a headquarters modification request (HMR) or a field modifi-
cation request (FMR). The SUPSH!P is authorized to approve ECPs and NECPs
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which do not exceed $10,000 per ship or $150,000 per contract in estimated gross
price effect - provided the nature of the change does not requir ‘.igher level
approval. Higher level approval is required for changes which have a significant
effect on the operating characteristics, arrangements, or capabilities of the ship;
changes which affect delivery dates; or changes which adversely affect life-cycle
logistic considerations.

The SACAM reflects the policies that were implemented by Navy
Procurement Directive 26-101 authorizing the SUPSHIP to negotiate contract
changes with the shipbuilder for approved HMRs and FMRs within the dollar
limitations and method of ordering set forth in the HMR. In the event that a fully
priced bilateral agreement cannot be achieved, issuance of various partially priced
agreements is authorized.1 If a unilateral change order is considered necessary,
the SUPSHIP is authorized to issue one. However, the change order cannot exceed
the value of $50,000 per ship unless the approval of higher authority is obtained.
Approval of unilateral change orders exceeding $50,000 is reserved to the Chief of
Naval Material. For unilateral changes of less than $50,000 per ship, the SUPSHIP
must personally approve the change before it can be issued.

In issuing a unilateral change order, the Navy encounters certain risks
which must be weighed against the probable benefits. The principal risk is the
uncertainty of the cost and schedule effects. There is the potential that even a
relatively minor change may have unforeseeable disruptive effects and that its
cost could far exceed its value. However, deferral of a change may result in
higher costs to the Navy if the change is more difficult to make at a later time.
The decision for such a change order is judgmental, based on the best estimates of
probable impact and on the urgency for accomplishment. The benefits of issuing a
unilateral change are most apparent when it can be determined that a change is
clearly essential to completion and delivery of the ship.

lsee saCAM, 13-3, 13-4.
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Since there are numerous instances when the Navy and a shiphuilder
cannot agree on all of the elements of the equitable adjustment before a change
order is issued, other techniques have been used to accommodate the restrictions
on issuance of unpriced, unilateral change orders. The most {requent technique is
the maximum-priced modification mentioned earlier. This bilateral contract
modification authorizes the shipbuilder to proceed with the revised work, setting a
maximum price for a subsequent final price adjustment. In some cases,
shipbuilders have refused to agree to such modifications because they cannot
accurately predict the full impact of the change, and the Navy will not agree to a
maximum price containing the large contingencies the shipbuilder considers
necessary.

Another technique for avoiding the use of unilateral change orders has
been the pricing of the "hard core" costs of the change, with reservation of the
delay and disruption costs for later agreement. The policy of reserving delay and
disruption costs for future pricing has been used sparingly because Navy
Procurement Directive 26-101 states that changes should be fully priced at the
time of issuance. Recently, Navy Procurement Directive 26-206.2 has heen issued,
permitting this practice in exceptional cases where delay and disruption costs are
known to exist but cannot be currently resolved. No data are available on the
number of instances where this exception has been used.

A majority of the shipbuilders posed no objection to the use of unilat-
eral change orders to achieve timely issuance of changes. The shipbuilders gen-
erally stated that maximuni-priced modifications were a one-sided way of
ordering changes; several shipbuilders stated that they would not agree to such an
arrangement on significant change orders.

The results of these policies are summarized in Exhibit LXVIL As this
exhibit indicates, the Navy has processed 12,799 changes during the nine quarters
from January 1976 to March 1978 for a total dollar value of approximately $370
million. Sixty-three percent of these changes were fully priced bilateral
modifications while only 3 percen’ were maximum-priced modifications. Doliar
data are more revealing than the number of changes. As the second column of
Fxhibit LXVIl shows, 28 percent of the dollar value of these changes were for
maximum-priced modifications —~ a group that accounts for less than 3 percent of
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EXHIBIT LXVI
TOTAL CHANGE ORDERS — NUMBER AND DOLLAR VALUE:
JANUARY 1976 - MARCH 1978

(Thousands of Dollars)
Numbers Dollar Value
Average
of Changes of Changes Value of
Types of Changes Number Percent Dollars Percent a Change
Fully Priced
Bilateral Modifications 8,098 63% $150,954 41% $ 18.6
Maximum-Priced
Bilateral Modifications 306 3 104,548 28 341.7
Unilateral Change
Orders 4,395 34 115,219 31 26,2
Total 12,799 100% $370,721 100% $ 29.0

Source: NAVMAT.
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all of the changes that were processed during this period. The third column of this
exhibit provides the average dollar value of the changes ordered by each of these
methods and reveals that maximum-priced bilateral modifications are many times
larger than either fully priced bilateral modifications or unilateral change orders.

Exhibit LXVIil breaks down the same data by quarters to reveal the
trends in the changes that have been processed by the Navy. As this exhibit re-
veals, the total number of fully priced, maximum-priced, and unilateral change
orders has generally been growing slowly over eight of the past nine quarters,
while the dollar value of changes has generally been declining.l An examination of
the portion of the exhibit displaying fully priced bilateral modifications indicates
that the Navy has been successfui in obtaining increasing numbers of this tvpe of
change in its negotiations with the shipbuilders. The exhibit also shows that
maximum-priced bilateral modifications are used infrequently but normally cover
large changes. This apparently indicates that some shipbuilders accept maximum-
priced bilateral modifications as a means of obtaining progress pavments which
would not normally be given if a unilateral change order was issued. Exhibits
LXVIl and LXVIll show that the Navy issued a substantial number of unilateral
change orders despite the policy statements discouraging their use. However, in
almost all cases, the changes were for less than $50,000 and, thus, did not require
NAVMAT approval.

(2) Constructive Changes. By their nature, constructive
changes are initially identified by the shipbuilder and presented to the Navv as a
request for additional compensation. If the Navy agrees that a change has
occurred and that the Navy is responsible for the change, it is treated as a
directed change and is ordered by one of the methods previously discussed.
Shipbuilder-alleged constructive changes which the Navy feels do not meet those

‘The dollar data presented in this exhibit are "gross" dollars, that 15, they indicate

the sum of the value of all of the changes that »oth add to and subtract from the
eost of the ships.




EXHIBIT LXVIIl
NUMBER AND VALUE OF FULLY PRICED, MAXIMUM-PRICED,
AND UNILATERAL CHANGE ORDERS BY QUARTER
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tests or have not been asserted in a timely manner are denied by the Navy.
Frequently, these constructive changes are reasserted as claims if the shipbuilder

feels it has incurred additional costs.
3. Pricing Equitable Adjustments

As discussed above, Navy policy requires that contract modifications
to fixed-price-type contracts be fully priced at the time of issuance wherever
possible. One cffect of this policy is to retard the speed with which essential
changes are processed by the Navy - and to cenfront shipbuilders with a dilemma.
If the shipbuilder continues the work in an area which is to be changed while a
hilateral modification is being negotiated, the result is increased costs and greater
disruption once the change is authorized. If the shipbuilder stops work in the area
to be changed or proceeds with the change in advance of authorization, it mav
bear the cost of delay or of financing the changed work for an indeterminate
period of time. However, if the Navy authorizes changed work without the
agreement of the shipbuilder as to cost and schedule effects, it mav unknowinglv
incur costs or schedule delay it is unwilling to accept. If the Navy defers
authorization pending the negotiation of a bilateral agreement, it mav incur
greater cost and schedule impact than if it had ordered the change. The problem
faced by the Navy is the identification of those essential changes which warrant
the added risk of unilateral direction.

