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CHAPTER I

INTRODUCTION

The purpose of this chapter is to introduce the
report. The subject of the sfudy will be presented,
followed by an explanation of the purpose and significance
of the research. Next, the points of view of the Congress,
the Department of Defense, the defense industry and the
taxpayer will be provided. The objectives of the research
will be explained and the research guestions presented.
The scope and limitations of the study will be reviewed
and some special terms will be defined. Finally, the
organization of the report will be presented.,

The subject is control of major changes to weapon
system acquisition contracts. Control in this context
means the exercise of restraining or directing influence.
The term "major changes" basically means changes of high
dollar value which affect the capability and/or delivery
date of a particular weapon system. "Acquisition contracts"
refer to contracts covering production of weapon systems
for service use, rather than for research, development or
testing.

The purpose of the research has been to acquire
primary data concerning the causes of ma jor changes to

weapon system production contracts, to investigate what



positive actions have been taken by the government and
contractors to control the occurrence of major changes and
to discover new and original ideas, concepts and approaches
for better controlling these changes.
The significance of the research is that it had
never been performed previously. A review of the literature
shows that a number of studies have been completed by the
Department of Defense and the General Accounting Office
into the root causes of the major changes in weapon system
production contracts. Major academic efforts by Richard
Lorette and James Reece have developed primary data on the
re ationship of changes t« the effectiveness of the nroject
manager and the relationship of changes tc loss c¢f program
cost control. It appears, however, that primary data have
never been developed on th: prime causes of major changes
nor have data been developed that could be used tc develop
a methodology for controlling the occurrence of major changes.
The problem of major changes and cost growth in
weapon system acquisition is far reaching. Prom a
Coneressional point of view, the dollar growth was not
approved nor were funds appropriated. The billion dollars
plus each year that have to be provided for cost growth must
come either from money earmarked for other weapon systems
or from socially-oriented programs. Within the Department
of Defense¢, major changes and cost growth could lead to
discontinuance cf programs. important to the national defense,

to reduction in the size and/or scope of present or



proposed programs. For the defense industry, major changes
and related cost growth have jéopardized ma jor productive
efforts and, in the case of companies like Lockheed and
Grumman, have severely shaken the financial structure of
the company. For the taxpayer, cost growth, if funded,
means either increased national debt, higher taxes, or a
rearrangement of national priorities so as to transfer
money from socially-oriented programs to defense-oriented
programs.

The objectives of the research were fourfold. The
tirst objective was bto acquire data on the causes of major
changes. This was accomplished by asking the parties
involved in major changes. In the past the Department of
Defense has asked itself questions and placed too much
trust in the answers obtained. It was significant to also
get the opinions of the defense contractors. The second
objective was to acquire new and original ideas for
resolving or reducing the occurrence of major changes.
Considering that major changes involve about a billion
dollars a year, a 1% reduction would be worth $10 million.
The third objective was to make an intelligent comparison
of the opinions of the principals involved in major change.
The fourth objective of the research was to rekindle
interest concerning major changes within the Department of
Defense. Too many people both in government and industry
feel that changes are a built-in aspeet of weapon system

acquisition. This fact may be true, but the question is



whether major changes need to be ~ multi-billion dollar
aspect of the weapon system acquisition process,

The major research question posed was: "What
recognizable variables induce major changes to weapon
system acquisition contracts, and how can these variables
and the resultant cost growth be more effectively controlled?"
The subsidiary questions were: (1) What constitutes a "major"
change to weapon system acquisition contracts? (2) What
are the objectives of the Department of Defense Configuration
Management Program, especially as the program relates to
change control? (3) What efforts have been made by the
Department of Defense within the last three years to control
changes to major weapon system contracts? (4) What efforts
have been made by defense inoustry within the Last three
years to control changes in major weapon system contracts?
(5) In major changes to weapon system contracts, what is the
relationship of informal (constructive) changes to formal
changes? (6) In the view of defense contractors, what
recognizable variabies induce ma or changes tc weapon system
contracts® (7) In the view of g-vernment project/program
managers, what recognizable variables induce major changes
to weapon system contracts? (8) In the view of government
procuring contracting officers and administrative contracting
officers, what recognizable variables induce major changes
to weapon svstem contracts? (9) What new and/or unusual
efforts might be attempted by the government and the defense
industrv to control the occurrence of major changes to

weapon system production contracts?



Together, these questions represented a structured
attempt to elicit new information about the occurrence of
major change from the principals involved in those changes.

The scope of the research for thisreport was limited
to the investigation of major changes for those weapon
systems that 2re in a production phase and have a program
value of over $300 million. As mentioned earlier, efforts
were made to acquire information from the four principals
involved in major change: the government project manager,
the contractor!'s project manager, the government procuring
contracting officer and the government administrative
contracting officer. Because of the politically explosive
nature of cost growth, the interview and questionaire
processes used to acquire data were conducted under a
coandition of anonymity. Finally, only unclassified
government information was utilized in this study.

Beczuse the language of acquisition is sometimes
confusing, the following terms are defined for the
convenience of the reader.

Administrative Contracting Officer - any person who,

either by virtue of his position or by appointment, has
authority to enter into and administer government contracts.
In weapon system acquisition, the person performing the
function is usually located in or near the prime

contractor's plant.



Changes Clause -~ standard government contract clause

which provides that the contrécting officer may at any flmé;
by a written order, and without notice to the sureties, make'
changes within the general scope of the contract in any one
or more of the following: (1) drawings, design or specifi-
cations, (2) methods of shipment or packing, and (3 place
of delivery.

Change Order -~ a written order signed by a contract.ng

officer to make changes in the contract which are authorized
by the changes clause, but without the consent of the
contractor.

Configuration Management ~ a discipiine applying

technical and administrative direction and surveillance to:
v1) identify and document the function and physical

charac teristics of a configuration item, (2) control change
to those characteristi~g, and (%) record and report change
processing and implementation status.

Constructive Change - any conduct by a government

representative which 1s not a formal change order but which
has the effect of requiring the contractor to perform work
different from that prescribed by the origina’ terms of

the contract.

Contract Added Support Change - a change in contract

requirements to reflect support items such as spare parts,
training, warranty provisions, etc., which were corntemplated

initially but not ordered nor priced in the contraect 1nmiti1ally.



Contract Modification - any written alteration in

the specification, delivery po&nt, rate of delivery, contract
period, price, quantity, or other contract provisions of an
existing contract, whether accomplished by unilateral action
in accordance with a contract provision or by mutual action
of the parties of the contract.

Cost Growth - the difference between the final cost

of the contract and the initial negotiated cost: It
includes the cost of authorized contract modifications
for changes plus overrun costs.

Cost Overrun - the difference between the final cost

of the contract and a total of the initial negotiated cost
plus the cost of negotiated contract modifications. It is
the result of poor initial estimates and excessive costs.

Economic Change - a change due to the operation of

one or more factors of the economy.

Engineering Change - a change in configuration

identification directed by the government which does not

change approved performance requirements.

Major Change - a change in which there is a substantial

increase or decrease in weapon system capability, a change
in means or method by which the weapon system will perform
its mission, and/or a change which causes six months or
more slippage/stretchout in delivery date.

Procuring Contracting Officer - any person who,

either by virtue of his position or by appointment, has

authority to enter into and administer government contracts.,



In weapon system a au.:i*10on, the person performing this
function 1s usualtiv located 1n the project office or in the
procurement organization support:ng a particular project

or projects.

Yyuantity Change - a change in quantity to be procured

at the original price after making appropriate and consistent
adjustments for cost quantity relationships.

Schedule Change - a change in approved delivery

schedule, completion date or intermediate milestone of
development or production.

Systems Performance Change - a change 1in the system

performance requirement (i.e. speed, weight, reaction time,
safety factors, pavio=d and range:.

Unpredictable Change - a ~2hange caused by acts of

God, work strikes -nd changes to federal or state laws,

Tri1g report is organized in the following manner.
Chapter I1 presents backeground through a review of the
literature, by providiig a scope of the problem, and bv
reviewing prior efforts macde to contro:. the o~rurrence aof
ma jor changes.

Researcr methrdulogy wil. be exp.asined in Chapter 111,
This explanation includes discussion of the research approach,
formulation of i1nterview and nuestionaire guestions, test
of the gquestionaire, formulation of a sample desiegn, dis-
tribution of the questionaire, explanation of the interview
technique utilized, discussion concerning analysis of data

obtained and comments concerning itimitations of the methodology.



The role of configuration management will be
considered in Chapter IV. The chapter will include a
description of the Department of Defense Configuration
Management Program, an explanation of how change control
operates and a review of past change control problems.

The unusual role of constructive changes will be
reviewed in Chapter V. The nature and types of constructive
changes will be presented and an analysis will be made of
previous efforts utilized to control the occurrence of
constructive changes.

Chapters VI through VIII will present the opinions
of the principals involved in major changes. Their views
of the definition and root causes of major changes will be
presented and compared. Past efforts made by the government
and contractors to control changes will be studied, and new
and original ideas for controlling the occurrence of major
changes will be presented.

Chapter IX will summarize the repoft, present

conclusions and provide suggestions for further research.

W0



CHAPTER II
BACKGROUND

This chapter presents background on the problem of
changes to weapon system acquisition contracts. A review
of the literature will be completed, including both
academic and governmental research and reports. Next, the
scope of the problem will be reviewed, with special emphasis
given to the number and dollar value o! contract changes.
Fina.iy, some of the prior government efforts to ocvtrol
~ontract changes willi be studied.

Review of the literature shows that very little has
been written about changes to weapon acquisition contracts.
A few dissertations and theses covered parts of the overall
rroblem, and other academic and governmental reports generally
covered cost growth, with some attention directed to the
relatienshitr of  nanges to cost growth, This part of the
chapter will present studies that have touched on the subject
in the last ten years, witn special attention given to
research conducted within the last three years.

One of the first comprehensive studies of the weapon
system acquisition process was performed by Merton J. Peck
and Frederic M. Scherer in 1962 at the Harvard Business
School. They compiled detailed case histories of twelve

weapon system developments and took a detailed look at the
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nature of the weapon system acquisition process, the
structure and dynamics of the.weapons industry and the
execution of the weapons programs.1

While their work covered all aspects of the weapon
system acquisition process, they reported the relationships
between cost growth and other factors such as technology
advance and program priority. In addition, they reported
on the work done by Marshall and Meckling relative to the
relationships of cost overrun factors to: (1) the importance
of minimizing cost, (2) the state-of-the-art exploitation,
and (3) the importance of minimizing time;2 As shown in
Table 1, the mean production cost factors for weapon
systems with large technological advance were twice as
high as those with medium or small technical advance.
They concluded that government buying agencies were less
effective in controlling program costs, even when they
wanted to do so, than they were in controlling schedule
and quality outcomes.

Regarding causes of cost growth, they concluded that
the most significant causes were unexpected difficulties
due to "pure" technical uncertainties, competitive optimism

in original contractor estimates, and the lack of urgency

1Merton J. Peck and Frederic M. Scherer, The Weapons
Acguisition Process: An Economic Analysis (Boston, Mass.:
Division of Research, Graduate School of Business, Harvard
University, 1962), pp. 1-594.

2

Ibid., p. 43%2.
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TABLE 1

PRODUCTION COST FACTORS, CLASSIFIED ACCORDING TO
DEGREE OF TECHNOLOGICAL ADVANCE

Small Advance Medium Advance Large Advance

Weapon Factor Weapon Factor Weapon Factor
Type* Type* ' Type*
C 1.5 B 2S B 1.2
F 250 F 2009 F 1.0
C .8 F 2.0 F .8
C 1.6 F 1y 2 ’ B 4.0
C .9 F .6 M I8
F 1.5 M gL M 6.4
F 4.0
M 2 T
M 7.0
M 6.0
Mean 1.4 Mean 1.7 Mean 3.4

*B=bomber C=cargo aircraft or tanker ZF=fighter M=missile

Source: A.W. Marshall and W.H. Meckling, "Predictability
of Costs, Time and Success of Development" in Merton J. Peck
and Frederic M. Scherer, The Weapons Acquisgition Process:

An Bconomic Analysis (Boston, Mass.: Graduate School of
Business, Harvard University, 1962), p. 435.

12



which led to schedule slippages. Less important causes
included contractor objectives which conflicted with the
government's interests, inadequate contractor capability,
inappropriate service decisions, and decisions delayed by
service buying agencies.3 [
| In 1962 the Logistics Management Institute (IMI)
conducted a study for the Assistant Secretary of Defense
(Installation and Logistics) on the subject of control of

4

engineering and design changes. In this study LMI looked
at changes made in nineteen weapon systeﬁs. Their study
approach was to analyze thé causes and extent of changes
in value of definitized contracts for selected weapon
systems and products to analyze procedures being followed
by the military departments in the processing and evaluating
of engineering changes. Some of the summary information
developed by LMI is shown in Figure 1 and Tables 2 and 3.
Note in Figure 1 that 20% of the change actions accounted
for 80% of the dollar growth in systems cost.

The following conclusions were presented in the LMI
study: (1) deficiencies in work statements can cause signi-

ficant change actions. Cause of work statement problems are a

fragmentation of technical development effort, errors and/or

-

31bid., p. 460.

4CHANGE MANAGEMENT: Control of Engineering and Design
Changes (Washington, D.C.: Logistics Management Institute,
1933§, Pl o
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DOLLAR GROWTH NUMBER OF ACTIONS

20% ’ 1 f
Technical ol i !
SosESe e of ~ Minor Cost Impact
80% Actions i é 75%
(1) Quantity || f ! i |
(2) Rate ||I i §
(3) Schedule | | | i !
(4) Scope Hé i :_.______m.m_____"hi
(5) Repro- R | Major Cost Impact
gramming 55 E 254
(6) Overruns &hﬁﬂmmwm_* +
} 20% i Minor Cost Impact!
; of | 75%
i Actions ! Major Cost Impact
L 25%
Fig.l. - - Volume of Change Actions

Source: CHANGE MANAGEMENT, Control of Engineering

and Design Change (Washington, D.C,: Logistics Management
Institute, 1963), p. 12.
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TABLE 2
VOLUME OF CHANGE ACTIONS

Product gggg;gczg Chagggbzztggns
F-4 Aircraft 7 450 (ECP)
PPRSHING 2 10,000 (EO)
MINUTEMAN 14 1,200 (ECP)
32 Ships 32 Approximately 300

per Ship (co)

M-60 Tanks 5 1,550 - 1st Year
811 - 2nd Year
815 - 3rd Year
331 - 4th Year

! 3,507 (E0)
Combat Vehicles 3 1,500 - 1st Year
600 - 2nd Year
(EQ)
B-58 Aircraft 5 2,500 (ECP)
Letter '
465-L SAC et tE Considerable
C-141 Aircraft 1 44 (ECP)
Crysler 9,000 per Year
Commercial Autos (EO)

Source: CHANGE MANAGEMENT, Control of Engineering
and Design Changes (Washington, D.C.: Logistic Management
Institute, 1963), p. 13.

15



TABLE 3

APPARENT ORIGIN OF CHANGES
(NUMBER OF CHANGE ACTIONS)

FORMAL PAPER INITIATED BY:

DESIGN
s GOVERNMENT CONTRACTOR | CAPABILITY
DDG Class of Ships 88% 12% BUSHIPS
32 Ships 88% b 12% BUSHIPS
465-1, (SAC) 80% 20% Contractor
F-4 Adircraft 50% 50% BUWEPS/
Contractor
BMEWS 60% 40% Contractor
MINUTEMAN 67% 33% Contractor/STL
SKYBOLT 80% 20% Contractor
PERSHING 20% 80% Contractor and
Government

Source: C

NGE MANAGEMENT, Control of Engineering and

Design Change (Washington, D.C.: Logistics Management Institute,

196%), p. 14.

16



incompatibility in information, excessive data, under-
statement of work to be done, poor timing, scheduling
integration and letter contracts and cost-plus-fixed-fee
contracts, (2) buying~in/getting well was not considered
to be a major change management problem, (3) data on
contractual and program change are not readily available;
data that are needed includes impact of changes on contractual
growth, causes of such growth, effect of growth on total
program estimates, effect of changes on cost reduction
goals, and trends in contractual and program growth, (4)
cost impact of changes is greater in concurrent situations,
(5) some evidence exists that change management techniques
in concurrent situations do not recognize certain critical
change problems such as slow processing, retro~-fit
imptementation, and effects on support elements, and (6)
processing objectives and standards are seldom evident in
change procedure-s.5
The recommendations of the 1962 IMI study covered
preparation and dissemination of a unified set of change
definitions and classifications. The study also recommended
a single format covering the proposal and initiation of
engineering changes.
In 1965 McKinsey and Company prepared a report for

the U.S. Air Force on changes in development and production

Ipid., pp. 20-50.
®Ibid., pp. 64-67.

17



contracts. Figure 2 in an unnumbered chart from that report
showing the relationship of aifferent types of contract
changes to overall cost growth.

In a 1967 Harvard dissertation, Richard Lorette
covered the problem of changes in his report on the relation-
ship between pressures on the system pregram director and
growth of weapon system cost estimates.7 Lorette's research
approach was to query Air Force program managers through a
series of questions in order to develop primary data on
the relationship between pressures and growth in system
cost estimates. He also referred to the 1959 Marshall and
Meckling study showing the total factor increases in average
cumulative cost of production for twenty-two defense programs.
The factor increases reported were 1.8 for fighters, 3.4
for bombers, 1.2 for cargo and tanker aircraft and 6.4 for
missiles.8

Lorette developed a breakdown of five different
types of changes in weapon system acquisition contracts.
They are: (1) changes related to quantity and schedule,

(2) changes related to new capabilities or added require-
ments, (3) changes related to design, engineering ana tests,

(4) changes related to cost estimate escalation, and (5,

TRichard J. Lorette, "The Relationship Between
Pressures on the System Program Director and the Growth .
of Weapon System Cost Estimates." Unpublished dissertation,
Harvard University, 1967, pp. 1-422.

8Ipid., p. 1.

18
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changes related to miscellaneous other causes. The
miscellaneous other causes category includes such causes
as invalid assumptions and/or inadvertent omissions,
¢correction of previous estimates due to mathematical
errors and unforeseen non-technical problems such as
strikes and non-availability of materia1.9

In response to questions directed to Air Force
program managers, Lorette received the following majority
opinions: (1) Headquarters, U.S. Air Force was the major
source of changes by dollar value énd number for Air Force
programs, (2) a contractor gets well on a buy-in by pro-
posing changes with inflated prices, inflating the price
of government proposed changes, and/or by failing to reduce
the contract price by the amount of work deleted by the
change, and (3) the program managers were very seldom able
to negotiate a firm price for a change before a contractor
was directed to commence work on the change.10

Lorette also asked the program managers for their
opinion as to the causes of changes. The causes cited by
the program managers were: (1) indecision as to mission
concept, (2) change in requirements, including new require-
ments by using commands, and (3) deficiencies revealed by

category I, II and III tests.ll

20



In his conelusion, Lorette developed reasons for
growth in system cost estimates. They were: (1) additional
requirements, (2) schedule change, (3) low initial estimate,
and (4) delayed decisions. ® TLorette felt that the source
of most weapon system acquisition changes was the government
itself and the causes of these changes were change in require-
ments, changes in concepts and deficiencies revealed by
testing. While most of Lorette's recommendations related
to the pressures on the program managers, one related
directly to changes in production contracts. He recommended
that using commands be required to fund program changes
which they initiate, a move which would force them to
consider the dollar impact of requested changes.13

A 1968 Industrial College of the Armed Forces report
on the management of the F-111 weapon system developed
some early statistics on the depth of the change problemn.
The report stated that as of May, 1968, there were 1226
contract change notifications to the F-111 pfoduction
contract, which increased the cost of_the overall program
by approximately $1,787 million.14

The Chief of Naval Material in 1969 cenducted a

study of pricing and cost control problems in the shipbuilding

121%14., p. 367.

131via., p. 389.
14Report on Weapon System Management -~ F-111.

Washington, D.C.: Industrial College of the Armed Forces,
May 31, 1968.

2



and conversion management system.15

Part of this study
related to control of changes and specifications and the
study reported five change control problems. They were:
(1) continued inadequacies in ship contract plans and
specifications which require correction by means of
mandatory change orders, (2) specifications are sometimes
issued which push the state-of-the-art or which have major
cost impacts that are not anticipated, (3) changes have
been initiated with inadequate knowledge of costs and
uncertain plans as to how these changes will be financed,
(4) many Navy organizations, through their interaction
with the contractor by reason of their technical control
of government furnished material and information, may
cause changes to a shipbuilding contract which have neither
been anticipated nor provided for, and (5) heavy reliance
on government furnished plans and specifications in lieu
of contractor proposed plans and specifications that are
performance-oriented makes the government vulnerable to
increases in costs resulting from change orders and claims.16
This same report includes eight recommendations
concerning the handling of changes in shipbuilding and

conversion contracts. They were: (1) ship acquisition

project managers should ensure that all decisions impacting

15U.S. Department of Defense. Naval Material Command.
SCN PRICING AND COST CONTROL STUDY. (Washington, D.C.:
Naval Material Command, April, 1969), pp. 1-24,

16

Ibide:, pr EOp
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upon the cost of a ship would be made within existing
established financial authoriéation or reserves, (2) Naval
Ship Systems Command (NAVSHIPS) should replace the then
current Change Review Sub-Board with configuration control
boards, one of which would be established and chaired by
each project mahager, (3) NAVSHIPS continue the Flag
Officer Change Review Board with revised functions which
include over-all guidance and monitorship of the individual
change control boards, (4) changes affecting more than one
project should be referred to the Flag Officer Change
Review Board for approval, (5) all proposed changes to the
project or contract or to agreed-to interfaces with systems/
equipment would be treated as engineering change proposals,
(6) each project manager would have the responsibility for
approving or disapproving all Class I engineering change
proposals, (7) NAVSHIPS develop a uniform method by which
each configuration change board would develop statistics
to identify the number and causes of changes, effect of
approved changes in terms of cost and/or schedule delay,
and the number and types of changes approved, and (8)
NAVSHIPS ensure that all new contracts for ships with
private shipyards or naval shipyards invoke configuration
management requirements.l7
The Rand Corporation performed a study of system

acquisition experience for the U.S. Air Force in 1969.
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The study reported the results of an analysis of twenty-one
Army, Navy and Air Force system acquisition programs of

the 1960's which had a cost of about $19 Billion. The
approach of the study was to compare the ratios of the
actual-to-predicted outcomes of programs of the 1960's to
programs of the 1950'3.18 Four of the report's conclusions
related to the problems of major changes in weapon system
production programs. They were: (1) relatively little is
known about change in scope decreases or their implications,
(2) not enough is known about the causes of cost escalation
to support the contention that estimating errors are major
contributors, (3) the data plainly suggest that the system
or program contracted for often differs very substantially
from the system or program actually delivered or carried
out, and (4) factors outside the control of the contractor
generally were held to cause most of the differences
between the predicted cost of the original program and

the ultimate cost of the actual program, and between

the projected performance and the delivered-article
rerformance, Very little is known about the erigin,
magnitude or control of such factors.19

In a study made for the Air Force in 1970, the

Mathematica Corporation outlined the following three broad

l8R.L. Perry, D, DeSalvo, G.R. Hail, A.J. Harmen,
G.S. Levenson, G.K, Smith and J.P. Stucker. SYSTEM
ACQUISITION EXPERIENCE (Santa Monica, California: The
Rand Corporation, November, 1969), p. iii.

O1via., p. 22.
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causes of cost growth in weapon system acquisition: (1)
deliberate misstatement of initial program costs, (2) the
inherent uncertainty associated with major state-of-the-art
advances, and (3) inadequacies of planning and control.20
Probably the most comprehensive study of changes to
weapon system acquisition contracts was conducted by James

Reece at Harvard in 1970.21

.The subject of his dissertation
was "The Effects of Contract Changes On the Control Of a
Major Weapon System Program". His research approach was

to conduct an in-depth study of the change process being
used in the production of the PF-111 aircraft by the General
Dynamics Corporation in Texas., Reece began his study by
showing the flow process of a contract change. This flow

is §hown in Figure 3. He divided contract changes into
catégories of configuration changes, task changes and
program changes. Configuration changes were defined as
those which alter the configuration of an item being built
for delivery to the government. Task changes were defined
as non-hardware tasks adding or altering test programs and
feasibility studies. Program changes were defined as major
and usually very expensive revisions to quantities, technical
performance specifications, delivery schedules or rate of

funding for programs.22

ZOStudy and Control of Cost Overruns (Princeton, N.J.:
Mathematica, March, 1970), p. 1.

21James S. Reece, "The Effects of Contract Changes On
the Control of a Major Defense Weapon System Program." Unpub-
lished DBA dissertation, Harvard University, 1970, pp. 1-8-28,

221bid., p. 2-5.
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Reece noted that a contract change is generated when
a person or group of people pérceives a need for the change
and is able to convince the appropriate decision makers that
the apparent need is sufficiently great to warrant spending
the estimated change cost to implement the change.23

Reece also referred to an earlier McKinsey and Company
study for the Air Force Systems Command which showed that
20% change growth in a normal production program was made
up of 10% configuration changes, 40% task changes and 50%
program changes.24

With the help of the General Dynamics Corporation,
Reece was able to develop empirical data on the relationship
of contract changes to the basic program cost of the F-111.
This relationship is shown in Table 4., Note that program
and engineering changes constituted 83.5% of total cost
growth.

Reece noted that the most clear-cut causes for
contract changes are engineering change proposals (ECP's).
The types of engineering change proposals involved are:

(1) correction of deficiencies, (2) improvement changes,
(3) state-of-the-art advances, (4) value engineering changes,
(5) optional éccessories, and (6) gold plating.25 A full

explanation of these type changes will be provided in

Chapter IV which covers configuration management.

231vid., p.2-17.
241vid., p.2-12.

251bid., p. 2-18 thru 2-22,
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TABLE 4

RELATIONSHIP OF CONTRACT CHANGES
TO F~111 PROGRAM COST
(In Millions of Dollars)

1.
24
3
4.
5
6,

Basic Program
Program Changes
Engineering Changes
Overrun

Total Indicated Cost
Total Cost Growth

713
423
216
126
1478
765

% of 5

28,6
14.6
8.5

% of 6

55.3
28,2
16.5

Program,"

Source: James S. Reece, "The Effects of Contract
Changes on the Control of a Major Defense Weapon System

1970, p. 2-13.
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Reece divided the people who initiate changes into
the following three groups: (1) government and contractor
engineers who try to achieve engineering excellance, (2)
the users who demand a reliable system and who feel that
unless changes are made, new systems will be obsolete when
they roll out the factory door, and (3) the contractor,
who generates changes when his program is over target cost,
behind schedule or not meeting technical specifications.26

Reece makes an astute observation that there are
no countervailing forces within thé using command to
restrict the improvement changes to those which aré critical.

Concerning contractor buy-in, Reece presented two
approaches: (1) the contractor offers lower than cost and
then overprices changes, or (2) the contractor realizes
that the customer does not know what he wants, so the
contractor bids/proposes on a buckboard and then upgrades
the buckboard to a Chevrolet with changes.>!

Regarding pricing of contract changes, Reece noted
that the contractor has the upper hand in justifying and
negotiating estimated change costs because of the large
size, greater experience and lighter workloads of contractor's

28

cost analysis staff. In this regard he also notes that

there is a tendency for the contractor to submit low

261pid., p. 2-23.

2T1pia., p. 2-32.

281pi4., p. 2-35.
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preliminary cost estimates and high final cost estimates
for changes. This is done becéuse: (1) approvai of the
change is desired, (2) grass roots estimater in company
must live with his final estimate so gray areas are
estimated high, (3) tendency for high final estimates
because some of the amount will be lost in the negotiation
process, and (4) management may inflate the final estimate
for protection purposes.29

Reece found that at the F-111 plant, work was started
on changes 99% of the time before negotiation began for
pricing the change. Also, work was unalf completed 50% of
the time before negotiations started, and the change work
was finished 20% of the time before negotiations started.Bo
He also found that one contract supplemental agreement
covered 1173 engineering change proposals and 51 of those
1173 engineering change proposals represented 50% of the
dollar value of that one supplemental agreement.31

Regarding the contractor accounting for changes,
Reece noted that although General Dynamics had financial
performance reports, their work order system was not capable
S

of collecting actual costs on a change by change basis.

He noted that the contractor did attempt to capture the

291pid., p. 4-21.
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actual cost of changes for a period of one year, but
stopped because the employees would not charge job order
numbers correctly and because actual tasks changed so much
that at one point General Dynamics had over 100,000
individual job order numbers for changes.33
Reece observed the effect of changes on the assembly
line. He noted that a worker would be given one white work
card which directed that a particular task be performed,
and as many as five blue change cards directing changes to
the work directed by the initial white card. In some cases
the fourth or fifth blue change card would declete the change
action directed by the first or second blue change card.
This arrangement made it extremely difficult for foremen
to properly crewload.34
At the Air Force F-111 program office, Reece was
able to summarize the results of the F-111 Configuration
Control Board. These results are presented in Table 5.
From the overall data, Reece took a sample of 573 production
contract changes and found that 50 changes (8.7%) accounted
for 90.5% of the total target cost increase and 5 changes
(.9%) represented about 53%.4% of the total target cost
35

increase.

331bid., p. 6-34.
341bid., p. 6-18.

