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Preface

The purpose of this study was to determine whether or mot Public
Law (P.L.) 98-212 and P.L. 98-525 would improve the quality of major

USAF weapon system acquisitions.

The authors selected this topic since it was current, dynamic, and

had impilications for their professional careers in USAF contracting and

program management.

We would like to thank all those middle/senior levei managers in
DOD/USAF and industry (from contracting, program management,
engineering, legal, and cost-analysis) who let us interview them,
Though our nonattribution policy does not permit specific listing of
these sources we would like to thank them in aggregrate. We also thank
our thesis advisor and reader Dr. Melvin Wiviott and Dr. Johm Garrett
who shared good advice and helped us keep the scope of the topic to

nanageable proportions,

The authors would especially like to thank thelr wives. Though our
research took a great deal of time from our home lives, they provided us

with a great deal of encouragement and moral support.

Richard J. Hernandez Leo E. Daney Jr.
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Abstract

The {ssue of poor weapon system quality has recently received much
media and Congrecssional attention. Part of the reaction to the problem
of poor quality with some systems was the enactment of Public Laws (P.L.
98-212 and P.U. 98-525) requiring warranties for DOD weapon systems.
This thesis examined whether or not system level warranty laws would

improve the quality of major USAF weapon system acquisitions.

To keep the scope manageable, the authors focused only on majecr
USAF weapon systems with a total acquisition value over $1 billion that
were in full scale production and were under a fixed price type
contract. Our basic research consisted of a literature review to gather
data on warranties under the o0ld and new laws and then to compare fleld
practices under the 0ld and new warranty laws. To get information on
prior and current field practices we interviewed middle and top managers

from Goverument and industry on a time available basis.

After conducting our research and analyzing our data the authors
arrived at the major conclusion: the system level warranty law will not
substantially improve the quality of major USAF weapon system
acquisitions since the USAF acquisition and logistics Iinfrastructure is
geared to components and oot systems. Other rfactors impeding the
effective implementation of the law are: a poor warranty data base, no

real structured way to perform warranty cost-benefit analyses, unclear




I & 8 » sEmmmm_= ) "

VAR * " ' e

« £ 1 ey

Tl R L LSS A, NEE Y TYT TP T OTER L e

defintion of weapon system, and the lack of effectiveness of the USAF
warranty focal point i.e. the Product Performance Agreement Center

(PPAC).

Our major recommendation is the USAF should give PPAC the necessary
authority and resources to carry out its assigned mission of helping the
USAF acquisition community with warranties. The USAF should also
develop qualitative and quantitative warranty decision models to help
analyze warranty cost-effectiveness and field personnel should be

tralioed in thelr use.
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SYSTEM LEVEL WARRANTY LAWS:
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THEIR IMPLICATIONS FOR MAJOR USAF

WEAPON SYSTEM ACQUISITIONS
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I. INTRODULCTION
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Purpose Statement

The purpose of this thesis is to determine {f system level warranty

]
COTEERIN

i

laws will improve the quality of major weapon systems purchased by the

PR
Il

United States Air Force. For the purpose of this thesis, componment and

!“-r

lower-level item warranties will only be discussed as they relate to

s o

system level warranties.
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Introduction

Warranties are a common feature of many commercial items such as
automobiles, stereos, home computers, televisions, refrigerators, and
alr conditioners. Warranties have alsc been used by the Department of
Defense (DOD). According to Mary Ann Gilleecee, Deputy Under Secretary

of Defense (Acquisition Management), the use of warranties, by the DOD

‘ﬂ is not new. One-third of DOD”s 4.1 million items are covered by some

; form of warranty. Usually this i{s a standard commercial warranty. In

L; 1967, DOD expanded its warranty coverage with the use of a "correction

> of deficiency” clause. Gilleecee emphasizes there is an important i

r l‘;‘

’ almw

difference between the DOD and commercial warranties. Since 1971 {t has
been DOD policy to "act as a self-insurer for loss of or damamge to

property of the government occuring after final acceptance of
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supplies delivered to the government and resulting from any defects or
deficiencies in such supplies” (11:25). This policy has been supported

and reinforced by Congress (11:25).

DOD”s polic7 of being a self-insurer has resulted in increased
amounts of money being expended by DOD in an attempt to correct some
well-publicized problems with weapon systems, The following problems
serve as examples:

a. The Army”“s "superweapon” M-1 Abrams tank has a super sleek
design, state-of-the-art electronics and an engine that tends to jam
(22:26).

b. Microcircuit chips used in many key frontline U.S. weapons are
found to be faulty (24:26).

¢. The Pershing II, surface-to=-surtace missile, has not performed
well in test firings due to quality problems (17:83).

d. The AGM-65D Iunfrared Maverick, the AIM-54C Improved Phoenix, and
the tube-launched, optically tracked, wire-guided (TOW) missiles are
reported to have "serious deficiencies in quality control and
workmanship” (25:24). Air Force findings reveal the quality problems
"are systemic throughout the TOW, Phoenix, and Maverick programs and
directly affect the integrity of products delivered to the military”
(25:24).

e. The AWG-9, APG-65, and APG-83 radar units used on the Navy F-14,
F-18, and USAF F-15 fighters respectively are experiencing quality

control and workmanship problems (25:24).
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General Issue

The general issue raised by the poor state of quality with some
weapon systems is the public perception DOD is inefficlent with its
resources and is either unable or unwilling to make its contractors
perform. The above examples create and/or reinforce a public perception
DOD {s buying weapons that are fantastically expensive, yet do not
always work as expected. The U.S. public deserves the best possible
value for {ts defense dollars. The DOD muyst work to insure {t meets

this expectation.

Overall Management Question

The overall management question posed by major weapoun system
acquistions: is how does the DOD, and in particular the U.S. Air Force,

get good quality products at a falr and reasonable price?

Specific Problem Statement

The specific research question involved in the above management
issue is to determine whether or not poor quality in major USAF weapon

systems can be improved by the use of system level warranties.

Definition of Key Concepts/Terms

Before beginning an in-depth discussion of warranties it is
essential to clarify key concepts and terms for two important reasons.
First, many of the terms relating to warranties for major weapon systems

may be unfamiliar to the average reader. The second reason
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ﬁ: clarification is required is due to the complexity of the coancep's and
':j terms assoclated with major weapon system warranties. To prevent any
. misunderstandings of wmeanings, key terms relating to warranties are

defined. It is essential one understand these terms before countinuing.

- The formal definition of warranty provided by Frederick Biedenweg

in Warranty Policies: Consumer Value vs. Manufacturer Costs states:

! A warranty is a contractual obligation incurred by a
manufacturer or vendor in connection with the sale of an item or
service. The warrarty specifies that the manufacturer agrees to
remedy certain defects or failure in the commodity sold. The
purpnee of the warraanty is to promote sales by assuring the quality
of the items or service to the customer.

.- There are many different types of warranties but nost seem to

. fsll into one of two cateyories as defined by the Federal Trade

- Commission. These two categeories sre the "full warranty” and the

- “l{mited warranty.” A full warranty specifies that the product

II must be repaired or replaced within a reasonable time at no charge
to the customer. In a limited warranty the consumer is frequently

%i expetted to pay at least a portion of the cost of repairing or
o teplacing the preduct. (3:1)
l’ Other applicable definitions follcw:
LN
B "Weapon System” is equipment that i8 or can be used directly
by armed forced to carry out combat missions. (28:4)
“f “"Procurement” is the prime contract between the goverument and
EE contractor for production of a weapon system and/or component.
S Regearch and development {8 excluded unless it provides for

_ production. (28:4) Note: the terms acquisitions and procuremeat
- are used faterchangeably in this thesis.

"Component” is an assembly or any combination of parts,

w subassemblies, and assemblies mouvnted together in manufacture,

' assembly, maintenance, or rebuild. Spare parts, per se, are not
deemed components., (23:2)
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will serve as a common meaning throughout the remainder of this thesis.

“Specified Performance Requirement” is any specifically
delineated mandatory performance requirement set forth anywhere in
a government production countract for a weapon system or in any
other agreement relating to the production of such system
incorporated or referenced in such contract. (23:2)

"Conform" means designed and manufactured so as to meet or
achieve, or both, the government”s specified performance
requirement. (23:2)

"At no cost to the government” means the costs will not be
reimbursed to the contractor directly or indirectly under the
production contract for the weapon system or any other government
contract (except for the firm fixed price guarantee line item).
(23:2)

"Quality™ {s the composite of material attributes inc'uding
perforrance features and characteristics of a product or service to
satisfy a given need. (20:563)

"Quality Control (QC)” is all actions directly related to
measuring conformance of the {tems, including surveillance of the
production prucess and assessing the changes thereto, for the
purposes of detecting and preventing defects. (20:564)

“"Request for Proposal” is the solicited model centract between
the Air Porce and the contractor on a contemplated procurement. It
{8 the medium by which a contractor is introduced to the job
desired by conveying a complete understanding ofthe work to be
performed and to determne the capability and price of the
contractor”s efforts. RFP7s contain language, terms, and
conditions necessary to obtain information from prospective
bidders. (20:587)

“Reliabiity™ is the probability a system, subsystem,
component, or part will perform a required function under specified
period of time. {(20:576)

"Prime Contractor” is an individual, partnership, company,
corporation, or association who enters into an agreement with the
Government to perform work or furnish supplies. (20:538)

"Subcontractor” is any supplier, distributor, vendor or firm

whick furnishes suppliec or services to or from a prime contractor
or another subcontractor. (20:664)

The 2bove definitions (as opposed to any other interpretations)




In the next section the authors will discuss, in a general context,

the overall state of U.S. industrial quality.