Both Navy and shipbuilder personnel agree that pricing a directed
change ox‘der1 - that is, determining the equitable adjustment to be made to the
contract price as a result of a change — is a difficult and time-consuming effort.
Difficulties arise in part because (i) the change can affect both completed work
and work that will not be accomplished for some time to come; (ii) the change
may require that the shipbuilder accelerate work on some tasks while slowing the
pace on others; and (iit) the change may occasionally affect other werk in the

shipyard. This section on pricing equitable adjustments examines these problems.

l()nly directed changes are susceptible to an equitable price adjustment. Once
constructive changes are accepted by the Navy, they become directed changes.
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a. Timing. Exhibit LXIX presents information on the aging of unde-
finitized directed changes for the nine quarters from January 1976 through Mareh
1978. These data include maximum-priced bilateral modifications and unilateral
change orders from the time they were issued to the time the equitable adjust-
ment was agreed upon and incorporated into the contract. As this exhibit
indicates, 44 percent of the undefinitized changes are more than a vear old, The
same changes are valued at approximately $418 million or 46 percent of the doliar
value of all of the undefinitized changes.

Exhibit LXX presents the same data by quarters and reveals trends in
the directed changes that have yet to be definitized. The number and cost of
undefinitized changes appears to be declining, with the exception of the last two
quarters. It is apparent from the data presented in Exhibits LXIX and LXX that
the pricing of equitable adjustment is a lengthy process.

These exhibits do not cover changes that are fullv priced upon issu-
ance. However, in the interviews the shipbuilders indicated that in many ecases
there is also a time-consuming process which oeccurs in pricing these changes.
Many proposed changes require detailed engineering analysis as well as careful
estimating efforts by the shipbuilder and detailed analysis by the SUPSHIP staff.
Subsequent negotiation may also be time-consuming.

When changes exceed $100,000, the pricing process becomes even more
involved. In this case, the shipbuilder must meet the statutory requirement for the
submission of cost and pricing data that are "current, complete, and accumte."1
and such data must be evaluated by SUPSHIP personnel. In addition, pre-
negotiation audits by the DCAA are frequently obtained to verify such data,
although these audits are only required for changes over 3250,000.2 These steps
add significant time to the pricing process.

T as required by Public Law 87-653.
2 ASPR, 3-801.
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EXHIBIT LXIX
BACKLOG AND AGING OF UNDEFINITIZED DIRECTED CHANGES:
JANUARY 1976 - MARCH 1978

(Thousands of Dollars)
i !
Numbers | Dollar Value ;
of Changes of Changes . Average
' . Value of
Age Number Percent Dollars } Percent : a Change |,
Less than 6 Months Oid , 7,332 34% $325.880 36% ., $44.4
6 to 12 Months Oid 4,731 22 157,714 | 18 . 33.3
; ‘
Over 12 Months Old 9,385 44 418,180 | 46 ; 44.5
| 'i
Total 21,448 100% $901,774 | 100% - $42.0

Source: NAVMAT,
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b. Cost Elements. Several cost elements are of concern in deter-
mining the ultimate price of a change: (i) the hard-core costs of the change; (ii)
the cost of delay, acceleration, and disruption that is associated with the change;
(iii) the cost of the cumulative impact of the change; and (iv) the cost incurred on
other contracts in the shipyard because of the effeet of the change on the

shipbuilder's resources — that is, cross-contract impact costs.

(1) Hard-Core Costs. These costs consist of the net costs of
labor and materials for added new work, rip-out and rework, and deleted work as
well as labor premiums and overhead on these costs. Added new work is work that
was not required by the contract before the change but was substituted or added
by the change. Rip-out and rework is completed, unchanged work requiring
removal and/or restoration incident to the change. Deleted work is unaccom-
plished work that was required by the contract before the change but has been
deleted by the change. Historically, the shipbuilders and the Navy have not found
it difficult to agree on the hard-core costs of a change.

(2) Delay and Disruption Costs. These costs consist of the
additional costs of unchanged work resulting from the change. The pricing of delay
and disruption costs has been a8 major impediment to the scttlement of Navy
shipbuilding claims. Almost all of the claims have inciuded large amounts to cover
these factors, and the Navy has been reluctant to pay such amounts without clear
proof of Navy responsibility. In the interviews, the shipbuilders indicated that they
considered the Navy's position on this matter to be one of the major causes of the
claims problem.

(a) Delay. If a change delays any aspect of the work and
causes additional cost, the shipbuilder is entitled to such costs as part of the
equitable adjustment., In cases where one or more changes cause slippage in the
contract delivery schedule, the shipbuilder's delay costs greatly increase in
magnitude because the entire maragement and support work force will remain on
the coniract longer than originally estimated.1 Delays occur in many aspects of

lMa\jor shipbuilding claims have included delay costs originating in government
actions other than changes. Since these claims are based on other clauses such as
the Suspension of Work or Government-Furnished Property “lauses, thev are not
sddressed in detail here.
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the work throughout contract performance, and the Navy takes a narrow view of
its responsibility for such delays. The Navy maintains that it is not liable for the
cost of the delays when the shipbuilder was concurrently delayed by its own
actions or by excusable delays.

() Acceleration Costs. These costs occur when the
shipbuilder is entitled to an extension of its established delivery schedule because
of excusable delays (including delays caused by government actions or inactions),
but the Navy still requires that the original delivery schedule be met. In such a
situation, the shipbuilder may assert that the schedule has been a\ccelerated.1 The
shipbuilder may recover the cost of making up the time to which it was entitled,
including the cost of labor premiums and the cost of inefficiency or loss of
productivity.

(¢) Disruption Costs. These are costs that were incurred
because of Navy-induced inefliciencies in the nonchanged work — that is, work
that was not added, deleted, revised, or modified as a necessary requisite to
accomplishment of the work set forth in the hard-core categories of the change.
In other words, disruption is a loss of efficiency, requiring the shipbuilder to
expend more labor to accomplish unchanged work than had previously been
planned. Disruption costs are difficult to trace to specific changes, and this
difficulty has proved to be a major impediment to the pricing of claims since the
Navy has required detailed proof of the relationship between such costs and
specific changes.

(3) Cumulative Effect Costs. These are costs that arise be-
cause of the cumulative inefficiencies resulting from a multiplicity of changes to
& shipbuilding contract. Since such costs are not directly related to specific
changes, they are difficult to prove and have been frequently denied by the Navv.
Several of the major claims contain substantial amounts of costs in this category.

lsee saCAM, paragraph 18-2.2.4,
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(4) Cross-Contract Impact Costs. According to the evolving
eross-contract theory, the impact of changes under one contract may increase or
decrease the cost of performing work on other contracts in the shipyard. For
example, there might be two Navy contracts at the same shipyard which overlap
for some part of the same time period. Because of changes on the first contract,
the shipbuilder’s ability to perform on the second one could be affected. A similar
situation would arise if a subsequent ship was scheduled to be built on a building
way which is occupied by a delayed ship. The term "synergistic effect" is ocea-
sionally employed to define the cross-contract impacts that affect more than one
of the shipbuilder's customers.

The Navy has not yet recognized its liability under this theory. Two
cases are currently in litigation which rely on this theory to some extent for
recovery against the Navy. In one case, the Armed Services Board of Contract
Appeals (ASBCA) denied recovery to the shipbuilder, and the case is on appeal to
the Court of Claims. In another case, the ASBCA has granted relief to a ship-
builder on a cross-contract impact claim for the increased costs on other Navy
and commercial contracts.