351pig4., p. 7-8.
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TABLE 5

SUMMARY OF F-111 CONFIGURATION CONTROL BOARD
ACTIVITY - JANUARY 31, 1970

Type Change # Proposed # Approved % Approved
Hardware (ECP's) 2844' 2307 81.1
Task 288 133 58.4
Specification 1685 1335 79.2
Credit (Work Deleted) 118 T4 62.7
Total Change Actions Zg;; ;;ZE ;;TB%
Estimated Cost $1092 MIL $ 758 MIL 69.3%

Scurce: James S. Reece,

"The Effects of Contrsct

Changes On the Control of a Major Defense Weapon System
Program," Unpublished DBA dissertation, Harvard University,

May, 1970, p.7-9.
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Reece developed six major conclusions relating
directly to contract changes. They are: (1) degree of
contractor control over total program costs is lessened
as the portion of the total program cost which represents
changes to the original program increases, (2) the
contractor did not control thg work associated with a change
as an entity, separate from the original program, (3) the
contractor did not maintain records of actual costs to
compare with the original estimates on a change by change
basis, (4) there are no rewards or punishments clearly
related to good or poor contractor change cost performance,
(5) overpricing of changes may be a result of conscious
management strategy, and (6) collecting change cost is
extremely difficult even under a work breakdown system.

It was feasible to end up with 23%4,373 change work packages
and job orders on the F-111 aircraft.36

Reece presented seven major recommendations concerning
contract changes. They were: (1) focus on major changes by
establishing unique accounts for the budget and actual
costs of each major change, (2) develop benefits for
achieving good change cost performance, (3) improve incor-
poration of changes into the control system, (4) eliminate
budgetary discontinuities by distributing change budget
through the budget ledgers in a timely fashion, (5) cut down

on the number of changes, (6) make changes at pre-determined

36Ibid', Po 8"26-
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break points, and (7) earlier negotiation of prices on
changes to force the contractor to control cos‘ts.37

In 1970 Thomas Faleskie completed an MBA thesis at
The George Washington University on the factors of cost
ovérrun in the weapons acquisition process. He reported
that there were four primary factors causing cost overruns.
They were: (1) technology uncertainty, (2) an apparently
strong contractor incentive to deliberately make a low
estimate in order to buy-in on a program, (3) the optimism
that pervades initial program decision making, with a
resulting unrealistically low contract bid, and (4) simple
economic inflation.38

The Report to the President and the Secretary of
Defense on the Department of Defense by the Blue Ribbon
Defense Panel in July, 1970, made three recommendations
relating to contract changes in major weapon system
acquisition., They were: (1) that reduction of technical
risks through demonstrated hardware be accomplished before
full-scale development, (2) that a genefal rule be 1i1ssued
against concurrent development and production, and (3) that
production decisions be deferred until successful demonstration

of developmental prototypes.39

>T1bid., p. 8-28.

>8homas Joseph Faleskie. "THE FACTORS OF COST OVERRUN
IN THE WEAPONS ACQUISITION PROCESS," Unpublished Masters
Thesis, The Geo:rge Washington University, 1970, p. 81.

39U.S. Department of Defense. Blue Ribbon Defense
Panel. Report to the President and the Secretary of Defense
on the Department of Defense (Fitzhugh Report), Washington:
D.C.: Government Printing Office, July, 1970), p. 218.
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A 1970 report issued by the Office of the Assistant
Secretary of Defense (Installgtion and Logistics) noted
that over one billion dollars every year was spent on
engineering changes and modifications to equipment being

produced for and used by the services.40

The report noted
that there was inadequate control of changes during pro-
duction. Problems reported include: (1) changes and
retrofit programs were initiated before tests determining
whether they corrected a deficiency or improved equipment,
(2) engineering changes requiring government approval were
classified incorrectly, thereby hindering configuration
confrol, (3) no central coordinating points for engineering
change proposals were established, and manufacturers of
subsystems were not always notified of the engineering
change proposals, (4) requests for engineering change
proposals were not coordinated within the systems program
office, (5) the configuration management practices of the
contractor were inadequate, (6) procedures for evaluating
engineering change proposals were inadequate with respect

to eliminating duplicate contract effort and cost, (7)
procedures for obtaining full price reductions for deleted
efforts were lacking, and (8) delays in processing engineering
change proposals resulted in aircraft being produced without

necessary changes and caused extensive retrofit programs.41

40U.S. Department of Defense. Office of the Assistant
Secretary of Defense (Installations and Logistics). Audit
Review 71-1, (Washington, D.C.: Government Printing Office,
July, 1970), p. 1.

41

Ibid., p. 2.
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Also in 1970 Howard Schloeman completed an MBA
thesis at The George Wgshington University on the subject
of controlling cost overruns in weapon system acquisition.
He developed definitions for different types of contract
changes. He defined schedule change as a change in cost
estimates caused by a change in an approved delivery
schedule, completion date, or intermediate milestone of
development or production. Schloeman defined a system
performance change as a change in cost estimates caused
by a change in system performance requirements (i.e. speed,
weight, reaction time, CEP, payload, range and safety
factors).. An engineering change was defined as a change
in cost estimate caused by a change in configuration
identification which does not change approved performance
requirements, Finally, Schloeman defined economic change
as a change in cost estimates caused by a change due to
the operation of one or more factors of the economy other
than that covered by contractual price adjusfments.42

In 1970 Michael Heffrqn conducted a study for the
Center for Naval Analysis concerning cost overruns in the .
Navy's shipbuilding program. He pointed out that there
were ten major causes for the large cost overruns in Navy
shipbuilding. They were: (1) inadequate planning for the

early, firm definition of ships, (2) funding of developmental

42Howard Lambert Schloeman. "CONTROLLLNG COST OVERRUNS
IN WEAPON SYSTEM ACQUISITION," Unpublished MBA Thesis, The
George Washington University, 1970, p. 37.

36



systems and experimental ships with shipbuilding funds,
(3) reducing budget prices of ships below those developed
by professional ship cost estimators, (4) inadequacy of
specifications, control of change orders and early antici-
pation of claims, (5) lack of adequate management information
and cost control systems for the project manager, (6) un=
successful control of naval shipyard new construction, (7)
failure to balance program decisions with their cost impacts,
(8) shortages of manpower at Naval Ships Systems Command
headquarters and other shipbuildiné and conversion management
support activities, (9) inability to forecast accurately
the economic conditions in the shipbuilding industry, and
(10) reprogramming of apparent excess funds to offset new
program requirements.43
For a number of years the General Accounting Office
has been conducting studies for Congress and reporting on
the acquisition of major weapon systems by the Department
of Defense. In their March 18, 1971 report, the General
Accounting Office presented a comprehensive analysis of
cost changes for fifty-two weapon systems as of June 30,

1970.44 This analysis is presented as Table 6.

43Michael Heffron, "Heffron Report, September 1970,"
unpublished report for the Center for Naval Analysis,
Washington, D.C.: September, 1970, p. 5.

44U.S. Congress. Acquisition of Major Weapon Systems.
Report B-163058 to the Congress of the United States by the
Comptroller General. (Washington, D.C.: Government Printing
Office, March 18, 1971), p. 61.
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TABLE 6

Analysis of Cost Changes es of June 30, 1970

Type of
cost_change Arm Navy Air_Force  Total
(millions)

Quantity change: g
Increase $1,371.1 $11,105.5 § 122.3 812,598.9
Decrease ~-3,093,8 -=1,760.5 -5,357.1 -10,2i6.4

Net -1,727,7 _9,345.0 —5,234.8 25 36225

Other changes:

Engineering changes 489.3 463.8  3,119.4 4,072.5
Support 1 . 155.2 -=57.7 1,268.5 1,3%6.0
Schedule Bt 462.1 1,308.7 844.7 2,615.5
Econcmic u 550.5 1,156.0  2,307.9 4,014.4
Estimating " 1,312.8 3,356.9 1,509.5 6,179.2
Sundry " ~12.7 553.1 544.3 1,084.7
Unidentified ¢ - 2,264.9 - 2,264.9

Total 2,957.2. _9,045.7 9,5%94.3 21,597.2

Total $1,223.5 $18,390.7 $4,359.5 $23,979.7

Number of systems 12 29 11 52

Source: U.S. Congress. Acquisition of Major Weapon Systems.
Report B-163058 to the Congress of the United States by the
Comptroller General, Washington, D.C.: Government Printing Office,
March 18, 1971, p. 61.

38



In March, 1971, the Army Procurement Research Office
issued its first report relative to cost growth in weapon

45

system acquisition. This report was unique in that it
developed statistical equations to distinguish between cost
growth and overrun. Average cost growth was defined as
final cost of the contract (Cf) minus initial negotiated
cost (Ci) divided by initial negotiated cost (Ci) or

(Cp - Ci)/ci‘ Average overrun/underrun is defined as final
cost of the contract (Cf) minus adjusted target cost (Ca)
divided by adjusted target cost (C.) or (C, - ca)/ca.46
Using these cgquations, the report develops summary statistics
for average cost growth for an aggregate sample of 740
research, development and production contracts. This
summary is presented in Table 7. By probing the accumulated
data, the following conclusions were reported: (1) a
significant difference was observed for total cost growth
and contract modifications on production contracts between
contract types and between commodity clauses, and (2) a
significant difference was observed for the cost overrun
component of growth on production contracts between a

sample of ten individual contractors.47

4SJ. Michael Cummens, William B. William, and
Shirley H. Carter. PRODUCTION COST GROWTH (Fort Lee,
Virginia: Army Procurement Research Office, March, 1971),

pp. 1-38. :
46Ibid., p. 8.

4T1pia., p. 34.
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TABLE 7

AVERAGE COST GROWTH AS A PERCENTAGE OF COST BY TYPE OF WORK

Average Average

Averane Contract Overrun/

Cost Growth Modifications | Underrun

doeowoo .. | No. of Ce-Cy CamCy Ce-Co
. Classification | Contracts —ﬁ;——; LT —TZ:Ji
R&D 236 257.49 240.86% 9.85%
(870.31) - (868.10) (29.91)

Production 504 108.23% 102.85% 3.06%
(432.80) (430.20) (17.17)

Source: J,Michael Cummens,

William B, Williams and

Shirley H. Carter, PRODUCTION COST GROWTH Fort Lee,

Army Procurement Research Office, March, 1971), p. 18.

Virginia:

40



In his MBA thesis at The George Washington University
on the relationship of effective cost estimating to weapon
system cost growth, Don Dellis made note of an important
fact regarding the effect of program decisions on weapon
system unit costs. Table 8 shows the relationship of F-14
program costs to the number of aircraft to be purchased
and to the number of years the program will be in productkm.48

In a 1972 MBA thesis at The George Washington
University, William McAdams studied the problems of contract
changes in major weapon system conéracts. He presented
nine factors relating to weapon system procurement which
were behind the extensive change action that has been
observed in weapon system acquisition., They are: (1) lack
of early clear definition of military requirements, (2)
inadequate acquisition planning, (3) concurrency, (4)
deficiencies in contractual requirement documents such as
specifications and drawings, (5) defective or late government
furnished material, (6) the length of the acquisition cycle
combined with a rapidly advancing technology, (7) contractor
problems and attitudes, (8) constructive changes, and (9)'
desire within the Department of Defense for the best

possible product.49

481 nald 0. Dellis. "AN ANALYSIS OF COST GROWTH AND
ITS CAUSES IN MAJOR WEAPON SYSTEM ACQUISITION." Unpublished
MBA Thesis, The George Washington University, 1971, p. 44.

49William Michael McAdams. "CONTROLLING CHANGES IN

MAJOR DEFENSE PROCUREMENT CONTRACTS." Unpublished MBA Thesis,
The George Wgshington University, February, 1972, p. 41.
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TABLE 8

COMPARISON CHART OF COSTS FOR
F-14 AIRCRAFT PROGRAM
(In billions of Dollars)

313 469 722
aircraft aircraft aircraft
Current Estimate 5.207 7.188 9.811
No Fiscal Year 1972 Buy 6.475 8.824 12.051
Cost Delta +1.268 +1.636 + 2,240

. Source: U.S. Congress, Senate, Committee on Annual
Services, Fjscal Year 1972 Authorization for Military

Procurement, Regsearch and Development, Construction and
Real Estate Acquisition for the Safeguard, ABM and Regerve
Strength, 5.934 (HR 8687), 92nd Congress, 1lst. Session,
1971, p. 4116, in Donald O. Dellis, "AN ANALYSIS OF COST
GROWTH AND ITS CAUSES IN MAJOR WEAPON SYSTEM ACQUISITIONS,*"

Unpublished MBA thesis, the George Washington University,
December, 1971, p. 44.
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In May, 1972, the U.S. Army Procurement Research
Office completed another statistically oriented report
concerning cost growth in weapon system acquisition contracts..
This report constituted further research in the area of
production cost growth and showed the relationship of
contract duration, the definitized contract dollar amount,
inflation and the level of technology to overall cost

growth.so

A new predictive equation was developed, based

on analysis of data from all contracts over $1 million.

This equation shows that the percentage of cost growth

equals minus .265 minus ,000037 times initial negotiated

cost (Ci) plus 60.5 times duration. This equation could

be interpreted as meaning that for each year in contract

duration there is a corresponding 60.5% increase in the

rate of cost growth. Also, for each million dollar increase,

there is a corresponding decrease of 37% in the rate of

cost growth.51
A 1972 report by the Assistant Secretary of Defense

(Comptroller), covering the economics of defense spending,

attempted to clarify the reasons for cost overruns. Some

of the reasons listed were: (1) engineering changes,

including those that do and do not affect system performance,

50pobert L. Launer, Harold F. Caneley and Shirley
H. Carter. Cost Growth - Effects of Contract Size, Duration,
Inflation and Technology. (Fort Lee, Virginia: U.S. Army
Procurement Office, May, 1972), pp. 1-41.

51

Ibido, po 13'
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(2) support changes, including such items as spares and
training equipment not included in the original estimate,
(3) . schedule changes, (4) economic changes relating to
unforeseen purchase inflation, (5) estimating errors,

(6) unpredictable changes including strikes, changes in
state or federal laws or acts of God, and (7) other changes,
52

which include pure and simple overruns.

It is interesting to note that the Report of the

Commigsion on Government Procurement, dated December, 1972,

did not include recommendations concerning the problems of
changes to major weapon s8ystem acquisition contracts..
Finally, a General Accounting Office report entitled

Cost Growth in Major Weapon Systems, dated March, 1973,

conducted an analysis of cost histories of fo;ty-five weapon
systems as of June 30, 1972, The report listed three major
causes of cost growth. The first céuse listed was inaccuracy
in estimating. This cause was reported to be the result of
unrealistically high performance requirementé, sheer difficulty
of guessing the unknowns and predicting technology and over-
optimism on the part of the bidders and the buyers. The

second cause listed was inflation, and the third cause was

revisions to the specification, including time schedules,

52U.S. Department of Defense., Office of the Assistant
Secretary of Defense (Comptroller)., THE ECONOMICS OF DEFENSE
SPENDING -~ A LOOK AT THE REALITIES. (Washington, D.C.:
Government Printing Office, July, 1972), p. 158.
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quantities, and/or engineering changes. This last cause
could have been the result of trying to do too much or
trying to develop and produce the system too fast.53 A
representation of the relationship of these causes is
provided by Figure 4.

The s cope of the problgm of changes in weapon system
acquisition contracts is broad. Almost every system has
experienced or is now experiencing major changes. Probably
the clearest way to describe the scope is to use hard
figures. Table 2, presented earliér, shows the number
of changes being experienced as far back as 1962. The
table also shows that changes are not limited to weapon
system contracts.

In his 1969 dissertation, Reece showed the relationship
of change orders to the fiscal year 1969 service budget for
research, development, test, evaluation and production.

His summary is presented in Table 9. Note that in 1969
change orders amounted to 6.8% of the total Department of
Defense expenditures for research, development, test,
evaluation and production of weapon systems. More speci-
fically, Reece showed the relationship between number of
changes and their dollar value for the F-111l. This summary

is presented in Table 10. Note that of the $456.3 million

53U.S. Congress. Cost Growth in Major Weapon Systems.
Report B-163058 to the Congress of the United sStates by the
Comptroller General. (Washington, D.C.: Government Printing
Office, March 28, 1973), pp. 25-29.
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ANALYSIS OF PROGRAM COST HISTORIES ON 45 WEAPON SYSTEMS
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Source: U.,S. Congress. Cost Growth in Major Weapon Systems.
‘Report B~163058 to the Congress of the United States by the
Comptroller General. Washington, D.C.: Government Printing
Office, March 26, 1973, p. 26.
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TABLE 9

RELATIONSHIP OF CHANGE ORDERS TO
DOD FISCAL YEAR 1969 BUDGET
(In Millions of Dollars)

FISCAL YEAR 69 RDT&E PROCUREMENT SUM | CHANGE % CHANGE
ORDERS ORDERS
ARMY 1,629 6,887 8,516 183 2 gL
NAVY 2,161 7,928 10,089 333 3.3
AIR FORCE SIS 9,581 12,954 11,634 12.6
7,647 24,455 32,102 | 2,166 6.8
Source: James S. Reece, "The Effects of Contract

Changes On the Control of a Major Defense Weapon System

Program,"

University, May,

1970,

P. 2-9.

47
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TABLE 10

RELATIONSHIP BETWEEN NUMBER OF PRODUCTION CHANGES
AND THEIR DOLLAR VALUE FOR F-111 AIRCRAFT

NO. OF % OF TOT. CUM. § % OF TOT.
CHANGES NUMBER SUB-TOT, DOLLARS
1 .174520069 67707 14.8375164
2 349040139 131035 28,7154055
3 523560209 185353 40,618816
4 .698080279 ' 215961 47.3263%455
5 .872600349 243768 53.,4200555
10 1.74520069 325424 71.3143979
15 2.61780104 349831 76.6630215
200 3,49040139 365883 80.180705%
25 4.36300174 378507 82.9471668
30 5.23560209 388462 85.1287355
35 6.10820244 395823 86,7571873
40 6.98080279 462036 88,1143%4
45 7.85340314 407544 89,3104226
50 8.72600349 412770 90.455664
100 17.4520069 437504 95.5759475
150 26.1780104 476410 97.8276352
200 34.9040139 450952 98.8229828
250 43%.6300174 453507 99.3828932
300 52.3560209 454726 99.6500285
350 61.0820244 455450 99.8086881
400 69.8080279 455888 99,9046727
450 78.5340314 456115 99.9544182
500 87.2600349 456241 99.9820302
550 95.9860383 456300 99.9949597
600 | 104,712041 456323 100,
NUMBER OF GHANGES: 573

AVERAGE CHANGE SIZE ($000): 796.375

Source: James S. Reece, "The Effects of Contract Changes
On the Control of a Major Defense Weapon System Program,"
Unpublished D.B,A., dissertation, Harvard University, May, 1970,
p.707. .
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in changes to the F-111, ten changes (1%) amounted to
$325.,4 million or 71.%% of the total change dollars.
Another view of the scope of the change problem can
be seen by looking at specific kinds of problems. The
Navy reported that at the end of 1971 it had an inventory
of over $1.06 billion in claims covering alleged
constructive changes to weapoﬁ system contracts.54
Probably the best source of data on the exact scope
of the contract change problem is the General Accounting
Office., In a July, 1972 report on the acquisition.of forty
major weapon systems, the General Accounting Office presented
a comprehensive breakdown of change costs by service and
type. This information is provided in Table 11, Note
that changes during Fiscal Year 1971 amounted to about
$18.7 billion.
In a 1972 report on the economics of defense spending,
the Comptroller of the Department of Defense presented a
gimilar breakdown of change cost by type and related the
breakdown to the percentage of the adjusted development
estimate for forty-five weapon systems. This summary is
presented in Table 12, Note that the cost increase shown
of $19.8 billion is 22.8% of the adjusted development

estimate for the systems.

54U.S. Department of Defense. U.S., Naval Material
Command. Memorandum dated April 3, 1972. Enclosure 1,
Chart 7.
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TABLE Il

Analysis of Cost Changes in Fiscal Year 1971

Change during
fiscal year

Type of change Aimy Navy Air Force 1971
(millions)
Total quantity
decrease--net $_512.6 $10,460,5 $ 239.4 $11,2312,5
Other changes:
Engineering $ 167.5 $§ 702,2 $ 7441 $ 1,613.8
Support 167.7 445.,5 516.8 1,130.0
Schedule 156.6 924,2 364.,7 1,445.5
Econouilc 1,326.9 1,251.3 1,598.3 4,176.5
Estimating 295.8 2,887.0 2,287.1 5,469.9
Sundry 66.5 561.0 1,926.,2 2,553.,7
Unidentified = 2,296.4 = 2,296.4
Total other
changes $2,181.0 $ 9,067.6 $7,437.2 $18,685.8
Number of sys-
tems 11 24 11 46
Notes:

1. The above date represents total changes (increases and decreases),
other than quantity, which occurred in fiscal year 1971 on 46 sys-
tems for which we have comparable data.

2. The above types cf changes were originally adopted by GAO on advice
of DOD as proger classificaticas of the causes or reasons for
chengas. After secveral reviews on this basis, we have concluded
that, in the future, more specific analysis of changes will result
ir improved classifjcations of the basic causes,

Source: U.S. Congress.
Report B-163058 to the Congress of the

Weapon Systems,

United States by the Comptroller General., Washingtonm, .
~ee PG "Government PFifitivig 0Fricde, July 17, 1972, 'p. 37.
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TABLE 12

RELATIONSHIP OF CONTRACT CHANGES TO
% OF ADJUSTED DEVELOPMENT ESTIMATE 1972

% of adjusted

Type # Billions development estimate

Engineering Changes $ 4.2 4.8
Support Changes L. 1.4
Schedule Changes 3.5 4.0
Economic Changes 4,3 5.0
Estimating Changes 4% % 5.0
Unpredictable .5 .6
Other 1.8 2.1

Net Increase $19.8 22 .8%

Source: U.S. Department of Defense.. Office of the
Assistant Secretary of Defense (Comptroller). ZTHE ECONOMICS
OF DEFENSE SPENDING - A LOOK AT THE REALITIES. Washington,

D.C.: Government Printing Office, July, 1962, p. 157.

51



Another view of the scope of the change problem can
be seen in looking at the change orders that are undefini-
tized or those for which the government and the contractor
have not reached a price although the work may have been
completed. Table 13 shows the undefinitized change order
backlog for the Navy as of December 1, 1972. Note that
$448 million of the undefinitized change orders were over
6 months old.

Ffom a purely statistical point of view, Table 14
shows the total number and dollar amount of contract
modifications issued by the Department of Defense during
Fiscal Year 1972, Considering modifications for additional
work and change orders, note that 771 change orders or
10.4% of the change orders represented $1.2 billion or
82.9% of the total change order dollars, and that 713
additional work modifications or 5% of the additional work
modifications represented $5.2 billion of 80.6% of the total
additional work dollars. Change orders over a million dollars
represented 69,3% of all change order dollars and additional
work modifications over a million dollars reﬁresented 80, 6%
of all additional work dollars. The obvious point being
made here is that a small percentage of large changes
represent a majority of the total dollars involved.

Finally, the Office of the Directorate of Operations
Information of the Office of the Assistant Secretary of
Defense (Comptroller) has issued a summary report showing

a distribution of cost growth by type by weapon system for

5@



TABLE 1%

UNDEFINITIZED CHANGE ORDER BACKLOG
U.S. NAVY - DECEMBER 1972

ORGANIZATION $ MILLION % OF TOTAL $

NAVAL SHIPS SYSTEMS _ $325 57
NAVAL AIR SYSTEMS 122 1
NAVAL ORDINANCE SYSTEMS 39 7
STRATEGIC SYSTEMS PROJECT 8 il
OTHER NAVY 26 5
AIR FORCE REQUIREMENTS 26 B
DEFENSE CONTRACT ADMIN.SERVICES 23 4

$569 100

OVER 6 MONTH OLD - $448

Source: U.S. Department of Defense. Chief of Naval
Material. Memorandum dated December 4, 1972, TAB B.
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TABLE 14

NUMBER AND DOLLAR VALUE OF
CONTRACT MODIFICATIONS ~ FY 72

(AMOUNTS IN MILLIONS)

- Sug-TOTAL
- NUMBER AMOUNT
315 |5 7,802
529 9017
1+199 10797
20021 11+700
3'549 121533
5.2+ 12,029
6,941 13,337
11,024 13,733
184000 14,082
270414 14,288
42:020 | 14,419
% 343,156
6.7% 54,19
1.2 62.5
2.9 74,9
4,8 81.1
R.4 £6,9
12.4 90,4
1¢.5 92,%
26.2 95,2
42.8 97,7
65.2 99.1
100.0 100.,0

PERCENTAZES "BASED 0N THOUSANDS OF DNLLARS,

Source: U.S, Department of Defense. Office of the Assi
MILITARY PRIME CONTRAGT AWARDS -
Washington, D.C.: Government Printing Office,

(Comptroller),
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138 1% 3,593 154 |$ 3,641 23 % 568

210 4,078 267 40279 39 675

442 <,B808 618 5,131 129 908

713 5,184 1,042 5,541 243 1,021

1,238 5,545 1.764 5,916 497 1,140

1,773 5,749 2:594 65+136 771 1,222

2337 5,884 3.401 6:256 1,169 1,278

3,620 6,061 5,361 6,411 1,864 1,353

6,213 6,242 B, 366 6,529 3,070 1,413

9:.629 €359 12369 6+595 4,738 1,447

14,285 6,433 19,059 6635 7:417 1,474

$ 450,298 $ 348,107 % 193,782

1.0% 55.9% 0.6% 54,9% 0.3% 32,54

1.5 63.4 1.4 64.5 0.5 45,7

3.1 74.8 3.2 77.0 1.7 &1,9

5.0 80.6 5.5 83,5 3.3 59,3

8.7 86.7 9.3 89.2 6.7 77.3

12.4 B89.4 13.6 92.5 10.4 82.9

16.4 91.5 17.8 94,3 15.0 86,7

25.3 94,2 28.1 96,6 25.1 91.7

43.5 97.9 43,9 98.4 41.4 95,8

67 .4 98,9 64.9 99.4 63.9 98,1

1466.0 100.0 100.0 1G0.,0 100.0 100,9
_________________________________________________________ e |

stant Secretary of Defense
SIZE DISTRIBUTION FISCAL YEAR 1972.

1972, p.
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forty major systems as of December 31, 1972, This summary
is presented as Table 15, Note that cost growth for these
forty systems, as a result of changes other than quantity,
totals $17.3 billion. Note also that engineering schedule
and economic changes are predominant.

As can be seen from this portion of the chapter,
the scope of the contract change problem in weapon system
acquisition is broad. It represents thousands of major
contract changes worth billions of dollars. The next part
of the chapter will describe prior efforts by the government
to control the problem.

The presentation of prior efforts to control contract
changes will be by service for purposes of clarity.

McAdams, in his 1972 MBA thesis, summarized the
efforts of the Office of the Secretary of Defense to control
changes. He noted that one major effort was the introduction
of the prototype concept to weapon system acquisition.55
The distinct advantages of prototyping are: (1) extensive
production changes are reduced, (2) there is relief from
problems of defective specifications, (3) it can be determined
whether or not the proposed design of the system will meet
the requirements to be placed on it, and (4) testing and
evaluation can be conducted before the production phase

begins.