Background

General Quality Problems -

A review of current literature reveals the DO™ product quality
problems are a subset of the overall U.S. quality problem. The problem
i{s universal. General Lou Allen, retired USAF Chief of Staff, as quoted
by Air Force magazine, summarized the severity of the nation”s quality
problem.

One of the causes for the cracks in the nation”s cdefense
industrial base is the growing impression in this counlLry that we
can”t build things right any more, whether 1it“s automobiles ot
F-15"8. The media (are) filled with stories of cost overruns,
schedule slippages, computers that don“t work and sophisticated
weapons of questionable reliability and supportability. To the
degree that we in the mnilitary ... and industry have have a hand in

creating this impression of incompetence, it”“3s up to us to change
1t. {26:100)

General Slay, former commander of Air Force Systems Command,
expresses similar concerns to those of General Allen. Gereral Slay
notes other industrialized countries like those in Europe and especially
in Japan have very often surpassed the United States in terms of
industrial efficiency and quality. A key factor behind declining U.S.
productivity is poor quality which he describes as a "national disease"”

(2¢:101).




Another high-ranking officer, Gemeral Thomas Marsh, former AFSC
commander, noted "the Japanese firms build quality into the product

while U.S. firms try to inmspect it {in" (16:109).

The costs of poor quality to the Department of Defense are

. tremendous. Aviation Week & Space Technology provides anm overall

agsgessment of these costs:

The cost of correcting defects in our weapons and equipment
rung in the range of 10-30Z of the total (budget). This represents
enormous waste —- billions of dollars when the overall budget is
considered. (18:109)

Other disadvantages assoclated with poor quality are as follows:

a, Dissatisfied customers

b. Reputation of being a poor-quality producer
¢. Shrinking markets

d. Product liability suits

e. Product recall programs

f. Governmental sanctions (9:673)

There are many reasons contributing to the decline of quality in the

U.S. industry. Sowe of the major reasons are summarized below:

. Lack of concentration on resources for Lasic design,.

Insufficient cooperation between government and industry in
defense contracts.

Inadequate worker training.

. Destabllizing year-to-year incremental program funding.

. Excessive government specifications.

. Complex hardware/software designs.

. Premature jntroduction of new systems.

No capacity for incremental growth of systems.

Deficiencies in detining requirements.

. No feedback to contractors on performance of field equipment.
Difficulties/costs associated with desiguing quality control
processes.

Insufficient top management emphasis on quality. (18:109-113)
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As the above discussion indicates there appear to be serious

problems with the state of industrial quality io the United States. The
remainder of the introduction will discuss arguments both for and
agalnst a warranty as a way to correct the quality problem. The focus
of our discussion or warranties as a partial cure for quality problems

is on USAF major system acquisitions. .

pOD Pro/Cons

Arguments on Behalf of a Warraaty

The problem of product quality has major consequences for the DOD,
First and foremost, the quality of weapon systems directly affects the
ability of our forces to win on the battlefield., Our armed forces must,
in many cases, stake their very lives on the quality of their weapons.
The second consequence 1s the fact DOD has only a finite amount of
regsources and poor quality just squanders them. The third consequence
1s DOD can 111 afford the public perception it cannot or does not want

to control ics contractors and/or get what it pays for.

As a part of public reaction to DOD quelity problems a new systems
level warranty law was enacted (13:11), Public Law (P.L.) 98-212,
Section 794, known as the Andrews Amendment, requires warranty
provisions for workmanship, materials, and performance. The law became
effective March 14, 1984 (15:53). The law 18 also known as the "Weapon
System Warranty Act” (4:4). The requirements of P.L. 98-212 Section 794

are summarized in the August 1984 1ssue of Contract Management magazine:




:
|
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This guaranty contains two distinct types of comtractor

warranties, both of which will be included in appropriate
contracts: 1) a warranty that the weapon system and each
(significant) compounent thereof were designed and manufactured so
as to conform to the government”s specified performance
requirements and 2) a warranty that, at the time of delivery to the
government, the weapon system and each (significant) component
theoreof are free from such defects in materials and workmanship as
would cause the system or compoment to fail to conform to the
government”s specified performance requirements. (15:6)

The warranty requirement is not binding in all cases under the

Andrews Amendment; in fact, the Secretary of Defense has the discretion

to walve the requirement for reasons of either national security or

excessive costs. However each waiver must be explained to Congress (6).

The August 1984 issue of Contract Management, the magazine of the

National Contract Management Association, provides the following

interpretation of when the Andrews Amendment is applicable:

The law 18 now interpreted to apply only toc prime contractors.

The law does not epply to cost-type contracts but rather to firm
fixed priced contracts for mature weapon systems in production.

The law only applies to major weapon systems or their
significant elements. Note for the purposes of the new law such
items as software, ordinance, ground handling equipment,
training devices, or test equipment may not be included "unless
an effective guaranty for the weapom system would require the
inclusion of such items.”

Research and development contracts are not subject to the new
law.

Contracts and contract modifications awarded after March 14,
1984 will be subject to the new law.

To date foreign military sales have not been excluded from the
warranty requirement. (15:6-7)




)
]
[}
[}

AN S R

LEm .

ST e e

TER

EBY LN e do e AL

b
-
-

.

-

TSI T I VIV TV AN

The warranty requirements imposed by P.L. 98-212 have generated
much controversy withiom public, DOD, Congressional, and industrial
circles. The implications of P.L. 98-212 promise to be far-reaching
with effects ranging from the health of the defense industrial base to
the state of our force readiness. Depending on who you talk to, the new
warranty law i{s either a badly needed reform or another example of

government over-regulation of industry.

The overall rationale for the new warranty law is to i{nsure
taxpayers get the most for their money. Fortune magazine describes this
sentiment as:

Andrews and his allies acknowledge that warranties might
result in higher front-end costs. But they think spending a bit
more to ensure a satisfactory sy.tem saves big money in the long
run,

Says an Andrews aide: "Our objective is to make sure the

weapon works right the first time. If it doesn”“t, the manufacturer
has to fix jt, and the taxpayer stops footing the bill.™ (5:143)

Senator Andrews uses the derivative fighter aircraft engine as an
example where cost savings to the taxpayer were realized through

warranties. Andrews notes “... the Air Force has stated potential
life-cycle savings of some $2 billion due to warraaties on the
durability of key engine par.s" (2:1). Senator Andrews has been the
champion of weapon system warranties and was the key force behind the

enactment of P.L. 98-212. The Senator”s overall rationale is, "to assure

weapons work as intended” (2:1).

10
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Senator Andrews argues the following positive aspects of the

warranty law:

1. The manufacturer is held accountable for defects.

2, Competition will be increased.

3. The defense industrial base will be strenghtened.

4. The situation between prime and subcontractors will improve.
Warranty experience can be passed from the prime to the
subcontractor. The specialization of subcontractors will allow

them to efficiently back a warranty.

5. The warranty law is enforceable, even in overseas operating
locatiomns.

6. The warranty law should not impact existing contracts or those
in negotiation.

7. Technological innovation will be enhanced. Warranties will
increase innovation as they have in the commercial sector,
competition between manufacturer warranties will lower prices
and improve performance. Statc-of-the—art technology has been
successfully warranted. Examples are NATO satellites and the
Space Shuttle orbiters.

8. Cost-effectiveness of warranties can be estimated with
mathematial models. (2:4-5)

In an effort to amplify the above aspects of P.L. 98-212, the
authors interviewed Mr. John Metzger, defense analyst for Senator
Andrews, and discussed the subject of the new warranty law. Mr. Metzger
indicated a key factor ia the warranty law was to get dependability
upfront. He stressed weapon systems must be rellable to prevent loss of
life to our military personnel. Mr. Metzger noted weapon syestem
warranties have been successfully used abrcad for many years. He stated
many French weapor systems have warranties which do work and insure the
French taxpayer receives 3 quality product although he could not name

any specific programs (21).

11



The authors note P.L. 98-212 has been subsequently modified by P.L.

98-525; however, its basic thrust remalns essentially intact. The new

law is not without controversy and there are arguments agalnst its use.
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" Arguments Against a Warranty

O Critics of the Andrews Amendment allege the law is part of a

i "steadlly marching trend toward greater micromanagement in the military
i acquisition process” (13:11). An editorial in the 2 April 1984 issue of
;: Aviation Week & Space Technology, "A Prescription For Chaos,” seems to
o~

'R

- represent a cross section of aerospace industry opianicn. Some of the

problems cited are:

1. The military procurement process will be interrupted since the
terms and coanditions of the law are not specitic.

2. Small contractors, due to the cost of backing up a warranty,
could be forced out of the defense business. Prime contractors
may be reluctant to sign new contracts.

3. The law will force prime contractors to make components
themselves. This means lost business to small contractors. i

4., The differences between the commercial and military cperating
environments make warranties impractical for weapons.