¢.  Pricing Methods. NAVSEA provides detailed guidance on the
pricing of equitable adjustments in the SACAM.1 The SACAM requires that the
administrative contracting officer (ACO) use a team concept in negotiating
equitable adjustments. In this way, the ACO may take advantage of the advice of
Navy specialists in the areas of contracting, finance, law, audit, engineering, and
price analysis. Procedures call for the submission of detailed information by the
shipbuilder in an ECP, including a comprehensive statement of the work (work
scope); subsequent submission of detailed cost estimates on various DD-633 forms
by the shipbuilder; and preparation of a technieal advisory report (TAR) that
reflects the Navy analyst's judgment of the reasonableness of the man-hours and
material estimates contained in the ECP. In addition, for ECPs in excess of

lln particular, SACAM, 13-3, "Adjudication and Execution of Contract Modifica-
tions by ACOs."
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$100,000, the shipbuilder is required to submit full cost or pricing data in support
of its cost estimate, and an audit evaluation of the proposal is generally
performed by the DCAA. Having assembled these various elements of information,
the SUPSHIP is prepared to begin the negotiations leading to pricing of the
directed change order.

During the interviews, a number of the shipbuilders told the study
team that their first concern when handed a directed change by the Navy is not its
basic cost; rather, they look at the content of the work to determine how they
might best acecomplish it. The change could raise such issues as the design effort
needed; the availability of material, special facilities, and manpower; the point in
time when the change should best be introduced, including problems related to
near-term planning requirements, procurement actions, and scheduling issues; the
relationship of the change to others already in hand as well as those that may be
added; and the effect of the change on such issues as productivity, work force
utilization, and ship delivery.

Given these problems, the shipbuilders expressed a clear reluctance to
pre-price changes. A number of them pointed out that the Changes clause of the
contract entitles them to a fair and eyuitable adjustment in price and delivery
schedule as a consequence of a change. In accepting changes, they want to
minimize risk, not increase it. To them that means recovering all of their
costs — not just estimating them.

According to tae interview comments, the pre-pricing problem largely
centers on determining the cost of delay and disruption associated with the
change. The shipbuilders take the position that there are no precise estimating
techniques available to predict *he cumulative amount of delay and disruption that
will be caused by changes. They were equally positive in stating that delay and
disruption exist and are manifested in increased costs - although their overall

extent cannot be predicted before the fact nor separately audited after the fact.‘

I’I‘he SACAM supports this latter point in 13-3.18.11(b} which states: "...In

evaluating the claim for disruption the negotiating team must recognize that it is
not susceptible to an accounting and audit determination."
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In some instances, the Navy has issued changes pricing the "hard-core" costs and
reserving the pricing of delay and disruption costs. However, the general policy is
to avoid partially priced changes.

NAVSEA has recently initiated a series of studies, with the objective
of resolving the problems of pricing delay and disruption that are caused by
changes. These studies include the development of a general-purpose simulator for
system and network analysis of the delay and disruption; an investigation into the
feasibility of an analytical tool for determining the pricing of delay and disruption
proposals; the development of a series of guidelines and weighting factors that
address local and cumulative disruption for engineering and production efforts
across the total ship construction cycle; and a formula approach that yields a
disruption factor to calculate the total costs of a change including disruption and
acceleration, together with provision for partial payment on the change if the
shipbuilder refuses the Navy offer based on the formula,

B.  Discussion and Analysis

1.  Directed Changes

a. Recognition of Need. There is no dispute between the Navy and
the shipbuilders concerning the need to make directed changes after contract
award and the right of the Navy to order them. Given the long and involved con-
struction cycle, the inability of the various principals involved in the planning,
design, and drawing processes to define precisely a complex naval vessel and its
components is a postulate of naval shipbuilding. In order to ensure that current
ships incorporate the most recent technological advances and the sophistication
that is essential to meeting the threat of potential enemy fleets, the ability to
modify the contract through the change process — unilaterally if necessary —is a
fundamental need.

b. Reducing the Number of Changes. While it is acknowledged that
changes will continue to oceur in shipbuilding contracts, it does not follow that
the number of changes cannot be controlled or that their adverse effect on
shipbuilder performance cannot be substantially reduced. The data in Exhibits
LXVII through LXIX show that the total number of changes has been relatively
stable over the past nine quarters, but that the dollar impact has grown. Hence, it
would appear that there is a need for continued efforts to control such changes.
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The study team believes the current system of controls over directed
changes, including the documentation required in support of ECPs and the
operation of CCBs in all of the SHAPM offices, provides a well-disciplined means
of change control. These controls appear adequate to limit the directed changes
resulting from new technology or suggested improvements to ships. However, they
do not provide a mechanism for controlling the changes that result from errors or
omissions in the ship specifications and drawings. It is in this area that the study
team believes additional efforts should be made to reduce the number of changes.

In the past, contract design packages that were prepared by the Navy
have usually served as the basis for obtaining shipbuilder proposals to construct
ships. These contract design packages have varied in quality with the result that,
on some programs with lesser quality design packages, many changes have been
necessary to permit the shipbuilder to construct the ship. NAVSEA has recognized
this problem and has taken several steps to overcome it.

The study team believes that the most promising technique being used
is the involvement of shipbuilders in the contract design process, as discussed in
Chapter Two. The use of design support contracts with prospective shipbuilders in
the FFG-7 and DDG-47 programs was an initial step in this direction. The planned
selection of the lead shipbuilder for the LSD-41 and MCM programs prior to
contract design is a further move toward the goal of improving the contract
design package. In these latter programs, early selection should enable the
shipbuilder to become fully aware of the content of tne contract design package
prior to preparation of the detailed design. The study team feels this technique
gives the best assurance of minimal defects in the contract design package.
However, two reservations must be noted.

First, in order for this technique to provide substantially better
contract design packages, the shipbuilder must be able to supply sufficient
quantities of competent engineering manpower, If that objective is to be achieved,
increased funding for this effort will be necessary. Second, as discussed in Chapter
Four, the multitude of specifications that are controlled by NAVSEA and
referenced in the coitract design package should be brought under control. Such
an action will necessitate a substantially greater effort on the part of NAVSEC as
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well as the development of some technique which the SHAPMs can use to
determine systematically which specification revisions are applicable to their
programs. This problem is particularly difficult to resolve when a modified follow
ship is being acquired, but it is a recurrent issue in all programs whenever
additional ships are being obtained. The study team considers this an area where
NAVSCA should undertake a major initiative in order to improve the present
system.

In situations where follow shipbuilders are expected to build ships using
working drawings that have been prepared by a lead shipbuilder, large numbers of
changes have also been generated. The use of cost-type transition contracts for
the first follow ship and the use of validated working drawings will certainly
reduce claims in this area by permitting the follow shipbuilder to recover extra
costs flowing from defective working drawings. Reduction of the number of
defects is dependent on the validation process which is used to ensure that the
working drawings actually represent the work done on the lead ship. It is too early
to make final judgments on the effectiveness of the procedures used in the FFG-7
program, but the study team believes that NAVSEA is following a sound course of
action in this validation effort.

At some point, the cost of validation will undoubtedly exceed the cost
of changes when drawings are not validated, and the study team feels that
NAVSEA should carefully monitor future validation efforts to determine where
the balance falls in this area. One option worth considering is whether personnel
of the follow shipbuilder could be more heavily involved in the validation effort.
Currently, there are usually small technical liaison teams from the follow ship-
builder at the lead shipyard. An increase in their size could pay dividends in terms
of improved and early communication of engineering problems.