55McAdams, Controlling Changes, p. 77, citing David
Packard, Department of Defense, Deputy Secretary of Defense,
statement before the House Appropriations Committee, House
of Representatives, September 16, 1971,
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Distribution of Cost Growth .by Category (Other than Quantity Changes)

TABLE 15 As of December 31, 1972

{$In Millions)

Frgincering Support Schedule Feonomic Estimating Unpre=- Cost Contr.Perf, Other g/ wWeaporn
e dicteble Overrun Incentive . Systen Total
SYL LS Thi=n Tey Thin To Thin To Thig To This To Thia To This To Thiz TS Thiie To This | 7o
Gtr Tate Qtr Date Qtr Date Qtr Datc Qtr Da.te Qtr Late Qtr Date Qtr Date QL Date Qb Tole
ARNY |
TANCE (:vtalions) $+ 218 19 - 4% 1518 - 1% 59|$ -1 b2 S5[& 1% -0 -1$ - s -8 -] ¢ -1 -l& 305 7
Inp. WK {Battéry Sets) + 3 35 )+ 5 87| + 10 99| + 2 50| - 1 33 - - - 1 - - - -1 +20 205
SAFEGUELRD (Sttes) - 3l - 362 - 697 - 790 | - 51 170 - . - - - - o -] -1 b 2,083
SAM-0 (rac. Fire S20.) =315 | -316 | + 27 27 -] v e} -1b3 | L3 + 1 1 - - - - - - - -] -b3: b - w31
HLH (Compenent Dev.) - = - -l - 2 - -1 -t -1 - i - i - - - - R -
UTTAS - =254+ 1} - 6 - - - 152 - - 82 - - - - - - - -1+ 39
NAVY
A-7€ - 162 - 19 - 1 711 - 04| - - 43 | 19 -19 - - - - - -f -2 !
av-Ga + 2 71- 1 3 - - - ) - b} -20 - - - - - - - -1 -3
E-2C -2 Lot - 3 43 - 51 - 57 - 88| -2 -2 - - - - -1 - {
F-14 -~ . NOT REPORTED
P-3¢ . & 671 + 16 | =204 + 37 209 | + 12 172 S - -22 -22 - 7 - - - - b
S-3a - - 10 | +131 143 [ + 89 124 o 212 - 18| - 7 -21 -21 - 1 - - - - e f
AEGIS (@D Only) - 5 - 13 - - - L3 - - o - - o - o - o =0
CONDLR - 57 - -7 - 29 - 81 - 71 -2 -2 - - - - - -1 - 2
HARPOON -1 2 - 10 - 8! + 1 3 - - - - - - - - - - - |
PHOZNLY -, -1- 6 26| + 7 3¢ - 117 - - -2 -2 - L6 - - - -1 -1
POSEIDCH - U7 1 - 53 - 78 - ko - o - 9 263 - - - - - - - -} -62
SEAKRW TII = - 6 - % - - 95 - 17 - -~ 11 - - - - - - - - -
SPARAM LIT F - 191+ 12 22 1 4122 231 1 - 8y 179 1 + 30 62 -1 36 - - - - - -0 e 7s
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ME-HS Moo 7 - 0y - 11 68 - - - 1 - ko - - - - - - - -, =3
SSN-635 - -l +17 17 - - | +1bj 5L8 - - - - - - - - - - +léi1 l
o3-363 - - - 3 - - 2] +11 224 - -1 - - - - - - - -+ 1
DLGH-38 = S = S = -1 - 2 14 = - S S S S - S - -t -2 i
LH: . - - - - - -t -3 131 - 131 - - - - - - - -0 - 2
CVAN-E5 Clasz - 92 - 7 - - - 2 119 - - - - - 56 - - - -1 - 2
AN/BCR-S - 95 - - - -] +13 25 - o ¢ S S - = S = S - + 13
ATR FOKCE ) g
' A-,Ig - 152 | + 13 103 - 50 - hi-s - 75 - - - - - - - -+ 8 271
A- - - - - - - - - - - - - - - - - - - - -
81 - Loz - 97 - 313 - 14 - =734 - - - - - - - - - 92
C-54 - 266 - 164 - 9% - k10| - 17 ‘870 - - - - - .- - -1 -1 1.3%0
F-S5€ - 71+11 151 -« 3 2 - -1 + 14 - 17 - - - - - - - -1 + 22 3
F-15 - 3 - | -101 - - - - - | - 1| 433 585 - - - - - -] +33 Lio
F-111a/D/E/7F - fLbs57 |- & 623 - | 766 - 207 | - 51 | 1,007 - - - - - - - -1 -55 L,
AWACS -9 | -%2 -8 | -8L]+35 | 35 - -] -128 | -135 - - -2 -2f -1 ¢ -1 - -] -2fc 270
MAVERICK - 1]« 1 7 - 1 - L8 - - 8 - 2 - t 2k - 9’ - -l .1 9T
MINUTEMAN 11 - 55 1 - 7 77 1 + 19 34 - - - - Lo - - - - - -1 - 38 | + 12 )
MINUTTMEN' 311 - 7 651 | - -134 |+ k42 62 - 95| - 2| -238 - 89 - - - 5 1+ 111,100 ~ Li 1
SRimM - 176 - 19 - - - b2 [ - 11 437 = - | -5 71 - 3 - - -0
SPARROW 111 F -1 -1 |- 3 - 1 ]+12 gl + 5 i + 6 28 - - - - - - - -, + 20 !
e |
-311 | -2 | + 33 485 |+ 8 85h | -1u2 891 | - 57 123 - - - 1 - - - -] =880 P2
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2/ MM Conmer2 Data Bpifer and Upgrade Silo Program.
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¢/ SAR o TRIDENT does not contain & Program Cost Baseline; thus, cost growth not reported.
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McAdams also made note of the change control
attributes of a July, 1971 Department of Defense Directive
5000.ljponcerning acquisition of major defense systems.
This @irective has three provisions which relate to control
of cghtract changes. They are: (1) full scale development
éqnﬁbt begin until the developmental risks have been
identified and solutions are in hand, (2) use of cost type
contract for development, which reduces the contractor's
need to get well through changes, and (3) a provision that
change orders shall be contractually priced or subject to
an established ceiling before authqrization.56

Finally, McAdams noted a requirement in the Department
of Defense Directive 3200.9 which requires approval by the
level of the Office of the Secretary of Defense for changes
to a system that has a developmental cost in excess of %25
million or would require a total production investment in
excess of $100 million.57

In change control efforts, the Navy has concentrated
on the special problems of constructive changes and unpriced
change orders. The Navy's action regarding constructive
changes will be described in detail in Chapter V, but it
basically involves education of engineering and contracting
personnel and the development and use of anti-claim contract

clauses,

561pig., p. 80.
°T1pid., p. 89.
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Regarding unpriced change orders, the Navy has taken
two specific actions. By a January 16, 1973 memérandum,
the Chief of Naval Material directed that no unpriced
change orders could be issued without his personal épproval.
By a December 4, 1972 memorandum, he specified that by
June 30, 1973, the Naval Systems Commands can have no more
than 5% of their unpriced change order actions in an over
six months old category. This latter action was an effort
to reduce the situation shown in Table 13, where 79% of
the Navy's unpriced change actions were over 6 months old.

The Air Force has tried various approaches to
controlling contract changes. In their aircraft engine
contracts, a clause is usually included which provides
that changes will be incorporated into the contract without
changing the contract price as long as the cumulative value
of all the changes to date do not exceed plus or minus 1%

28 o sin the GoRTERENs Tor Bhe

of the contract price.
C~5A and the F-15, clauses were included that specified
that on any individual change, where the estimated or
negotiated target cost was $100,000 or less, no change in
target cost, target fee, target profit or ceiling price
would be made.59

The Air Force Systéms Command issued an Air Force supple-

ment to the Armed Services Procurement Regulations on November 15

581pig., p. 88.

1pi4., p. 89.
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1972, directing that no contract changes can be issued
unless a "not to exceed" price is first negotiated.

The Army has developed .a positive program to control
contract changes in the Program for the Refinement of the
Material Acquisition Process (PROMAP-70). The program
addresses five problem areas: (1) excessive optimism in
cost estimating, (2) control of changes in on-going programs,
(3) comprehensive assessment of risk prior to system develop-
ment, (4)_use of competitive prototypes in development, and
(5) excessive concurrency in development, test and pro-
duction.6O One of the direct results from PROMAP-T70 was
the centralization of administrative processing of
engineering change proposals which resulted in a reduction
in the approval rate of engineering change proposals from
68% in 1969 to 62.5% in 1970.°1 The Army also developed
procedures for the management and control of all change
orders from date of issuance to definitization. Reporting
is also required for changes that exceed $10 thousand for
all acquisition contracts having an award value of $1 million

62
or over,

O)Mcadams, Controlling Changes, p. 81, citing
Department of the Army, Army Material Command, Executive
Summary - Program for the Refinement of the Material
Acquisition Process, January, 1971, p. 1.

611pia., p. 82.

621p3i4., p. 83.
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Chapters VI, VII and VIII will present further
change control efforts made by both the government and
contractors. These efforts were discovered during the
current research,

In summary, this chapter has presented background
on the problem of control of major changes to weapon
system acquisition contracts. A review of the literature
was conducted, relating important academic and governmental
research efforts in this area. The disser%ations of Lorette
and Reece were most noteworthy. Next, the scope of the
problem was analyzed, particularly from the point of view
of factual statistics. It was concluded that contractual
changes were a multi-billion dollar problem. Finally,
prior efforts to control contract changes were reviewed.
The policy of the Office of the Secretary of Defense on
prototyping, Navy constructive change and unpriced change
order control efforts, Air Force contractual features, and

the Army PROMAP-T70 programs appeared particularly noteworthy.
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CHAPTER TIII

RESEARCH METHODOLOGY

This chapter presents the research methodology used
to acquire data for the report, including the research
approach, formulation of interview questions, development
of the questionaire, sample design, distribution of the
questionaire, interview technique, analysis of data and
limitations of research methodology.

A search of the 1iteratu?eAshowea that very little
had previously been written conéefning the causes of major
changes in weapon system production contracts. The research
approach was to develop empirical data by querying the
principals involved in approving, directing, accepting and
performing the major changes.  In looking carefully at the
defense weapon s8ystem acquisition process, it was determined
that these principals were the government project manager,
the contractor's project manager, and the government
procuring and administrative contracting officers,

Since the thrust of the research was toward major
changes, it was decided to query change principals associated
with large systems for which summary financial information
was published in the quarterly Department of Defense
Selected Acquisition Reports. Systems in these reports are

those of over $300 million in value. The Selected
61



Acquisition Reports for December 31, 1972, showed that
there were twenty-five large systems in production stage.

It was initially decided that interviews would be
conducted with the change principals involved with four
systems selected from each service. Interview questions
were formulated to develop answers to the research and
subsidiary questions. The interview questions covered
subjects such as causes of major changes, problems with
constructive changes, the functioning of the DOD Configuration
Management Program, pre—priqing vs ceiling pricing for major
changes, past change control efforts observed by the contrac-
tors and the government, and original ideas/concepts that
could help resolve the problem of major change in weapon
system production contracts.

Lack of travel funds forced a revision to the initial
data collection approach and a decision was made to send
questionaires to the change principals for twenty-two
systems and to interview the change principals from one
system selected from each service., The purposes of the
interviews was to validate and otherwise support the
questionaire response data. The original interview questions
were used to develop a questionaire that covered such areas
as definition of major change, causes of major changes,
causes of constructive changes, the DOD Configuration
lanagement Program, pre-pricing vs ceiling pricing of major
changes, change control efforts observed by contractors

and the government, and new ideas/concepts for resolving/
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reducing the problem of major changes. Similar but separate
questionaires were developed for each of the change principals.
The questionaires contained two special features. First,
recipients were asked not to identify themselves nor their
organization. Second, the recipients were provided with a
collect telephone number to call if they had any questions
concerning any part of the questionaire.

In order to ascertain the effectiveness of the
proposed questionaire, it was field-tested in the Washington,
D.C. area by fifteen members of a graduate course in Pricing
and Negotiation at The George Washington University and the
questionaire was sent to twenty-two persons performing
government project manager, contractor project manager,
government procuring contracting officer or government
administrative contracting officer functions. The graduate
students were personally instructed as to the types of
comments or suggestions desired and were provided with
self-addressed stamped return envelopes. The twenty-two
other recipients were provided with memorandum instructions
and were also provided with self-addressed stamped return
envelopes. A total of twenty-five test questionaires were
returned, with seven from students and the balance from
those involved in defense weapon system acquisition.

As a result of constructive comments obtained from
the test, terms and connotations were clarified; some

questions were reworded and some response choices were
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scaled rather than presented in a yes/no context. The
resulting four final questionaires are found as Appendices
A, B, C and D to this report.

Concerning sample design, it was considered feasible
to query all of the change principals involved with the
large in-production systems found in the Selected Acquisition
Reports. Those twenty-five systems were valued at over
sixty-three billion dollars and had experienced cost growth
(excluding quantity changes) through December 31, 1972, of
over'sixteen billion dollars. Appendix E is a listing of
the in-production systems selected, showing current cost
estimates and cost growth (excludiﬁg quantity) through
December 51; 1972, The advantages of using this size and
type of sample were: (1) all services were represented,

(2) all types of weapon systems were represented, (3) all
types of defense industries were represented, and (4) the
twenty~-five systems were produced in all parts of the
country.

Change principals for one system from each service
were selected for interviews. These selections included
different type weapon systems produced by different
industries in different parts of the country.

A total of eighty-two questionaires were sent to
change principals. In a few cases individuals were the
procuring or administrative contracting officer for more
than one system, but were sent only one guestionaire. The

questionaires were covered with a letter explaining the
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purpose of the questionaire and a letter of introduction
from Deputy Assistant Secretary of Defense (Procurement)
J.M. Malloy. The letter of introduction from Mr. Malloy
and the covering letter are found as Appendices F and G

of this report. The covering letter also explained the
feature of anonymity connected with the questionaire process.
A total of sixty-five questionaire/interview responses were
received, providing a 70% response. All responses were
usable. This percentage response is considered represen-
tative of the major change universe since the change
principals of all large systems were queried. All responses
are retained in the files of the author.

Regarding interview technique, the prospective
interviewees were first called and a time and date for the
interview arranged. The telephone calls were confirmed by
a letter which forwarded a letter from Deputy Assistant
Secretary of Defense (Procurement) J.M. Malloy, requesting
that interviews be granted. A copy of this second Malloy
letter is found as Appendix H to this repprt. Copies of
the questionaire forms were modified for use as interview
guides in order to provide uniformity of data between the
interview responses and the questionaire responses.

The analysis of data was simple and straightforward.
Questionaire and interview Tesponses were separated by

change principal type and summarized.
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Secondary data was obtained from libraries at the
Congress of the United States, The George Washington
University, the Commission on Government Procurement, the
Pentagon, the Naval Supply Syétems Command and the Defense
Systems Management School at Fort Belvoir, Virginia.
Secondary data was also obtained from the Directorate for
Information Operations, Office of the Assistant Secretary
of Defense (Comptroller).

The research methodology described in this chapter
possesses some limitations that must be noted. First,
most of the primary data was obtained by questionaire.
Questionaires have basic weaknesses in the necessity for
interpretation of the questions by the respcndents and for
the interpretation of the response by the researcher. The
former problem was somewhat alleviated by a pre-test of the
questionaire and by providing the respondents with a collect
telephone number to call if necessary. The latter problem
of interpretation of response was somewhat lessened since
the respondents and the researcher communicated in an
"acquisition" language. Second, questionaires tend to
encourage shorter responses than are desired. Finally,
there is difficulty in assuring an interviewee of his/her
anonymity. Although anonymity is promised, it is difficult
for interviewees to point out weaknesses in their organizations
or report past errors when a possibility exists that their
superiors may find out this information and require undue

explanation.
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In summary, the research methodology involved the
use of questionaires and interviews to find the causes of
major changes directly from the principals. These change
principals were the government'project manager, the
contractor's project manager, and the government procuring
and administrative contracting officers. The questionaire/
interview approach was used to canvas all of the change
principals involved with large in-production systems. The
response received was considered to be representative of
the major change universe. The weakness of the questionaire

approach was noted as a research methodology limitation.
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CHAPTER IV
THE ROLE OF CONFIGURATION MANAGEMENT

About 1962 the military services began experiencing
serious difficulties in the management of configuration
control in major weapon system acquisition. Studies showed
that the total costs of engineering change proposals (ECP's)
were not known at the time of approval, specifications were
inadequate for configuration needsz approved changes were
not incorporated promptly, and configuration practices
caused misunderstanding and delays within the Department
of Defense and for a large number of defense contractors.1

A 1964 Logistics Management Institute (IMI) study
found that engineering change proposals accounted for 20%
of cost growth and 80% of all changes in weapon system
contracts.2 It concluded that increased program costs
were caused by failure to consider all the factors in
making change decisions, by lack of unifofmity in DOD
change practices, and by procedures in use failing to

assure prompt change processing, decision and implementation.3

1Edward J. Engoron and Albert L. Jackson, Jr.
"Uniform Policy and Guidance Established for Configuration
Management," Defense Industry Bulletin, January, 1969, p.2.

°Ibid., p. 1.

3Ibid.
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These problems and others forced the Department of
Defense in mid-1968 to issue directives providing authori-
tative policy and implementation guidance for a new DOD
Configuration Management Program.4

This chapter will focus on the relationship of
¢configuration/engineering change management to the overall
problem of major changes in weapon system production
contracts. First, the new Department of Defense Configura-
tion Management Program will be described, including an
explanation of the types and classes of engineering change
proposals and priorities assigned for handling them. Next,
the manner in which the new prograﬁ has been implemented
by the Services will be reviewed. Finally, the observed
results of the configuration management program will be
examined and continuing configuration management problems
will be analyzed.

Configuration Management is a discipline which
integrates the technical and administrative actions of
identifying and documenting the functional and physical
characteristics of an item during its life cycle, controlling
changes proposed to these characteristics, and providing

information on the status of change actions.5 It can be

4U.S. Department of Defense. Configuration
Management. DOD Instruction 5010.19. Washington, D.C.:
Department of Defense, July 17, 1968,

5Engoren and Jackson, Uniform Policy and Guidance,

p. 1.
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thought of as the means through which the integrity ang
continuity of the design, engineering and cost trade-off
decisions made on technical performance, producibility,
operability and supportability'are recorded, communicated
and controlled by program and functional managers.
The four essential functions of configuration
management are: (1) identification and documentation,
(2) audit, (3) status accounting, and (4) change control.
This study is particularly interested in the change control
function and its relationship to major changes.
The purpose of change control is to prevent
unnecessary or marginal changes while expediting the
approval and implementation of the worthwhile ones. Worth-
while changes are considered to be those which will: correct
deficiencies, significantly improve operational effectiveness
or reduce logistic support requirements, result in substantial
life cycle cost savings, and prevent slippage in an approved
production schedule.7
The methodology by which the Configuration Management
and Change Control Programs operate is the Engineering
Change Proposal (ECP) procedure. Before explaining how
the ECP procedure is utilized by the Services, the types

and classes of and priorities for ECP's will be examined.
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The following are different types of changes that
are processed as BCPs: (1) Product Improvement Proposals
(PIP's), (2) Value Engineering Proposals (VEP's), (3) Value
Engineering Change Proposals (VECP‘S) and (4) Equipment
Improvement Recommendations (EIR‘s).8

James Reece has delineated six types of engineering
change proposals (ECP's). They are: (1) correction of
deficiency, (2) improvement change, (3) state-of-the-art
advance, (4) value-engineering change, (5) optional accessory
changes, and (6) gold-plating changes. Correction of
deficiency changes arise when the customer determines that
an item is not meeting some contractual requirement and
chooses to demand a contractor fix rather than relaxing
the requirement. An improvement change involves the
government's not really knowing what it wants the contractor
to do. State-of-the-art advances are the result of establish-
ing the feasibility and applying certain scientific and/or
engineering concepts in areas where the concepts have been
previously untried. Value-engineering changes are concerned
with the elimination or modification of anything that con-
tributes to the overall cost of an item or task without
contributing to its performance. Optional accessory changes

are changes which represent system capability which were

8U.S. Department of Defense. Research and Development
Configuration Management. Army Publication T70-37.
Washington, D.C.: Department of the Army, June 1, 1969, pp.
2-5. '
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considered desirable at the time the initial program was
planned but which, if they were included in the original
program, might add enough marginal cost to prevent the
program from receiving approval within the Department of
pefense or Congress. Gold-plating changes involve improve=
ments for which incremental benefits do not justify the
incremental cos‘b.9

Engineering change proposals are of two classes.
Class I changes are those which affect: (1) contractual
specification, target cost or fee, weight, guarantees,
delivery or test schedule, (2) contractual reliability
and/or maintainability requirements, (3) performance as
stated either in definite terms or goals, or as experienced
in items in service, (4) interchangeability or change in

category regarding substitutability or replacement, (5)

safety, (6) electrical interface to communications-electronic

equipment or electromagnetic radiation hazards, (7) aerospace

ground equipment/support equipment, training devices or

GFE, (8) preset adjustments or preset schedules to the extent

that new identification must be assigned, or operating limits

are affected, (9) weapons, systems, equipment or facilities

produced by one contractor to the extent that the affected

9James S. Reece. The Effect of Contract Changes
On_the Control of a Major Defense Weapon System Program.
Unpublished DBA dissertation, Harvard University, May,
1970, pp. 2-18, '
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other contractor must accomplish an engineering change to
maintain capability at the interface, and (10) operational
computer problems.10

Class II changes are those which have to do with:

(1) record changes, (2) liaison engineering changes, (3)
minor improvement changes, or (4) changes necessary to
complete or correct the original design.11

Engineering change proposals are processed according
to their relative importance. The three priority categories
that have been established by DOD are emergency, urgent and
routine. A complete breakdown of the priority categories
is found as Appendix I of this report.

The four basic criteria considered in the evaluation
of engineering change proposals are: (1) correction of
deficiencies, (2) incorporation of changes in operational
or logistic support characteristics, (3) effecting
substantial life cycle cost savings, and (4) relieving
production slippages.12

The Department of Defense Configuration Management
Program, although structured, allows the services to
implement their own individualized configuration management

programs.

Ibid., p. 4-3.

12Research and Development Configuration Management.
AR 70-37’ po 2-40
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The Army manages its configuration management program
through the Army Materiel Command (AMC). The Director of
Development and Engineering at -Headquarters AMC is chairman
of the AMC Configuration Control Board and promulgates
policy to the major project managers and commodity commands
under the command of AMC. Each major project manager that
reports directly to the Commanding General of AMC has his
own configuration management organization and configuration
control board. Army project managers that report to the
commodity commands (Missile, Aviation, Tank Automotive, etc.)
also have their own configuration management organization,
but utilize the configuration control boards of their

13

parent commodity commands. Figure 5 shows the typical
engineering change proposal loop in the Army. Note that
although the diagram shows that the contractor originates
the ECP, in many cases the Army develops the ECP and submits
it to the contractor for formal submission under the
configuration management program.

Army ECP's may be approved at the field level
(commodity commands) except for those that: (1) are requests

for deviation/waiver that involve a major defect, (2) affect

a basic readiness operational capability, (3) affect the

13U.S. Department of Defense. Research and
Development Configuration Management. Army Material Command
Supplement #1 to AR 70-37. Washington, D.C.: Department
of the Army, June 23, 1970, pp. 1-3.

74



G/

TYPICAL
ENGINEERING CHANGE PROPOSAL
LOOP

APPROVAL RETURNED TO ORIGINATOR

LA R R R R R R R R TR R RN TR R R

CONTRACTOR
|ECP)

IN-HOUSE
DESIGN

ACTIVITY

|ECP)

APPROVAL RETURNED TO ORIGINATOR

LA A LR R RN AR PR R AR R R R AR N R R R RN LA AL} 4

IMPACT
EVALUATION

ONFIGURATION
MANAGER
DECISION

BY
HH

CONTRACTING
OFFICER

CONFIGURATION
MANAGEMENT
OFFICER

CONTRACTING
OFFICER

DRAFT MWD

ACTUAL COST, SERIAL NO. EFFECTIVITY, IMPLEMENTATION DATE

4 ACTUAL SERIAL NO. EFFECTIVITY. IMPLEMENTATION DATE

LEGEND

EQUIPMENT
USER
[EIR}

FEED BACK

EQUIPMENT
USER

ENGINEERING
DAMWO

CHANGE FLOW

I.UDP LI RNR R

Figure §



Five Year Development Plan (FYDP), or (4) involve a product
lmprovement plan with an annual cost of over §2 million.14
The Army Configuration Management Program is regulated
by publication AR 70-37. Supplements to this basic publication
are issued by the Army Materiel Command and commodity commands.,
The Air Force Configuration Management Program operates
in a very structured manner. The Air Force Systems Command
(Deputy Chief of Staff, Systems) has been tasked with the
configuration management responsibility for the Air Force.
The Air Force Systems Command (AFSC), in turn, has delegated
authority and responsibility for cgnfiguration management
to its Divisions (Aeronautical, Electronics, Space and
Missile, etc.), Centers and System Project Offices. Each
system project office has its own configuration management

15

division and configuration control boards. Figure 6 shows
the flow of a typical Air Force engineering change proposal.
While Air Force system project offices carry on necessary
liaison with other interested Air Force organizations, it
is interesting to understand that each system project office

is functionally organized and staffed to internally process

and develop a reply to ECP's from contractors. As was the

14U.S. Department of Defense. U.S. Army Materiel
Command Configuration Change Board. Army Material Command
Memorandum #15-28, Washington, 1.C.: Department of the
Army, May 28, 1970, pp. 1-3.

15U.S. Department of Defense. Configuration Management
during Definition and Acquisition Phases. Air Force Systems
Command Manual 371-1, Washington, D.C.: Department of the
Air Force, January 1, 1964, p. 7.
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case with the Army, some ECP's are developed within the
Air Force and sent to the contractor for formal processing.

The Air Force Configuration Management Program is
regulated by Air Force System Command publications 375-1,
which was originally written in 1962 and is considered to
be the genesis of the DOD Configuration Management Program.

The Navy Configuration lManagement Program is different
in many ways from the Army and Air Force Programs. This
difference arises from the Navy's organization for weapon
system acquisition. In the Navy the customers for weapon
systems are represented by the Office of the Chief of Naval
Operations. The Acquisition Commands (Naval Air Systems,
Naval Ship Systems, Naval Ordnance Systems and Naval
Electronic Systems) functionally work for the Chief of Naval
Material, who is on the logistics side of the house. The
Chief of Naval Material (Deputy for Procurement and
Production) has the responsibility for configuration
management in the Navy and delegates the authority and
responsibility to the acquisition commands. Navy project
managers, even those few who report directly to the Chief
of Naval Material, derive their configuration management
guidance and support from their applicable System Command
(Air, Ships, Ordnance, etc.). It is interesting to note
that Navy project managers are traditionally provided with
small, internal staffs and receive functional support from
their parent system commands. For this reason, the

processing of engineering change proposals is more cumbersome
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znd time-consuming in the Navy. Because of this major
difference, the configuration management operation for
each Navy System Command will be described separately.

Figure 7 shows the processing flow for an engineering
change proposal within the Naval Air Systems Command (NAVAIR).
Within NAVAIR there is an Airframe Change Control Board,
an Aircraft Component Change Board and a Missile Change

Control Board.16

The three boards approve all ECP's for
systems procured by NAVAIR. Figure 8 shows the normal
processing times for ECP's within NAVAIR.

Figure 9 shows the processing flow for an engineering
change proposal within the Naval Ship Systems Command
(NAVSHIPS). ECP's are approved at four different levels
for syétems procured by NAVSHIPS. Approval of the Office
of the Chief of Naval Operations is required for changes
which affect the military characteristics of new ships,
changes which would increase the cost of a ship project
above the approved Congressional Appropriation and any
change which would delay a ship beyond contract delivery

date.17

NAVSHIPS Command Change Review Board approval is
required for proposed changes which have inter-ship/class

application and those of a reclama nature. Ship Acquisition

16U.S. Department of Defense. Change Control..Naval

Material Command Briefing Paper. Washington, IDSCER:
Department of the Navy, August 4, 1970, p. 18.

171via., p. 22.
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Project Managers (SHAPM's) approve normal ECP's and the
Navy Offices of the Navy Supervisors of Shipbuilding,
located at the contractor's yards, have authority to
approve ECP's of lesser technical complexity and those
that have a gross cost decrease or increase of less than
$1O,OOO.18 Configuration control is a serious problem in
ship systems due to the large number of subsystems involved.
Figure 10 shows the complicated matrix of change proposal
evaluation resﬁonsibilities for ship systems. In this
diagram secondary managers are the managers of aircraft,
ordnance, missiles, and/or electronics which operate on
and in a ship.

Figure 11 shows the change control organization for
the Naval Ordnance System Command (NAVORD). Note the inter-
face on the bottom of the diagram between NAVORD and the
ship acquisition project managers. In NAVORD there are
three Change Control Boards: (1) Undersea Warfare Systems
Board, (2) Anti~Air Warfare Systems Board, and (3) Surface
Warfare Systems Board.l9

Figure 12 shows the change control organization for
the Naval Electronics Systems Command (NAVELEX). Note again
the interface at the bottom of this diagram between NAVELEX

and the ship acquisition project managers.
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After having looked at how configuration management
programs operate, it is time to observe the effectiveness
of their operation and to consider continuing configuration
management problem areas.

The Navy has reported that better change management
has resulted in fewer approved changes.zo Engineering
change proposals worth about $35-40 million are being
disapproved or cancelled each fiscal year as a result of
comprehensive evaluation. As an example, in 1970 a missile
project manager in Naval Ordnance Systems Command disapproved
or cancelled $144 million worth of ECPs in comparison to
$207 million approved.21

In connection with on-going configuration programs,
the Navy has also developed a set of five basic questions
to utilize in the preliminary evaluation of proposed changes.
They are: (1) How necessary is the change? (2) What is the
priority of the change? (3) What is the estimated gross or
net cost of the change? (4) Have other alternatives been
considered over and above the proposed change? (5) What is
the impact of the change on scheduled contract deliveries‘?22

A complete breakdown of these five basic questions and their

201p14., p. 38.

21

—

bid.

22U.S. Department of Defense. Principles of Management

of Change Within the Navy. Chief of Naval Material Paper.
Washington, D.C.: Department of the Navy, April 13, 1971,
pp. 12-13,
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sub-questions is found as Appendix J to this report. Wise
use of these questions can help eliminate unnecessary
changes before they reach the ECP étage.

Regarding continuing problems in configuration
management, all of the services report difficulty in
meeting the DOD processing time standards, not so much in
the basic processing of the ECP, but in contractually
pricing changes within the alloted time frames. Some
suggestions have been made by the services to separate the
evaluation from the final pricing Phases, but the fact
remains that exorbitant final pricing may be the factor
that defeats a change proposal.

The Navy is continuing to experience processing
time problems largely because of its complicated review
cycle, as shown in Figures 7 through 12, Also, the Navy
is experiencing configuration problems because of new anti-
claims clauses inserted into more recent production contracts.
These clauses require the contractor to make "problem
identification reports" to the contracting officer on all
potential performance problems. Iany of these potential
problem situations had been handled previously as ECP's
and now must go through a "problem identification" cycle
before they begin the change proposal review cycle.

The Army is experiencing a new configuration problem
associated with a new DOD policy to utilize competitive
prototypes in the advanced development stage of acquisition.

This new approach means that formal configuration management
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cannot begin on a system until after completion of the
advanced development stage. Under this concept it will be
necessary to reconstruct the contractors' specification
changes during advanced develoﬁmeﬁt to determine a
functional configuration baseline.

Besides the new problem with configuration management
in competitive prototypes, the Air Force is also experiencing
a problem with computer programs procured as a separate
contract line item and "configuration" item in weapon
system contracts. While these computer programs require
configuration control monitored by the Air Force System
Command, the programs are under the operational control of
the Air Force Logistic Command. The Air Force, in trying
to resolve the processing time problem, has proposed a
new "need date" concept wherein the configuration control
board would establish a realistic date by which ECP
evaluation would be completed, including pricing.

In summary, this chapter has focused on the
relationship of configuration/engineering change management
to the overall problem of major changes in weapon system
production contracts. It was shown that in about 1964
the Department of Defense recognized major problems in
configuration management and as a result developed a
coordinated configuration management program that forced
the services to provide intelligent and efficient evaluation
of engineering changes proposed either by the contractor

or by the government itself. The DOD Configuration
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Management Program was reviewed, including a comparison
of how the program operates in each service. Finally,
the positive effects of configuration management were
measured and consideration was given to continuing problems
which still must be resolved.