S. The law does not specify how long a warranty should apply. An

open-ended 1liability for a contractor could present an
unacceptable risk. (12:9)

Probably the most important problem cited by crtics with the new
warranty law is increased costs. Critics argue warranties will luncrease
ma jor weapon system acquisition costs. Defense 84 points out “"For the
contractor there is pricing risk because of competitive pressures,

optimistic reliability and maintalnablity estimates, unforeseen

12
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operational stresses, and mishandling that may occur in the field”

(11:26). The article continues by stating: “"Without exception,
warranties and product performance agreements and guaranttees Cost money,
whether it {s explictly identified or whether it is included in the

total price of the end item" (11:26).

Summapy of Introduction

Component and lower level ftem warranties have traditiomally been
the mainstay of DOD warranties. Due to public perceptions of DOD
mismanagement as publicized by problems with several major weapon
systems, a new systems level warranty law (P.L. 98-212) was passed by
the Congress. The new systems level warranty law poses 2 new challenge

to DOD.

The essential question posed by this thesis 1is whether or not the
system level warranty law will improve the quality of major USAF weapon
system acquisitions. Toward this end, the authors feel warranty use
must be balanced between protecting public interest, cost effectiveness,
and military utility. These needs must be reconciled for an effective

combination,

The systems level warranty question is a complicated one. At issue
are the health of the U.S. defense industrial base, the proper role of
Congressional and other oversight agencies invclvement in military
procurement, U.S. force readiness, public confidence in DOD, the
possibllity ¢f increased weapon systems costs, aund the implications of

trying to administer the new law. To help keep the research problem to

13
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manageable proportions, the authors have devised a research approach
' that specifically focuses on the problem at hand. The methodolcgy is

discussed in detail in the next chapter.
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! I1. RESEARCH METHODOLOGY

i Overview of Chapter

This chapter discusses the research objectives, population of
interest, methed of exploration, research techniques, and investigative
questions used in answering the question of whether or not system level
warranties will improve the quality of major USAF weapon system
acquisitions. In addition the authors will provide a recommended way of

{iaplementing the pew warranty law within the USAF.

¢ ¢ P VEEERCTA N 2 47 ) \EEER. ..

Research Objective

The purpose of this thesis 1s to conduct exploratory research and

2T 2 NEERS .

forecast the effectiveness of systems level warranty laws (P.L. 98-212
and P.L. 98-525) on improving the quality of major USAF weapon system

acquisitions.

s N Tt AR NS

l Description of the Population of Interest

The scope of this thesis is limited to major USAF weapon system

warranties purchased under fixed price contracts. Cost type contracts

RER . NN

are not included since they do not fall under the act. The scope is

also limited to weapon systems with a total acquisition value of over $1

T Y

billion.




There are three additicnal reasons the population was narrowed to
contracts and programs with a total acquisition value over $1 billion.
First, the specifications contained in fixed priced contracts are
usually more definitive than cost type contracts and lend themselves to
a clearer interpretation and identification of contractual requirements

and respousibilities. As Principles of Contract Pricing states

contractual requirements in cost type contracts are usually stated as
goals as oppoused to firm requirements in fixed priced contracts, Cost

type contracts use goals because they are mainly used during research
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and development aud the USAF usually cannot define state-of-the-art

technology to a sufficlent degree that would allow the contract to
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succeed. In the opposite case, fixed priced contracts are usually used

i

when the specifications are well developed, the item has been proven to

meet specifications, and a stable design exists (1:102). Given & cleat
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understanding of fixed priced contractual requirements, it is easler to

r
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identify the contractor”s specific respomnsibilities. The second reason

s
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the population was narrowed concerns cost identification. In cost type
contracts, warranty costs can be "comingled” by contractors with other

costs and this makes it difficult and/or impossible to identify them to

oy w
.

their applicable contracts. Thus the true cost of warrantles can“t be

identified (27:440). 1In fixed price contracts all costs, including the

lr

- warranty, can usually be explicitly identified. The third reason for
narrowing the population concerns dollar thresholds The time
- limitations imposed on the authors to accomplish this thesis further

limited the scope to only major USAF weapon system programs i.e. those

over $1 billion.




The overall rationale for limiting the scope was to allow for a

better evaluation of the system level warranty. The authors felt, given
the nature of fixed priced contracts i{.e. firm requirements and the the
$1 billion threshold, as described above, helped provide for a much

better population to study and analyze system level warranties.

Method of Explecration and Research Techniques

| The method of exploration and research was accomplished in three
stages. The first stage was to perform an indepth study to develop the
authors” knowledge of warranties and to determine the effectiveness of
warranty provisions prior to the enactment of P.L. 98-212. The second
stage was a review of the current structure and requirements of the
syslem level watraaty law. This stage alsc examincd how the current
laws are being implemented and administered in the USAF acquisition and
support environments with a comparison to the warranty provisions prior
to P.L. 98-212. The third stage reviewed, analyzed, and compared the

I results from the first two stages and forecasted how the system level

warranty law would affect major USAF weapon system quality.

g Stage I Review of Laws and Practices Prior to P.L. 98-212

The first stage consisted of a survey of published literature on

weapon system contract warranties prior to the enactment of P.L. 98-212.

4 wm

The purpose of the literature review was to obtain a better
understanding of the effectiveness of the prior warranty provisicns and

to turn up leads for further investigation to advance/facilitate our

F . S B S N

research. Another part of this stage reviewed practices prior to P.L,

17
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98-212 and P.L. 98-525. As part of our research, we conducted a survey
of executive opinlon among knowledgeable DOD/USAF contracting and
program management personel to assess the prior laws and practices prior
to P.L. 98-212. The authors also interviewed knowledgeable countractor

personnel.

Stage 11 Review of Requirements/Impiementation of P.L. 98-212

The second exploration stage comnsisted of a literature review from
the time P.L. 98-212 was enacted to the present with a specific emphasis
on the structure/requirements of the public law. Simila: to stage I,
interviews were held with a cross section of knowledgeable DOD/USAF
contracting and program management personel. <Contractor personel were
also interviewed to devermine if their opinions varied froam those of the
government. Note: for the purposes of economy and efficiency the
authors conducted their interviews with major DOD firms asking stage ¥

and II questions together and concentrated among the top defense firms.

Given the heavy concentration of DOD procurement resources to a
relatively few firms (ouly 20 prograws now consume over 40 perceut of
the DOD“8s procrrement dollars each year) (10:32). The authors feel a
good sample was obtained by researching among a subset of this
popuiation. The focus will be from a sampling of those firms supplying
ma jor USAF weapon systems. We interviewed approximately 100 people from
both the DOD/USAF acquisition community and key personnel in top defense
firms., OQur interviews with DOD/USAF people were from tne following
disciplines: contracting, program management, logistics, engineering,

and legal. Military people interviewed were mainly major through

18
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colonel., Government civilians interviewed were in the GS-12 through
GM-15 grades. In addition we interviewed a Cougressional alde. In a
similar fashion, our interviews with contractors were conducted with
their contracting, pricing, and legal people. Contractor personnel
intervieved, like their DOD/USAF counterparts, were also senior and
middle managers. Most of the people we talked to had a minimum of 10
years experience in the weapon system acquisition busliness and were
either in charge of their respective department or held a key position

in that department.

In the Alr Force interviews were conducted with contracting and
program management personnel in both the Air Force Systems Command
(AFSC) and the Alr Force Logistics Command (AFLC). As a subset of this
group, interviews were conducted with selected individuals 1in
Aeronautical Systems Division, Air Force Contract Management Division,
Alr Logistics Centers, and selected Air Force Plant Representative
Offices. Since this subject has received much interest in the U.S.

Congress, interviews were conducted with this source as well.

Stage 111 Comparison and Feorecast

S ———————

The “ird and last stage consisted of 2 comparative review of the
first and second stages. Specifically we compared the old and new laws
to determine their differences and similarities. Having compared the
new and old laws the authors forecasted the effects of the systems level
warranty law on major USAF weapon system quality. The forecast included
a discussion on whether or not the new law can be effectively

administered, achieve cost effectiveness, and advance/improve wezpon

19
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system quality. The authors also provided their recommendstions oun how

to make the uew systemg level warranty law more effective,

Investigative Questions

Investigative questions were divided into three general groups of
interest. First, a generic set of questions was used to obtain the
individual”s overall general understanding and feeling/ideas abcut
warranties. The second group of questions was lutended to gather
information about warranties used prior to P.L. 98-212. The third set
of questions was used to gather gpecific information about system level
warranties. These questions were used as a guide to structure our
interviews as we conducted our exploratory research., The questions are

listed below:

Group I Questions (General Knowledge)

1. What 1s a major weapon system warranty?
2. What elements make a warranty effective and why?

3. What aspects of a major weapon system should a warranty cover
and why?

4., What aspects of a major weapon system should not be covered by a
warranty and why?

5. What determines how long a warranty should last and why?

6. When is a warranty realistic for a new USAF weapon system?

7. 1s there a difference between military and commercial
warresnties? If co, what is it and why 1s there a
difference?

8. From your experfience, does the USAF use realistic warranty

requirements {.e. mean time between failure rates,
stress ratey, heat/cold standarde, etc.?

20
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9. Do warranties dilscourage contractors from bidding on USAF
contracts? If yes, why?

10. What are the costs associated with warranties?

e PR

11. What are the best type of warranties for major weapon systems?

12. Should weapon system warranties contaln priced options for
extended warranties?

v o
. .