¢. Prepering and Processing ECPs. While MIL-STD-480 contains
sound guidance on the need to obtain complete information on a proposed change
before it is implemented, it requires the generation of large amounts of
information at substantial cost. When large numbers of ECPs are prepared and
processed, the management burden is difficult to handie without delay in the
implementation of those changes which are necessary. The study team believes
that there is a need for a thorough review of the ECP process to reduce these
purdens to &8 minimum.
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Several items should be addressed in this review. First, NAVSEA should
consider whether too much is being included in the configuration baseline of the
ship and whether configuration baselines are being established too early in the
design process. To the extent that flexibility can be given to the shipbuilder by not
establishing firm baselines, the number of ECPs can be reduced and the
management burdens can be lessened. Of course, parts of the ship which must be
standardized and controlled for safety or operational reasons should continue to be
subject to configuration control. However, it appears that a reexamination of this
issue on each ship program would reveal areas where less stringent configuration
control would yield significant benefits in terms of reducing the number of
changes and the management burden of processing ECPs.

A second srea of review is the level of detail that is included in the
ECP. NAVSEA should review its use of the MIL-STD-480 procedures to determine
whether all of the information called for is needed as frequently as it is supplied
and whether the shipbuilder is the most effective source of the information. To
the extent that the cost of preparing ECPs can be reduced, the process can be
streamlined to the benefit of both the Navy and the shipbuilders. The study team
believes that a thcrough review of the ECP process would disclose methods of
preparing and processing ECPs that would significantly reduce the burdens of the
current process.

d.  Methods of Ordering Changes. The shipbuilders were unanimous in
the view that the earlier a change is issued, the smaller its impact on perfor-
mance, cost, and schedule. If the impact of changes is to be minimized, the study
team feels the earliest possible issuance of the change must become the standard
Navy policy ~ once it has been decided that the change is essential. Early issuance
of changes will provide the shipbuilder with the maximum flexibility to implement
the change and to select the time when the change can be introduced so as to have
the 10ast impact on the remaining work.

Bilateral agreement on pricing is a worthwhile objective, but not at
the expense of a significant delay and/or interference with work. The current
Navy policy against unilateral changes seems to be working against the objective
of early ordering of changes. While a significant volume of unilateral change
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orders has been issued by the SUPSHIPs over the past few years, few have been
issued over the $50,000 figurr because of the current policy requiring prior
approval at that level by the Chief of Naval Material. The Navy has employed a
number of techniques to allow the early ordering of changes, including the use of
maximum-priced modifications and the pricing of hard-core costs with a
reservation for delay and disruption. However, these alternatives are not wholly
acceptable for either the Navy or the shipbuilders., Accordingly, the study team
believes that additional methods of ordering changes should be developed.
Specifically, the study team suggests that the following alternatives should be
used in ordering directed changes:

() Bilateral Modification

Fully priced bilateral modifications should continue to be
pursued when a change is well defined and can be
realistically priced and when the initiation of the change
can be delayed without adverse economic or technical
impact.

If it is apparent that the parties cannot consummate a fully
priced bilateral agreement and if .ignificant design work is
involved, a bilateral modification should be negotiated for
the engineering effort that is necessary to define the
change to the point where a valid cost estimate can be
made. If there is an urgent need for the change, adequate
funds should be included to permit the advanced purchase
of long-lead-time components or the early initiation of
fabrication work in the ghipyard. When the task is ade-
quately defined, a second change should be negotiated to
authorize implementation of the change into the ship
construction process. In instances where it would be costly
to proceed with the original work, a ship construction
change could be ordered unilaterally ~concurrently with
the design change. These procedures are not new; similar
approaches have been used in prior ship construction
contracts,
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The current practice of issuing bilateral modifications with
maximum prices should be followed only when such
modifications do not impose a significant risk of loss on the
shipbuilder. The Navy has adopted this policy as a means of
complying with DOD policy when it is impractical to price
changes fully. However, the maximum-price modification
can be unfair to the shipbuilder or may unnecessarily
obligate Navy funds. If the maximum prices are set at
levels which are sufficient to assure the shipbuilder that
the final prices will be equitable, these modifications will
frequently contain large contingencies. Yet, if the Navy
insists on using a shipbuilder's original cost estimate as a
basis for maximum price in order to protect the govern-
ment from erroneously low estimates, some of the modifi-
cations may deny the shipbuilder recovery of the costs of
the changed werk. In these circumstances, the study team
believes that maximum-priced modifications should only be
used when time does not permit full pricing, but when the
work scope is sufficiently definite and the impact of the
change is sufficiently clear that there is virtually no risk
the shipbuilder will suffer a loss on the changed work, and
adequate funds will be available to cover the contingent
risks.

(i)  Unilateral Change Orders

Navy policy should be altered to permit freer use of uni-
lateral change orders when the necessity of the change is
clear and the parties cannot reach bilateral agreement
through any of the recommended mathods noted above.
The use of unilateral changes imposes the risk on the Navy
that the ultimate price will exceed the obligated funds and
that unforeseen schedule delays may occur. However,
there are times when the risks of delay through failure to
issue a change promptly cutweigh these considerations. As
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previously noted, unilateral change orders that are ex-
pected to exceed $50,000 currently require approval by the
Chief of Naval Material. The study team believes that
bilateral modification should continue to be encouraged,
but that Chief of Naval Material approval of unilateral
change orders should be required only when subsequent
business clearance approval is required. This approach
would limit the involvement of the office to major changes
and would reflect a Navy policy that unilateral changes are
a proper method of contracting when circumstances so
dictate. To ensure that the authority is not abused and that
unilateral changes are promptly definitized and priced, the
Chief of Naval Material should continue to monitor
outstanding changes through the quarterly reports that
must be submitted by the heads of procuring activities.
The study team believes that each SHAPM should have the
authority to agree with the cognizant SUPSHIP with
respect to any limitations on the authority to issue
unilateral change orders, keeping in mind the goal discussed
in Chapter Four of delegating as much authority as feasible
to SUPSHIPs.

In addition to the foregoing, the study team feels that Navy poliey
regarding early issuance of changes must be consistently emphasized to contract
administration officials and must be strictly adhered to by the CCBs. At the same
time, emphasis should be placed on saving nonessentia! changes for post-delivery
implementation. When deferral past delivery is not feasible, the required changes
should not be saved by the SHAPM or the SUPSHIP and initiated in "bundles” -
even though this approach may save the Navy administrative time and effort.
Using a bundle approach increases the overall cost of the ship because late receipt
of changes by the shipbuilder inhibits its ability to address them individuallv and
systematically. However, it is recognized that the "essentiality" determination is
frequently not an easy one and that in some instances substantial delay may be
unavoidably incurred in reaching the decision that a change is essential. As part of
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the effort to obtain early issuance or deferral of nonessential change orders, the
SACAM guidelines should be reviewed with the aim of streamlining the ->rdering
process.

e. SUPSHIP Authority to Order Changes. While the SACAM con-
tains useful and necessary guidance on the types of ECPs that must be referred to
a SHAPM by SUPSHIPs, it also contains an arbitrary $10,000 per ship limitation on
direct SUPSHIP action on an ECP. This limitation appears too restrictive in terms
of current prices. In this area, the study team believes that the general conclusion
in Chapter Four — that more authority should be delegated to SUPSHIPs ~ should
be implemented by substantially raising the limit or by deleting this restriction. A
more appropriate policy would permit the SUPSHIPs to act on an ECP as long as it
was not in one of the specified categories requiring approval of higher euthority
and as long as it fell within the funds made available to the SUPSHIP by the
SHAPM for this purpose.