‘Conclusions and recommendations concerning the
continued role of configuration management, developed from
empifical research, will be presentgd in Chapters VI

through IX,.
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CHAPTER V
THE ROLE OF CONSTRUCTIVE CHANGES

Between 1967 and 1971 defense contractors submitted
over $1 billion in claims to the Navy and the Arhed Services
Board of Contract Appeals for what they considered to be
constructive changes in large Navy contracts.1 Although
some of these contracts involved research and development
efforts, the majority of them were for fixed-price
production contracts for major weaﬁon systems, particularly
ships.

This chapter will focus on the special role of
constructive changes in major weapon system production
contracts. The nature of constructive changes will be
examined, along with the rationale for the government's
acceptance and payment of claims resulting from constructive
changes. The major types of constructive changes will be
analyzed and the resultant types and amouhts of contractor's
claims will be reviewed. This chapter will also review the
efforts made by the Department of Defense, particularly by
the Navy, to control the continuing occurrence of

constructive changes.

1U.S. Department of Defense. Naval Material Command.
Navy Claims. Chief of Naval Material, memorandum, April 3,
1973, encl. 1.
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A constructive change order is defined as any conduct
by a government representative which is not a formal change
order, but which has the effect of requiring the contractor
to perform work different from tha£ prescribed by the
original terms of the contract. The applicable government
representatives may be inspectors, engineers from head-
quarters, or in the field, personnel at government quality
control laboratories, or even the procuring or administrative
contracting officers themselves. A constructive change
may result from a failure to act as well as from a positive
course of conduct.2

The Armed Services Board of Contract Appeals and the
U.S. Court of Claims have recognized the existence of
constructive changes for some time. There is rationale for
the Board and the Courts to grant such a vehicle of relief.
First, there is a basic fairness in giving relief in these
kinds of situations. Legally, it would appear that the
Government has the right to insist on a literal application
of the changes clause. Just because a formal written: change
wasn't issued doesn't overcome the fact that the contracting
officer or his authorized representative knew or should

have known that the contractor was relying on informal

2U.S. Department of Defense. Headguarters Naval
Material Command Procurement Newsletter, May-June, 1969,

pp. 1-2.
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direction from a government representative.3 Even assuming
the absence of a legal basis, relief has been justified
under the well-established principle of "Equity". A
cardinal equity principle is "that is done that ought to
be done." Quite simply, this means that if work was ardered
that could have been under the changes clause, then it will
be treated as if it were ordered that way. The Board and
the Courts have found that the unilateral right of the
government to make changes in contracts opens the door
for constructive changes.4

The O0ffice of the Chief of Naval Material has
identified the principal categories of constructive changes
and they will now be briefly reviewed.5

A constructive change can result from specifications
or contract provisions which are "impossible of performance"
in whole or in part under a production type contract because
they require work beyond the state-of-the-art and involve
research and development effort, In this case, unless such
specifications are promptly relaxed, the contractor is
entitled to compensation for his efforts to meet such
"impossible" requirements, including the effects of delays

and disruptions in contract performance.

5U.S. Department of Defense. Naval Material Command.
Constructive Change Orders in the Navy. Chief of Naval
Material memorandum, September 3, 1969, pp. 1-3.
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Constructive changes can also result from specifications
or contract provisions which are impossible or defective
because of conflicting or erroneous requirements. For
example, where the government prescribes not only a space
requirement of "x" square feet per man, but also other
requirements for equipment or furniture in the same area
which precludes providing the alloted space per man, such
requirements conflict.

Specification or contract provisions can also be
deficient in that they are worded in general terms, are
unclear, or are open to more than one interpretation or
application. The problem here is, absent a disclaimer
provision, the current édministrative and judicial rule
is that the contractor's interpretation of an ambiguity
governs as long as it is not unreasonable, and if the
contractor has been directed to follow the Government's
interpretation and it is more costly, he can recover the
difference.

In another type constructive change, drawings may
be defective in that they contain errors, omissions,
inaccuracies or inconsistencies. Examples of such defects
are incomplete drawings and microfilm from which legible
drawings cannot be reproduced. In this case, the contractor
can recover the extra costs, including those flowing from
delays and disruptions, arising on account of such defective

drawings.
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Government provided information or documentation
which is late, defective or subsequently revised can cause
constructive changes. Such documentation forms a part of
the specifications or is governed by the standard government
property clause of the contract. 1In either event, the
contractor needs the information to accomplish his work.

If the documentation is late, defective, or revised after
he starts work in accordance with the original contract
requirements, the contractor may claim for the delay or
extra work or both, and can recover legitimate additional
costs.

Improper acceleration of work is another type of
constructive change. It occurs where the government
insists that the contract delivery schedules be met despite
the contfactor's valid claim of excusable delay entitling
him to an extension of time to perform.

Constructive changes sometimes involve inspection,
quality assurance and rejection of work. Examples of such
changes are: (1) an inspector requirement in inspection and
testing which is a departure from previous practice without
a corresponding change in the specifications or other
provisions of the contract, (2) an inspector's erroneous
interpretation of test specifications, procedures, methods,
conditions or results, or (3) requirements imposed by
inspection personnel that go beyond any reasonable

interpretation of the specifications.
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Technical direction by personnel other than contracting
officers can also constitute a constructive change. Government
technical administrators, in the course of contract adminis-
tration, are frequently called upoﬁ to make technical
decisions involving interpretations, clarifications, and
correction of specifications and possibly even changing
the specifications. Such decisions may subsequently result
in constructive changes.

Now that the principle categories of constructive
changes have been reviewed, it is interesting to observe
which categories appear in large claims from contractors.
Table 16 is a partial listing of high dollar value Navy
claims reccived between 1966 and 1969, showing the weapon
system, contractor, amount claimed and the kind of
constructive change alleged. While no definite conclusions
can be reached from this limited sample of twenty~-one
claims totaling about $340 million dollars, it is interesting
to note that erroneous or defective specifications/drawings
(alleged in thirteen claims) and technical direction not
from the contracting officer (alleged in ten cases) were
the most prevalent reasons for claims. Because some of
these large claims were separated into unrecognizable parts
and some were combined with other related claims, it is
impossible to determine what percentage of the original
claims were determined to be valid and subseduently allowed.
Also, if disallowed by the Navy, some of these claims may

have been submitted to the Armed Services Board of Contract
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TABLE 16

SOME HIGH-DOLLAR VALUE NAVY CLAIMS
RECEIVED 1966 thru 1969

1

i ]
i |KIND OF CONSTRUCTIVE
SYSTEM CONTRACTOR $ CLAIMED | CHANGE ALLEGED

Avionics Teledyne 1,180,000 {Ambiguous contract
delays; Late GFP;

; Ripple Effects of

; Constructive Changes;
! Late Approval of

{ Drawings

Avionics Teledyne g 2,145,000 ;ditto
Glide Bomb | Martin Mariettaid4,432,603 [Erroneous Specs.;

‘ Defective Drawings;
Technical Direction
from other than
Contracting Officer

e e Sy A gt

Missile ' Raytheon E
Guidance and !
Control ¢

15,500,000 :Erroneous Specs.;
Defective Drawings;
Unanticipated R&D

!

N .

Missile . No. American§40,000,000§Erroneous Specs.;
Rockwell ; jDelay

¢
Torpedo ! Aerojet- 115,000,000 ;Erroneous Specs.;
¢ General ; Defective Drawings;
i : Contract Ambiguities;
i Acceleration; Delay;
Erroneous Rejection

. Shipbuilding! 7,441,999 ;Defective Drawings;

: / iUnanticipated R&D;

: : Erroneous Rejection;
Technical Direction

not from Contracting
Officer

!
Ships - Lockheed ;
¢

Ship | Lockheed E
Modernization , Shipbuilding; 6,413,343 (Not specified

;

e e b s
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Table 16, continued

KIND OF CONSTRUCTIVE

SYSTEM CONTRACTOR $ CLAIMED CHANGE ALLEGED
Gunboats Tcoma
Boatbuilding | 1,288,876|Acceleration; Erroneous
Specs.; Defective
Drawings; Technical
Direction not from
Contracting Officer
Electronics Bendix 16,930,000 Erroneous Specs.:
Radar Melpar 3,679,897 |Ripple Effect of
Constructive Change;
Technical Direction not
from Contracting Officer
Shipn ' Newport News|}31,533,926iAdditional and Deferred
Shipbuilding Work; Acceleration;
Delay; Technical
Direction net from
Contracting OCfficer
Ships Lockheed 45,191,887{Not Specified
Shipbuilding
Ships { B ondeie 26,3%60,000!{Defective Specs.,;
Shipyards Ambiguous Contract;
Late GFM; Delayed
: Inspection
Ships { Lockheed _
Shipbuildingj24,878,871;: Erroneous Specs.;
Defective Drawings;
: Technical Direction
; not from Contracting
% Officer
Ships f Lockheed 118,222,242} Defective Drawings;
Shipbuilding: iErroneous Rejection;

ALt BRI AU, A O
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i

asecase s,

Technical Direction
not from Contracting
Officer; Ripple Effect;
Excessive Approval Time



Table 16, continued

| CONTRACTOR

XIND OF CONSTRUCTIVE

SYSTEM $ CLAIMED CHANGE ALLEGED
Ships Lockheed
Shipbuilding (21,154,736, Erroneous Specs.:

Defective Drawings;
Technical Direction
not from Contracting
Officer

Ships Lockheed

Shipbuilding| 5,568,003 Defective Drawings

Erroneous Rejections;
Technical Direction
not from Contracting
Officer

Ship Lockheed

Conversion Shipbuilding | 6,066,752! No - specifics

Ship Lockheed

. Shipbuilding| 4,649,851 Erroneous Specs.;

| Technical Direction
not from Contracting
Officer

Ship . Buck Kreihs 1,788,754 Defective Specs.,

Activities

TOTAL 339,426,740

Source: Constructive Change Orders in the Navy. Chief

of Naval Material memorandum dated September 3, 1969, encl. 5,
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Appeals or the U.S. Court of Claims for further judication.
In fact, the Navy is still processing some large claims
received as early as 1968. Table 17 shows the Age of
Claims ($1 million or over) under review by the Navy as
of March, 1963. It is interesting to note from Table 17
that no million dollar or over claims were received during
the first three months of 1973. Figure 13 shows the normal
processing time for a multi-million dollar claim.

As was mentioned earlier, claims against Navy
weapon system acquisition contracts are submitted to the
Navy, to the Armed Services Board of Contract Appeals, and
more recently to the U.S. Court of Claims. Table 18 shows
the year-end inventory of Navy Claims ($1 million or over)
from 1967 through 1972. Of the 1972 year-end claims of
$682,8 million in review by the Navy, $649.4 million, or
95%, were for ships and related systems.6

As was discussed in Chapter II, in 1970 and 1971
the Office of the Secretary of Defense initiated changes
to defense procurement policy in an effort to better control
cost growth in major weapon system acquisition. The provisions
of Department of Defense Instruction 5000.1 required forward
pricing of changes, an effort which particularly spoke to

the constructive change problem. As was also mentioned

6U.S. Department of Defense. Naval Material Command.
Navy Claims, CNM memo, April 3, 1973, encl. 1, Table %
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TABLE 17

GE OF CLAIMS UNDER»NAVY REVIEW - MARCE 7%
( 81 million angd over )

YEAR RECEIVED NUMBER DOLLARS (MILLIONS)

1968 2 54.5
1969 7 311.8
1970 5 43.1
1971 18 276.6
1972 6 21.5
1973 None to Date -

TOTAL 38 HeOH.55

Source: Chief of Naval Material Memorandum dated
April 3, 1973, encl., 2, p. 2.



Fig. 13 KEY MILESTONES IN CLAIM PROCESSING

FACT FINDING
1- CLAIM RECEIVED
2- CLAIM SETTLEMENT TEAM ESTABLISHED
3- CLAIM PROCESSING PLAN PREPARED
4- FACTUAL INVESTIGATION & LEGAL REVIEW
A. PRELIMINARY TECHNICAL ADVISORY REVIEW (TAR)
B. PRELIMINARY LEGAL MEMORANDUM
C. HEADQUARTERS REVIEW
FACT REVIEW
5- COMPLETE DOCUMENTATION ACCOMPLISHED

A. FINAL TAR COMPLETED
B. ADVISORY AUDIT REPORT {AAR) COMPLETED
C. FINAL LEGAL MEMORANDUM COMPLETED

DECISION & SETTLEMENT

6 -
7=

NOTE:

CONDUCT NEGOTIATIONS
FINAL APPROVALS

A. ASN(Is&L) BRIEFED; SETTLEMENT APPROVED
B. POST NEGOTIATION BUSINIESS CLEARANCE APPROVED

CONTRACT MODIFICATION ISSUED

TOTALS

COLUMN 2 FIGURES APPLY TO MAJOR CLAIMS

COMPLETION TIME

(WEEKS)

1
> 00 00

34-80
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501

TABLE

( $1 million

18

or over

1972 YEAR-END INVENTORY OF NAVY CLAIMS

encl, 1,

chart 7.

DATE TOTAL MIL UNDER M1L UNDER UNDER MIL
ON HAND ($) NAVY REVIEW ($) - ASBCA REVIEW ($) COURT OF CLAIMS (§)
DEC 1967 87.9 62.7 2p 2 -———
DEC 1968 218.2 200.3 17.9 ——=-
.DEC 1969 662.7 608.6 i
DEC 1970 766.5 656.6 109.9
DEC 1971 1201.9 1060.8 127.6 15.5
DEC 1972 1008.0 682.8 308.5 16.7
Source: Chief of Naval Material Memorandum dated April 3, 1973,



earlier in Chapter II, if changes were necessary, they

were required to be contractually priced or subjected to

an established ceiling before authorization. This change
was included in Section 26 of the Armed Services Procurement
Regulations and all services issued internal directives to
further promulgate this policy. In the case of the Army,
the Commanding General of the Army Material Command issued

a directive that required all changes to be issued with at
least a ceiling price.7 The Chief of Naval Material went

so far as to require his personal approval of unpriced

changes over $50,000, with the only exceptions being
personal and public safety requirements, and problems of
delivery or repair of GFM/GFI.8
The Navy, having experienced most of the constructive
change problem, initiated several types of remedial steps
to alleviate the problem and these steps will now be
discussed.9
One effort made to reduce constructive changes was

the improvement of the preparation of specifications. By

two programs the Navy acted to improve the quality of its

7U‘,S. Department of Defense. Army Material Command.
Procurement Instruction 26-204.80, June 1, 1972.

8U.S. Department of Defense. Naval Material Command.
Unpriced Changes. Chief of Naval Material memorandum,
November 8, 1973, p. 1.

9U.5. Department of Defense. Office of the Chief of
Naval WMaterial. Claims Briefing Book, April, 1973, pp. 8-18.
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technical data furnished to contractors. Initially,
pPrccuring activities sponsored courses to train technice:
and engineering personnel in the proper practices in the
preparation of specifications. The objectives were to
promote not only clarity and accuracy, but also to emphasize
harmonizing specifications with other existing specificstions
and with government policies. Next, the Office of the Chief
of Naval iaterial promoted the use of a procedure called
"specification review", designed to require procuring
activities to take a hard look at the adequacy of the top
level specifications to be used before issuing solicitations
and awarding contracts, and also to match assessed risks of
technical success with appropriate contractual risks, chiefly
by proper selection of the method of contracting and type
of contract to be invoked.lo
In-process verification and review of technical data
was also conducted. The Navy expanded its prior practice
of "in-process verification and review" of technical data,
principally engineeriﬁg drawings. Many prior Navy claims
involved problems encountered by successor contractors who
found defects and errors in technical data packages generated
by predecessor contractors. In addition, the Navy promulgated
a test method whereunder the contractor assumes the financia’

burden of all "patent" or "obvious" defects in the dsta

package and the government agrees to treat and price such
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defects as line items of cost. The contractor is entitled
to request a later equitable adjustment under the change
clause only for the "latent" errors of which the parties
were unaware.11

In another step, training was conducted in constructive
change.recognition and contract administration. The offices
of the Chief of Naval Material and the Counsel General of
the Navy provided a saturation training program in contract
administration., A five-week course was given repetitively
to eight supervisors of shipbuilding offices and Navy plant
representative offices where the bulk oleavy procurement
dollars were administered. Single training presentations
were conducted at most of the remaining Navy procuring and
contract administration offices.12

Another unique step involved the documentation of
significant contract events. By Navy Procurement Circuler
No. 30, contract administration offices were required to
maintain a record of significant events for all contracts
in excess of $5 million and all contracts, regardless of
dollar amount, concerning which the officer in éharge of
the contract administration office has determined that a
reasonable possibility exists that a claim may be asserted.

Events to be documented include: (1) delivery schedule

changes or problems, (2) drawings, designs and specifications
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which are ambiguous, defective or impossible to perform,
(3) differences in interpretation of contrsct provisions,
(4) delay or disruption of contrzctor effort, (5) changes
in methods or sequence of work, (€) late or defective
government furnished property or information, (7) rejections,
rework, waivers and deviations, (&) planned vs actual
performance milestones, and (9) delays in government actions
or inactions which have the effect of requiring the contractor
to perform work different from that prescribed by the original
terms of the contract. The type of information to be recorded
includes: (1) the nature and pertinent circumstances of the
event, (2) the date of the event and identification of
government and contractor personnel involved, (3) identifi-
cation of relevant documents involved, (4) the substance of
oral communications, and (5) a statement concerning the
possible consequences or effects of the event described
upon the contract cost, schedule or technical performance,
including manner or sequence of performance. These events
are maintained separately as part of the contract file for
possible later use in claims defense.13
The establishment of Claims Control Boards was
another Navy step to alleviate the constructive change

problem. In October, 1968, the Chief of Naval laterial

13U.S. Department of Defense. Navy Procurement
Circular No. 30, pp. 3-4.
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established s Cjaims Control and Surveillance Group for the
purposes of reviewing and recommending settlement on all

claims totaling $5 million or more.14

Gordon Rule, Director
of the Navy's Procurement Control and Clearance Division,
was appointed Chairman. This group functioned until
January, 1972, when a Naval Material Command Claims Board

13 “Thi's board.decided all elafns leds

was established.
than $10 million and recommended actions on claims over
$10 million to the Naval Material Command General Board
chaired by the Chief of Naval Material.i®
In 1968 the Navy implemented MIL-STD 480, a new tri-
service standard for configuration control. This step
resulted in better controi of changes and forced the Naval
Ship Systems Command to institute a "shipbuilding specifi-
cation improvement program", which required a complete
review and approval of master specifications utilized in
shipbuilding.17
Finally, claims identification clauses were developed.

In early 1970 it became evident that it was necessary to

put the government back in control over some of the most

14U.S. Department of Defense. Naval Material Command.
Chief of Naval Material memorandum, October 30, 1968, p. 1.

15y.5. Department of Defense..Naval Material Command.
Chief of Naval Material Notice 4200, January 11, 1972, p. 1.

16
17

Ibid.

Claims Briefing Book, p. 18.
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significant segments of contract performance. It was
necessary to establish an orderly, explicit mechanism
setting forth the responsibilities of both parties in
constructive change situations and in handling and adjusting
change orders. It was also necessary that the normal
technical and budgetary controls be maintained. Because
the total dollars of outstanding $1 million-and-over claims
were rising, and because a large number of extremely large
procurements were pending, the Navy obtained approval from
the Armed Services Procurement Regulations Committee for
test use of new change control clauses.18 The following
six new clauses were authorized: (1) changes, (2) total
system responsibility, (3) change order accounting, (4)
change order estimates, (5) waiver and release of claims,
and (6) problem identification reporting..i?

Because of the importance of these clauses, they
will be briefly described.

The new changes clause was developed to require
contractors to give prompt notice of impending or actual
constructive changes as they first occur, thus giving the
Navy the opportunity to: (1) evaluate the budgetary and
technical impact and desirability of the change, (2) confirm

or deny that a government act or failure to act constituted

181y14., p. 12.

191vi4,
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a constructive change, (3) direct the fashion of further
performance, (4) countermand actions which could result in
an unwanted constructive change, and (5) plan for funding
and pricing these changes.zo
The total system responsibility clause is used when
one or more contractors are paid to devise and develop a
design for a new system, including the principal specifica-
tions and technical data for it. When the government does
not materially alter these specifications prepared by the
development contractor, it is felt fair for him to bear
the risk of deficiencies or errors in those specifications.21
The change order accounting clause requires the
contractor to maintain separate accounts, by job order or
otherwise, for the segregable direct costs of a change
order whose anticipated cost would exceed a minimum
threshold, like $100,000,22
The change order estimates clause makes the contractor's
engineering change proposal a firm offer acceptable by the
Navy for sixty days after its submission. This clause also
authorizes the contracting officer to request a contractor
to prepare an "impact statement" for government proposed

L‘CP'S.23
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The waiver and release of claims clause is nothing
other than the long familiar "closed door" clause used in
supplemental agreements equitably adjusting a change order.
Once the change is adjusted, the Navy desires no further
claims stemming from that change. The clause 1is invoked
and final release obtained, but only when the parties know
and can project the change order costs to a reasonable
degree of certainty.24

The problem identification clause, like the new
changes clause, was drafted to induce a conscientious
contractor to report most potential performance problems
to the government as they first arise ana to stimulate
prompt submission of claim information. The stimulus lies
in a phrase which has the effect of diminishing the quantum
of equitable adjustments by disallowing claim costs incurred
more than 20 days before the contractor's submission of
the required notice or report.25

In summary, this chapter has focused on the special
role of constructive changes in major weapon system
acquisition. The nature of constructive changeé was
examined, as was the rationale for payment of claims
resulting from these type changes. The major types of

constructive changes were reviewed, and the resultant

claims were examined for their relationship to the basic

241p5a., p. 17..
251via.
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change types. Finally, DOD and Navy remedial actions were
investigated. It is difficult to determine which remedial
action in particular, or if a compination of all these
actions, has resulted in the drop-off of constructive
change claims shown in Table 17. Whichever the case, the

results are impressive.
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CHAPTER VI °
APPRAISAL OF DOD PROJECT MANAGERS

This chapter will present the opinions of DOD precject
managers relative to the occurrence of major changes in
weapon system production contracts. As was noted in Chapter
III, questionaires were sent to project managers of twenty-
one large systems that were in the production stage. 1In
addition, personal interviews were conducted with three
additional project managers in an effort to verify or
reinforce the data received from the questionaires. Fourteen
questionaires and three interview responses were received,
providing a 70% coverage of the systems selected.

The approach of this chapter will be to first present
the project managers' composite definition of major change
and their categorization of major change relative to the
operations of their projects. Next, the project managers'
opinions of the causes of major change will be analyzed,
along with any differences in causes reported by the three
services. Constructive changes and their causes will then
be considered, along with practices found to be effective
by project managers to reduce their occurrence. The
functioning of configuration management programs will be
reviewed, including deficiencies found by the project

managers and their recommendations for improvement, Next,
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considerations for mandatory pre-pricing of major changes
versus "not to exceed" pricing will be examined. Observations
of efforts made by prime and/or sub-contractors and by the
military departments to better control the occurrence of
major change will be examined, and finally the project
managers' ideas on ways to resclve or reduce the occurrence

of major changes in system production contracts will be
enumerated.

As was noted in Chapter I, one of the first problems
encountered in this research effort was the development of
a clear definition of a "major change" in weapon system
production contracts. Project manager respondents were in
considerable agreement that a major change was one in which
there was a substantial increase or decrease in weapon system
capability and/or a change which causes six months or more
slippage/stretchout in delivery date. Of the suggested
choices (Appendix A), thirteen project managers (about 76%),
chose "a substantial increase or decrease in capability" and
eleven (or about 65%) chose "six months or more slippage/
stretchout."” -

Other definitions offered by the project manager
respondents were: (1) changes over 35 million, (2) changes
over $10 million, (3) changes where no money is programmed
for the change, (4) significant change in a weapon system
support concept, (5) any change that requires waiver of a
Required Operational Characteristic (ROC), and (6) any change
with a high percentage relationship to the total production

contract value.
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Regarding service differences in the definitions, a
majority of Navy project manager respondents chose
"Substantial increase or decrease in capability" and "six
months or more slippage/stretchout." A majority of Air
Force program manager respondents chose a definition of
"substéntial change in testing requirements," with a high
number (three of five) choosing the same definitions as the
overall majority. A majority of Army project managers
chose definitions of "substantial increase or decrease in
capability" and "twelve months or more slippage/stretchout."

In summary, based on the opinion of a majority of
all project officer respondents, a major change is a change
in which there is a substantial increase or decrease in
weapon system capability and/or a change which causes a
six months or more slippage/stretchout in delivery date.

With regard to categorization of major changes, the
opinion of the project manager respondents was mixed. Seven
of the seventeen project managers considered that major
change was necessary in a viable weapon system acquisition,
while five considered major change to be a major challenge
and four felt that major change was a management challenge.

One of the key inquiries to the project managers
was for their opinion of the causes of major changes in
weapon system production contracts. They were asked to
rank suggested causes from 1 to 5 (see question #3,

Appendix A). A clear pattern appears regarding the number
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choices made for the suggested causes "incomplete plans

and specifications at time of award", "changes in program
direction/funding (except quantity)", and "changes in
operational requirements causing change in weapon systems",
Thirteen of the sixteen project managers (about 81%) chose
"changes in operational requirements" and eleven of the
sixteen (about 69%) chose "incomplete plans and specifi-
cations" and 'changes in program direction/funding." One
project manager's selections could not be utilized in
tabulations since he erroneously ranked all suggested causes.
The popularity of these three change causes can be seen in
the fact that the next most popular change cause was chosen
by only seven of sixteen project managers. A complete
summary of ranked cause choices selected by the project
manager respondents is provided in Table 19.

Regarding causes with many low order/high importance
rankings, "incomplete plans and specifications at time of
award" had five first rankings and four second rankings.
"Changes in operational requirements causing change in
weapon system'" had five first rankings and two second
rankings. The high importance ranking of these two change
causes supports their placement in the top three of overall
popular change causes selected by the project manager
respondents.

The only edditional change causes offered by the
project managers were: (1) "buy-in" by the contractor, and
(2) unknowns identified in engineering and service test

programs.
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TABLE 19

SUMMARY OF PROJECT MANAGERS' RANKED RESPONSES TO

QUESTION OF CAUSES OF MAJOR CHANGES IN

WEAPON SYSTEM PRODUCTION CONTRACTS

Suggested Causes Rt
1st 2nd 3rd 4th 5th Total

a, Accumulation of constructive changes 0 0 1 2 0 3
b. Changes in operational requirements causing change

in weapon system 5 2 0 1 5 13
c. Changes in program direction/funding (except gty.) 3 1 3 1 3 11
d. Changes in weapon system to update system to newly :

achieved state-of-the-art 0 1 i 1 1 4
e. Inability of the contractor to meet the requirements

of the contract plans and specifications 0 2 3 2 0 7
f..Inability of the government to accurately estimate ’

actual weapon system cost 0 1 0 2 1 4
g. Incomplete plans and specifications at time of award $ 4 1 1 0 111
h. Inflation 0 1 1 1 0 3
i, Normal engineering and technical changes 0 2 i 0 1 4
j. R&D performed in production contracts 0 0 i 0 1 2
k. Unknowns in production contracts 1 1 2 1 1 6
1. Other 2 1 0 0 0 3
Notes: A few project managers only ranked their first three choices of causes. One

project manager ranked all causes and his choices were not utilized.



There were some service differences regarding the
opinioned causes of major change. 2 majority of Navy
project manager respondents selected "change in operational
requirements" and "incomplete plans and specifications."

Air Force program manager respondents generally selected
causes. identical to those selected by the Navy project
manager respondents with the exception that the’suggested
causes "inability of the contractor to meet the requirements
of the contract plans and specific;tions" and "change in
program direction/funding" were given equal consideration.

A majority of Army project manager respondents selected the
cause "changes in program direction/funding" as their major
choice, with '"changes in cperational requirements" being
their secondary choice.

In summary, all project manager respondents believed
that: (1) changes in operational requirements causing change
in the weapon system, (2) changes in program direction/funding
(except quantity), and (3) incomplete plans and specifications
at time of award were the causes of major change in weapon
system production contracts.

Regarding constructive changes, twelve of the seventeen
project managers (about 70%) reported that their projects
have not experienced constructive changes. The Navy project
manager interviewed felt that constructive change claims
were a function of how well financially the contractor

performed on the particular production contract, In other



words, if the contract lost money, a constructive change
claim would be submitted in order to try to recover some
or all of the loss.

For those project managers that had experienced
constructive changes, the types most encountered were:
(1) drawings were defective in that they contained errors,
omissions, inaccuracies or inconsistencies, and (2) speci-
fications or contract provisions were "impossible to perform"
because they required work beyond the state-of-the-art or
research and development effort.

On this subject, Navy project manager respondents
experienced a particular problem with teéhnical direction
by persons other than contracting officers in addition to
the majority problem of specifications or contract provisions
"impossible to perform;” A majority of both Air Force and
Army project manager respondents agreed with the overall
majority as to types of constructive changes encountered.

The practices found to be effective by Navy project
manager respondents to control constructive changes are:
(1) use of a disclaimer clause in all correspondence with
the contractor, (2) routing all correspondence to the
contractor via the projeét management office, and (3)
continual reinforcement of constructive change policy by
the project manager. The practices found to be effeclive
by the Air Force program manager respohdents are: (1) monthly
face~-to-face meetings between the Air Force program manager

and the contractor's program manager to resolve problems,
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including change problems, (2) continual reminders of
constructive change policy by the program manager, (3) use
of not-to-exceed pricing on all changes to encourage speedy
and earlier change processing. Préctices found effective
by Army project manager respondents include: (1) strict
configuration control board procedures, (2) policy of not
deviating from a good technical package, (3) tight
configuration management procedures throughout the project,
and (4) strong project policy, guidance and direction
concerning constructive changes.