13, What is the best merhod to determine liability for
deficlencies? Plcase consider cost and te
realistic.

T

Group II Questions (Knowledge of laws/practices prior to P.L. 98-212)

»
s

Lk Y

1. Are you familiar with the warranty provisions used when the USAF
contracted under the Aruwed Services Procurement Regulation
(ASPR) and/or the Defense Acquisition Regulation (DAR)?

<

2, 1f the answer to the above question is yes then did the warranty
provisions contained in the ASPR and/or DAR provide incentives
for contractors to mezt contract terms and requirements?

-y ey w

3. Do you feel the ASPR and DAR warranty provisions were effective
in making sure the USAF received quality products?

4, was it possaible to determine liability under these provisions?
Pleuse explain your answer.

5., What were the most effective warranties uuder the ASPR and DAR?
6. What elements of the major weapon system were covered under
these warranties?
Group IIl Questions (Knowledge of System Level Warranties)
l. What is your perceived impact of the new public law requirement
for warranties in all major USAF weapon system contracts?

2. Will there be an increased cost for ev=tem level warranties?

3. If the answer to the above question 1s yes then what is your
best estimate of the warranty cost as a percentage of major
weapon system unjt coet? Please provide an estimate for items i
fn consecutive production runs.




4, Do you feel the system level warranties will he worth the costs
associated with them?

5. Has the system level warranty law changed your method of pricing
warranties? If so, how?

6. Will contractors provide products of better quality as a result
of the system level warranty law? Please explain your answer.

7. Do contractors identify unreasonable specifications to the
government and if so do they ask they be removed and/or
corrected?

8. Are there advantages for contractors not to bring unressonable
specifications to the Government”s attentfon? If yes, what
are they?

9. Is there a maximum price for syc:u» level warranties e.g. 20X
of unit price?

Procedures Used to Analyze Data

When both the interviews and literature rzviews vere completed the
authors analyzed and edited the data. This was done to imsure the data

met the following criteria:

1. Accurate

2. Consistent with other data
3. Uniformly entered

4. Complete

5. Ready for tabulation

6. Arranged

During the editing process errors or omissions in the interviews
were ideantifed and corrected by follow-up interviews with respondents
for necessary correction and/or clarification. This was done to insure

accurate understanding and reporting cf the oplaions of those

interviewed. The period ui ovur siudy was fivie June 1504 to Augudst 1585, i

inclusive.
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As a means to obtain candid and sincere information from the

persons interviewed we declded to use a nonattribution policy whereby
specific organizations and/or individuals were not identified. Due to
the widespread media and Congressional attention, a nonattributiocn
policy policy was felt to be the only way to get honmest opinione from

vulnerable government and contractor executives.
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III. LAWS AND PRACTICES PRIOR TO P.L. 98-212

Overview cf Chapter

In this chapter we discuss the laws and practices pertaining to the
use of major weapon system warranties prior to the enactment of the
system level warranty law. The prior laws and practices were examined
from the standpoint of their effectiveness in achieving improved quality
for major USAF weapon systems., We discuss our findings under the old
laws and practices. In addition we discussed problems encountered uader

the o0ld laws and how they related to the systems level warranty law.

Prior Laws and Regulations

OQur discussion of prior laws centers on two sets of regulations.
The first is the Armed Services Procurement Regulaiion (ASPR). The
second set 18 the Defense Acquisition Regulation (DAR). Note the
Federal Acquisition Regulation (FAR) replaced the DAR in 1984, For the
purposes of the discussion on in this chapter the FAR is not applicable.
The FAR and iis relation to the systems level warranty law will be

discussed in the following chapters.

The ASPR was the DOD“s "basic statement of procurement policy for
military departments” (20:66). The ASPR provided for the following
types of warranties: warranty of supplies for complex and non-complex

{tems, correction of deficlencies, and warranty of sgervices
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(29:144-150). The ASPR served as the basic DOD procurement policy guide
for many years but it was eventually replaced by the DAR in the 1973s.

The ASPR clauses and provisions carried overrto the DAR.

Like the ASPR the DAR provided for "uniform policies for the
Departments of the Army, Navy, and Air Force relating to the procurement
of supplies and services under the authority of Title 10, United States

Code, Chapter 137" (20:66).

An Alr Command and Staff College research report om Air Force

Management of Warranties lists and defines the five types of warranties

available for procurement application under the ASPR and DAR:

1. Reliability improvement warranty (RIW) (formerly referred to as
a "failure free” warranty) is the latest type to be implemented
in the DOD. An RlW is defined as a provision in either a fixed
price equipment overhaul coatract in which for a fixed addi~-
tional price:

The contractor agrees for a specified or measured period of
use, he will repair or replace (within a specified turnaround
time) all equipment that fails (subject to specified exclusioms

£ applicable); and

The contractor is provided with the mometary incentive,
throughout the period of the warranty, to enhance the produc~
tion design and engineering of the equipment so as to improve
the field/operational reliability and maintainability of the
system/equipment, thus reducing the required number of
repairs.

2, Correction of Deficiencies Clause - Under this type of warranty,
the contractor agrees to correct any design, material, or work~
manship deficiencies which result {n the specific item perform-
ing below specification and coantractual requirements. Such
clauses in Air Force Systems Command weapon systems and govern-
ment furnished aerospace equipment contracts usually apply to
spare parts, aerospace ground equipment and any other supplies
included in the contract.

3. Supply Warranty - Under this warranty, the contraccor is respon-~
sible to replace or rework contract items if defects or noncon-
formance in design (if applicable), material or workmansh.p are
found prior to the expiration of a specified period of time or

25



before occurrence of a specific event., WNormally, there should
be no significant increase in item price for this kind of
warranty. It should be quite feasible to make a positive
determination that a defect existed at the time of acceptance if
it 1s found when the item is drawn from supply for initial use.
However, it will be more difficult to determine a defect existed
at the time of original acceptance if the item has been
installed and operating for some appreciable period of service
and is then found defective.

4, Service Warranty - Under such a warranty, the contractor agrees
to correct defective services providing defects of nonconfor-
mance in design (if applicable) and workmanship are found prior
to the expiration of a specified pericd of time or betore the
occurrence of a specific event.

5. Commercial Warranties - These are similar to supply and services

warranties except the contractor determines responsibility.
(8:4~5)

Of the five types of warranties listed above the authors found the
correction of deficiency and reliability improvement warranty were the
most commonly used.in relation tc weapon systems. OQur reseach found the
COD clause was the most predominantly used form of warraaty under the
old laws and regulations. The COD clause coupled with a clear
specification and a positive government/ccatractor relatiounship allowed
for a far-reachiang catch all remedy to correct deficiencles. Interviews
with government executives ludicated the RIW was the second most
preferred type of warranty. Government executives preferrved the RIW
since it was easy to administer i.e. allowed for a minimal conflict
between the government and contractor as to liability, the costs were
identified upfront (nc unprogrammed costs), and focused on components
rather than systems. Contrators liked the RIW since it was essentially
a sole source contract. It was also learned from government sources
that RIWs were a way for contractors to correct aeliciences at tLiwe

government”s expense, Due to poor government tracking and processing of
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claims contractors often escaped responsibility for defects. In
conjunction contractors received additional cost bepefits due to few

government claims belng filed.

Differences Between 0ld and New Warranty Laws/Reguiations

As 1llustrated above neither ASPR nor DAR provided for "weapon
system” warranties in the sense required by P.L. 98-212. The focus
under ASPR and DAR was on component warranties. In that a system is the
sum of its components, one could say the weapon system was warranted by
many component warranties. By contrast the new public law requires a

weapon system warranty covering all components.

The component warranties, provided for under ASPR and DAR, were not
without problems. It is important the reader uandergstand the problems
encountered with component warranties because these same problems may be
applicable to the systems level warranty law. Since a law is only as
good as its enforcement we will look at how the prior warraznty laws and
regulations were administered by DOD/USAF field personnel and what type

of problems were encountered, |

Practices Prior to P.L. 98-212

Qur d'scussion of the practices prior to P.L. 98-212 originates
mainly frow our field interviews and literature review. Specific

sources from our field interviews are not identified in cccordance with

cur statcd ncnatiributicn peolicy, UYe dintarvieuad approvimataly 100
peopl: from both tha DOD/VUSAF acquisition community and key personnel in F
27
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top defense firms. The specific sources are not identified because of
the senstive nature of the questions asked. However our interviews with
DOD/USAF people were from the following disciplines: contracting,
program management, logistics, engineering, and legal. Military people
interviewed interviewed were mainly Major through Colomel, Government
civilians interviewed were in the GS-12 through GM-15 grades. 1In y
addition we interviewed a Congressional aide. In a similar fashion, our
interviews with contractors were conducted with their contracting,
pricing, and legal pecple. Contractor personnel interviewed, like their
DOD/USAF counterparts, were also senior and middle managers. Most of
the people we talked to had a minimum of 10 yesrs experience in the
weapon system acquistion business and were either im charge of thelir
respective departments or held a key position in that department. The
results of our interviews are repotrted Iin au aggregrate opinion fashion.

Our research revealed the following {nformation omn prior practices:

a. The DOD was a self-insurer of {ts own systems. Overall it was
felt this was more cost-effective than paying the contractor for a

warranty or similar fcrm of imsurance.

b. DOD reiied mainly on implied versus explicit warranoties.