2. Constructive Changes

a. Recognition of the Need. As indicated esrlier in this chapter,
constructive changes result from defective or ambiguous drawings and specifica-
tions, from communications and interpretations between government and ship-
builder personnel during the ship construction cycle, and from failure of the Navy
to ecarry out its contractual obligations. The processes of interpretation and
communication are vital parts of a shipbuilding program ~ without them, the Navy
surely would not be able to acquire a ship thet meets its needs. The final
integration of engineering efforts by the ship designer and the shipbuilder as well
as the suppliers of government-furnished materials and information can only take
place during construction. Given the fact that ship specifications and drawings
will never completely define the construction process, the study team feels that
the use of skilled Navy personnel to interact with the shipbuilder during the ship
construction cycle permits the Navy to obtain the ship it needs at the lowest cost
and in a timely manner.

One means of reducing the number of constructive changes would be
for the Navy tc manage its contracts with great care, taking all possible steps to
carry out its obligations. SHAPM and SUPSHIP personnel should be indoctrinated
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with the importance of giving the shipbuilder timely answers to inquiries and
taking administrative action promptly in accordance with the contract terms.

Historically, & major problem with constructive changes has been the
fact that the Navy has not always been informed about them until substantial
additional costs have been incurred. Some shipbuilders have built their claims for
price increases on these changes. Even though the Navy uses its best efforts to
identify problems by increased communication and more effective interpretation
of drawings and specifications, the study team believes some constructive changes
will continue to be identified by shipbuilders too late in the construction cvele,
and it is probable that these changes will be used by some shipbuilders to generate
claims for additional compensation. Only improved communications between the
Navy and its shipbuilders during construction ean reduce such occurrences to a

manageable level.

b. Control Procedures. The major Navy control over constructive
changes has thus far been undertaken by contract clauses. As discussed earlier in
this chapter, the two clauses used for this purpose have been the Navy
Procurement Circular 18 Changes clause and the ASPR Notification of Changes
clause. Exhibit LXVI, above, presents & comparison of these two clauses.

During the interviews, the shipbuilders voiced strenuous objection to
several facets of the Navy Frocurement Circular 18 clause. Several complained
that the 10-day reporting period did not provide sdequate time to identify
constructive changes or tc accumulate and prepare the supporting material
required when putting the government on notice. The brevity of the period for
reporting was aggravated by the vagueness of the clsuse in identifying the
inception of the period. Finally, that part of the clause which precluded the
shipbuilder from claiming the costs incurred in connection with a constructive
change more than 20 days prior to the point when the government was put on
notice of the perceived change was viewed by the shipbuilders as an attempt to
avoid legitimate costs for which the shipbuilder should be reimbursed.

The study team beiieves the eariy notice requirement of the clause
was intended to serve & valid enxd, enabling the parties to reach timely decisions
on the desirability of the change and to definitize the costs at a time when
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memories were fresh and the impact of the change could be monitored. However,
in many instances, 10 days has proven too little time for the shipbuilder to
identify the event which constituted a potential constructive change. In addition,
it is difficult to define a precise time as the starting point for the 10-day period.
Further, it is clear that the provision precluding a shipbuilder from recovering
costs incurred more than 20 days prior to the government being put on notice of a
perceived constructive change has become a source of acrimony between the Navy
and the shipbuilders.

The study team feels that the 20-day time limitation has little
relevance to the costs incurred as the result of a change and that the Navy's use
of this provision appears arbitrary. However, shipbuilders should not be permitted
intentionally to withhold information of a constructive change from the Navy and
thereby deprive the Navy of the opportunity to solve the problem. The study team
concludes that the ASPR Notification of Changes clause should be used in
conjunction with the ASPR Changes clause in future ship construction contracts in
place of the Navy Procurement Circular 18 Changes clause. The Notification of
Changes clause allows the parties to negotiate the time limitations relating to
processing of constructive changes and identifies the inception date of the
shipbuilder notification period as the date when the shipbuilder identifies a
constructive change as such. An additional provision should be developed stating
that the shipbuilder would receive no compensation for costs incurred with respect
to constructive changes where failure of notice after the shipbuilder knew or
should have known of the problem deprived the Navy of the opportunity to resolve
the problem and to save such costs. Such a provision would reflect the current
state of the law as stated by the Armed Services Board of Contract Appeals
(ASBCA).

Earlier in this chapter, reference was made to a Navy initiative which
placed additional personnel in SUPSHIPs offices for the purpose of aiding in the
monitoring of changes —particularly constructive changes. The study team
believes that the identification of constructive changes is a major responsibility of
the entire SUPSHIP and SHAPM organizations and that any attempt to place
responsibility for this effort in a team or group of persons within these offices is a
move in the wrong direction. The thrust of the Navy should be to stimulate the
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discovery of problems promptly and to seek timely solutions. Additional training
of SUPSHIP and SHAPM personnel in contract administration issues may be
needed. As part of this effort, the study team feels the Navy should provide
readily available legal support to the SUPSHIPs to interact with Navy personnel
regarding changes and to lead them to a better understanding of their roles and
responsibilities as Navy representatives.

With regard to nucleus erew inspections, the study team believes that
the resolution of ship's force deficiency reports — especially those which are not
supported by contractual specifications — should be made by the SUPSHIP. Close
coordination is required in the SUPSHIP offices to ensure that all of the ship's
force deficiency reports are pre-screened by a SUPSHIP representative so as to
ascertain which deficiencies are the responsibility of the shipbuilder under the
contract. In cases where the deficiency report is not supported by contract
requirements, the SUPSHIP should coordinate the action that is necessary to
ensure prompt resolution. Careful management of ship's force deficiencies would
improve the relationship between the parties, and would also minimize unneces-
sary impaets on the shipbuilder. )

3. Pricing Equitable Adjustments

Expeditious decisions on changes and early agreement on price are in
the best interests of all parties to the contract. Unfortunately, current procedures
and policies do not always yield this result. Realistic pre-pricing of changes is
frequently difficult to attain. Probably the most important single impediment is
the difficulty of laying out a reasonably definitive work scope for a change. It is
difficult to determine the work scope without essential technical details, and
preparation of the necessary drawings, specifications, calculations, and material
estimates takes time. As part of the problem, the shipbuilder must also decide on
the point in the construction cycle when the change will be implemented ~a time
which is dependent on the multitude of variables that determine the planning of
work in the shipyard. When shipbuilders are working at peak levels or suffering
productivity losses, they are reluctant to agree to fully priced changes —
particularly delay and disruption costs. Since the current Navy policy is to avoid
partially priced changes, the result has been a backlog of pending changes in
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several programs. To the extent that these changes would produce an improved
ship at lower cost, the Navy is injured by this deferral in the ordering of changes.
The study team considers it essential that the Navy devise a means of expediting
the pricing of changes to reduce the number of outstanding unpriced changes and
to permit the issuance of more fully priced bilateral modifications.

One action that should be considered is the use of contract clauses
which would obligate both the Navy and its shipbuilders to accept changes with a
cost impact below a specified dollar amount — perhaps $10,000 per ship —at no
change in the contract price. Such contract clauses have been successfully used by
a number of procuring activities as a means of reducing the administrative burden
of numerous smaller changes. Under such a provision, the shipbuilder would forgo
the upward adjustment to target cost, target profit, and ceiling price for such
changes, and the Navy would forgo downward adjustments for changes which
lowered costs. ECPs for such changes would still have to be processed, but the
administrative work of pricing such changes would be eliminated.

Another procedure which has been suggested by the study team is the
statistical pricing approach. The Navy has used such an approach on aerospace
contracts, and it appears usable on shipbuilding contracts. Basically, this approach
entails an agreement of the parties to collect groups of proposals under a
specified dollar size ~ perhaps $100,000 — and to negotiate a randomly selected
sample of the proposals. Once agreement is reached on the sample proposals, the
percentage reduction which has been negotiated is applied to the balance of the
proposals in the group. The result is a substantial reduction in the Navy workload.