Project managers were next asked to report how the
DOD Configuration Management Prog{am was functioning in
their projects. WNine of Lhe sixfeen project managers
utilizing formal configuration management (one Navy project
did not utilize formal CM) reported that configuration
management was functioning well in their projects. None
of the project manager respondents found configuration
management to be functioning unsatisfactorily in their
projects. Four project managers reported that the program
functioned satisfactorily and three reported that the
program functioned marginally.

Within the services, opinions on configuration
management programs were varied. A majority of Navy
project manager respondents reported that configuration
management was functioning in a marginal manner in their
projects, while a majority of Air Force and Army pr-‘ect

manager respondents reported the program functioning w: .1
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in their projects. One reason for this variance could
be the fact that the U.S. shipbuilding industry is just

now establishing viable configuration management programs

for government contracts.

A

A majority of all project manager respondents (nine
of sixteen) reported that their projects were meeting the
DCD time standards of 24 hours for processing emergency
ECP's, 15 days for processing urgent ECP's and 45 days for
processing routine ECP's. |

While a majority of Air Force and Army project
manager respondents reported meeting the DOD processing
time standards, three of the five Navy project manager
respondents utilizing configuratién management reported
that the DOD processing time standards are not being met.

The service project manager respondents observed
several deficiencies in the DOD Configuration Program
and these deficiencies will be presented by service.

Navy project manager respondents reported the
following deficiencies: (1) the system is not flexible
enough, (2) the program is being implemented by disenchanted
contractors and government employees, (3) there has
been a lack of contractual, funding and administrative
tools to fulfill configuration management objectives, (4)
participating managers outside the project were not obliged
to support the program, especially in the area of processing

time standards, and (5) it was difficult to obtain overall

123



compliance with configuration management directives,
especially those applying to processing time standards.

Air Force project manager respondents noted the
following deficiencies: (1) there is a lack of configuration
responsibility during periods of transition, such as
transition from acquisition phase to operational phase,

(2) there is a need to reduce the overbearing amount of
paper work involved in the configuration program, (3) some
supporting organizations are not concerned with processing
time standards, and (4) there is need for better definition
and delineation of Cjass I and II changes.

Army project manager respondents feported these
deficiencies: (1) the DOD Configuration Management priority
system needs revision, (2) there needs to be more emphasis,
training and staffing in the configuration management area,
and (3) there is presently difficulty in securing the
quality and completeness needed in evaluation of engineering
change proposals.

Although seven of the project manager respondents
did not suggest improvements to the DOD Configuration
Management Program, those suggestions from the other ten
project manager respondents will be presented.

The recommendations of Navy project manager respondents
were: (1) provide project managers with some contractual or
funding flexibility for handling small dollar changes, (2)
provide contractual vehicles to allow quick correction of

deficiencies before the system is delivered, (3) provide
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contractual and funding provisions necessary to allow
concurrency of coverage for design, engineering and logistic
elements when impacted by changes, (4) establish and enforce
the use of modification teams to incorporate changes into
aircraft and/or equipment instead of allowing the possible
false economy of delaying the change till next overhaul of
the system, (5) take configuration status accounting out
of the hands of the supply (logistic) functions, and (6)
do not start configuration management until the contractor
has achieved a workable prototype.

Air Force program manager respondents' recommendations
for configuration management improvementé include: (1)
establish a clear-cut shift of configuration management
responsibility from one command to another at a fixed
point in time, (2) attempt to reduce the number of formal
steps in configuration management, and (3) place qualified
engineers in Air Force Plant Representative Office's (AFPRO)
to assist in the processing of engineering change proposals.

The configuration management recommendations from
Army project manager respondents were: (1) develop @ better
method for enforcing compliance with the DOD Configuration
Management Program, (2) broaden the scope of configuration
management to encompass baseline and engineering change
control on provisioning documentation and technical manuals,
(3) formally require more emphasis and training for, and
staffing in, the configuration management field, (4) recognize

the necessity for planning all configuration management
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activities in concert with the development program, and (5)
establish a new DOD Configuration Managementi priority system,
A new priority system proposed by an Army project manager
is found in Appendix X. .

Changing emphasis slightly, all project managers
were asked to consider the possibility of pre=-pricing major
changes prior to directing the contractor to perform them.
The project managers' responses to this question were so
varied that they are considered to be inconclusive. For
example, four project managers reported that pre-pricing
of major changes could be easily accomplished, while three
said it could be done 75% of the time, two felt it could
be done 50% of the time, four said it could be done 25% of
the time, one said it would be impossible to pre-price
major changes, and two project managers advised it depended
on other varied circumstances.

Within services, however, the opinions of the Navy
project manager respondents were more on the "impossible to
pre-price" end of the spectrum than were those of the Air
Force or Army project manager respondents.

With regard to the question of possible cost growth
and/or system delivery delay if there were a requirement
for pre-pricing of all major changes, the project manager
respondents were in agreement. Thirteen of the seventeen
(about 76%) felt that cost growth and/or system delivery
delay would result from mandatory pre-pricing of major
changes. Within the services, this same majority opinion

held.
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In a related question, twelve of the seventeen project
managers (sbout 70%) felt that it would be relatively easy
to obtain a ceiling/not-to-exceed price for major changes
prior to directing the contractor to perform the change.

This approach is presently being followed in the Air Force
and Army.

Turning to a more important question, the project
managers were asked to note any efforts that have been made
by prime or sub-contractors that could lead to better control
of the occurrence of major changes in weapon system production
contracts. Nine of the seventeen project managers reported
that they had not observed any change control efforts by
prime and/or Sub-contractors. In fact, some project managers
felt that changes were a "get well" vehicle for contractors
having technical or financial problems in the performance
of the contract. Contractor change control efforts that
were reported will be presented by service.

Navy project manager respondents noted the following
contractor efforts: (1) the DOD Configuration Management
Program requirement has been contractually impacted upon
sub-contractors and vendors, (2) corporate policy was
developed to discourage changes, and (3) a formal change
review board was established within the company.

Air Force program manager respondents reported these
contractor efforts: (1) centralization of management within
the company which provides better control of changes, (2)

a corporate "no-change" policy, and (3) contractor efforts

to move to a '"design-to-cost'" concept.
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Contractor change control efforts reported by Army
pro,ect manager respondents are: (1) contractors' formal
preliminary review of engineering change proposals, (2)
contractors' policy of discouraging or refusing changes
while a certain number of the system (lot) are in final
assembly stage, and (3) contractors' practice of formal
review of research and development status and technical
data before releasing a system to production.

The above reported contractor efforts and the fact
that nine project manager responden®ts had not observed
contractor efforts to control changes will be referred to
again in the final chapter of this report.

Project managers were next acked to report efforts
made within 0SD or the services within the last three
years which led to, or could lead to, better control of
occurrence of major change. It is interesting to note
that five project managers felt that no OSD nor service
efforts have been made within the last three years to
better control major changes. Considering the fact that
the Packard acquisition philosophy, as was spelled out in
Department of Defense Directive 5000.1, has been implemented
by the services within the last three years, it is assumed
that these five project managers were referring to OCD cr
service efforts that affected their particular project.

Navy project manager respondents reported the
following efforts: (1) implementation by the Navy of

formal configuration control procedures, (2) implementation
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of DOD directive 5000.,1, (3) control of major changes
through budget/fiscal procedures, and (4) better use of
experienced configuration menagers.

Air Force program manager respondents observed the
following change control efforts: (1) implementation of
"fly-before-buy" concept, (2) use of Cost Plus Incentive
Fee contracts for development efforts, (3) use of "not-
to-exceed" pricing in the issuance of major changes to
contractors, (4) exercise of bettef "risk analysis" prior
to production phase decisions, (5) more change control
authority provided to program ﬁanagers, (6) additional
change control efforts exercised by program managers, and
(7) Aif Force program of guarterly Prcgram Assessment Review
(PAR) for major weapon systems.

Change control efforts reported by Army project
manager respondents were: (1) Army Material Command
directive 1000-1 which implements DOD directive 5000.1,
(2) a policy that directs that changes will not be considered
unless the necessary money for the change is also provided
with the change request, (3) establishment of an Army
System Acquisition Review Council (ASARC) to review Army
programs and program changes prior to their presentation
to the Defense System Acquisition Review Council (DSARC),
(4) a policy of more testing of systems before they are
released for full production, and (5) a new system of
dollar ceilings and budget techniques to discourage major

changes.
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Finally, the project managers were asked to furnish
new ideas or concef@ts which they believed could help
reduce/resolve the occurrence of major change in weapon
system production contracts. Becaﬁse of the number of
excellent ideas and suggestions, this portion of the
chapter will only summarize the most original ideas and
those concepts that were concurrently suggested by two or
more project managers. A complete listing of all of the
project manager respondents' suggestions is provided in
Appendix L.

The following ideas or suggestions for reducing/
resolving the occurrence of majoﬁmchange in weapon system
production contracts are ideas that have previously been
discussed by the services, but never formally implemented.
They are: (1) require earlier program decisions and direction,
(2) provide more control to the project managers and reduce
pressure for changes from weapon system customers, (3)
stabilize weapon system program funding, (4) develop a no-~
change philosophy, (5) establish an X date after which
production would be completed with no further changes,

(6) complete all research, development and testing prior
to entering production phase, (7) identify problems at an
earlier stage in acquisition, (8) use cost type contracts
for all development effort, and (9) use prototype contracts

for all advanced development efforts.
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The following recommendations from the project manager
respondents are considered to be particularly novel or
original., They are: (1) devise a new method of selling
and starting an actual weapon systém program without having
to oversell the program and promise a performance/cost/schedule
package that will not likely happen, (2) establish a system
for better control of change money within the applicable
service, (3) develop a DOD-wide program for monthly face-
to-face meetings between project managers and their contractor
counterparts. At these meetings major problems, including
chénge situations could be discussed and resolved, (4)
quarterly review of weapon system programs similar to Air
Force Program Assessment Review (PAR)., These formal reviews
would take place at Air Force Systems Command, Naval Material
Command and Army Material Command, (5) develop a system to
provide the project managers with more information relative
to the make-up of indirect costs associated with major
changes, (6) move towards policy of design-to-cost concept
for all major weapon systems, (7) develop a program and
system requiring the contractor to identify and report the
actual cost of changes, and (8) develop a willingness by
0SD and the services to accept less than the state-of-the-
art product at delivery and to accept some obsolescence
in new weapon systems.

These recommendations/ideas will be discussed fully

in the ccncluding chapter.
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In summary, this chapter has presented the opinions
of military service project managers relative to the occurrence
of major changes in weapon system produciion contracts.

It was first concluded that the project manager
respondents defined major change in weapon system production
contracts as those causing a'substantial increase or decrease
in weapon system capability and/or those causing a2 six month
or more slippage/stretchout in delivery date. A majority
of the projéct manager respondents felt that major changes
should be categorized as necessary in viable weapon system
acquisition programs.

Next, in response to a key questibn, the project
manager respondenls reported that the causes of major changes
were: (1) changes in operational requirements causing change
in the weapon system, (2) change in program direction/
funding (except quantity), and/or (3) incomplete plans and
specifications at time of award. Roth "changes in operational
requirements" and "incomplete plans and specifications" were
ranked highest in importance of all the suggested or offered
causes.

The project manager respondents generally noted that
constructive changes were not a problem in the operation
of their projects.

Most project manager respondents felt that the DOD
Configuration Management Program was functioning well in
their projects and a majority of project manager respondents

reported that they were meeting the DOD time standards for
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Processing engineering change proposals. They noted some
deficiencies in the present configuration management program
and offered various recommendations for the program's
improvement.

In another area, the project manager respondents
could ‘not come to any agreement as to the extent to which
major changes could be pre-priced prior to their acceptance
by the contractor, but did strongly agree that a firm
pre-pricing requirement for major changes could cause cost
growth and/or system delivery delays. MNost project
manager/respondents agreed that use of ceiling/not-to-exceed
pricing on major changes was altogether feasible.

O0f a surprising nature, a majority of project
manager respondents reported that they have not seen any
efforts made on the part of contractors to attempt to
confrol major changes. Some project managers even felt
that contractors were using changes to "get well" on their
production contracts. The project manager respondents did
report, however, many worthwhile efforts made within DOD
and the services within the last three years that have or
could lead to better control of major changes.

Finally, the project manager respondents provided
their own ideas on possible ways to reduce or resolve the
occurrence of major change in weapon system production
contracts, While some of their ideas were not altogether

new, they were very constructive., New and original ideas
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were enumerated and will be discussed in more detail in the

concluding dhapter of this report.

134



CHAPTER VII
APPRAISALT OF DEFENSE CONTRACTORS

The opinions of defense contractors relative to the
occurrence of major changes in weapon system contracts will
be presented in this chapter. Questionaires were sent to
the contractor project managers for twenty-two large weapon
systems that were in a production stage. Personal interviews
were conducted with three additional project managers from
industry at their plant locations. Thirteen gquestionaires
were returned and three interview responses were obtained,
providing a 64% coverage of the systems selected.

This chapter will first present the contractors'
composite definition of major change and their categorization
of major change relative to the operations of their projects.
Next, the contractors' opinions as to the causes of major
change will be analyzed, along with any differences in causes
reported by the contractors to the three services. Constructive
chahges and their causes will be considered, together with
practices that contractors have found effective in reducing
their occurrence. The relationship of configuration management
programs to major change will be considered, including defi-
ciencies found by contractors and their recommendations for
improvements. The possibility of mandatory pre-pricing of

major changes versus "not-to-exceed" pricing will then be
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examined. Next, observations of efforts made by primeland/or
sub-contractors and by the services to better control major
change will be examined. Finally, the contractors' ideas
on ways to resolve or reduce the occurrence of major change
in weapon system production contracts will be reviewed
and enumerated.

Regarding the definition of major change, the contractor
respondents were in bagic agreement that a major change is
a change involving a substantial increase or decrease in
weapon system capability, a change in means or method by
which the weapon system will perform its mission and/or a
change causing twelve months or more slippage/stretchout
in delivery date. Of lhe choices suggested (see Appendix B),
eleven of the contractors (about 65%) chose "a substantial
increase or decrease in weapon system capability", and nine
(about 56%) chose "change in means or method by which the
weapon system will perform its mission'", "six months or
more slippage/stretchout" and "twelve months or more
slippage/stretchout".

Other definitions offered by the contractors were:
(1) funding constraints which impact procurement, (2) any
significant change in system performance, delivery schedule
or cost, (3) any contract delivery schedule change either
as acceleration or slippage/stretchout of even one month,
(4) substantial change in production rate per month as a
result of quantity changes, and (5) cost increase of 5%

Oor more.
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There were differences of opinion as to the definition
of major change among the contractors producing different
service projects. A majority of Navy contractor respondents
chose '"cost change over $500,000", "cost change over &1,000,000"
and "six months or more slippage". 4 strong majority of
Air Force contractor respondents chose "substantial increase
or decrease in capability", while a majority of Army contractor
respondents chose "change in means or method by which weapon |
system will perform its mission'", "twelve months or more
slippage", and '"substantial increase or decrease in capability".

In summary, based on the opinion of a majority of
respondents, a major change is a change involving a substan-
tial increase or decrease in weapon system capability, a
change in means or method by which the weapon system will
perform its mission, and/or a change causing twelve months
or more slippage/stretchout in delivery date.

Regarding the categorization of major change, nine
of the sixteen contractors (about 56%) considered that
major change was necessary in a viable weapon system
acguisition.

The contractors were next asked to rank suggested
causes of major change and/or suggest other causes. (See
question #3, Appendix B). A clear pattern develops concerning
four of the suggested causes. Twelve of the sixteen con-
tractors (75%) chose "changes in the weapon system to update
the system to a newly achieved state-of-the-art" and "changes

in program direction/funding (except guantity)". Also,
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eleven of the sixteen (about 69%) chose "changes in
operational requirements causing change in the weapon
system" and nine of the sixteen (about 56%) chose "R&D
performed in production contracts": A complete summary of
the contractors' ranked choices is provided in Table 20.

Some cause choices received more low order/high
importance rankings. "Change in operational requirements
causing change in the weapon system" received four first
and three second rankings, while "change in program direction/
funding" had three first and three second selections. The
high important rankings of these two choices supports their
overall top ranking.

The additional major change causes offered by the
contractors were: (1) placing weapon systems iﬁ production
before the complete prove-in and finaligzation of design,
(2) political influence on the direction of a weapon system
contract, (3) overlap between design/development and
production, (4) deliberate low estimate by a contractor
to obtain the contract, (5) time phasing of test programs,
and (6) late government furnished equipment.

There were some differences of opinion among
respondents regarding the cause of major changes. A
majority of Navy contractor respondents selected "change in
operational requirements", "change in program direction/
funding", and "R&D performed in production contracts".

A majority of Air Force contractor respondents selected

"change in operational requirements'", "change in program
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TABLE 20

SUMMARY OF GOVERNMENT CONTRACTORS' RANKED RESPONSES TO
QUESTION OF CAUSES OF MAJOR CHANGES IN
WEAPON SYSTEM PRODUCTION CONTRACTS

Ranking

Suggested Causes
1st 2nd 3rd 4th 5th Total

a. Accumulation of constructive changes 0 1 0 0 0 1
b. Changes in operational requirements causing change

in weapon system 4 3 1 2 1 e
c. Changes in program direction/funding (except qty.) 3 3 5 0 1l 12
d. Changes in weapon system to update system to newly

achieved state-of-the-art 3 1 4 1 3 12
e, Inability of the contractor to meet the requirements

of the contract plans and specifications 0 0 0 3 0- 3

f. Inability of the government to accurately estimate
actual weapon system cost

g. Incomplete plans and specifications at time of award
h., Inflation

i. Normal engineering and technical changes

j. R&D performed in production contracts

k. Unknowns in production contracts

1. Other

W O - O - O
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direction/funding", and "change in weapon system to update
the system to 2 newly achieved state-of-the-art". A
majority of Army contractor respondents chose "change to
update system to newly achieved state-of-the-art" and
"incomplete plans and specifications at time of award".

In summary, defense contractors that responded to
the questionaire/interviews were of the opinion that:
(1) changes in program direction/funding (except quantity),
(2) changes in the weapon system to update the system to
a newly achieved state-of-the-art, (3) chenges in operational
requirements causing change in the weapon system, and (4)
R&D performed in production contracts were the causes of
major changes 1n weapon system production contracts.

Regarding constructive changes, ten of the sixteen
contractors (about 63%) reported that their contracts had
experienced constructive changes. The types of constructive
changes most frequently reported were: (1) government-
provided information, documentation or approvals were late,
defective or subsequently revised, and (2) specifications
or contract provisions were unclear in that they were open
to more than one interpretation or application.

Navy contractor respondents reported the following
practices to be effective for them in controlling constructive
changes: (1) authorization of work is restricted to the
company project manager, (2) all correspondence to
contractor is routed through the service project manager

and contract administrator, (3) limitations are impesed as
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to company personnel who can initiste change, (4)
determination of the full cost impact of proposed change,
(5) service project manager and contracting officer are
advised of prospective change situations by message, and
(6) single authority is maintained in the service project
office for agreement on work to be performed.

The practices found effective by Air Force contractor
respondents were: (1) constructive change control philosophy
passed down to sub-contractors, (2) procedures developed
for detection and identification of changes at time of
performance, (3) claims for constructive changes submitted
to government in a timely manner which forces more control
by the service project manager, (4) engineering, contracting
and finance functions separated within the company.

Practices found effective by Army contractor
respondents include: (1) company policy to discourage
constructive changes, (2) policy of open working relation-
ship between the contractor's project manager, the service
project manager and the service administrative contracting
officer, (3) procedure for control of changes to be exercised
by one man in the company and one man in the government,

(4) company policy of strict configuration management
control, (5) arrangement for one formal technical channel
between the government and the contractor, and (6) company
policy of strict cost authorization controls.

The contractors were asked to report how the DOD

Configuration Management Program was functioning in their
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programs. oseven of the sixteen contractor respondents
(about 44%) reported that configuration management was
functioning satisfactorily in their Projects, while five
found the program functioning welll

The reports of contractor respondents relative to
service contracts were varied. Navy contractor respondents
found the configuration management program well or
satisfactory, while a majority of Air Force contractor
respondents reported the program working well. Four of
the five Army contractor respondents reported the program
functioning satisfactorily. '

A majority of contractor respondents reported that
the services were not meeting the DOD time standards for
processing ECP's., This was particularly true of Navy
contractor respondents who ali reported that ECP processing
times were not being met by the Navy. Air Force contractor
respondents, on the other hand, reported that ECP processing
time standards were being met by the Air Force, but a
majority of Army contractor respondents noted that the
brocessing time standards were not being met by the
government on their projects.

Defense contractor respondents observed many
deficiencies in the present DOD Configuration Management
I'rogram and these deficiencies will be presented by
service involvement.

Navy contractor respondents reported the following

configuration management program deficiencies: (1) review
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cycle and correspondence authority to proceed is too
cumbersome, (2) ECP review cycle is too long, (3) procedure
lacking for processing government originated ECP's while a
weapon system is still in production, (4) time delay and
increased cost involved in government review and approval
of ECP's, and (5) configuration management not applicable
in large systems like ships that are bought one or two at

a time.

Air Force contractor respondents noted the following
deficiencies in the current configuration program: (1)
configuration management program is too cumbersome when
applied and adhered to without management review, (2)
proliferation of implementing documents exists, (3) con-
figuration management requirements conflict with some other
contractual requirements, such as methods and procedures
to authorize incorporation of deficiency changes.

The following configuration management deficiencies
were observed by Army contractor respondents: (1) ECP cycle
is too long, (2) product design freezes are too early,

(3) documentation requirements are excessive, (4) configura-
tion management for computer software is not properly
prescribed, (5) use of advanced concepts, such as computer
aided design, are frequently stifled by configuration
management, (6) configuration management program requires
configuration inputs during production phase rather than
waiting for actual configuration found at time of system

shipment, (7) time required to process ECP's is excessive,
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(8) level of control of changes by the government is too
close and too low, and (9) configuration management does
not deal with the problem of cénflicting military
specifications.

To counter these problems, the contractor respondents
offered many recommendations for improvement of the present
configuration management program.

Navy contractor respondents offered the following
suggestions: (1) keep control of configuration at high
enough level to effectively manage, (2) configuration
management should not be used on all acquisition programs,:
(3) configuration management peréonnel mﬁst be in tune
with the basic objecti?es of producing an acceptable
product on time and at a reasonable cost, (4) Class II
changes should be expanded, (5) formal review only for
those changes having a significant effect on cost and
performance, (6) procedure should be established for
processing government ECP's during production phase, (7)
number of people involved in the ECP réview cycle should
be reduced, (8) service project manager should have more
authority to act on proposed changes, and (9) review and
approval of ECP's should be accomplished by the service
project office rather than by other functional organizations.

Air Force contractor respondents offered the following
recommendations: (1) improve the configuration management
interface between Air Force Systems Command and Air Force

Logistics Command, (2) consolidate many MILSPEC's, a move
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which could reduce the number of erroneous interpretations
now being made, (3) provide more flexibility to service
project managers, and (4) eliminate conflicts and over-
management in the present configuration management programn,

Army contractor respondents offered the following
very worthwhile suggestions for improving the DOD Configuration
Management Program: (1) make Defense Contract Administration
Services (DCAS) procedures compatible with MIL-STD 480,

(2) add a "demonstrated qualification capability" aspect

to the configuration management program, (3) gradually
increase the degree of configuration control as the individual
program matures, (4) reduce constraints on contractors
regarding management of no cost changes, (5) provide for
local ECP approval during development and early production,
(6) freeze design after initial production units are in the
field for evaluation, (7) standardize computer software
configuration management procedures, and (8) encourage

cost saving innovations by providing flexible configuration
management procedures where advantageous.

In a different subject area, the defense contractors
were asked to consider the possibility of fully pricing all
major changes before accepting them from the government.
Although their response was varied, six of the sixteen
contractors (about 30%) felt that full pre-pricing of
major changes was impossible. The reasons they gave for
their positions were: (1) contractor must take time to go

through his pricing cycle, and this may cause delays which
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are undesirable and costly, (2) the contracting cycle for
major changes normally takes 9-15 months, thus the later

a major change is made the larger the retrofit bill, (3) in
order to pre-price major changes, the contractor would have
to prepare definitive statements of work, estimates, back-
up, a firm proposal, and prepare a cost breakdown DD 633,
Audits, negotiations and pre and post negotiation clearances
within the government also must be completed, which draws
out the time required for full pricing, (4) it could be

done only if schedule delay and increased cost are acceptable
to the government, (5) large contingency amounts to cover
unknowns would be required, and (6) delay in developing

and negotiating prices could necessitate slippage of related
changes which could result in more costly retrofit,

In answer to a question regarding possible cost
growth and/or delivery delay caused by mandatory pre~pricing
of all major changes, fifteen of the sixteen contractor
respondents advised that cost growth and/or delivery delay
would result.

In a related question, seven of the sixteen contractor
respondents (about 44%) felt that it would be relatively
easy for them to agree on a ceiling/not-to-exceed price for
major changes before accepting the change. As was mentioned
earlier in Chapter VI, this arrangement is now in effect

in the Air Force and Army.
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Lonking now at a more important questicn, the defense
contractors were asked to report the efforts that their
companies have made in the last three years to control the
occurrence of major change. It is'interesting to consider
that in Chapter VI 2 majority of government project managers
noted that they had not observed any efforts m the part of
contractors to control the occurrence of major change. The
defense contractor respondents, on the other hand, reported
a great many efforts that they have made and these efforts
will be presented relative to the service involved.

Navy contractor respondents reported that they have
taken the following actions during the last three years to
control major change: (1) authorization of work within the
company is restricted to the applicable program office,

(2) prospective commanding officers of ships are required

to communicate with the contractor via the applicable
administrative contracting officer, (%) contractor's program
office reviews all incoming and outgoing correspondence
concerning an applicable project, (4) only major changes
recommended by the contractor are considered, (5) all
critical ground testing is completed at the earliest
possible date to minimize the impact of change, (6) contractor
established &2 Program Change Screening Board to weed out

any unnecessary changes, (7) company policy that all pro-
posed changes are reviewed carefully as to feasibility and
practicability prior to formal implementation, (8) new

company policy to minimize change activity following release
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of design to production, (9) company fully implemented
MIL-STD 48¢ and the DOD Configuration Management Program,
and (10) only guantum increases in performance type changes
are recommended to the government for in-production systems.

The change control efforts reported by Air Force
contractor respondents were: (1) latest change is sent to
beginning of assembly line immediately to reduce the number
of in-production changes, (2) major changes are planned and
executed more effectively to reduce problems in production,
(3) company policy was developed to maintain stability of
design, (4) company policy was developed to process only
mission essential, operational effectiveness, suitability
and mission changes, (5) top level contiractor review of
proposed changes is held prior to their submittal to the
government for consideration, and (6) contractor program
manager approves all Class I and II changes. |

Army contractor efforts to control the occurrence of
major change include: (1) resist major changes through
defense project manager and through contractual channels,
(2) company policy that proposed changes over $25,000 must
be approved bv the company project manager and proposed
changes over $50,000 must be approved by a division manager,
(3) available alternatives to major change recommended to
the government, (4) company policy to strengthen program
management and system engineering aspects of configuration
management programs, (5) company policy to strengthen design

review and drawing check operations, (6) change approval
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system tightened within the company, and (7) company
implemented management system improvements in such areas
as change processing, status reporting and configuration
identification.

The defense contractors were next asked to report
efforts they had observed made by the services within the
last three years which have or could lead to better control
of occurrence of major change. Six.of the sixteen contractors
(about 37%) noted no goverament efforts within the last
three years to control major change. Again, for comparison
purposes, the contractors' comments on this question will
be presented relative to the service involved.

Navy contractor respondents reported the following
gervice efforts that could lead to better control of major
change: (1) better control and review of proposed changes
is exercised within the services, (2) all proposed changes
are formally screened by the services, (3) service project
manager is only person allowed to request a change proposal
from the contractor, (4) requirements and specifications
are more thoroughly drawn, (5) funding limitatiéns and
controls have curtailed many unnecessary changes, and (6)
strong control of changes is exercised by the service
project manager.

The following service efforts in controlling major
changes were reported by Air Force contractor respondents:
(1) Selected Acquisition Reporting (SAR) identifies and
forces early decisions on all proposed major changes, (2)

services are doing a better job of defining specific
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requirements and configuration during early development,

(3) more emphasis is now given to cost effectiveness of
changes by the service prior to di;ecting change imple-
mentation, (4) service policy developed regarding prototype
contracting, (5) better service control of changes exercised
through control of change money, (6) the services are
strictly complying with configuration management procedures,
and (7) service policy has been developed to contractually
price major changes on a ceiling price basis.

Finally, the defense contractors were asked to suggest
new ideas or concepts which could help reduce/resolve the
occurrence of major change in weapon system production
contracts. As was the case with the response from service
project managers, some of the suggestions from contractor
respondents were not altogether new, but they were worthwhile.
This portion of the chapter will summarize the more worth-
while ideas and the altogether new ideas. A complete
listing of the suggestions from all contractor respondents
is provided in Appendix M.

The following is a 1list of routine ideas offered
by contractor respondents for reducing/resolving the
occurrence of major change in weapon system production
contracts: (1) discourage overstatement of requirements
and buy only that which is necessary, (2) more recognition
to service project managers and less project manager
turnover, (3) more simply stated requirements which allow

the contractor more flexibility in meeting the requirements,
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(4) use of fly-before-bﬁy acquisition policy and prototype
contracting, (5) divorce of research, development testing
and evaluation from production contracts, (6) encourage
eerly change resolution and expedite change approvals, and
(7) exercise restraint in product improvement changes.