Warranties wecre based on the goodwill betwen the contractor and

government. Contractor goodwill was important since a bad product would
make for a poor reputation and the possibility of lost future DOD/USAF
business; the oppcsite was true fer good products. It was therefore
mutually beneficial to the contractor and the government to insure

quality products were pruvided.
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c¢. Warranties prior to P.L. 98~212 mainly focused on components.
Progrém and implementation strategies as well as contractual instruments

were all geared to this philosophy.

e T T .

d. The COD clause was the predominant form of warranty found during

our research. The COD focused mainly on materials and workmaanship.

Performance per se was not warranted.

e. Most programs did not tailor warranties to their specific needs.

Rather they simply pulled the standard provisions from the ASPR and DAR

RARPLIF -SSR

and 1nserted them into their respective contracts. The same ASPR and

DAR warranty provisions were inserted verbatim year after year from one

ERY s

contract to the next. OQur research revealed no unique and/or tailored

P

ot e

warranty clauses.

AR

f. Guidelines for adminstering and preparing major weapon system
contract warranties were few and far between. Guidance even for
component warrantles was vague., For example the ASPR and DAR mention
one should consider the Iollowing factors when using warranties:

1, Nature of ltem

2, Cost

3. Aduinistration

e ARNRILMOY _ IEENUESRY A

.
L

4, Trade Practice. (29:1:55-1:56)

However the guldelines were too vague for contracting officers and

T
r oy,

% administators to follow. In most cases, we found the individual program
ﬁ was for the most part on its own when it came to preparing and

:: administering warranties.
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g. Our research revealed little early on work between the key
offices i.e. SPOs, AFPROs, ALCs, and using commands 4s far as how

warranties would be structured and administered.

h. Neither field nor policy making persons interviewed were able to
tell us how they performed warranty cost-benefit analysis. We found no
structured methodology on how to perform warranty cost-benefit and/or

(technical) tradeoff analysis,

i{. In conjunction with the lack of a structured method to perform a
cost-beneifit analysis we found the requisite historical relilability and
maintability (R&M) data base 18 severely deficlent to nonexistent in the
field. Many government programs/buying offices were not purchasing the
type of data required to structure 2 good warranty on the same or
similar type items in the future. When the required R&M data was being
collected it was oot being cousolidated for future warranty use {.e.
pricing, administration, and identifying essential performance features.
Overall we found many proxram offices did not get the type of data
required to structure a good warranty until it was too late and too

often not at all.

j. As part of the warranty data problem, weapon system testing
appeared to be inadequate for the purposes of obtaining good R&M data
from which to strucuture a warranty. Testing for warranty purposes
received a low priority compared to other program elements.

Insufficlent collection and analysis of test data contributed toward the

problem of a poor data base ou wihichi tu develup {uiuie wairauniles.
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k. Steady and rapid turnover of key program management and
contracting personnel in a variety of programs has weakened the
historical data base (corporate memory) and thereby hurt program
continuity. This impacts the overall program to itclude the corporate

memory required to structure and administer good warranties.

1. Overall we found little real emphasis on warranties. The main
emphasis found was on cost, schedule, and performance with support
related elements taking a back seat i.e. warranties. The authors
observed a lack of proactive warranty planning for follow-om buys of
current and similar systems. We felt there was a lack of aggressiveness
on the part of those responsible for implementing warranties. There was
a lack of communication between those who wrote the warranty
lawe/regulatiors and those required to implement them. In general we
felt field personnel interviewed had a very indiffereat attitude about

warranties.

The authors are not aloce in our findings on prior laws and
practices. In a 1979 study presented to the U.S. House of
Representatives Committee on Appropriations on DOD use of warranties the
Surveys and Investigations Staff reported similar findings. As the
staff noted "at least nine other reviews had been conducted on DOD”s use
of warranties by agencies such as General Accounting Office (GAO), Army
and Air Force Audit, Defense Audit Service, and the Ratio Technical
Commission for Aeronautics (RTCA)" (30:i1). The studles indicated
problems in five major areas:

1. lack of visibility over the cost or use of warranties at
headquarters level;
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2. lack of {pformation at the user level on the existence of
warranties oo the items covered;

3. inadequate information regarding warranty terms and corrective
procedures;

4, complicated cnd time consuming procedures needed to ottain
warranty service; and

5. warranty expiration during extended storage or shipping time.
(30:11)

Air Force Management of Warranties has similar findipngs to those

mentioned above. Specifically mentioned problems are listed below iu

quotes/paraphrases:

1. Basic policy and prccedures for warranty administration exist
within the Aiz Force although weaknesses are present. The
s jor problem stems from vague guidance as tc whken warranties
should be used, and from failure to couply with existing
procedures. (8:4)

2. Warranties for items shipped overseas muat be weighed againmst
their cnst to return/repair them at the manufacturer”s facility.
This i3 often not done. (3:5)

3. There is au inadaquate warranty data base. The Alr Force has
warranty guldelines but without data and administrative proce-
dures to make them meaningful the warranty will continue to be
misused and confused. Continued warraaty use uader these con-
ditions is {neffective. (5:7)

4, There 18 no single individual or activity charged with overall
surveillance of warrsnty programs. Improper application of
prescrited procedures was a major factor in the ipeifective
use of warrantles. (8:10)

5. Curren'. Government regulatious aud procedures for the
procurement and administration of warzanties do not provide
for efficient and offective applicatior and enforcement of
warrauly provisions. (8:11)

-
k]

6. Gverall problems noted by the study are: lack of knowledge by
those responsible for implementing procedures, vague guldance,
lack of compliance wirh established procedures, and a perception
warranties are not worth the time, effort, snd expense. (8:1ii)
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Issues Concerning Prior Laws and Practices

Our research indicated the prior provisions worked well when a good
government and contractor relationship existed and the contractor”s
concern for his/her corporate goodwill was paramount. However the
overreliance on unstructured and implied warranties was not without
consequences as some well-publicized cases have succinctly demonstrated.
Weapon system horror stories such as the all too limited C-5A wing life,
Maverick missiles not being able to hit their targets, overpriced spare
parts, unrealistic testing conditioms, and engines on the M~1 tank
jamming from dust. These and similar incidents created and/or
reinforced a public perception the DOD procurement process was
icherently flawed. Worse yet the public perceived the DOD”s will to
enfcrce. its contractual provisious was mediocre at besi. A Key factor
bringing public attention on weapon system acquisiticn wae their
dracertially escalating costs. A majcr factor focusing attenticn on DCD
acguisitions problems was the emphasis on readiness in that the {.S.
military relies on the guality of its weapon systems to offset the
quantitstive advantage enjoyed by the Soviete. Reduced U.S. weepon
systen quality threatens to invaildate this whole premise cf quality
over quantity. The July 1985 issue of Alr Force magazine notes the
Soviets ar2 not only ahesd of the U.S. vuantitatively bui are alsu
aggrassively making progress im closing the qualitative gap (31:95). As
part of tne result of the ivecreasing public attention and growing
perception of DOD mismanagement coupled with tha growlag Soviet thueat,

the new systeXls level warranty law was enacted Dy Cougress.
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After P.L. 98-212 was enacted we asked all sirveyed government

field personnel what they felt was the best way to make warranties
effective. A consensus .t governmeut fleld opinions indicated the test
combination of the prior laws and practices was the use of the COD
clause and a good weapon system specification. It was felt this
combination provided a principal contracting officer with a far-reaching

remedy to correct defects,

However the authors note a potential problem in developing
ercessive specifications, Often the government develops toou many
detallad, covexlapping, and conflicting apecifications and as a result
the weapon system complexity increases accordingly. Increased
cemplexity leads to lncreased costs and difficulty with administering
and enforciug warranties. If warranties are inadequate, then the
quality may be inadequate and fa{lures may occur. Failures receive bad
press which lower public confidence in the DOD weapon system acquisition
process. Lower confidence prompts Congress to pass more laws that
require excessive specifications and management controls. Thus Congress
assumes more of 2 micromanagemnt versus macromanagement role and the

cycle repeats itself potentially aggravatiug the problem further.

Tc the authors an effective warranty needs to be balanced against
rick and cost. Technical and admiunistrative risks need to be balanced
with the ilavel of tachnical expertise being sought and the
admiuistrative burdeu required frow both the government and contractor
stundpoint., A review of warcanty costs should also consider insurance

costs.
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Chapter Summary

The key laws and regulatious used to gulide warranty use prior to
P.L. 98-212 were the ASPR and the DAK. The Federal Acquisition
Regulation replaced the DAR in 1984 and discussion on it (as it relates
to warranties) has been reserved for the next chapter. This chapter
presented the five basic warranties available during the pre-P.L. 98-212
period. The author”s research found the COD and RIW the most
predominately used under ASPR and DAR. Having presented what was used
prior to the new law, the authors presented the key difference between
the old and new warranties. The key difference being components, under
the old laws and regulations, as opposed t¢ warranting the entire system

under the nev law.