It is also clear to the study team that the pricing of changes would be
expedited if the difficult issue of delay and disruption costs could be addressed
more effectively. One step in this direction would be the promulgation of better
guidance on the current legal rules relating to such costs. While it is recognized
that definitive legal decisions are noc available on all aspects of these cost
elements, there is a growing body of law dealing with these issues. For example,
the ASBCA and the courts usually find some means of apportioning the costs of
concurrent delays based on an assessment of the impact of the specific delays.
Similarly, the issue of the degree of proof required for delay and disruption costs
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has been addressed, and it is clear that direct tracing of delay and disruption costs
to specific changes is not generally required. The case law on cumulative effect
and cross-contract impact costs also is developed well enough to provide the basis
for guidance to Navy negotiators on the techniques to be used in dealing with such
costs.

Another method of dealing with delay and disruption costs would be to
devise formula techniques for pricing them. The studies of the pricing of delay and
disruption which NAVSEA has initiated are a useful first step. It would appear that
both the Navy and the shipbuilders could agree to the epplication of such a
formula approach if the hard-core costs are within a pre-agreed dollar range and
if there are no abnormal workload problems at the shipyard. It is likely that the
formula would be based on percentages of the hard-core costs for each change.
The goal of this formula approach would be to permit the use of fully priced
bilateral -modifications for virtually all of the smaller changes. This approach
would allow the SUPSHIPs to concentrate their cofforts on major changes and
would mean that smaller changes could be ordered in a more timely fashion.

The study team also believes that NAVSEA should experiment with
block-pricing of delay and disruption at selected shipyards that are not in a peak
load status. Such a technique would separate delay and disruption costs from hard-
core costs, with agreement to price the total deiay and disruption quarterly or
semiannually. This approach would recognize the fact that delay and disruption
generally result from the cumulative effect of both actions by shipbuilder
management and Navy-responsible changes — factors which can be more readily
evaluated over & period of time.
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C.  Conchasions

The study team believes that a number of actions should be initiated to

improve the management of changes. The study team's conclusions are sum-
marized below.

1.

Minimisatics of Changes

NAVSEA should mount a continuing effort to control the number of
changes that are ordered on ship construction contracts. In order to
reduce the number of changes related to ship specifications and
drawings, NAVSEA should expand its efforts to involve shipbuilders
early in the contract design process. NAVSEA should emphasize to all
concerned the value of deferring nonessential changes for post-
delivery implementation.

Engineering Change Proposals

NAVSEA should thoroughly review the ECP process to find ways to
reduce the burden of this process on both the shipbuilders and the
Navy. Susrgested actions include:

2. Reduce the coverage of the configuration baseline to the essen-

tial aspects of the ship.

b. Delay the establishment of the configuration baseline until later
in the ship design procezs,

¢.  Reduce the amount of detailed information that is required in
ECPs.

d. Remove the ECP informativn provision requirements from ship-
builders where the information is not readily available.

Method of Ordering Changes

NAVSEA :hould order changes usirg the following altzrnatives and
based on a management judgment as to which course of action will
achieve the most timely issuance of changes:




b.

C.

Use fully priced bilateral modifications as the primary means of
ordering changes when a change is well defined and <an be
realisticully priced.

Negotiate a bilateral modirication for the necessary engineering
effort if fully priced bilateral modifications cannot be obtained
and substantial design work is involved. When the task is ade-
quately defined, a second bilateral modification should he nego-
tiated to asuthorize the implementstion of the change into the
ship construction process. In instances where it would he costly
to proceed with the original work, the ship construction change
could be ordered unilateraily, ~oncurrent with the design change.

Issue bilateral modifications with maximum priess only when
such modifications ¢n not impose a significant risk of loss on the
shipbuilde.

Permit freer use of unilateral change orders when the parties
cannot agree io a bilateral modification. The requirement for
approval of unilateral change orders by the Chief of Naval Ma-
terial should only be recuired when business clearance approval is
necessary. The SHAPM and the cognizant SUPSHIP should agree
concerning any limitations on the authority to issue unilateral

change orders, kecping in mind the advantages of delegating
responsibility to SUPS(1iPs, as discussed ir: Chapter Four.

SUPSHI® ECP Authority

The SACAM should be revised to delete the $10,000 per ship limitation

on the SUPSHIP's authority to ee. »n ECPs.

Clan's

The ASPR Changes and Notification of Chang-. clanses should be used
ii: futuce ship conatruction contracts in place cf tiie Navy Procurement
Circular 18 Changes clsuse. An additionul provision should deny to
shipbuilders any recovery for costs incurred whsre failure of notice
after the shipbuilder knew or should have known of the problem
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deprived the Navy of the opportunity to solve the problem anc t- save
the costs.

Constrective Changes

a.

b.

ldentification of constructive chungerz is a responsibility of the
entire SUPSHIP organization and should not be placed with a
team or a selected group of people within that office. Additical
training should be provided to SUPSHIPs to aid in this process.
Readily available legal support should de provided to the
SUPSHIP staff.

Efforts should be underteken to assure that SHAPM and SUPSHIP
personnel are fully aware of their contractual obligations and of
the need to avoid creating constructive changes by meticuously
adhering to contract terms.

Nuclews Crew Deflciency Reports

Nucleus crew deficiency reports should also be prescreened by the
SUPSHIP prior to presentation to the shipbuilder.

Chenge Pricing

NAVSEA should impiement methods for expediting the change-pricing
process. Suggested techniques include:

b.

¢.

Use a contrsct clause which would obligate both parties to
accept changes under a specified dollar value at no increase in
contract price.

Use of a statistizal pricing approach for changes under a
specilied dollar value, providing that groups of changss will be
priced on the basis of the results derived from pricing & rendom

sample of the changes.
Provide more detailed guidance to NAVSEA contracting per-

sonnel concerning the current legal interpretations of shipbuilder
entitlement to delay and disruption costs.
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Continue the work aimed at devising a formuls method for
pricing delay and disruption costs.

Experiment® with techniques for pricing delay and disruption on a
quarterly o semiannual basis rather than as an eiement of
individual changes.
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L INTRODUCTION

A. Objective

This appendix contains information which explains the varicus ele-
ments of the naval ship acquisition process in relation to the internal approval
cycle within the Department of Defense, &s displayed in Exhibit a-1.! This
information reflects a review of the Department of Defense (DOD), Secretary of
the Navy (SECNAYV), Office of the Chief of Naval Operations (OPNAV), Naval
Material Command (NAVMAT), and Naval Sea Systems Command (NAVSEA)
directives, instructions, and other documentation that govern major system
acquisition policies and the application of these policies in the ship acquisition
process. Since major changes have recently been made to these regulations, it is
not possible to predict precisely how they will be applied to future ship
acquisitions. Hence, the material displayed here must be accepted as an informal
interpretation of the current process.

BR. Organization

The following sections of this appendix present exhibits which set forth
the detailed elements of the ship acquisition process and examine the FFG
program as an example of some of the revisions to the process which have been
initiated within the Navy. A list of the source documents that were used in
preparing this material is included as an attachment.