The next group of contractor respondent recommendations
are considered to be particularly novel or original. They
are: (1) efforts musf be made to control the engineers
involved in weapon system acquisition, since their training
has stressed the importance of change for improvement,

(2) efforts must be made by the services to stablize the
rroduction rate of major systems by better long-range
planning, (3) 'closer liaison between weapon system user

and technical community could result in the inclusion of
many mandatory requirements in the original specification,
rather than their incorporation by major change, (4) smaller
government project management organizations could function
better with equally small contractor project organizations,
(5) when change money is available it is utilized: some
effort must be made to hide change money until it is really
needed, (6) consideration should be given to use of the
study/review team concept prior to change definition/
initiation, (7) freeze design at R&D stage, and (8) develop
a new type of weapon system production contract that
recognizes the occurrence of major changes and accomodates
these type changes more easily and effectively.

These recommendations and ideas will be discussed

fully in the concluding chapter.
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In summary, this chapter has presented the opinions
of defense contractors regarding the occurrence of major
changes in weapon system production contracts.

It was initially concluded that the contractor
respondents defined major change in weapon system production
contracts as a change involving a substantial increase or
decrease in weapon system capability, a change in the means
or method by which the weapon system will perform its
mission and/or changes causing twelve months or more
slippage/stretchout in delivery date. A majority of
responding contractors felt that major change should be
categorized as necessary in viable weapon system acquisition
programs.

In response to a key question regarding causes of
major change, a majority of contractor respondents chose
the following causes: (1) changes in weapon system to
update the system to the newly achieved state-of-the-art,
(2) changes in program direction/funding (except quantity),
(3) changes in operational requirements causing change in
the weapon system, and (4) R&D performed in production
contracts.

The contractor respondents reported that constructive
changes were a problem in the completion of most of their
production contracts. Types of constructive changes causing
the most problem were: (1) government provided information,
documentation or approvals were late, defective or subsequently

revised, and () specifications or contract provisions
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were unclear in that they were open to more than one
interpretation or application.

Regarding the functioning of the D)D Configuration
Management Program, many of the contractor respondents
(44%) reported that the program was only functioning
satisfactorily in their projects. A majority reported that
DOD time standards for processing ECP's were not being met
by the services. They noted some deficiencies in the
presont conflguratlon management program and offered
worthwhlle yecommendations for the program's improvement.

Concerning the .question of pre-pricing all meajor
changes prior to their acceptance of theﬁ, the contractor
respondents.éopld not agree on the extent to which all
major chénges could be pre-priced, although 38% felt it
would be 1mp0551b1e to pre=price all of them. They did
agree that a requlrement for pre-pricing magor changes
céuld 1ead to cost growth and delivery delay. lost of
the contractor respondents agreed that use of ceiling/not
to exceed pricing for major changes was altogether feasible.

The contractor respondents reported their efforts
within the last three years to control the occurrence of
major change and also made note o service efforts in
change control.

Finally, the contractor respondents provided their
own ideas of possible ways to reduce or resolve the
occurrence of major change in production contracts. While

some of their ideas were routine, they were very worthwhile.

153



Their new and original ideas were enumerated and they will

be discussed in the concluding chapter.
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CHAPTER VIIT
APPRAISAL OF DOD PROCURING AND
ADMINISTRATIVE CONTRACTING OFFICERS

The opinions of defense procuring and administrative
contracting officers relative to the occurrence of major
changes in weapon system contracts will be presented in
this chapter. Questionaires were sent to eighteen
procuring contracting officers and twenty- one administrative
contracting officers for large weapon systems in the pro-
duction stage. Personal interviews were conducted with
three procurihg contracting officers and two administrative
contracting officers. Questionaire/interview responses
were received from fifteen procuring contracting officers
and seventeen administrative contracting officers, providing
a T74% coverage of the systems selected.

Because the two types of contracting officers perform
different functions and view the weapon sysﬁem acquisition
process from different positions, an effort will be made
to present both their composite opinion and their individual
views, especially where these views are substantially
different.

This chapter will first present the contracting
officer respondents' composite definition of major change

and their categorization of major change relative to the
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performance of their contracting officer functions. WNext,
the contracting officers' opinions as to the causes of
major change will be reviewed, along with any differences
in causes between the reports of the procuring and adminis-
trative contracting officer respondents. The effects of
constructive changes will be considered, with a special
look at possible results from the use of new anti-claims
clauses in production contracts. The relationship of
configuration management to major change will be considered,
including deficiencies in the program found by administrative
contracting officer respondents and their recommendations
for improvement. The feasibility of manaatory pre-pricing
of major changes will be considered, along with a secondary
consideration of "not-to-exceed pricing" for major changes.
Next, efforts made by contractors and the services to control
occurrence of major change will be examined. Finally, the
ideas of the procuring and administrative contracting
officer respondents for resolving or reducing the occurrence
of major changes will be enumerated.

Regarding the definition of major change, the
contracting officer respondents were in agreement that
major change is a change involving a substantial increase
or decrease in weapon system capability, a change in means-
or method by which the weapon system will perform its mission,
and/or six months or more slippage/stretchout in delivery
date. Of the choices suggested, twenty-seven of the
contracting officer respondents (about 84%) chose "a

substantial increase or decrease in weapon system capability",
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twenty-five (about 80%) chose "change in means or method
by which system will perform its mission", and twenty-two
(about 70%) chose "six months or more slippage/stretchout".
The procuring and administrative contracting officer
respondents did have differing opinions on the degree of
deliveéry delay, with a majority of procuring contracting
officer respondents selecting twelve months delay, whilé a
majority of administrative contracting officer respondents
chose six months delay.
Other definitions offered by the contracting officer
respondents were: (1) changes involving 1% or more of non-
~ recurring costs, (2) significant change‘in support philosophy,
such as contractor to government or depot to field, (3)
program changes as difected by Congress through Authorization
and Appropriation Bills, (4) any change stopping the pro-
duction line, (5) substantial change in gquantity reguirements,
~(6) substantial change in configuration not related to
capability, (7) change in source of major components, and
(8) change in type of contract.
’ In summary, based on the opinion of a méjority of
defense contracting officer respondents, a major change is
a change involving a substantial increase or decrease in
weapon system capability, a change in means or method by
the weapon system will perform its mission, and/or a
change causing six months or more slippage/stretchout in

delivery date.
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With regards to the categorization of ma jor change,
a majority of defense contracting officer respondents
decided that major change was necessary in a wviable weapon
system production contract.

In a key question, defense contracting officers were
asked to rank suggested causes of major change and/or suggest
other causes (See question #3, Appendices C and D). Of the
twenty-nine contracting officers responding to this question,
twenty-one (72%) chose "change in the weapon system to update
the system to newly achieved state-of-the-art", twenty
(about 70%) chose "incomplete plans and specifications",
nineteen (about 66%) chose "changes in operational require-
ments causing change in weapon system", and fifteen (about
52%) chose "change in program direction/funding (except
quantity)". A complete summary of the contracting officers'’
ranked choices is provided in Table 21.

There were some differences of opinion between
procuring and administrative contracting officer respondents
regarding the causes of major changes. While both groups
agreed on "change to update system" and "incomplete plans
and specifications", a majority of procuring contracting
officer respondents favored the cause '"changes in operational
requirements", while a majority of administrative contracting
officer respondents favored the cause "changes in program
direction/funding" and "R&D performed in production contracts".

Some suggested causes received a majority of low

order/high importance rankings. "Changes in operational
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TABLE 21

SUMMARY OF DEFENSE PROCURING AND ADMINISTRATIVE CONTRACTING
OFFICERS' RANKED RESPONSES TO QUESTION OF CAUSES OF
MAJOR CHANGES IN WEAPON SYSTEM PRODUCTION CONTRACTS

3 Ranking

SUEECELENNLaUSCE 1st 2nd 3rd 4th 5th Total
a, Accumulation of constructive changes 0 i 2 0 4 7
b. Changes in operational requirements causing

change in weapon system 7 4 5 3 0 19
c. Changes in program direction/funding (except qty.) 2 5 0 4 4 15
d. Changes in weapon system to update system to newly

achieved state-of-the-art 4 5 8 2 2 21
e. Inability of the contractor to meet the requirements

of the contract plans and specifications 2 2 0 4 3 11
f. Inability of the government to accurately estimate

actual weapon system cost 0 2 3 1 1 T
g. Incomplete plans and specifications at time of award 7 3 4 4 2 20
h., Inflation 0 0 1 L 2 4
i. Normal engineering and technical changes 2 | 1 2 2 3 10
j. R&D performed in production contracts 4 4 2 2 2 14
k. Unknowns in production contracts 0 2 1 2 1 6
1. Other 1 0 1 0 0] 2



requirement" received eleven first and second choice
rankings, "incomplete plans and specifications" received
ten first and second choice rankings, "change to update
system" received nine first and second choice rankings,
and "R&D performed in production contracts" received eight
first énd second choice rankings.

On the opposite end of the spectrum, "changes in
program direction" had eight fourth and fifth choice
rankings and "inability of the contractor to meet the
requirements of the contracts" had seven fourth and fifth
choice rankings.

In summary, defense contracting officers responding
to study questionaire/interviews were of the majority
opinions that the causes of major changes in weapon system
production contracts were changes to update the system to
newly achieved state-of-the-art, incomplete plans and
specifications at time of award, changes in operational
requirements causing change in the weapon system, and/or
changes in program direction/funding (except quantity).

Regarding constructive changes, seventeen of the
contracting officer respondents (about 57%) felt that the
weapon system production contracts that they had awarded/
administered had not experienced constructive changes. It
is interesting to note that while a majority of procuring
contracting officer respondents did express problems with
constructive changes, a majority of the administrative
contracting officer respondents, located at the plant, did

not note problems with constructive changes.,
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The types of constructive changes that were a problem
to the contracting officer respondents were "specifications
or contract provisions which were unclear in that they were
open to more than one interpretation or application" and
"technical direction by persons other than contracting
officers".

In a separate question, the procuring contracting
officers were asked to consider to what'extent the anti-
claims clauses currently being utilized by the Navy in
weapon system contracts could alleviate the problem of
constructive changes in weapon system production contracts.
Because a majority of the procuring offiéer respondents
were unfamiliar with the Navy anti-claim clauses, a
majority opinion on that question could not be obtained.

The response from Navy procuring contracting officers who
were familiar with the anti-claims clauses was so varied
as to be inconclusive.

The administrative contracting officers were asked
how the DOD Configuration Management Program was functioning
relative to the weapon system production contract which
they were administering. Nine of the sixteen administrative
contracting officer respondents (about 5%%) reported that
the program was functioning satisfactorily, with the balance
split about even between an evaluation of well and marginal.

| In reply to a question of whether or not the government

was meeting the DOD time standards for processing ECP's,
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the seventeen administrative contracting officer respondents
were split about even on whether or not the government was
meeting the time standards.

Next, the administrative contracting officers were
asked to report any deficiencies they found in the present
DOD Configuration Management Program.

Navy administrative contracting officer respondents
reported the following deficiencies: (1) the configuration
management system needs to be more responsive during the
production phase, (2) the government is moving the responsi-
bility for technical publications from contract to in-
house, and this could have an impact on coordination of
configuration‘management, (3) there is no serious attempt
to freeze configuration at any logical point because of
desire to have the latest developments incorporated
immediately, (4) processing time for routine ECP's is
excessive, (5)configuration board functions on the basis
of "nice to have" and fund availability rather than need,
and (6) contractors are forced to tailor their production
system to requirements of configuration management.

Air Force administrative contracting officer
respondents reported only two deficiencies in the present
configuration management program. They were: (1) coordi-
nating cycle for changes is so complex that by the time the
initiator of the change notifies everyone involved, he
has forgotten why he wanted the change, and (2) the Air

Force Plant Representative, in many cases, is not involved
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in the details of performance of the configuration
management program.

Army administrative contrac?ing officer respondents
also had two deficiencies to report. They were: (1) approval
of Class II engineering changes are not always delegated to
the Defense Contract Agministrative Services, resulting
in extraordinary time processing, and (2) there is a
problem of control of interface between government furnished
equipment and contractor hardware.

The administrative contracting officers were next
asked to recommend improvements in the DOD Configuration
Management Program.

Navy administrative contracting officer respondents
offered the following five recommendations: (1) some
authority to approve ECP's must be delegated to the field,
(2) pre-determined "blocks" or "lots" of each weapon system
should be produced with a set configuration and no changes
allowed in that block, (3) ECP's should be processed faster,
(4) chaﬁges to weapon systems should be limited to safety
and mission accomplishment, and (5) the configuration
management program should operate on the basis of milestones
or goals.

Only one recommendation was offered by Air Force
administrative contracting officer respondents. It concerned
the position that notification of change to "other" activities

should be after the fact, on a for-information-only basis.
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Two Army configuration management recommendations
were also received., They concerned giving one contractor
total configuration management responsibility and the
requirement for pricing changes prior to directing
contractors to perform them.

*In a new subject area, the defense contracting
officers were asked to consider the possibility of fully
pricing all major changes prior to-directing the contractor
to perform them. The response to this question was varied.
Twelve of the contracting officer respondents (about 40%)
felt that full pre-pricing of major changes was impossible.
Six respondents felt pre-pricing could be accomplished 25%
of the time, and seven felt it could be done on 75% of all
major changes. There were no marked differences of opinion
between the procuring and administrative contracting
officer respondents on that question.

The defense contracting officer respondents were very
clear in their opinion on whether mandatory pre-pricing of
major changes could cause cost growth and/or delivery delay.
Thirty of the thirty-two contracting officer respondents
(about 94%) felt that mandatory pre-pricing could cause
cost growth and/or delivery delay.

In answer to a related question, a majority of the
contracting officer respondents believed that the establish-
ment of a ceiling/not-to-exceed price on major changes
could be easily accomplished. It is interesting to note

that only the Navy procuring and administrative contracting
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officer respondents did not agree with this majority opinion.
Ag was mentioned earlier in Chapters VI and VII, ceiling
prices for changes are presently an Army and Air Force
requirement.

On the subject of efforts made on the part of
contractors to control the occurrence of major change,
eighteen of the thirty-two contracting officer respondents
(about 53%) reported that they had not observed any
contfactor change control efforts. This response compares
almost exactly with that of the defense project managers,
where 53%% noted no contractor efforts to control the
occurrence of major change.

The observations of those contracting officer
respondents that did note contractor change control efforts
will be presented by service for comparison purposes.

Contractor change control efforts reported by Navy
contracting officer respondents include: (1) contractor
efforts to control change made or suggested by sub-
contractors, (2) company top management commitment to change
control, and (3) contractor policy to discourage changes.

Air Force contracting officer respondents reported
the following contractor change control efforts: (1) better
task definition by contractor, (2) contractor in-depth
periodic progress reviews, (3) company value engineering
program which relates to ECP's, (4) high management
attention placed on control of changes, and (5) practice
of prime contractor placing his own engineers in sub-

contractor's plant to review possible changes.
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Contractor change control efforts reported by Army
contracting officer respondents include: (1) effective change
control menagement job is being done by the contractor, (2)
contractors are accepting ceiling prices on major changes,
(3) contractor has established an ad hoc engineering group
to monitor and control all engineering changes, (4) contractors
have attempted to complete all R&D efforts before production
phase begins, (5) contractor has integrated production
Planning during design phase, and k6) contractor maintains
a close relationship with service project manager to resolve
pending problems.

The contracting officers were next asked to report .
efforts that fhey had observed made by the services during
the last three years that have or could lead to better
control of occurrence of major change. For comparison
purposes, these reports will be presented by type of
contracting officer and by service.

Navy procuring contracting officer respondents
reported the following service efforts to control major
change: (1) fly-before-buy acquisition policy, (2) movement
away from "total package" procurement, (3) new contractual
language which makes changes financially unrewarding for
the contractor, (4) refusal by government engineers and
contracting officers to accept ECP's which do not increase
capability of the system, (5) implementation of DOD
Directive 5000.1 acquisition policies, (6) configuration

control boards and change control procedures implemented
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by Naval Systems Commands, (7) Chief of Naval Material
directives discouraging issuance of major changes without
pre-pricing, (8) budget efforts on the part of ship
acqguisition project managers to control change money, (9)
greater concern by project managers relative to control
of major changes, (10) better contracts for major weapon
system acquisitions, and (11) final pricing of major
changes prior to approval and issuance.

Service change control efforts reported by Air Force
procuring contracting officer respondents include: (1)
service project manager must justify all unilateral changes,
(2) Saturday morning briefings of the Assistant Secretary
of Defense (Installation and Logistics) by service project
managers are held, (3) new contract clauses which assure
less fee and/or ceiling on fixed price incentive contracts
for changes have been developed, which results in the con-
tractor resisting changes, (4) there is a movement away from
concurrent R&D and production, (5) services directed use of
not~to-exceed pricing on major changes, and (6) DOD Directive
5000.1 on acquisition policy was implemented.

Army procuring contracting officer respondents
reported the following three service change control efforts:
(1) change to Armed Service Procurement Regulations which
requires more detailed review of cost estimates prior to
implementing change, (2) monthly face-to-face meetings
between contractor and service project managers, and (3)

ceiling prices utilized on major changes.
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Looking at service change control efforts from a
different vantage point, Navy administrative contracting
officer respondents reported the following service efforts:
(1) use of the fly-before-buy acquisition concept, (2)
strong control on out-of-scope technical direction exerted
by project managers, (3) practice of pre-pricing changes
and utilization of not-to-exceed pricing, and (4) policy
of ECP's being rejected because of ccost aspects.

Air Force administrative contracting officer
respondents noted the following change control efforts:
(1) major changes are now reviewed prior to issuance, {(2)
approval level for change raised by the service, (3)
utilization of design to cost concept in acquisition, (4)
use of prototype concept, (5) termination of heretofore
"essential" parts of a program, (6) program discipline
exercised through change boards, and (7) development of
second sources for major items.

Army administrative contracting officers also
observed some interesting service efforts in change control.
They were: (1) utilization of not-to-exceed pricing for
changes, (2) implementation of DOD system for contractor
systems for cost and schedule control, (3) use of fly-
before-buy concept in acquisition, (4) implementation of
DOD Directive 5000.1 Packard acquisition policy, (5)
elimination of total package procurement, (6) utilization
of frequent meetings between the Defense Contract‘Adminis-

tration Service and procuring engineers to evaluate ECP's,
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and (7) use of on-site technical representatives to
expedite ECP's.

Finally, the contracting officers were asked to
suggest new ideas or concepts which could help reduce/
resolve the occurrence of major change in weapon system
production contracts. As was the case with service and
contractor project managers,some of the suggestions or
ideas were not altogether new, but were Qery worthwhile.
Because of the number of suggestions/ideas submitted,
this portion of the chapter will only present altogether
new ideas. A complete listing of all suggestions/ideas
from defense contracting officer respondents is provided
in Appendix N,

The following new/original ideas were submitted by
the contracting officers: (1) consider only flight safety
changes in aircraft; all other changes would be made in the
next year buy, (2) do away with the present Armed Services
Procurement'Regulations change clause, (3) consider front-
end costing of lead ships on a cost-plus-fixed-fee or cost-
plus-incentive-fee basis, (4) utilize DOD Directive 7000.2
and budget changes based on work packages, (5) develop a
system to control change money, (6) change disbursement
arrangements for contracts to "pay as you go" which will
Vencourage contractors to price changes faster, (7) reward
defense project managers for their ability %o control
changes as well as the technical and operational capabilities

of the weapon syétem, (8) try to stabilize redirection of
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programs due to money problems, (9) allow time in the
production schedules for change impacts, (10) require user/
customers to fund changes they request, (11) provide for
an assistant project manager for bﬁsiness management who
would have equal voice with technical types in the evaluation
of proposed changes, (12) learn to live with major changes;
the cheapest and least disruptive change is one that is
resolved prior to the start of changed work, (13) develop
a "will cost" approach to major changes, (14) consider a
change in contract type for major weapon system production
contracts, such as cost-plus-award fee in lieu of fixed-
price-incentive, (15) utilize "Truth in Negotiations"
Public Law 87-653 for major changes and require that the
contractor provide factual data on changes, (16) develop
ways to reward contractors for more worthwhile ECP's,
(17) increase use of pre-production and prototyping for
proven and low-risk concepts, (18) have service project
managers approve every change personally, (19) delete the
Armed Services Procurement Regulations change clause and
require a new contract for each out-of-scope new require-
ment, and (20) consider model contract experimentation
for major weapon system acquisition.

These recommendations and ideas will be discussed
fully in the concluding chapter of this report.

In summary, this chapter has presented the opinions
of defense contracting officers regarding the occurrence

of major changes in weapon system production contracts.
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It was initially concluded that the contracting
officer respondents defined major change as a change
involving a substantial increase or decrease in wezpon
system capability, a change in meaﬁs or method by which
the weapon system will perform its mission, and/or a change
causing six months or more slippage/stretchout in delivery
date. A majority of responding contracting officers felt
that major changes could be categorized as necessary in
viable weapon system production contracts.

In response to an important question regarding the
causes of major changes, a majority of contracting officer
respondents chose the following causes: (1) change in the
weapon system to update the system, (2) incomplete plans
and specifications, (3) changes in operational requirements
causing change in the weapon system, and/or (4) changes in
program direction/funding (except quantity).

A majority of the contracting officer respondents
reported that their weapon system production contracts had
not experienced constructive changes. For those contracting
officer respondents that had problems with constructive
changes, the types experienced most were specifications
or contract provisions which were unclear in that they
were open to more than one interpretation or application
and the problem of technical direction by persons other
than the contracting officer,

Regarding the operation of the DOD Configuration

Management Program, a majority of administrative contracting
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officer respondents reported that the program was functioning
satisfactorily for the production contracts that they were
administering. They were split about even regarding a
question concerning whether the government was meeting the
DOD processing time standards for ECP's. The administrative
contracting officer respondents reported a few deficiencies
in the configuration management program and furnished some
worthwhile recommendations for the program's improvement.

Concerning the question of pre-pricing all major
changes prior to directing the contractor to perform them,
the opinions of the contracting officer respondents were
not conclusive. About 40% of the responéents felt that
mandatory pre-pricing was impossible and the balance were
split between "easily done" and "possible on 25% of changes".
An overwhelming majority of the contracting officer respon-
dents did feel that mandatory pre-pricing of major changes
could lead to cost growth and/or delivery delay. They were
also in agreement that not-to-exceed/ceiling pricing on
major changes could be easily accomplisghed.

The contracting officer respondents noteﬁ contractor
efforts that could lead to control of occurrence of major
change and also reported like government efforts.

Finally, the contracting officer respondents provided
their own ideas of possible ways to reduce or resolve the
occurrence of major change in weapon system production
contracts. New and original ideas were enumerated and

will be discussed in the concluding chapter.
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CHAPTER IX
SUMMARY, CONCLUSIONS AND SUGGESTIONS

‘This chapter will present a summary of the report,
gtate answers to the research questions, develop conclusions,
set forth suggestions for consideration by the government
and the defense industry and, finally, suggest additional
research.

Chapter I introduced the report. 'Control of major
changes to weapon system acquisition contracts was presented
as the subject of the study. The purpose of the research
was set forth as: (1) acquisition of primary data concerning
the causes of major changes to weapon system production
contracts, (2) investigation of action taken by the govern-
ment and contractors to control the occurrence of major
changes, and (3) discovery of new and original ideas or
approaches for better controlling major charge. The
significance of the research noted was that primary data
concerning the root causes of major changes had never been
documented. Different points of view concerning major
‘change and resultant cost growth were presented. It was
reported that, to Congress, cost growth represents exvendi-
tures of funds which were neither authorized nor appropriated.
For the Department of Defense, major changes and cost growth

were seen as possibly leading to cancellation of programs
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important to the defense of the country. TFor the defense
industry, major changes and resultant cost growth were
seen as jeopardizing major productive efforts =znd possibly
shaking the financial structure of'companies. For taxpavers,
cost growth was seen as a cause for increased taxes, in-
creased national debt or transfer of funds from socially-
oriented programs to defense-oriented programe. The four
objectives of the research reported in Chapter I were:
(1) acquisition of data on the causes of ma jor changes,
(2) acquisition of new and original ideas for resolving or
reducing the occurrence of ma jor changes, (3) comparison of
the ovinions of the principals involved in major change,
and (4) rexindling the interest of the Department of
Defense in the problems of major changes. The research
and subsidiary questions were presented and the limitations
of the research were set forth. The basic limitations were:
(1) only systems in a pProduction phase with a program value
of over $300 million were studied, (2) only the opinions
of the four change principals were obtained, (3) the interview
and questionzire processes were conducted under conditions
of anonymity, and (4) only unclassified data was utilized.
Certain special terms were defined and Chapter I closed with
a presentation of the organization of the report.

Background on the problem of control of major changes
to weapon system acquisition contracts was presented in
Chapter II. PFirst, a review of the literature was conducted,

which included important academic and governmental research



on the subject of changes and cost growth., Moust noteworthy
were the dissertations of Richard Lorette and James Reece.
These reports presented empirical data obtained from research
into the relationship of changes to the operation of program
management offices and the relationship of the number and
dollar value of changes to the contractor's loss of program
cost control. The scope of the problem was analyzed. A
report from the General Accounting Office was presented
which showed that at the end of fiscal year 1971, forty-six
weapon systems had experienced $18.7 billion in changes
other than gquantity., It was shown from a 1972 Department
of Defense report that 771 change orders, or 10.4% of all
change Orders'issued in fiscal year 1972, represented $1.2
billion or 82.9% of total change order dollar expenditures.
It was also shown that 713 additional work modifications,
or 5% of the additional work modifications issued in fiscal
year 1972, represented $5.2 billion or 80.6% of the total
additional work dollar expenditures. Finally, prior efforts
to control contract changes were reviewed. Most noteworthy
were those of the Office of the Secretary of Defense on
prototyping, the Navy's constructive change and unpriced
change order control efforts, the Air Force's improved
contractual features and the Army's PROMAP-70 program.
Research methodology was presented in Chapter III.
The research approach described was the development of
empirical data by querying the principals involved in

approving, directing, accepting and performing major changes.
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The principals identified were the government's project
manager, the contractor's project manager, and the
government's procuring and administrative contracting
officers. The formulation of interview gquestions and
development of the questionaire were described and the
sample’ degign was explained. Questionaires were sent to
the change principals of twenty-two large weapon systems
that were in a production phase, and interviews were
conducted with the change principals involved in one
ﬁroducing system from each service. The advantages noted
for using this sample were: (1) all services represented,
(2) all types of weapon systems represenfed, (3) all types
of defense industries represented, and (4) the twenty-five
systems were produced in scattered areas of the country.
It was noted that letters of introduction from Deputy
Assistant Secretary of Defense (Procurement) J.M. Malloy
were provided to all interviewees and to those receiving
a questionaire. The analysis of the data was explained
and the limitations of the research methodology were set
forth,

Chapter IV focused on the relationship of
configuration management to the overall problem of major
changes in weapon system production contracts. The
Department of Defense Configuration Management Program
was described, It was shown that the four essential
functions of configuration management are: (1) identification

and documentation, (2) audit, (3) status accounting, and
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(4) change control, It was shown that the engineering
change proposal was the tool through which the change control
program operates. The types of engineering change proposals
(ECP's) delineated were: (1) correction of deficiency,

(2) improvement change, (3) state-of-the-art advance, (4)
value engineering change, (5) optional accessory change,

and (6) "gold-plating" changes. The classes and priorities
of engineering change proposals were described. It was
noted that a decigion on emergency ECP's must be made

within 24 hours of receipt, within fifteen days of receipt
on urgent ECP's, and within forty-five days for routine
ECP's. The operation of configuration management within

the services was described, including flow charts showing
organization relationships. It was noted that the Navy's
procedure for processing engineering change proposals was
guite cumbersome. Configuration management problems being
experienced by the services were reviewed, including the
Navy's problems with processing times and anti-claims
clauses, the Army's problems with implementing the prototype
concept which delays start of formal configuration management,
and the Air Force's problems with intercommand responsidbi-
lities for configuration management. It was concluded

_that the Department of Defense Configuration Management
Program forces the services to provide intelligent and
efficient evaluation of engineering changes proposed

either by the contractor or by the services themselves.



Chapter V focused on the special role of constructive
changes to weapon system production contracts. A con-
structive change was defined as any conduct by a government
representative which is not supported by a formal change
order, but which has the effect of requiring the contractor
to perform work different from that prescribed by the
original terms and conditions of the contract. The types
of constructive changes described were: (1) specifications
and contract provisions impossible to perform because they
require work beyond the state-of-the-art, (2) specifications
or contract provisions which were impossible t§ perform or
defective because of conflicting or erroneous requirements,
(3) specifications or contract provisions which are unclear
or open to more than one interpretation, (4) drawings defec-
tive in that they contained errors, (5) government provided
information or documentation that was late or defective,

(6) work accelerated, (7) improper rejection of work, and
(8) technical direction by personnel other than contracting
officers., It was shown that at the end of December, 1972,
the Navy had an inventory of over 81 billion in claims for
alleged constructive changes. Navy efforts to resolve the
congtructive change problem were reviewed. They included:
(1) training in constructive change recognition, (2)
improving preparation of specifications, (3) in process
verification and review of technical data, and (4) claims
identification clauses developed and utilized in large

weapon system development and production contracts. Finally,
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it was shown that as a result of these efforts no claims
for alleged constructive changes were received by the Navy
during the first three months of 1973,

The opinion of government project managers relative
to the occurrenee of major changes in weapon system pro-
duction contracts was presented in Chapter VI. The project
manager respondents defined major change as one in which
there was a substantial increase or decrease in weapon
system capability and/or a change which causes six months
or more slippsge/stretchout in delivery date. A majority
of the project manager respondents felt that major change
should be categorized ag necessary in viable weapon system
acquigition péograms. Next, in response to a key guestion,
the project manager respondents reported that the cause of
ma jor changes were: (1) changes in operational requirements
causing change in the weapon system, (2) change in program
direction/funding (except quantity), and/or (3) incomplete
plans and specifications at time of contract award. The
project manager respondents noted that constructive changes
were not a problem in the operation of most of their projects
and they strongly agreed that a mandatory pre-pricing
requirement for major changes could cause cast growth and/or
system delivery delay. The project manager respondents noted
deficiencies in the Department of Defense Configuration
Management Program and offered suggestions for improvements
to the program. They reported efforts made by the services

and contractors to control the occurrence of major changes
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and offered new ideas for reducing or resolving the probdlem.
Some of their more original ideas were: (1) devise a new
method for selling and starting an actual weapon system
program without having to "oversell" the program and promise
a performance/cost/schedule package that will not likely
happen; (2) establish & system for better control of change
mohey within thé applicable services, (3) move towards a
policy of design-to-cost for all major weapon systems, and
(4) develop a willingness by the services to accept less
than the Btate-of-the-art product at delivery and accept
some obsolesence in new weapon systems.