The authors provided examples of problems encountered with the old
laws and regulations and the results of their field interviews. The
field interviews found some very obvious problems which had been raised
in several other previous investigative/analytical reports and on wnich
very little progress had been made. Those problems included: a poor
data base upon which to draw from, write, and cost analyze future
warranties; a lack of communication between the key players in
developing and administering warranties; no central focal point for
managing warranties or consolidating data; excessive specifications
which complicated DOD and other warranty enforcement; and little real

emphasis on warranties.
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IV. REQUIREMENTS OF P.L. 98-212 AND P.L. 98-525

Overview of Chapter

In this chapter we will discuss the requirements of the systeas
level warranty law (P.L. 98-212) and its subsequent wodification (P.L.
98-525). The systems level warranty laws will be examined from the
standpoint of their legal requirements. As part of the discussion on
the new laws the authors will discuss the laws and their relation to the
Federal Acquisition Regulation (FAR). A comparison of the warranty
provisions {u ASPR and DAR to those of the FAR and P.L. 98-212/525 will
also be presented.

Federal Acquisition Regulation{Watranty Requirements
N

The FAR i3 now the principal acquisition regulation used by USAF
contracting personnel at all levels. Field personnel use the FAR for
guldance and direction in structuring warrranty provisions feor
contracts. The new warranty law requires contracting cfficers to have
written warranties in weapon system contracts. In that regard one would
be remiss not to discuss the systems level warraantyv law and its relation
to the FAR. To understand the impact of the systems level warranty law
on the FAR it is essential the reader first understand the FAR warranty
requirements. Once the FAR warranty requirements are understood they

will then be compaied to the new public laws.
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The FAR became effective 1 April 1984 (33:4). Contract

Management magazine defines the Federal Acquisition Regulation as:

one, governmentwide acquisition regulation that contaias
acquisition policies, procedures, contract clauses, and forms
relating to all federal government agencies. It 18 neither a uew
set of regulations, nor is it more regulations. Rather, it is a
consolidation and simplification of the regulations of the DAR, the
NASA PR, and the GSA FPR. (33:4)

The Air Force Institute of Technology text Govermment Contract

Law explains the purpose of the FAR.

It precludes agency acquisition regulations that unnecessarily
repeat, paraphrase, or otherwide restate the FAR and it limit
agency acquisition regulations to those unecessary to implement FAR
policies and procedures within an agency. The FAR provides for
coordination, simplicity, and uniformity in the Federal acquisition
process. The FAR includes changes recommended by the Commission on
Goverament Procurement, the Federal Paperwork Commission, various
Congressional groups, and others. It also provides for agency and
public partipation in developing the FAR and agency acquisition
regulations. (36:1-11)

The DAR, NASA Procurement Regulation, and the GSA Federal
Procurement Regulation will still be used until all contracts writtern in
accordance with them are eventually closed out. As Contract

Management notes "In a few cases, this might be 10 to 20 years” (33:4).

Our specific discussion of FAR warranty guidance and provisions 1is
limited to the following areas:

a. General discuscion

b. Criteria for the use of warranties

c. Authority for use ot warranties

d. Limitations on warranty use
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e. Warranty terms and conditions

Each area is discussed in the following paragraphs.

General discussion. To begin with, the FAR defines a warranty as

“a promise or affirmation given by a contractor to the Government
regarding the nature, usefulness, or condition of the supplies or
performance of services furnished under the contract” (34:46~9). The
FAR notes a warranty should speci{fy both Government and contractor
rights and obligations iu case items/services are defective. The
warranty should also foster quality performance (34:46-9). According to
the FAR a warranty should provide for these general items:
(1) A contractual right for the correction of defects notwith-
standing any other requirement of the contract pertaining
to acceptance of the supplies or services by the Govern-
ment; and
(2) A stated period of time or use, cr the occurence of a speci-~

fied event, after acceptance by the Government to assert
a contractual right for the correction of defects. (34:46-9)

Criteria for the use of warranties. Like the ASPK and DAR, the FAR

recommends a contracting officer consider the following factors in
deciding whether a warranty is approprilate:
(a) Nature and use of the supplies or services. Thig includes

factors such as:

(1) Complexity and function;

(2) Degree of development;

(3) State of the art;
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(4) End use;

(5) Difficulty in detecting defects before acceptance; and
(6) Potential harm to the Government if the ftem is defective.
(b) Costs arising from:

(1) Contractor”s charge for accepting the deferred liability;
and

(2) Government warranty administration and enforcement
(c) Administration and enforcement must consider:

(1) Nature and complexity of item;

(2) Location and proposed use of the item;

(3) Storage time for the item;

(4) Distance of the using activity from the source of the
item;

(5) Difficulty 1in establiching exixtence of defects; and
(6) Difficulty 1n tracing responsibility for defects.

(d) Trade practice i.e. is a warranty normally included in the ltem
price. (34:46-9)

Authority for use of warranties. The FAR states "use of a warranty

in an acquisition shall be approved in accordapce with agency
procedures”™ (34:46~9). Note: the new public law no longer allows
agencies the discretion to decide if warranties will be used for weapon
systems., The law dictates the use of explicit written warraties in

weapon system contracts. Specific requirements of the law will be

discussed later in this chapter.

P md o d
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shall not use warranties for cost-reimbuyrsement contracts, unless

approved by agency regulations (34:46-9).
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Warranty terms and conditions. The FAR requires contracting

offcers to make sure warranties clearly state the following areas:

(1) Exact nature of the item and its components and characteristics
that the contractor warrants;

(2) Extent of the contractor”s warranty including all of the
contractor”s obligations to the Government for breach of
warranty;

THERY > A p S S AN T T

(3) Specific remedies available to the Goverament; and

(4) Scope and duration of the warranty. (34:46-10)

O e AL

The four areas listed above are key to successful enforcement of
- warranties. These areas are key because they make it possible to
i identify who has responsibility for correcting defects and therefore

promotes effective eunforcement,

. The FAR makes the salient point that a warranty is only as good as
its enforcement. Specifically the FAR says "The Government”s ability to

enforce the warranty i{s essential to the effectiveness of auy warranty”

saying "There must be some assurance that an adequate administrative

I (34:46-9). FAR continues {ts discussion on warranty administration by
N
O

system for reporting defects exists or can be established” (34:46-9),

Warranty admiaistration 1s a vital point which will be discussed in

3 detail later,

- The 1 April 84 FAR states warranty use is not mandatory (34:46-9).
n

N This is no longer true due to the enactment and requirements of P,L.
98-212 and P.L. 98-525.

2
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Requirements of Public Law 98-212

l In this section we will discuss the requirements of P.L. 98-212 and
interpretations of its key sections. Bz2fore discussing P.L. 98~212 1in

detail 1t is important to briefly clarify the rationale for its

SN E & N e e

enactment. As the 14 May 1984 issue of Fortune magazine notes Senator

Andrews felt if people could get warranties on their TV sets, washing

PR BT R

machines, and air conditioners then the Pentagon should be able to get

warranties on its weapon systems. Io fact the Senator”s tractor came

with a8 warranty (5:143)., These arguments are popular, easily

PRSI )

b understood, have a common sense appeal, and were highly publicized by
2 the media. Consequently the law was passed. The appropriateness of
analogles between commercial items and weapon systems will be discussed

in subsequent chapters,

The actual law is very short, in fact it is only one page. Public

- Law 98-212, Section 794 is provided telow:

Sec. 794,(a) Except as otherwide provided im this section, none of
the funds appropriated by this or any other Act may be obligated or
expended for the procurement of a weapon system unless the prime
contractor or other contractors for such system provides the United
States with written guarantees——

v MW -

(1) that the system and each component thereof were designed
and manufactured so as to conform to the Government s
performance requirements as specifically delineated (A) in the
production contract, or (B) in any other agreement relating to
the production of such system entered into by the United
States and the contractor.
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(2) that the system and each component theorof, at the time
they are provided to the United States, are free from all
defects (in materials and workmanship) which would cause the
system to fail to conform to the Government”s performance
requiremens as specifically delineated (A) in the production
contract, or (B) in any other agreement relating to the
production of such system entered into by the United States
and the contractor, and

(3) that, in the event of a failure of the weapon system or a
component to meet the conditlions specified in clauses (1) and

(2)--

(4) tne contractor will bear the cost of all work
promptly to repalr or replace such pats as are necessary
to achieve the required performance requirements; or

(B) {f the contractor fails to repair or replace such
parts promptly, as determmed by the Secretary of Defense,
the contractor will pay the costs incurred by the United
States in procuring such parts from another source.