-
“This exhibit also appears as Exhibit XXX (Chapter Two) in the body of this
report.
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EXHIBIT A-1
THE NAVY SHIP ACQUISITION PROCESS:
MILESTONES, MAJOR TASKS, ACTIViTIES, AND DOCUMENTATION

T ——

c . Demonstration Pull-Sesale | Production and |
Pormulation and Validation Development® I Deployment ]
— \ /i
' 0 1 /n\ i}
[ [
DAE DAE DSARC DSARC |
NSARC/CEB NSARC/CEB DAE DAE
NSARC NSARC™
|
f ? |
MENS DCP DCP DCP
Tesks and Poauibility and
Timing Cuwu-tl?uum Preliminary Design Contract Design 1 Detail Design and Production
12 Mos. 12 Mos. —» 12 Mos. ——> | «— 4107 Years —»
' —— —_—
-3 to 6 Mos.- {e— 9 Mos. ~—m
Feasibility Concept Con- Procurement Detail Design and Follow |
Studies Design- tract ‘ Lead Ship Construction® Ships !
| Design |
A
Aectivition ~ Ship Feasibility and - Demonstration and - Formahzation of Cost, = Detail Design
Design Studies Validation of A!ter- Performance, and - Lead Ship Construction
native Design Con- Schedule
~ Establishment of PM N |
cepts — Subsystem Selection - Follow Ship Construction
- Sg:\petmve Explora- _ poaluation of Alter- and Development i
native !
_ - Contract Design and
- tslevl:scnon of Alterna System Selection Solicitation Package
Dooumentation - Feambuility/Concep- Prehiminary TOR - SLwP - T¥s
tual Studies — Preliminary CSDR - TOR - COSAL
- SHAP Outline Preliminary CSOD - CSDR Sy UN
- AAP ILS Plan - CSOD - Supply Readiness Plans Reports
- TEMP
TEMI TLR - CPLCMP ~ Test Management Plan
- Preliminary TLR TLS - Solicitation Package - Status Reports .
- bee CSHP
Key:
APP = Advance Procurement Plan DAE = Defense Acquisition Exacutive SHAP - Ship Acquisition Plan
CEB = CNO Executive Board pCP = Decision Coordinating Paper SLMP = Stip Logisties Manageirent
COSAlL = Coordinated Shipboard Allow- DSARC = Defense System Acquisition Plun
ance List Review Council FEMP Test and kvaluation Master
CPLCMP = (Computer Program Life-Cycle ILS = Integrated Logistics Support Plan
Cost Management Plan MENS = Mission Element Needs State- TIR Top-l.evel Requirements ‘
CSDR = Combat System Design Re- ment TLS = Top-Level Specifications !
quirement NSARC = Navy System Acquisition Re- ™ Fechnical Manual
CSMp - Combat System Master Plan view (Council TOR = Tactieal Operational Re- )
CSOD = Combat System Operational M - Project Vianager quirement i
Design PMs = Program Memoranda ,

*In some programs, DSARC-II has authorized design and construction of the lead ship.
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IL. SHIP ACQUISITION PROCESS OVERVIEW

A. Background

In January 1977, the Secretary of Defense (SECDEF) issued new
versions of DOD Directives 5000.1 and 5000.2, the policy documents that are
fundamental to the process of major system acquisition. These top-level
documents, which now reflect the guidance of higher authority as promulgated in
Office of Management and Budget (OMB) Circular A-109 (April 1976), contain
changes primarily in the following areas:

Addition of a SECDEF decision point, Milestone 0, for approval
of mission need and creation of a mission element needs
statement (MENS) to support this decision point.

Limitation of the number of SECDEF decision points to the four
key milestones for those programs that are executed within
agreed-to bounds.

Strengthening of program manager authority through emphasis on
line authority, responsibility, and accountability.

Establishment of service [Navyl systems acquisition review
councils (NSARCs).

Simplification of decision coordinating paper (DCP) processing,
with greater responsibility at the service level.

Elimination of defense system acquisition review council
(DSARC) reviews for certain classes of programs at Milestone I.

Provision for waiver of DSARC reviews at other milestone
decision points,

Revisions to SECNAV, OPNAV, NAVMAT, and NAVSEA directives
incorporating the changes in the January 1977 DOD directives have not yet been
issued. However, in the development of this discussion, it was assumed that such

revisions will reflect DOD policy and procedures. The impact that these revisions
will have on previous agreements between the Director of Defense Research and
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Engineering and the Assistant Secretary of the Navy for Research and Develop~
ment is not known.

B.  Ship Acquisition Process

The exhibits which follow present the detailed elements of the ship
acquisition process as displayed in Exhibit A-1 and discussed in the text of the
report. Exhibit A-2 describes the program initiation phase. Exhibit A-3 shows the
tasks during the basic phases in a major system acquisition. This phaseology is
then used as a base to highlight the major SECDEF and DSARC decision points and
the review/decision process in Exhibits A-4 and A-5. Exhibits A-6 and A-7
describe the technical phaseology and documentation and phase documentation.
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fdl. FPG PROCUREMENT

A. Background

The FFG program was the fi>st "design to a price" ship acquisition
program advanced by the Navy. The succes: of the program has been attributed to
a number of factors, including the folioxing which were cited in the 1975 NMARC
Report:l

] The developmant of more comprehensive contract plans and
specifications reduced the risk ic the lead shipbuilder in
developing a responsive design.

° Participation by two shipbuilders and design agents early in the
ship syst:m design phase assured increased design producibility
and respoansiveness to program reguirements,

° The use of a cost plus incentive fee contract for the lead ship
reduced the risk to the lead shipbuilder.

e  The Navy's warranting of validated working drawings for follo
ships significantly reduced the risk to the follow shipbuilders.

B. Acquisition Phases

Exhibit A-8 illustrates the F’G acquisition phases as they appeared in
the Request for Proposal for contract design. The conceptual phase was primarily
a Navy effort; the contract design phase combined Navy and shipbuilding industry
participation; and the production phases were fundeamentally an industry effort.
The Navy controlled the technical development throughout the acquisition and was
responsible for the basic ship system design. The contract design phase extended
beyond the award of the lead ship production contract and continued until
delineation of the follow ship allocated baseline.

IOmtze of the Secretary of the Navy, n_%@n of the Navy Marine Corps Acquisi-

tion Review Committee, Washington, January 1973
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C. Procurement Plan

Two shipbuilders (Bath and Todd) were selected to participate with
NAVSEC in contract design. Contracts were awarded during the second stage of
contract design, and the two shipbuilders worked with NAVSEC in completing
preparation of the preliminary allocated baseline. They became thoroughly
familiar with the ship design and with the rationale governing all of the major
technical decisions, and were responsible for injecting producibility considerations
into the contract design process. Exhibit A-9 depicts the FFG procurement plan
through November 1877.
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A. Terms

The basic change terminology which is used in shipbuilding contraets is

defined as follows:

Administrative
Change

Bilsteral Contract
Modification

An administrative change is a modification that is pri-
marily administrative in nature and does not alter the
essential agreement between the parties. Such a change
may be issued by a contracting officer without considera-
tion to the Navy and without the shipbuilder's acceptance
thereof. It is ordinarily a form of directed change.
Representative examples of this type of modification
include:

e Revision of accounting data.

e Correction of obvious typographical errors, such as
misplaced decimal points or erroneous extensions in
contract price.

A bilateral contract modification, which is sometimes
called a supplemental agreement, incorporates a change
into a contract as agreed to by both parties. Bilateral
contract modifications may be fully priced or partially
priced.

The decision on whether to issue an engineering change
proposal (ECP) is made by a change eontrol board (CCB).
This board serves a dual purpose:

e [t brings all of the responsible people in the Navy
together to assure that there is a full review of the
merits of the proposed change.

e It expedites the decision by bringing all of the decision-
makers together into a single conference.