Chapter VII presented the opinions of defense
contractors relative to the occurrente of major changes in
weapon system production contracts. The contractor respon-
dents defined major change as a change involving a substantial
increase or decrease in weapon system capability, a change
in means or method by which the weapon system will perform
its mission and/or a change causing twelve months or more
slippage/stretchout in delivery date. Like govgrnment
Project manager respondents, the contractor respondents
felt that major change was necessary in a viable weapon
system acquisition., A majority of contractor respondents
felt that the causes of major changes were: (1) changes in
program direction/funding (except quantity), (2) changes
in the weapon system to update the system to a newly
achieved state-of-the-art, (3) changes in operational

requirements causing change in the weapon system, and
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(4) research and development performed in production
contracts. A majority of contractor respondents felt that
their contracts had experienced constructive changes and
reported that configuration management was functioning
well in their programs. They noted deficiencies in the
present configuration management program and offered
suggestions for improvement. The contractor respondents
were also of the opinion that mandatory pre-pricing of
major changes could lead to cost growth and/or system
delivery delay. ZEfforts they had made to control changes
were pointed out and government change control efforts they
had observed were presented. Finally, some of the new ideas
offered by the contractor respondents for controlling major
changes were presented: (1) efforts must be made to control
the engineers involved in weapon system acquisition since
their training stressed the importance of change for
improvement, (2) closer liaison between the weapon system
user and the technical community could result in the
inclusion of many mandatory requirements in the original
specifications, (3) when change money is availaﬁle it is
utilized; therefore some effarts must be made to hide
change money until it is really needed, and (4) develop
a new type of weapon system production contract that
recognizes the occurrence of major changes, and accomodates
these type changes more easily and effectively.

Chapter VIII presented the opinions of defense

procuring and administrative contracting officers relative
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to the occurrence of major changes in weapon system
production contracts. Regarding the definition of major
change, the contracting officer respondents were in agree-
ment that major change is a change involving a substantial
increase or decrease in weapon system capability, a change
in means or method by which the weapon system will perform
its mission, and/or six months or more slippage/stretchout
in system delivery date. A majority of the contracting
officer respondents felt that major change should be
categorized as necessary in a viable weapon system
acquisition. The causes of major change in weapon system
production contracts as reported by a majority of the
defense contracting officer respondents were: (1) changes
to update the system to a newly achieved state-of~the-art,
(2) incomplete plans and specifications at time of award,
(3) changes in operational requirements causing changes in
the weapon system, and (4) changee in program direction/
funding (except quantity)., A majofity of the contracting
officer respondents felt that the contracts they had
awarded/administered had not experienced constructive
changes. Also, a majority of defense contracting officer
respondents reported that the Department of Defense
Configuration Management Program was functioning satis~-
factorily. They reported deficiencies in the configuration
management program and offered suggestions for its
improvement. The defense contracting officer respondents

felt strongly that a mandatory requirement for pre-pricing



major changes could lead to cost growth and/or system
delivery delay. They noted efforts made on the part of
the government to control changes, but reported few
contractor change control efforts.. The defense contracting
officer respondents offered the following new or original
ideas for resolving or reducing the occurrence of major
changes: (1) consider only flight safety changes in aircraft,
with all other changes in the next year buy, (2) develop a
system te control change money, (3) allow time in production
schedules for change impacts, (4) learn to live with mae jor
changes, considering that the cheapest and least disruptive
change is one that is resolved prior to the start of changed
work, and (5) consider model contract experimentation for
weapon system acquisition,

With the summary completed, answers to the research
and subsidiary questions will now be presented, with the

subsidiary questions answered first.,

1. What constitutes a "major" change to weapon
system production contracts?

A major change to a weapon systems acquisition
contract is one in which there is a substantial
increase or decrease in weapon system capability,
a change in means or method by which the weapon
system will perform its mission, and/or a six
month or more elippage/stretchout in the delivery
date for the system,

2. What are the objectives of the Department of
Defense Configuration Management Program,
especially as the program relates to change
control?

The objectives of the Department of Defense
Configuration Management Program are; (1) to
agsist management in achieving, at the lowest



sound cost, the required performance, operational
efficiency, logistic support and readiness of
configuration items, (2) to allow the maximum
degree of design and development latitude, yet
introdueing at the appropriate time and degree,
the depth of configuration control necessary for
production and logisties support, (3) to attain
maximum efficienecy in the management of configuration
changes with respect to their necessity, cost, timing
. and implementation, and (4) to obtain the optimum
degree of uniformity in econfiguration management
policy, procedures, data, forms and reports at all
interfaces within the iervices and between the
services and industry,.

3, What efforts have been made by the Department of
Defense within the last three years to control
changes to weapon system acquisition contracts?

Efforts made by the Department of Defense within the
last three years to control the occurrence of changes
in weapon system acquisition contracts inclugde:

(1) acquisition policy of design-to-cost, (2)
adéquisition pboliecy of prototyping in advanced
development, (3) policy requiring ceiling prices on
all change orders to weapon system contracts, (4)
requirement that changes with a produection cest of
over $100 million be approved by the Office of the
Secretary of Defense, (5) use of new anti-claims
clauses in weapon system contracts, (6) use of
clauses in weapon system contracts which preclude
pricing changes that are beneath a certain dollar
ceiling, (7) use of Cost-Plus~Fixed~Fee contracts
for development efforts, which reduces the
contractor's need to "get-well"” on production
contracts, (8) exercise of better risk analysis

by the Defense System Acgquisition Review Council
(DSARC) prior to making production phase decisions,
(9) formal screening of all propesed changes through
project Configuration Change Boards, and (10)
widening the implementation of the Department of
Defense Configuration Management Program to the
shipbuilding industry.

4, What efforts have been made by the defense
industry within the last three years to cohtrol
changes in weapon system acquisition contracts?

1Department of Defense. Configuration Management,
Department of Defense Directive 5010.19., (Washington, D.C.:
Government Printing Office, July 17, 1968), pp. 2-3.
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While a majority of government respondents noted
little contractor efforts to control changes, the
following efforts were reported by contractor
respondents: (1) company policy developed that
required that proposed changes over $25,000 must be
approved by the company's project manager and
proposed changes over $50,000 must be approved by
an applicable division director, (2) company
resistance to major changes through defense

project manager and contractual channels, (3)

" available alternatives to major change recommended
to the government, (4) company policy to strengthen
design review and drawing check operations, and
(5) company implemented management system improve-
ments in such areas as change processing, status
reporting and configuration identification.

5. In major changes to weapon system contracts, what
is the relationship of constructive to formel changes?

A review of constructive change claims settled by
the Navy and the Armed Services Board of Contract
Appeals between 1964 and 1969 showed that about

42% of the initial claim amounts were paid, Using
this 42% ratio to the $1,008 million in outstanding
construetive change claims in the Navy in December,
1972, as much as $423 million could be paid to
contractors for constructive changes. This figure
of $42% million in possible constructive changes

is 5.3% of the $7,907 million of contract modifica~
tions issued by the Department of Defense in fiscal
year 1972 covering change orders and additional
work. Therefore, it is roughly concluded that
congtructive changes represent about 5% of formal
changes.?

6. In the view of defense contractors, what
recognizable variables induce major changes to
weapon system contracts?

Defense contractor respondents were of the majority
opinion that the following variables were the cause
of major changes to weapon system production contracts:
(1) incomplete plans and specifications at time of
award, (2% changes in program direction/funding
(except quantity), and (3% changes in operational
requirements causing change in the weapon system,
and (4) research and development perfarmed in
produetion contracts.

aay -

2pepartment of Defense. Office of the General Counsel
of the Navy. Memorandum dated August 6, 1969, TAB A,
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T In ?he view of defense project managers, what
recognizable variables induce major changes to
weapon system contracts?

Defense contractor respondents were of the majority
opinion that the following variables were the cause
of major changes to weapon system contracts: (1)
incomplete plans and specifications at time of
award, (2) changes in program direction/funding
(except quantity), and (3% changes in operational
requirements causing change in the weapon system.

8. In the view of government procuring and adminis-
trative contracting officers, what recognizable
variables induce major changes to weapon system
contracts?

Defense contracting officer respondents were of the
majority opinion that the following variables were
the cause of major changes in weapon system contracts:
(1) change in the weapon system to update the system
to newly achieved state-of-the-art, (2) incomplete
Plans and specifications at time of award, (%) change
in operational requirements causing change in the
weapon system, and (4) changes in program direction/
funding (except quantity).

9. What new and unusual efforts might be attempted
by the defense industry and the government to
control major changes to weapon system contracts?

Some of the more original ideas offered by the ,
change principal respondents for controlling the
occurrence of major changes in weapon system
production contracts were: (1) devise a new method
for selling and starting an actual weapon system
program without having to oversell the program and
promise a performance/cost/schedule package that
will not likely happen, (2) establish a system for
better control of change money within the applicable
services, (3) develop a willingness by the services
to accept less than the state-of-the-art preduct at
delivery and accept some obsclescence in new weapon
systems, (4) control engineers involved in weapon system
acquisition, since their training stressed the
importance of change for improvement, (5) develop
closer liaison between the weapon system user and
the technical community in order that more mandatory
requirements can be included in the original
specification, (6) develop a new type of weapon
system production contract that would recognize the
occurrence of major changes and accomodate those
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types of changes more easily and effectively, (7)
consider only flight safety changes in aircraft,
with all other changes in the next year buy,

(8) allow time in the production schedule for
change impacts, and (9) learn to live with major
change, considering that the cheapest and least
disruptive change is one that is resolved prior
to the start of work.

RESEARCH QUESTION - What recognizable variables
induce major changes to weapon system contracts,
and how can these variables and the resultant cost
growth be more effectively controlled?

As reported by the change principal respondents, the
primary recognizable variables that induce major
changes to weapon system acquisition contracts are:
(1) changes in operational requirements causing
changes in the weapon system, (2) incomplete plans
and specifications at time of award, (3§ changes in
program direction/funding (except quantity), and

(4) changes in the weapon system to update the system
to newly achieved state-of-the-art. Secondary or
less influenced variables include: (1) research and
development performed in production contracts,

(2) inability of the contractor to meet the require-
ments of the contract plans and specifications, and
(3) normal engineering and technical changes.

These variables and the resultant cost growth can be
more effectively controlled through continued
government and contractor efforts of the type shown
in the answers to subsidiary guestions 3 and 4 above,
and through the use of some of the new ideas and
concepts suggested by the change principal respondents

and listed as the answer to subsidiary question 9

above,

The report has now reached a point where conclusions
can be presented,

The first conclusion deals with the causes of major
changes in weapon system production contracts. Based on the
majority opinion coffchange principal respondents, the causes
of major changes, in order of importance, are: (1) changes
in operational requirements causing change in the weapon

system, (2) incomplete plans and specifications at time of
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contract award, (3) changes in program direction/funding
(except quantity), and (4) changes in the weapon system to
update the system to a newly achieved state-of-the-art. A
complete summary of the change principals' ranked responses
to the question of causes of major changes is provided in
Table 22,

The second conclusion concerns the categorization of
major change in weapon system acquisition. Fifty-seven
percent of the change principal respondents categorized
major change ag necessary in a viable weapon system
acqguisition., Based on the opinion of the experts, this
report also concludes that major change is necessary in
viable weapon system acquisition, and further concludes
that major change should be recognized by Congress, the
Genersal Accounting Office and the public as a necessary
aspe¢t of weapon system acquisition.

The third conclusion deals with constructive changes.
Based on the fact that fifty-six percent of the change
principal respondents reported that they had not experienced
constructive changes in their programs, and because Table 22
shows that the suggested cause “"constructive changes' was
net chosen by change principal respondents as a cause of
major changes, it is concluded that constructive changes
are not a primary contributor to the occurrence of major
change in weapon system production tontracts.

The fourth conclusion has reference to the Department

of Defense Configuration Management Programs. Since forty-two
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TABLE 22

SUMMARY OF CHANGE PRINCIPALS'
QUESTION OF CAUSES OF MAJOR CHANGES IN
WEAPON SYSTEM PRODUCTION CONTRACTS

RANKED RESPONSES TO

' RANKINGS Total Times
Suggested Causes 1st 2nd 3rd 4th 5th Selected

a, Accumulation of constructive changes 0 2 3 2 4 11
b. Changes in operational requirements 16 9 6 6 6 43

causing change in weapon system
¢. Changes in programs direction/funding

(except guantity) 8 9 8 5 8 38
d. Changes in weapon system to update system

to newly achieved state~of-the-art 7 7 13 4 6 it
e. Inability of the contractor to meet the

requirements of the contract plans and

specifications 2 4 3 9 3 21
f. Inability of the government to accurately

estimate actual weapon system cost 0 4 5 3 2 14
g. Incomplete plans and specifications at ,

time of award 145 10 5 5 5 38
h. Inflation 1 1 3 2 2 9
i. Normal engineering and technical changes 2 7 3 4 5 21
j. R&D performed in production contracts 5 4 6 5 5 25
k. Unknowns in production contracts il 3 3 6 2 15
1. Other 6 1 1 0 0 8



percent of the change prinecipal respondents reported that
the configuration management Program was performing satis-
factorily and thirty-five percent of the respondents
reported that it was performing well, and because a majority
of respondents noted that ECP process time standards are
being met, it is concluded that the Department of Defense
Configuration Management Program is achieving its objectives
in a satisfactory or better manner.

The fifth conclusion deals with the feasibility ef
pre-pricing major changes before directing the c¢ontractor
to perform them. Because thirty-two percent of the change
Principal respondents felt that it would be impossible to
pre-price major changes, and twenty-three percent of the
respondents felt that pre-pricing of major changes could be
accomplished only 25% of the time, it is concluded that
i1t is not feasible to pre-price all major changes prior to
directing the contractor to perform them.

The sixth econclusion alsoc deals with pre~pricing of
major changes. Based on the opinion of ninety-four percent
of the change principal respondents, it is conecluded that
reguirements for mandatory pre-pricing of major changes
could lead to cost growth and/or system delivery delay.

The seventh cenclusion deals with contractor change
control efforts. Because fifty-five percent of the government
change principal respondents reported that they observed ho
contractor change control efforts, it is concluded that

many defense contractors are either not interested
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in the control of major changes, or that their interest in
change control has not been demonstrated to government
Project managers and contracting officers.

The eighth conclusion concerns the Navy's efforts %o
control the occurrence of constructive changes. Based on
the fact that no claims for alleged constructive changes
were received during the first three months of 1973, it is
concluded that the Navy's efforts in controlling constructive
changes have been effective.

The report will not present suggestions for the
government and for the defense industry.

The following suggestions are offered to the government
with the beliéf that they represent possible ways to better
control the occurrence of major change in weapon system
production contracts: (1) It is suggested that the Office of
the Secretary of Defense continue to encourage the use of
design-to-cost and prototyping concepts in weapon system
acquisition. The change principals have clearly noted that
these two concepts help control the occurrence of major
changes. It is, however, recognized that these concepts may
well have other effects still to be determined. (2) It is
suggested that the services develop a specific countervailing
force, both in project management offices and within the
weapon using commands, to consider the adverse effects of
proposed changes. (3) It is suggested that the Office of the
Secretary of Defense require that defense contractors
develop change-by-change cost controls for those major

changes valued at a million dollars or more. It was noted
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earlier in this report that a few million dollar plus
changes represent most of the change dollar expenditures.
(4) It is suggested that the services consider a mandatory
change freeze at certain points in the production of weapon
systems. As an example, changes could be frozen when a
ship is 75% constructed. (5) It is suggested that the
services develop a system that would avoid revealing the
availability of project/program change money. This system
would place the government in a better position to negotiate
major contract changes. (6) It is suggested that the services,
in conjunction with the Armed Services Procurement Regulations
Committee, develop a new "changes clauseJ that would be respon-
sive to the needs of major changes in weapon system production
contracts. (7) It is suggested that the Navy follow the lead
of the Air Force and Army and require "ceiling" or "not-to-
exceed" pricing of changes to weapon system contracts, rather
than require mandatory pre-pricing of these changes.

The following suggestions are offered to the defense
industry with the belief that the suggestions represent
means to better control major changes, to better achieve
successful completion of weapon system contracts and to
improve customer relations with the government: (1) It is
suggested that proposed changes be approved at different
ievels in the company, based on their dollar value. For
example, at Crysler Corporation, proposed changes over
$25,000 must be approved by the company program manager and

proposed changes over $50,000 must be approved by a division
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manager. (2) It is suggested that contractors develop a
system for maintaining change-by-change cost control on
changes valued at a million dollars or over. (3) It is
suggested that contractors develop a corporate policy to
discourage or resist changes requested in the middle of a
produc%ion run. Note that the changes clause does not
direct when nor where a change must be made. (4) It is
suggested that all proposed changes pass into and out of
the company through the office of the applicable company
project manager. (5) It is suggested that the shipbuilding
industry quicken their acceptance and implementation of the
Department of Defense Configuration Management Program.
The program may be difficult to edminister, but it is wvery
worthwhile and sorely needed. (6) It is suggested that
defense contractors develop internal procedures for
reporting suspected constructive changes promptly to the
applicable administrative contracting officer. The
disingenuous practice of developing large constructive
change claims is very harmful to the weapon system
acquisition process and to a company's relations with its
government customers.

No research report would be complete without noting
that as many questions are raised by the research as are
answered. This research effort is no exception. The
following topics in the area of major changes are considered
to be worthy of additional research. They are: (1) A research

effort to locate and determine the cause of delays in



processing engineering change proposals, (2) A research
e¢ffort to determine if it is cheaper te make changes during
the production phase or as a retro-fit effort. (%) Researeh
to develop a model contract for masor weapon system
acquisition. Such a tentract could have standard parts

and variable parts depending on the Weapon system being
procured. Research of this type could include new contracted
features that respond to major changes, such as the Carin
Convertible Contract Clauses found as Appendix O to this
report. (4) A researeh effort to determine why some

weapon system acquisitions have fewer changes than others.
Lessons could be learned from the comparison of a change=
prone system with a like change~free system. (5) Further
research into the development of regression eguations that
can be used to predict the rate of cost growth for

different types of weapon systems.

It is earnestly believed that the research effort
presented by this report represents a major effort at
determining the causes of major changes in weapon system
production contracts and at developing new ideas for
resolving or reducing the occurrence of major changes.

It is hoped that the government and industry will look
kindly and with interest on the conclusions and suggestigns

presented.
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APPENDIX & |
Questionaire for DOD Project/Program llanagers

on the subject of
Causes of Major Changes in Weapon Systenm Acguisitions

¥

In your opinion, which of the following constitutes a major chansge
in weapon system production contracts? (Please check one or more.)
a, Change in means or method by which weapon system will

perform its mission i
b. Cost of change over $500,000 G
¢. Cost of change over $1,000,000 7
d, Substantial increase or decrease in weapon system ~“;

capability - S
e. Substantial change in testing requirements . [
f. Substantial change from GFM/GFE to CFM/CFE or visa versa E:E
g. Six months or more slippage/stretchout in delivery date il
h., Twelve months or more slippage/stretchout in delivery date {:l
i, Other (please specify) [:}
(Comments, if desired)
fgow would you categorize the occurrence of major changes in

weapon system production contracts? (Please check one.)

Comments, 1f desired)
bl

Major challenge
Management challenge
Normal protlem

liecessary in a viable weapon
system acguisition

U O

1
1
H
i
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Appendix A, continued
3. What do you consider to be the causes of major changes in weapon

system production contracts? (Kindly indicate your choice in
order of importance by marking them 1 thru 5.)

Rank
'//a.’Accumulaﬁion of constructive (informal) changes

b. Changes in operational requirements causing change in
weapon system

c. Changes in program direction/funding (except quantity)

d. Change in weapon system to update system to newly
achieved state-of-the-art g

e. Inability of the contractor to meet the requirements
of the contract plans and specifications

f. Inability of the government to accurately estimate
actual weapon system cost

g. Incomplete plans and specifications at time of award
h., Inflation

i. Normal engineering and technical changes

j. R&D performed in production contracts

k. Unknowns in production contracts

1. Other (please specify)

(Comments, if desired)
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Appendix A, continued

Has your Project/Program experienced constructive’ (informal)
contract changes? Yes No

If

yes, which of the following types of constructive changes

have you experienced? (Please check one or more.)

a.

b.

(Comments, if desired)

Acceleration of work directed by persons other than
the contracting officers

Drawings were defective in that they contained errors,
omissions, inaccuracies or inconsistencies

Government-provided information, documentc“ion or approvals
were late, defective or subsequently revissd

Improper inspection, quality assurance and/or rejection’
of work

Specifications or contract provisions were "impossible to
perform" because they require work beyond ithe state-of-the-
art or R&D effort

Specifications or contract provisions were "impessible to
perferm” because of conflicting or erronecus recuirements

Specifications or contract provisions were unclear in that
they were open to more than one interpretation or application

Technical direction by persons other than contracting officers

Other (please specify)

j

1 [

L]
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Appendix A, continued

if you nave experienced constructive changes, what practices
have you found effective in your Project/Program in controlling
these type changes? (Your comments please. Use back of page if
additional space is required.)’

How is the DOD Configuration Management Program (DOD Directives
5010.19 and 5010.21, MIL-STD 480, AFSC Manual 3%71-1, etc,)
functioning in your Project/Program? (Please check one.)

a. Well ]

b. Satisfactorily ]
¢c. Marginally ~[:]
d. Unsatisfactorily [:]

The DOD time standards for processing Engineering Change Proposals
(ECP's) are: Emergency - 24 hours from proposal receipt

Urgent - 15 days from proposal receipt

Routine - 45 days from proposal receipt

Does your CM program generally meet these standards? Yes No

What deficiencies, if any, do you find in the present DOD
Configuration Management Program? (Your comments please)

. What recommendations could you offer for improvement in the present

DOD Cenfiguration Management Program? (Your comments please. Use
back of page if additional space is required.)
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10.

11.

12.

Appendix A, continued i
i

To what extont would it be possible to price all major changes

prigr to directiing the coniractor to perform th?m? (Please check

or.e \

|

1

a. Could be eassily done

b. Could be done on 75% of major changes
c. Could be done on 5C% of major changes

d. Could be done on 25% of major changes

HENgNENy

e. Impossible

{Comments, if desired)

Do you consider that a requirement for the pre-pricing of major
changes in the weapon system which you manage would cause delivery
delays and/or cost growth in the weapon system? Yes No
(Comments, if desired)

To what extent would it be possible to obtain a ceéiling/not to
exceed price for major changes prior to their formal issuance to
the contractor by the Administrative Contracting Officer? (Please
check one.) '

a. Could be easily done

b. Could be done on 75% of major changes
c. Could be done on 50% of major changes

d. Could be done on 25% of major changes

HINSRENEN

e. Impossible

(Comments, if desired)
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Appendix A, continued ‘

- 13. What efforts have you seen made by the prime and/or sub-contractor(s)
for your Project/Program which have or could lead teo better control -

of occurrence of major changes? (Your comments| please. Use back

of page if additional space is required.) \

\

14. What efforts have you observed made by 0SD or the Military
Departments within the last three years which have or could lead
to better control of occurrence of major changes? (Your comments
please. Use back of page if additional space is required.)

15. What new ideas/concepts do you personally consider would help
reduce/resolve the occurrence of major changes in weapon systen
production contracts? (Your comments please. Use back of page
if additional space is required.)

In order to retain anonymity, please do not sign or identify your
organization on this questionaire.

If you have any questions concerning the questionaire, please call
collect CDR Art Meiners (SC) USN at (703) 323-771S in Washington, D.C.
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APPENDIX B

Questionaire for Contractor Project/Progrem 'anagers

on the subject of

11

Causes of Major.Changes in ‘Weapon System Leouisition

In your opinion, which of the following constitutes a major change
in weapon system production centracts? (Please check cne or more. )

a, Change in means or method by which weapon system will

perform its mission _ I
b. Cost of change over $500,000 1 (i
¢. Cost of change over 51,000,000 & r:l
d. Substantial increase or decrease in wéappn system s
capability a ' ol

e, Substantial change in testing requirements ’

f. Substantial change from GFM/GFE to CFN/CFE or visa versa i
g. Six months or more slippage/stretchout in delivery date LK

h. Twelve months or more slippage/stretchout in delivery date Lt

i, Other (please specify)

)
h
[
(0]
C3
e
H
(5
o]
~r

(Comments,

How would you cetegorize the cccurrence of major changes in

weapon system procduction contracts? (Piease check one. )

a, Major challenge _;1
b. .¥anagement challenge E:]
c. Normal probvlem [:1
d, Necessary in a viable weapon S

system acguisition _’l

(Comments, if desired)_
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Appendix B, continued

“hat do you consider to be the causes of major changes in weapon

system productlion contracts?

order of importance by marking them 1 thru 5.)

(Comments, if desired)

Accumulation of constructive (informal) changes

Changes in operational requirements causing change
in weapon system

-

Changes in program direction/funding (except quantity)

-

Change in weapon system to update systég.to newly
achieved state-of-the-art

Tnability of the contractor to meet the requirements
of the contract plans and specifications

Inability of the government to accurately estimate
actual weapon systiem cost

Incomplete vplans and specifications at time of award

.Inflation

Normal engineering and technical changes
R&D performed in production contracts
Unknowns in production contracts

Other (please specify)

(Kindly indicate your choice in

Rank

= e s
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Appendix B, continued

T
H

as your Project/Program experienced constructive (inform=zl)
contract changes? Yes No

1f yes, which of the following types of constructive changes
have you experienced? (Please check one or more. )

a. Acceleration of work directed by persons other than
the ccntracting officers

b. Drawings were defective in that they contained errors,
omissions, inaccuracies or inconsistencies

c. Government-~provided information, documentation or approvals
were late, defective or subsequently .révised

d. Improper inspection, cuality assurance and/or rejection
ol work

e. Specifications or contract provisions were "impossible to
perform" because they require work beyond the state-of-the-
art of R&D effort

f. Specifications or contract provisions were "impcssible to
perform" becanse of conflicting or erroneous requirements

g. Specifications or contract provisions were unclear in that
they were open {o more than one interpretation or application

h, Technicel direction by persons other than contracting officers

i, Other (please specify)

(Comments, if desired)
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8.

9.

Appendix B, continued

If vou have experienced constructive changes, what practices
have you found effective in your Projecct/Progrem in conirolling
these type changes? (Your comments please. Use back of page if
additional space is required.)

How is the DOD Configuration Mznagement Program (DOD Directives
5010.19 and 5010.21, MIL-STD 480, AFSC Manual. 371-1, etc.)
functioning in your Project/Program? (Please check one.)

a. Well L
b. Satisfactorily [ -
¢, Marginally [:3

d. Unsatisfactorily [:j

The DOD time standards for processing Engineering Change Proposals
(ECP's)are: Emergency = 24 hours [frem proposal receipt

Urgent - 15 cdays from proposal receipt

Routine - 45 days from proposal receipt

Is the government generally meeting these standards in your
Project/Program? Yes No

What deficiencies, if any, do you find in the present DOD
-Configuration lManagement Program? (Your comments please)

What recommendations could you offer for improvement in ithe present
DOD Configuration Management Program? (Your comments please. Use
back of page if additional space is required.)
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Appendix B, continued

To what extent would it be possible for you and the govefnment to
price all major changes before they were accepited by your company?
(Please check one.)

la. Could be easily done [:j
b. Could be done on 75% of major changes E:j
c. Could be done on 50% of major changes i:j
d. Could be done on 25% of major changes E:l
e. Impossible } [:}

(Comments, if desired)

Do you consider that a reguirement for pre-pricing of major changes
in the weapon system which you are producing could cause delivsry
delays or cost growth in the weapon system? Yes No

(Comments, if desired)

To what extent would it be possible for you and the government 1o
agree to a ceiling/not to exceed price for a major change prior

to your acceptance of the change? (Please check one.)

a. Could be easily done L
b. Could be done on 75% of major changes ., |

c. Could be done on 50% of major changes .
d. Could be done on 25% of major changes
e. Impossible |

(Comments, if desired)
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Appendix B, continued

13. What efforts has your company made in the last three vears 1o
control occurrence of major changes? (Commenis solicited)

14. What efforts have you observed made by 0SD or the Military
Departments within the last three years which have or could lezd
to better control of occurrence of major changes? {(Your comments
please. Use back of page if additional space is required.)

-
or

15, What new ideas/concepts do you personally cousider would help
reduce/resolve the occurrence of major changes in weapon system
productiocn coantracts? Your comments plecasc., Use back of poge
if additional space is required.)