(b) A written guarantee provided pursuant to subsection (A)
shall not apply in the case of any weapon systeam or component
thereof which has been furnished by the Government to a
contractor,

(c) The Secretary of Defense may walive the requirements of
subsection (a) in the case of weapon system if the Secretary-~-

(1) determines that the waiver is necessary io the
interest of the national defense or would not be
cogt-effective; and

(2) notifies the Committees on Armed Services and
Appropriation of the Senate and House and Representatives
in writing of his intentium to wsive such requirements
with respect to such weapon system and includes in the
notice an explanatioa of te reasons for the waiver,

(d) The requirements for written guarantees provided in
subsection (a) hereof shall apply ounly to contracts which are
awarded after the date of enactment of this Act and shall not
cover combat damage. (32)

The key features of P.L. 98-212 are its emphasis on warranting the

entire weapon system, ils emphasis on having the prime contractoc

correct defects, and its specific emphasis on warranting performznce.
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The overall law requires (weapon) system level warranties for

performance, materials, and workmanship. This is quite a change from
the ASPR, DAR, and FAR provisions, discussed previously, which primarily
focused on warranties for component material and workmanship. P.L.
98-212 specifically identifies the prime contractor, as opposed to the
subcontractors, as having overall respomsibility for correcting weapon
system defects. This 1s a significant change from the ASPR and DAR
where defective components were corrected by the individual vendor. DAR
and FAR warranty provisions were examined for compliance with the
statutory requirements of the new law by the Alr Force System Command
Staff Judge Advocate. In their legal cpinion, dated 2Z March 1984, the
Director of the Comntract Law Division stated in summary “"none of the
flve clauses revieved comply with 2ll statutery requirements and OSD/AF
guidance as is, but all could be made to comply with appropriate add-on
paragraphs” (19:2). The clauses examined were: DAR 7-105.7b, DAR
7-105.7c, FAR 52.246-18, FAR 52.246~19, and the 0SD model clause (19).
The last key feature of P.L. 98-212 is its specific emphasis on
warranting weapon system performance. Under the ASPR, DAR, and FAR only
performance and workmanship were warranted and then only at the
component level versus the systems level. P.L, 98-212 encompasses

several other aspects.

The other aspects of P.L. 98-212 {nvolve the remedies for
corrections, exemptions, and waivers to the law. The remedles for
correction are essentially for the prime contractor to replace or repair

defective parts or if the prime cannot do so then the prime must pay

someone else to repair/replace. Exceptions to P.L. 98-212 only occur
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for those weapon systems or componments furnished to tt prime contractor
by the Govermment. Waiver authority can only be obtained under two
conditious. First the warranty must be determined not to be cost
effective and both the House and Senate Armed Services and

Appropriations Committees must be notified.

The new public law left some areas unaddressed and thus caused some
confugion. Some of these concerns were addressed during the annual
Boeing Principal/Corporate Administrative Contracting Officer conference
held on 24 October 1984 at Cape Kennedy, Florida are summarized below:

l. How does cne determine the duration of the guarantee? How does
one tailor the guarantee clause to their program?

2. How does one determine {f performance requirements are realistic
and achieveable in accurately reflecting the needs of the weapon
systew? How does one identliy the appropriate compounants of the
weapon system for applicability of a written guarantee?

3. How is consequential and third party damage covered/excluded?

4. Who assumes liability for transportation costs to and from the
repair facility?

S. How does one determine equitable adjustment for defective items?

6. How does one determine the cost-effectiveness of the guarantee?
That is how docs one determine i€ the price for the guarantee is
beneficial to the governmeut? (14)

Based on these and other concerns, P.L. 98-212 was updated. The updated

law 1is discussed below.

Requirements of Public Law 98-525

-+ a4 . - ~Nn "~ —~ - _ = N M~ e Al
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year 1985 appropriations act (28). Based on our research there appears




to be little difference between P.L. 98-212 and P.L. 98-525 except the
latter is more specific as to when the systems level warranty applies
and when Congress is to be notified of waivers. The following is a
general comparison of the two public laws; the details of their
differences will be discussed in subsequent paragraphs. Warranties are
still required on a system level for performance, materials and
workmanship under both laws. Both emphasize the prime coatractor is to
correct defects or pay another for thelr correction. Weapon system
performance under P.L. 98-525 is still explictly warranted. The
remedies against the contractor are essentially the same but have been
made more flexible under P.L. 98-525., Both P.L. 98-212 and P.L. 98-525
do not require guarantees for weapon systems or components that are
government furnished; however, the latter allows for tailoring in this
area. Rules for waivers to the law are also similar. In short there is
little difference between P.L. 98-212 and P.L. 525 except P.L. 98-525
did refine and narrow the scope of P.L. 98-212 and redefined some key

terms.

P.L. 98-525 modified several important definitions pertaining to
the systems level warranty. For example essential performance
requirement is now defined as "the operating capabilities or maintenance
and reliability characteristics that the Secretary of Defcnse determines
are necessary for the system to fulfill the military requirement for
which it is designed"” (35:34). A cowmponent is defined as "any
constituent element of a weapon system” (35:34). A mature, full-scale
production weapon System means “the manutacture of all units of a weapon

system after the manufacture of the first one-tenth of the eventual
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total production or the inmitial producticn quantity of such systems,

whichever 1s lees” (35:34). This definiticn of mature, full-scale

production allows the services to use their discretion in warraanting the
first oune-tench of the initlal production quantity being purchased. The
authors feel a more crucial aspect of P,L. 98-325 was the change in the

definition for a weapon system.

Weapon system was redefined as "Equipment that can be used directly
by armed forces to carry out combat missions $100,000 per umit cost or
$10,000,000 total procurement cost. Excludes commercial items™ (28).
P.L. 98-525 expanded warraanty coverage to include design and
manufacturing conformity. The addition of a design and manufacturing
warranty was in addition to the warranties for materials and workmanship
aad essential performance conformity required by P.L.98-212 (28). The
scope of an essential performance requirement for a weapon system {8 now
narrowed to systems ln mature, full-scale production. Essential
performance requirements can be tailored; however, Congress must be
notified if essential performaiwce warranty requiremeats are not included
in the contract for a weapon system not in full-scale production (28).
Like it predecessor, P.L. 98-525 does not require a warranty for a
weapon system ¢. c¢omponent that has been furnished by the Government.
The law does allow for talloring {no this area (28). Walver authority
between the two laws is similar with P.L. 98-525 imposing more specific
requirements., For example P.L. 98-525 requires the Cungress be notified
30 days in advance of waiver approval. 1In addition 1if an essential
perivemguce reyuiremeui warrauty is owiierd Itow @ weapou system

contract not in full-scale production Congress musc be notified (28).
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An important point gbout P,L. 33-525 was ralsed in the 7 Jjuly 85

{ssue of Federal Contracts ieport is thez "DOD may use written guaranteeg

to a greater extent than required under the statue and may impose
broader requirements or more comprehensive remedies” (35:34). The
warrzanty requirement still extends to the prime contractor whom the law
defines as the one who “enters into an agreement directly with the

United States to furnlsh part or all of a weapon system”™ (35:34).

Overall Ccmparison ol P.L. 98-212/525 to Prior Warranty Laws

As we can see the systems level warranty laws emphasize written
warrantles for: design and manufacturing, essential perriormance
requirements, and materials and workmanmship. Under the new law the
whole system is warranted by oce contractor (the prime) as opposed to
each of the system”™s many components being warranted by many individual
contractors as done under ASPR ,DAR, and FAR. 1In addition design and
manufacturing and essential performance requirements are now warranted.
Overall P.L. 98-525 corrected weaknesses and confusions raised by P.L.

98-212.

The authors use the following chart provided by Headquarters AFSC

(Contract Policy) to summarize and compare the laws.




Comparison of Warranty Laws

Sectiou 794 of Section 2403 of
Item "84 Appropriatioes “85 Authorizations

Application All production Option - may exempt
initial production
from performance
warranty

Dollar Threshold Noue Applies Lo Programs
with total cost
exceeding
$10M or with a unit
cost exceeding $100K.

Remedy for Defect Manufacturer Repalirs Manufacturer may
repair or replace
or reimburse Gov“t
for repair or re-
placement at Gov“'t
election.

Materifal/Workmanship Required Required
Warranty

Performance Warranty Required for all mandatory Required for defined

performance requirements essential performance
requirements
Design/manufacturing Not applicable Required for all
Warraaty items
Congressional Required for each waiver Required for all
Notification major programs -
of waivers all others

consolidated (28)

Chapter Summary

In this chapter we presented the requirements of P.L. 58-212 as

modified by P.L. 98-525. Before delving into the new system level

warranty laws we discussed the FAR requirements and provisions prior to
the new laws and showed the previous provisions did not satisty the

sta -iory requirements in the public laws. The FAR reqguires some
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updating in light of the new laws in that it has been uced for component

instead of system level warranties. We have explained the principal
differences between the two laws were definitive in nature in that P.L.
98-525 narrowed and clairied the requirements of P.L. 98-212. The major
definitive changes were the definitions for weapon system and mature,
full-scale production. As we can see P.L. 98-212 and P.L. 98-525 are
essentially similar except the latter is more specific. It is important
to note "weapon systems warranties are statutorily based and thus are
required to be included in contracts covered by the Weapon System
Warranty Act - i.e. NDOD contracting activities do not have discreation

to include or exclude warranties in particular circumstances” (4:2).

In the next chapter we wiil discuss the Air Force efforts to

implement the system level warranty law.
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V. DOD/USAF DIRECTIVES IMPLEMENTING THE SYSTEMS LEVEL WARRANTY LAW

Overview of Chapter

In the previous chapter we discussed the requirements of the system
level warranty laws, This chapter discusses the formal direction giver
to DOD/USAF for the implementation of the systems level warranty law.
Implementation will be examined from the standpoint of DOD/USAF
direction and procedures. To give the reader a complete unders3tanding

of the implementing directives the authors have chosen to use extensive

. quotes and paraphrases from these directives as well as from other

authoratative sources.