A change order is a directed change that is issued
unilaterally pursuant to the Changes clause and the




Constructive
Change

Deviation
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contract. The Armed Services Procurement Regulation
Charges clause or a variation of the Navy Procurement
Circular 18 Changes clause is used in shipbuilding con-
traets.

In addition to the unilateral change order authority which
the clause gives to the Navy, the clause provides the
shipbuilder with the right to an equitable adjustment in the
contract price and/or delivery schedule if the change
results in additional costs or delays delivery. Present Navy
poliey discourages the use of unilateral change orders. This
policy limits their use to those cases when it is not possible
to reach agreement with the shipbuilder concerning the
impact of the change on the contract price and/or delivery
date before the change must be implemented.

A constructive change is any communication other than a
directed change (including any order, direction, instruction,
interpretation, or determination) that is received by the
contractor from a representative of the government or an
act or omission of the government that has the effect of
requiring the contractor to do work which is different from
or in addition to the preseribed contract terms. A construc-
tive change becomes a directed change if it is recognized
by the Navy.

A deviation is the simplest kind of nonconformance with
contract specifications, drawings, or other documents.
Deviations are designated as (i) critical, {ii) major, or (iii)
minor. Shipbuilder requests for deviations are reviewed by
the cognizant supervisor of shipbuilding (SUPSHIP), If the
SUPSHIP believes that the deviation should be incorporated
in the requirements for future contracts, the contractor is
required to submit an ECP.




Directed Change

Engineering

ECP Approval

Headquarters
Modification
Requisition/
Field Modifica-

tion Requisition
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A directed change is any accepted formal change (other
than a constructive change) that is proposed by the
shipbuilder or originated by the Navy. A directed chang~
may result in a unilateral change order or a bilateral
contract modification.

An ECP, which is submitted pursuant to MIL-STD-480, is a
document that addresses changes in the configuration of an
item or in the detailed specifications for the construction
of a ship. It both proposes an engineering change and
includes the documentation by which the change is de-
seribed. ECPs are characterized as essential or optional.
Essential ECPs respond to urgent operational requirements
and must be accomplished prior to the delivery of the ship.
Optional ECPs do not have to be accomplished before
delivery of the ship. ECPs may be originated by either the
shipbuilder or the Navy.

The draft NAVSEA Configuration Management and Change
Control Manual establishes four levels of approval for
ECPs: (i) Office of the Chief of Naval Operations (OPNAY),
(ii) Naval Sea Systems Command (NAVSEA), (iii) Ship
Acquisition Project Managers (SHAPMs), and (iv) SUP-
SHIPs. The greater the technical, cost, and/or schedule
impact of a proposed change, the higher the required
organizational level of approval. If an ECP proposes a
¢hange in military characteristices, it can be approved only
by OPNAV.

A headquarters modification requisition (HMR) and a field
modification requisition (FMR) are administrative docu-
ments that are used to control changes to ship construction
contracts. An HMR is an authorization from a SHAPM to a
SUPSHIP administrative contracting officer (ACO) to
modify a contract as stated. An HMR package consists of
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the HMR, ECP, or nonengineering change proposal (NECP)
as well as applicable drawings and substitute specification
pages. An FMR is a document that is prepared by a
SUPSHIP suthorizing the ACO to modify a contract as
stated in the FMR.

Nonengineering An NECP is a request proposing a change that does not
m impact on the configuration of an item, but does affect the

cost, delivery, and scope of work. The criteria for
determining whether an NECP is essential or optional are
the same as for an ECP.

Waiver A waiver is a contractor request for nonconformance in a
configuration item that departs from the specified require-
ments, but that is nevertheless suitable for use in its
existing form. Shipbuilder requests for waivers are pro-
cessed in the same manner as deviations.

B ECP Procedures

Exhibit B provides an overview of the ECP process. The various steps
in this process are defined below:

{1) Shigbuilder The shipbuilder (or design agent) prepares an ECP package
which consists of all of the associated technical, schedule,
and cost information, and submits this informution to the
local SUPSHIP.

(2) SuUPSHIP In the SUPSHIP organization, the ECP is reviewed from a
technical standpoint by the program manager's representa-
tive (PMR) as an on-site representative of the SHAPM. The
PMR may task other departments within the SUPSHIP in
order to make an appropriate recommendation on the ECP.
When this review is completed, the ECP is forwarded to the
SUPSHIP ACO who forwards the entire package either to
the SHAPM or to the SUPSHIP CCB - depending on the
level of authorization required.
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EXHIBIT B
THE ENGINEERING CHANGE PROPOSAL PROCESS

Proposal  ——eeeigm- Shipbuilder
Originated
by Navy or
Shipbuilder (1) Prepares engineering (7) Issues work authorization
change proposal and sub- papers for implementation
mits it to the SUPSHIP. of change.
SUPSHIP
(2) Performs technical re- (6) Negotiates (as administra-
view and forwards tive contracting officer)
engineering change with shipbuilder and enters
proposal to NAVSEA into bilateral modification
SHAPM. or orders change unilater-
ally.
SHAPM
(3) Coordinates with various (5) Approves/disapproves or
tech reps® and forwards obtains necessary approvals
engineering change pro- (NAVSEA/CNO), prepares
posal to Change Control a headquarters notifica-
Board. tion requisition, and for-
wards it to SUPSHIP.
Change Control Board
(4) Recommends approval/disapproval and returns engineering
change proposal to SHAPM.

*NAVSEC, other Navy/DOD offices, other SUPSHIPs, and the follow shipbuilder.




SHAPM

H

SHAPM

SUPSHIP
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The BHAPM reviews the proposed ECP, coordinates with
other technical organizations such as the Naval Ship
Enginearing Center (NAVSEC), the Navy laboratories, and
other project managers who may have overlapping responsi-
bilities {such as for weapon systems that are to be installed
in the ship). When this coordination is accomplished, the
SHAPM submits the package with the information obtained
from other affected organizations to the CCB for action.

The membership of the CCB is convened to review, discuss,
and act on the ECP. Usually, the deputy SHAPM for the
program is aiso the chairman of the CCB and can provide
the relevant date that the other members of the CCB who
are acting on the ECP may need. The CCB recommends
approval or disapproval of the ECP and forwards it to the
cognizant SHAPM.

If the ECP is approved, the SHAPM then determines what
additional approvals are necessary. Depending on the
complexity of the ECF, the approval of the Chief of Naval
Operations, Commander of NAVSEA, or the SHAPM may be
required. Once these approvais are obtained, the SHAPM
prepares an HMR with all of the requisite technical data,
and forwards it to the SUPSHIP. The HMR usually contains
instructions on the method for ordering the change.

The SUPSHIP ACO negotiates with the shipbuilder for the
approved ECP. If the negotiations are successful, a
bilateral modification is entered into between the ship-
builder and the SUPSHIP ACO. The ACO then makes
appropriate distribution of the modification to all of the
affected organizations of the program, including the Navy
Finance Office. If the parties cannot agree to a bilateral
modification, the SUPSHIP may order a unilateral change
within the established limits of authority or meay request
the approval from higher authority to order such s change.
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()  Shipbuilder Upon recaiving a copy of the executed bilateral modifica-
tion or change order, the shipbuilder issucs work authoriza-
tion papers to the design, engineering, and/or shipyard
departments for implementation of the change on the ship.

The process described above represents the typieul handling of an ECP.
However, there are variations to this cycle when the ECP is originated by the
Navy or when the design agent only submits a preliminary ECP. In addition, when
there are follow yards involved, the SHAPM issues an HMR to the cognizant
SUPSHIP to contract for the work with the follow yards for all of the other ships
of the class that are under construction.
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