In order te retain anonymity, please do not sign or identify your
organization on this questionaire.

IT you have any guesilions concerning the questionaire, pleesc
QA7

-
e
collect CDR Art !Meiners (3C) USH at (703) 323-7719 in Washington, D.C.
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APPENDIX C

Questionaire for DOD Procuring Contracting Officers

on the subject of
Causes of Major Changes in Yeapon System Acquisition

In your opinion, which of the following constitutes a major change
in weapon system production contracts? (Please check one or more.)

a., Change in means or method by which weapon system will
perform its mission

b. Cost of change over $500,000
c. Cost of change over $1,000,000

d. Substantial increasse or decrease in weapon system
capability

e. Substantial change in testing requirements

f. Substantial change from GFN/GFE to QFM/CFE or visa versa
g. Six months or more slippage/stretchout in delivery date

h., Twelve months or more slippage/stretchout in delivery dafe

i. Other (vlease specify)

(Comments, if desired)

How would vou categorize the occurrence of major changes in
weapon system production contracts? (Please check one.)

a., Major challenge
b. Management challenge
c. Normal problem

d. Necessary in a viable weapon
system acquisition

O Do0

(Comments, if desired)
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Appendix C, continued

What do you consider to be the causes of major changes in weapcn
system production contracts? (Kindly indicate your choice in
order of importance by marking them 1 thru 5.)

Rank

Accumulation of constructive (informal) changes

Changes in operational regquirements causing change in
weapon system

Changes in program direction/funding (except quantity)

Change in weapon system to update system to newly
achieved state-of-the-art

Inability of the contractor to meet. the requirements
of the contract plans and specifications

Inability of the government to accurately estimate
actual weapon system cost

Incomplete plans and specifications at time of award
Inflation

Normal engineering and technical changes

R&D performed in production contracts

Unknowns in precduction contracts

Other (please specify)

(Comments, if desired)
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Appendix C, continued

Have large- weapon system production contracts which you awarded
experienced constructive changes? Yes No

If yes, which of the following types of constructive changes
have you experienced? (Please check one or more. )

a.

b.

(Comments, if desired)

Acceleration of work directed by persons other than
the contracting officers

Drawings were defective in that they contained errors,
omissions, inaccuracies or inconsistencies

Government-provided information, documentation or approvals
were late, defective or subsequently revised

Improper inspection, quality assurance and/or rejection
of work .

Specifications or contract provisions were "impossible to
perform" because they require work beyond the state-of-the-
art or R&D effort

Specifications or contract provisions were "impossible to
perform" because of conflicting or erroneous requirements

Specifications or contract provisions were unclear in that
they were open to more than one interpretation or application

Pechnical direction by persons other than contracting officers

Other (please specify)

[P
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Appendix C, continued

To what extent do you beliecve that the anti-claims clauses currentlv
being utilized by the Javy in weapon system contracts can alleviate

the problem of constructive changes in weapon system production

contracis? (Please check one.)

a. They can alleviate 21l
b. They can alleviate about 75%
¢. They can alleviate about_SO%
d. They can alleviate about 25%
e. They cannot alleviate any of

To what extent would it be possible to price all major changes
prior to directing the contractor to perform thenm?

one. )

a., Could be =zasily done
b. Could be done on 75%
c¢. Could be done on 50%
d. Could be done on 25%
e, Impossible

(Comments, if desired)

of major changes
of major changes

of major changes

’

the problem of constructive changes
of the problem
of the problem
of the problem

the probvlem

(Please check

Do you consider that a requirement for the pre-pricing of major
changes in the wecapon system contracts which you awarded could

cause delivery delays and/or cost growth in the weapon systems?
(Comments, if desired)

Yes No

To what extent would it be possible to obtain a ceiling/not to
exceed price for mejor changes prior to their formal issuance tc
the contractor by the Administrative Contracting Cfficer?

check one.)

a, Could be earily done

b, Could be done on 75% of major changes

T

N

(contirued 'vn next zz2ge)
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Appendix C, continued

¢, Could be done on 507 cf major changes

-

d, Could be done on 25% of major changes | |
q -1

e, Impessible f—g

(Comments, if desired)

What efforts have you seen made by the prime and/or sub-contractor(s)
for large weapon system acquisitions which have cr could lead to
better contrcl of occurrence of major changes? (Your comments
please, Use back of page if additional space is required.)

What efforts heave you observed made by 0SD or the Military
Departments within the last three years which have or could 1lc
to better control of occurrence of major changes? (Your comments
please. Use back of page if additional space is required.)

ar

i

What new ideas/concepts do you personally consider would help
reduce/~es0lve the occurrvence of major changes in weapon system
production contracts? (Your comments please., Use back of page

if additional space is reguired.)

In order to retain anonymity, please do not sign or identify your
nization on this guesticnaire.

L oo
...... AR

? . S
washingtorn,

+3r
&

PR
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1.

APPENDIX D

Questicnaire for ICD Administrative Contracting Officer
14

on the subject of

Causes of Major Changes in Weapon Systems Acquisition

In your opinion, which of the following constitutes a major change
in weapon system production contracts? (Please check one or more.)

a. Change in means or method by which weapon system will
perform its mission

b. Cost of change over $500,000
c. Cost of change over §1,000,000

d. Substantial increase or decrease in weapon system
capability

e. Substantial change in testing requirements

f., Substantial change from GFM/GFE to CFM/CFE or visa versa
g. Six months or more slippage/stretchout in delivery date

h. Twelve months or more slippage/stretchout in delivery date

i. Other (please specify)

(Comments, if desired)

How would you categorize the occurrence of major changes in wearocn
system production contracts? (Please check one.)

a. Major challenge [:]
b. Management challenge [:]
c. Normal problem [:]
d. Necessary in a viable weapon

system acquisition [:1

(Comments, if desired)
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Appendix D, continued

What do you consider to be the causes of major changes in weapon

system production contracts?

order of importance by marking them 1 thru 5.)

(Comments, if desired) -

Accumulation of constructive (informal) changes

Changes in operational requirements causing change in

weapon system

Changes in program direction/funding (except quantity)

Change in weapon system to update system to newly
achieved state-of-the-art

Inability of the contractor to meet the requirements
of the contract plans and specifications

Inability of the government to accurately estimate
actiial weapon system cost

Incomplete plans and specifications at time of award
Inflation

Normal engineering and technical changes

R&D performed in production contraqts

Unknowns in production contracts

Other (please specify)

(Kindly indicate ycur choice in

Rank
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Appendix D, continued

4. Has_the applicable weapon system production contract which you are
administering experienced constructive changes? Yes No

If yes, which of the following types of constructive changes have
been experienced? (Please check one or nore. )

a. Acceleration of work directed by persons other than -
the contracting officers LMJ

b, Drawings were defective in that they contained errors,
omissions, inaccuracies or inconsistencies 2 i

c. Government-provided information, documentation or approvals .
were late, defective or subsequently revised { !

d. Improper inspection, guality assurance and/or rejection -

of work }:]

e. Specifications or contract provisions were "impossible to
perform" because they require work beyond the state~-of-the- )
art or R&D effort |_}
£, Specifications or contract proviéions were "impossible to —
perform" because of conflicting or erroneous reguirements L,i

g. Specifications or contract provisions were unclear in that e
they were open to more than one interpretation or application

h. Technical direction by persons other than contracting officers ij
i. Other (please specify) Ej

(Comments, if desired)
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Appendix D, continued

riow is the TCD Configu?wtion sanagenent Program (NDOD Dircctives
5010.19 and 5010,21, MIL-STD 480, AF3C NManunl 371~1, etc.)
functioning reletive Lo the weﬂwon system production contract
which you are administering? (nlh' se check one,)

WS
.

a, Well ‘ ihj
b. Satisfacterily l !
e

¢, Marginally I

d. Unsatisfactorily

6. The DOD timec standards for processing Engineering Change Proposals
(ECE's) are: Fmergency - 24 hours from proposal receipt
Urgent - 15 days from proposal reccint
Recutine ~ 45 days from provosal receipt
If the govermnment meeling these standards for the weavon svatem
preduction contract that you are administering? Yes____ No_

7. What ue1101en01es, if any, do you find in the present DOD
Configuration ilanagement Program? {(Your comments please)

8. What reocommendations could you offer for improvement in the present
DOD ConTfiguration lanagement Program? (Your comments please. lse

back of page if additional space is required.)

9. To what extent would it be possible to price all major changes
prior to directing the contractor to perfoxm them? (Please check

one)

a. Could be easily done 17
b. Could be done on 75% of major changes P
c. Could be done on 50% of mejor changes L_i
- Cof q 9 i
d. Could be dene om 25% of major changes : !

(continned on rnext pags)
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10.

11.

12,

Appendix D, continued
(Comments, if desired)

Do you consider that a requirement for the pre-pricing of major
changes in the weapon system production contract which you zre
administering could cause delivery delays? Yes No
(Comments, if desired)

To what extent would it be possible to .obtain a ceiling/not te
exceed price for major changes prior to their formal issuance to
the contractor by the Administrative Contracting Officer? (FPlease
check one.)

a. Could be easily done J:] )

b. Could be done on 75% of major changes [:j

c. Could be done on 50% of major changes | |
J 8 i1
=1

d. Could be done on 25% of major changes [ |

Py
i

e. Impocsitle i

(Comments, if desired)

What efforts have you seen made by the prime and/or sub-contractor(s)
for your Project/Program which have or could lead %o better control
of occurrence of major changes? (Your comments please. Use back

of page if additional space is required.)
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Appendix D, continued

%. Wnat efforts have you obscrved made by 0SD or the lMilitary

© Departments within the last three years which have or could

lead to better control of occurrence of major changes? (Your
comments please, Use back of page if additional space is recuircd.)

reduce/resolve the occurrence of major changes in weapon systen
production contracts? (Your comments please. Use back of page
if additional space is required.)

14. What new ideas/concepts do you personally consider would nelp

e e e i i e

In order to retain ancnymity, please do not sign or identify your
organization on this questionaire,.

If you have any questions concerning the
32%-7719 in Vashinglon, D.C.

_ guestionaire, plzase call
4 A /e S
collect CDR Art Meiners (8C) USN at (703)
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LARGE IN-PRODUCTIION WEAPON SYSTEMS

APPENDIY B

USEP FCR THIS STUDY
(DOLLARS T¥ MILIIONS)

WEATON SYSTEM

SYSTEM CURRENT
ESTIMATED COS7T

a

TOST FROWTH
THRU DECL AL 72

b

ATE fireraft

E-2C Aircraft

F-14 Aircraft

P-3C Aircraft

Condeor Missile
Phoenix Missile
Sparrow III F Hissile
ME 48 MCD 1 Torpedo
ILHA Ship

CYLN €8/€¢9 Ship

VAST Electronics System
SSN 688 Submarines
MGO Tank

Dragon Missile

TOW Hissile

Improved Hawk Missile
SAM-D Missile
SAFEGUARD SYSTEM
Lance Missile

C-5A Aircraft

F-5E Aircraft

F-111 Aircraft
Maverick Missile
Minuteman III Missile
SRAM Missile

$2,776.0
873.8
) 2l LILIBE
2,487.0
524.8
1,113.7
1,276.9
1,957.9
3970.0
Jey 2 612
435.4
8,096.1
402.8
484.7
651.6
758.3
5,240.5
7,975.0
776.6
4,526.4
297.4
6,994.6
385.3
6,110.5

1,325.9
$€3,030.0

$1,060
15
2573
229
229
561
549
219
262
274
30%
565
241
222
272
305
2,053
127
1,806
7
4,060
97
1,630
848
416,458

a. General Accounting Office Report B-163058 dated March 2€¢, 1973

b. OASD (Compiroller) Rerort dated December 31, 1972
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AFPPENDIX F

OTFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D. C. 20301

INSTALLATIONS AND LOGISTICS

TO WHOM IT MAY CONCERN:

This letter introduces Commander Arthur C. Meiners, Jr.
(SC) USN, a Navy doctoral student at George Washington University.
Commander Meiners is presently engaged in academic research
concerning causes of major changes during the acquisition phase .
of defense systems in connection with his doctoral dissertation
on that same subject. It is requested that you provide Commander
Meiners rcasonable assistance by completing an unclassified
questionnaire on this subject. The proposed questionnaire process
will be handled within a framework of anonymity for those who
participate. The results of Commander Meiners' research will

be reviewed by my staff.
N\ S,

. M. MALLO
Deputy Ass1btan§>)Secretdry
of Defense (Procurement)
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APPENDIX G

| S, 3 THE GECRGE WASHINGTON UNIVERSITY/ wasringTon, p. c. 20006

i i1 o
: ,j SCHOOL OF GOVERMMENT AND

BUSINESS AL MINISTRAT!.ON

LV 3
- ] DEPARTMENT COF BUSINESS ADMINISTRATION

|~ |
S |

NMr.,

Procuring Contracting Officer, SAFEGUARD System
U.S. Army Munitions Command

Dover, New Jersey 07801

Dear lir. ’

This letter forwards a questionaire designed to develop
data for a doctoral dissertation at The George Washington
University. The dissertation research is concerned with causes
of major changes and resultant cost growth in defense weapon
system production contracts. -

I also enclose an open letter from Deputy Assistant
Secretary of Defense (Procurement) John Malloy, soliciting
your cooperation in this research effort. As mentioned in
Mr. Malloy's letter, extreme care is being taken to safeguard
the anonymity of respondents.

It is respectfully requested that the guestionaire be
completed and returned in the attached self-addressed stamped.
envelope. DPlease note that a collect telephone number is
listed on the last page of the questionaire in case you have
any questions concerning the questionaire or its use.

Respondents who so desire will be provided with a summary
of replies.

Thank you for your help and cooperation.

Sincerely,

Arthur C. leiners, Jr.
CDR (8C) USN
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APPENDIX H

QOFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D. C. 20301

INSTALLATIONS AND LOGISTICS December 12, 1972

" TO WHOM IT MAY CONCERN:

This letter introduces Commander Arthur C, Meiners, Jr.
{SC} USN, a Navy doctoral student at George Washington University.
Commander Meiners is presently engaged in academic research
concerning causes of major changes during the acquisition phase of
defense systems in connection with his doctoral dissertation on that
same subject. It is requested that you provide Commander Meiners
reascnable assistance in'the form of unclassified interviews on this
subject. The proposed interviews would be conducted within a frame-
work of anonymity for those interviewed, The results of Commander
Meiners?! research will be reviewed by my staff,

» M, MAL
eputy Assistant Secretary
of Defense (Procurement)
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APPENDIX I

ENGINEERING CHANGE PROPOSAL
PRIORITY CATEGORIES

I. Emergency. This priority is assigned to changes

proposed for the following reasons:

A,

To effect a change in operational characteristics
which, if not accomplished without delay, may
seriously compromise the national security.

To correct a hazardous condition which may

result in fatal or serious injury to personnel,
or in extensive damage or destruction of

equipment,

Decisions on emergency change proposals should be

made within 24 hours of receipt.

ITI. Urgent. This priority is assigned to changes

proposed for the following reasons:

A,

To effect a change in operational characteristics

which, if not accomplished expeditiously, may

seriously compromise the mission effectiveness
of deployed equipment.

To correct a potentially hazardous condition
which may result in serious injury to personnel,
or in damage to equipment.

To meet significant contractual requirements

when lead time will necessitate slipping
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APPENDIX I, cont.

approved production, activation or construction
schedules, if the change were not incorporated.
D. To effect an interface change which, if delayed,
would cause a schedule slippage or increased
cost.
E. To effect, through value engineering or other
cost reduction efforts, net life cycle savings
to the Government of more than one hundred
thousand dollars, where expedited processing
of the change will be a major factor in realizing
these lower costs.
Decisions on urgent change proposals should be made
within fifteen days of proposal receipt.
IIT. Routine. This priority covers all other changes
not included in "emergency" or "urgent",
Decisions on these change proposals should be made

within forty-five days of proposal receipt.

Source: U.S. Department of Defense., Configuration
Management Implementation Guidance. DOD Instruction 5010.21.
Washington, D.C.: Department of Defense, August 6, 1968,
pPp. 6-7.
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APPENDIX J

NAVY CHANGE PROPOSAL EVALUATION QUESTIONS

I. How necessary is the change?

II.

A.

Is it a design deficiency which will jeopardigze
the essential military-or operational require-
ments and seriously affect the aircraft/ship/
weapons' ability to perform its assigned mission?
Is it one involving a new concept of operation
or new threat which will require drastic
redesign of hardware already in full-scale
development or production?

Is it one which could result in improvement

of logistic support requirements but the
logisticé.costs are future costs and must

therefore be calculated by prediction techniques?

What is the priority of the change?

A,

Is it one which is needed to correct an
existing hazardous condition which could
result in fatal or serious injury to operating
personnel or in extensive damage to hardware?
Is it one to affect a logistic support
requirement having no impact upon production

or delivery schedule?
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APPENDIX J, cont.

I1IT.

Iv.

What is the estimated gross or net cost of the

change?

A. Is the cost of the change so great as to
warrant an overall change in program funding?

Have other alternatives been considered over

and above the proposed change?

A. Have several design apfroaches been considered?

B, Have several production methods been considered?

What is the impact of the change on scheduled

contract deliveries?

A, What is the effect on scheduled operational
deployment?

B. What is the effect on personnel assignments?

Source: U.S., Department of Defense. 2Principles of
Management of Change Within the Navy. Chief of Naval

Material Paper. Washington, D.C.: Department of the Navy,
April 13, 1971, pp. 12-13,

r
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APPENDIX ¥

New Configuration Management
Priority System Proposed By An
Army Project Manager

1. Emergency ~ Simple design changes involving simple
dimensions or material substitutions which arise from
production assembly or standard procurement problems. The
evaluation of ECP's of this type is possible within a
limited time frame. The extent of this time frame is
recommended to be 48 hours to enable adequate evaluation
prior to authorization.. The paper can hardly be hand-
carried through the channels within the current 24 hour
limit.

2. Urgent - All Class I ECP's except Emergency which
affect a current hardware contract. The recommended extent
of this time frame is 21 days, since the bulk of the work
is accomplished and normal distribution/internal mail
channels must be utilized. This 21 day span would roughly
divide into 14 days from receipt to Configuration Advisory
Board action, three days for Configuration Management
Office processing and four days for procurement office
processing. :

3. Routine ~ All Class I ECP's which do not affect
a current hardware contract and all Class II ECP's. The
current forty~-five day time frame is considered reasonable.
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APPENDIX L

Listing of Suggestions from Project Managers
for Resolution/Reduction of Occurrence

of Major Change in Weapon System Production Contracts

NAVY PM SUGGESTIONS

1.

2.

11.

12,

13.

14-

Use of cost-type contracts for development and prototype
contracts. '

Services be satisfied with less than state-of-the-art
product at delivery.

Know capabilities and limitations of contractor prior to
award of contract.

Reolistic budgeting of expense of programs.,

Force a system of determining "return cost" in evaluating
changes.

Accelerate the early identification of changes.

No major changes implemented after a certain date or
certain percentage of completion of the production contract.

Establish a firm cut-off date for considering change to
production contracts.

Turn a lot of changes down.

Develop closer monitoring of situations or problems that
could develop into major changes.

Pind a better way to sell and start a weapon system pro§ram
without having to oversell 1t and promise a performance
cost/schedule package that likely would not happen.

Configuration identity and status data records should be
established early and during the pre-production test phase
these configuration records can form the base of departure
for engineers and designers to assess needed changes.

Develop a '"go-slow" approach of accepting delay and
"proving-in" production prototypes.

Discourage system customers from forcing late marginal
"improvements".
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15. Accomplish technical evaluation before starting operational
evaluation.

16, Accept fact that anything "operational" is either obsoleccent
or obsolete.

17. Stick with planned design and discourage suggestions of changes
by outside commands..

ATIR FORCE PM SUGGESTIONS

1. Stable funding for weapon system progrems.
2. Earlier program decisions and direction.
3. Strong program discipline that will say "noe" to' changes.

4, Quarterly review of defense acquisition programs similar to
Air Force Program Assessment Review (PAR) to resolve major
problems.

5« Develop a system to provide the project managers with more
information relative vo the make-up of iandircct costs
associated with major changes.

6. Program manager keep in constant face-to-face contact with
the contractor on performance, cost and schedule.

7. Program menager maintain meximum visibility regerding =1l
project events to prevent surprises and cut off "gold
plating".

8. More government competency and management projection of
possible problem aspects with current audits fo identify any
problem in its initial stage in order to minimize program
impact.

ARMY PM SUGGESTIONS

l, Develop a "firm definitive need" approach to changes that is
supported by all agencies.

2. Increased baseline definition for development and design
to cost.

3, Complete and thorough testing prior to production go shead.
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Completing of a1l research and develonment prior to etart
0f production.

Let the project manager mannge without so much uninspired,
uninformed guidance.

Earlier program decisions, especially regarding quantity
of the weapon system the contractor is to produce.
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APPENDIY M

Lict of Suggestions from Defense Contractiors
for Resolution/Reduction of Occurrence
of Mz jor Change in Weapon System
Production Contracts

NAVY CONTRACTCR SUGGESTIONS

1.

2.

More simply stated requirements and more flexibility for a
contractor to meet those requirements.

It would be better for a small government project organization
to monitor the contractor and the contractor could use a
smaller project organization to interface with the government
organization.

Closer liason between the actual user and the technical
community regarding future overational requirements will
permit many of these requirements to be included in the
original procurement specification and reduce the number of
ma jor changes.

Stabilizatllion of guaatity/production ratc by better long
range vplanning, particularly in area of funding.

Less fregquent turnover of military in project offices and
supporting technical organizations.

Better control of engineers as their basic education is
oriented around change.

We must determine how good is good enough and buy only that
which is necessary.

ATRFORCE CONTRACTOR SUGGESTIONS

1.

2o

Divorce RAD and test from production.

Reverse the trend of the Government trying to manage every
aspect of contractors' procedures, policies and operations,
and control the contract with preper incentives,

Use the study/review team concept prior to change definition/
initiation.

Prototype testing to determine the configuration desired
prior to starting production.

Retter understanding of the using organization requirements.
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Fully fund development programs.
Utilize Fly-Before=-Buy Acquisition

Fund changes at a minimum or develop 2 way to hide change
money.

ARMY CONTRACTOR SUGGESTIONS

1.

20
3.

Validate the design of a weapon system in the R&D stage and
freeze design except for manufacturing problems.

Opserve restraint in production improvement changes.

Recognize the need for changes early in the program (either
before or early in the production cycle), encourage and expedite
(perhaps incentivize) rather than inhibit, making these

changes early when they have minimum impact rather than later
when they can have a major impact.

Develop a new type production contract for weapon system
acquisition that would recognize the existence of major
change.

Place responsible project managers above rather than at the
bottom of the paper-pushing bureaucracy.
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APPENDIX N

List of Suggestions from Defense Contracting
Officers for Resolution/Reduction of Occurrence

of Major Change in Weapon System Production Contracts

NAVY PROCURING CONTRACTING OFFICER SUGGESTIONS

1.

2.

10,

11,

2%

Development changes must be made before the production
phase.

Efforts must be made to reduce redirection of weapon

system programs due to money problems.

Utilize a pilot production contract before going into
full production.

Complete testing and evaluation before entering
production phase.

Beware of contractor "buy-ins".

Develop clear definition of the weapon system program
prior to commencement.

Encourage contractor project managers to realize the
importance of limiting changes.

Encourage timely funding of multi~year weapon system
acquisitions by Congress.

DOD should not accept weapon systems on waivers while
contractors are trying to debug or prove-out their
systems.

Complete developmwent before beginning production phase
and then do not tolerate any changes.

Encourage strong control of changes through change
control boards,

Evaluate and reward service project managers for their

ability to control changes as well as the technical and
operational success of their project.
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Appendix N, cont.
13, Strong implementation of DOD Directive 5000.1 acquisition
policy.

14, Do away with the Armed Services Procurement Regulations
changes clause, except for bi-lateral safety changes.

15. Consider cost-type contracts for major weapon system
in lieu of fixed price contracts.

16. Consider the contractor's over-all capability before
awarding weapon system production contracts.

17. Consider front-end costing on lead ships through cost
plus fixed fee or cost plus incentive fee contracts.

18. Implement DOD Directive 7000.2 concerning contractor
schedule and cost control systems.

19. Budget changes on the basis of the work package approach.
20, Develop some sort of monetary control fof change money.

21. Change disbursement to pay-as-you-go, which would
encourage contractors to price changes faster,

22. Allow only safety of flight changes during current

year and make accumulated other changes on the next
year buy.

AIR FORCE PROCURING CONTRACTING OFFICERS

1. Establish a position of assistant project manager for
business management, who would have an equal voice
with the technical managers regarding proposed changes.

2. Require the user/customer to fund changes they request.

3, Avoid using production contracts to "push" the state-
of-the-art,

4. Allow time in the production schedules for change
impacts.
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ARMY PROCURING CONTRACTING OFFICERS

1.
2.
3.

Hold changes to a minimum.,

Do not exercise changes which stop the production line,

Tighten change control procedures.,

NAVY ADMINISTRATIVE CONTRACTING OFFICER SUGGESTIONS

1.
2.

7.
8.
9.

10,
11,

Continue "fly-before-you-buy" acquisition policy.

Learn better how to live with major changés. The
cheapest and least disruptive change is the one that

is resolved prior to start of the changed work.

Present emphasis on pre-pricing is forcing program

and technical managers into instituting changes via
illegitimate out-of-scope technieal direetion, resulting
in complete loss of control concerning changes.
Institute tight configuration management.

Change current acquisition philosophy that we must
have all of the latest possible improvements right now.

Require more literal compliance with existing statutes
and regulations.

Dispense more authority to the field activities.
Contractors should be rewarded.for worthwhile ECP's.
Utilize "Truth in Negotiations" Public Law 87-653 for
major changes requiring the contractor to provide
factual data on changes.

Develop a "will cost" approach to major changes.
Consider use of cost plus award fee contracts for

major weapon system acquisition.

FORCE ADMINISTRATIVE CONTRACTING OFFICER SUGGESTIONS

Consider model contract experimentation for major
weapon system acquisition.

Require the service project manager to personally
approve all changes.



Appendix N, cont.

Require a new contract for each out-of-scope new
requirement.

+All changes should be reviewed prior to implementation.

Start and complete research, development, test and
evaluation early and complete prior to starting
production stage.

Increased use of pre-production prototyping in proven
and low-risk concepts.

Test the system prior to production and then do not
change the requirement.

ARMY ADMINISTRATIVE CONTRACTING OFFICER SUGGESTIQORS

1.

2.

Provide uninterrupted funding for major weaponsgystem
acquisition.

It is probably not possible to resolve the occurrence
of major changes in weapon system production contracts.
We have been trying to solve the problem for the last
25 years and have not been successful.
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APPENDIX O

Carin "Convertible Contract" Clauses

Background

Normally in the course of contract performance a
number of change orders are issued under the basie contract.
When these change orders are of a minor nature the firming-
up of price as a result of the revised or modified\effort
can be accomplished with little difficulty. However, when
major change orders are issued involving revisions that are
substantive and of great magnitude, factors may be inter-
Jected which can make it most difficult for the contractor
and the government to reach agreement on an equitable
ad justment to the contract price. It is believed that a
"convertible contract", if utilized with care and skill,
will significantly resolve this problem.

The clauses which follow convey the inner workings
of a "convertible contract", The clauses are written for
a firm fixed-price contract, but could be revised and
modified to fit fixed-price incentive, cost-plus-incentive-

fee and cost-plus-fixed-fee contracts.

Clause 1

Notwithstanding any other provisions in this contract,
the contractor agrees to maintain records of all costs
incurred in the performance of this firm fixed-price contract
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Appendix 0, cont,
in the same manner as cost reimbursement type contracts and

in accordance with ASPR requirements established for contracts
containing redeterminable type provisions. However, cost
data shall be considered proprietary to the contractor,

unless.Clauée 3 below becomes operative.

Clause 2

Notwithstanding any other provisions in the contract,
it is agreed that any change orders issued pursuant to
the changes clause and generating an increase in contract
price shall be negotiated on a Cost-Plus-Award-Fee Basis;
however, the Contracting Officer and the.Contractor may
mutually agree to another type of pricing if considered to

be more appropriate.

Clause 3

This clause shall become operative in the event
that the Contracting Officer and the Contractor are unable
to agree to a price adjustmeht with respect to any change
order issued under this contract. (This may be_due to
such factors as delay, disruption or an aggregate of
voluminous varied-dollar change orders.) Should the fore-
going occur and the Contracting Officer determine that the
disagreement involves a significant increase in the contract
price, the Contracting Officer, at his option, may convert
the entire contract to Cost-Plus-Award-Fee. However, the
Contracting Officer and the Contractor may mutually agree

to convert to another contract type if that type is considered
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Appendix 0, cont.
to be more appropriate. Within 30 days after receiving

notice from the Contracting Officer that the option will

be exercised to convert this contract from Firm Fixed-Price
to Cost-Plus-Award-Fee, the contractor agrees to submit a
detailed statement, up to the date of notification, of all
costs reasonably incurred and proper allocable to work
performed under this contract. The contractor agrees to
submit an estimate of cost of such further performance,

if any, as may be necessary to complete performance of

all work. All work authorized by the Government and for
which final prices have not been established will be

included in this cost estimate.

Comment

The "convertible" feature is not intended to be used
to reopen the pricing of contracts. Rather, it is intended
as an instrument for controlling contracts that have, in
effect, already been reopened due to the issuance of
significant change orders. Perhaps the latter situation
has often times occurred and there has been a reluctance
to fully recognize the condition.

The convertible contract concept was developed by
Mr. Phillip Carin, of the Procurement Control and Clearance

Division in the Naval Material Command Headquarters,
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