USAF Implementation Direction

In this section we will discuas the formal direction given to USAF
field personnel to implement the systems level warranty law. Our review
found numerous implementing directives to each of the various
organizational levels. Rather than report on each one we have decided
to focus on the three key implementing directives. Our discussion of
these directives follows their chronlogical order of issuauce. The
following directives to be discussed are the: Alr Force Acquisition
Circular (AFAC) 84~10, the Defense Acquisition Circular (DAC) 84~9, and
the proposed USAF FAR supplement implementing AFAC 84-10/DAC 84-9.
Before discussing the implementing directives in detall the authors ieel

it is appropriate to provide a short narrative on how these directives
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originate aund what authority they carry.

The origins of the directives started with enactment of the system
level warranty law. As we understand the process inm this case the law
was then reviewed by the FAR Committee and found to be applicable only
for DOD since they are the only Federal agency that buys weapon systems.
It then became incumbent upon the DAR Council to review its
responsibilities to satisfy the law. From this point the procedure for
implementation passes on to the individual service. HQ USAF/RDC, the
Director of Contracting and Manufacturing Policy, is charged with Air
Force implementation of the new law. Our snalysis focuses on the Alr

Force implementation.

Each directive has an order of precedence. Public laws have
precedence over all directives. Directives from the FAR Committee have
priority over these from the DOD. DOD directives have priority over
those of the individual services., However the order of precedence and
issuance do not always coincide. Such is the case with the implementing
directives on the system level warranty law. In this particular
instance the AFAC 84-10 (covering USAF warrauty implmentation) was

issued before the DAC 84-9 (which covered NUD warranty implementation).

The Three Key DOD/USAF Implementing Directives

Air Force Acquisition Circular 84-10

The AFAC 84-10 was issued 28 December 1984 and became effective 2

January 1985. AFAC 84~-10 remained effective until replaced by the
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Defeunse Acquisition Circular 84-9 (7). AFAC 84-10 has two parts: the
interim DAR Council policy guidance on major weapon system warranties as

required by P.L. 98-525 Section 2403 and provided guidarce in the form

BRSSP

of an interim DOD FAR Supplement (DFARS) Subpart 46.7. The rationale for
incorporating tine DFARS 1in AFAC 84-10 is the "Air Force felt that
guldance was required imnrediately by the field due to the effectivity
date of the of law" (28). Discussion of the major parts of AFAC 84-10

p relating to majcr weapon system acquisition are discussed in the

following paragraphs.

The first major part of AFAC 84~10 1s the DAR Council policy

E guldance on weapon system warranties which became effective 2 January
1985. Our discussion of the DAR Council guidance 1s divided into the
following four areas: defintion of contract award, solication
implementation guldance, request for walvers, and AFAC 84-10 discussion

on DAC 84-9.

Definition of Contract Award. AFAC 84-10 defines what does and

S Y ANEvnIes 1y s s e, e s
LRI

does not constitute a new contract award because only new contracts are

|
“ r
PR

covered by the new law. The DAR Council implemention guidance in AFAC

'y
LI

ﬁ 84-10 states the following constitute countract awards:

.

o

- (1) new countracts;

i, (2) a modification to a contract to add additional quantities;

5: (3) rthe placement of an order under a basic ordering agreement or
o basic ordering agreemeat;

N (4) che defiuitizaiivu ui a leilei covniracit that includes a clause

requiring definitization in accordance with law and regulatlions
& in effect at time of definitization; and
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(5) definitization of options containing not-to~exceed prices.
(7:B-1)

The DAR Council, recognizing compliance could not possibly be
retroactive to all situations, states the following do not constitnte
new contract awards and therefore are not required to comply with AFAC
84-10:

(1) the exerciee of a priced production option where no further

definition or megotiation of terms 1s required;

(2) the notice to proceed with quantites after the first year
quaatiy in a multi{-year procurement;

(3) the definitization of an existing redeterminable comtract; and
(4) a contract for long-lead which covers only preparatory work,
aud does not itself call for delivery of end items. A contract

which subsequently incorpoates long lead effort does not meet the
criteria for applicatiou of this guidance. (7:B-1)

Soliciation Implementation Guidance. The DAR Council guidance
recognoized some weapon system contracts, at the time when AFAC 84-10 was
issued, had uotL yet been awarded and consequently issued the following
direction to include them. For contracts awarded after 1 January 1985
the following guidance applles:

ia) for source selection where negotiation have been completed,

commands must reopen negotiations to inmclude the required warranty

provisions either definitively priced or under a not-to-exceed

(NTE) to be negotited within some specified period.

(b) for source selections where negotiations have not yet begun,

solication amendments must be issued to incorporate warranty
provisivus.

(c) for sole source procurements, commands must reoper negotiations
to ioclude requied warranty provisions efither definitively priced
or as NTE.
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(d) 1f field activities determine that incorporation of the
warranty provisions prior to award would cause substantial delay in
that contract award, a waiver may be processed in the interest of
the national defense. Every effort should be made to comply with
the guldance. Use of waivers and savings clauses must be kept to a
minimum. Inclusion of a savings provisions in a contract will
require approval of a waiver. (7:B-2)

Request for Walvers. Waivers to the weapon system level warranty
law must be submitted along with the appropriate justification to
AF/RDC. The DAR Council 1ists the following as minimum requirements for

a waiver request:

(a) description of the systenm.

(b) walver requested, and ite duration if it extends beyond the
instant procuremeat.

(c) rationale for the waiver.
(d) warranty to be included in lieu of the required warranty.
(e) actions taken to preclude waivers on future procure-
ments. (7:B-2)
Walver guidance alsc states "Contract award will not be made until the
walver 1s approved and congressional notification i{s complete (when

required)” (7:B-2).

AFAC 84-10 Discussion on DAC 84~9., The DAR Council states "DAC
84-9 provides a completely new Subpart 46.7 of the DFARS which requires
that each veapon system contract coantaln three specific warranties, one
covering design and manufacturing requirements, one covering defects in
materials and workmanship, and one covering essential performance
requirements delineated iu the contract” (7:B-3). DAC 84-% also

provides for tailoring of warranties, ways to obtailn waivers, and
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direction on establishing: essential performance requirements,

warranties and foreign military sales, and warranty ccst benefit
analysis (7:B~3). The DAR Council guidance notes AFAC 84-10 will be
replaced by DAC 84-9 however due to time considerations they are
"i{gguing DAC 84-9 in its present form™ i.e. as it appears inm AFAC 84-10
(7:B-3). However DAC 84-9, like AFAC 84-10, will only be temporary

(7:B=4.

While the first part of AFAC 84-10 discussed the DAR Council
guidaoce the second part of AFAC 84-10 contains the DOD FAR Supplement
(DPARS) guidance on Subpart 46.7 i.e., for warranties. DFARS makes the
point warranty planning needs to be done early, warranties may be
included as part of an item”“s price or priced as a separate contract
line item, and requires field agenclies to track and accumulate data
relative to warranty costs (7:B-5). The DFARS continues by stating
warranties for major weapon systems will be done in accordance with P.L.
98-525 and with regard to warranty use limitations the DFARS states
"Except for contracts for the production of weapoun systems under 47.770,
contracting officers shall not include warranties in cost reimbusement
contracts"” (7:B-5,6). DFARS requires warranted items be marked in
accordance with Military Standard (MIL-STD) 129 and MIL-STD 130 and
requires warranties on technical data where it {s practical and cost
effective (7:B-7). DFARS also realifirms the definitions of key terms
used in P.L. 98-525 1i.e. "deslign and manufacturing requirements”,
"egsentlal performance requirements”,”prime contractor”, and the like.
However the definition of a weapon system i.e. "a system or major

sybsystem used directly by the armed forces to carry out combat

55




missions” requires special attention since the DFARS expands on this

definition (7:B~8). The DFARS guldance on weapon system definition is

provided below:

By way of 1illustration, the term "weapon system” includes but is
not limited to the following, 1f intended for vse in carrying out
combat missions; tracked and wheeled combat vehicles;
self-propelled, towed and fixed guns, howitzers and mortars;
helicopters; naval vessels; bomber, fighter, reconnalssance aand
electronic warfare aircraft; strategic and tactical missiles
includng launching systems; guided muntions; military surveillance,
command control, and communication systems; military cargo vehicles
and aircraft; mines, torpedoes; fire control systems; propulsion
systemg; electronic warfare systems; and safety and survial
systems. This term does not include related support equipment,
such as ground handling equipment, training devices and accessories
thereto; or ammunitiocn, unless an effective warranty for the weapon
system would require inclusion of such items. (7:B-9)

DFARS policy requires a weapon system cost threshold of more than

$100,000 unic coet or more thanm $10,000,000 for total procurement cost

for the warranty to be required. This policy also requires these

thresholds apply to production efforts occuring after 1 January 1985
(7:B~9). Specific policy provisions parallel those required by P.L.
98-525 in that they require the same type of warranties i.e. for

performance, materials and workmanshlp, and design and manufacturing.

DFARS allows a contracting officer (CO) some discretion when it
comes to tajloring system level warranties. A CO may narrow the scope
of the warranty as well as limiting the coutractor”s liability. The

reason for the tailoring is to insure cost effectiveness (7:B-10).

DFARS states "essentlial performance requirements™ be established by

the >Secretary of befense or neads ¢f military gepartment, or delegees

{(7:B-11).
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DFAFRS does not require prime contractors to warrant goverument

furnished property (GFP) unless the following conditions occur:
defective installation, installation or modificatiomn in a way that
inovalidates a manufacturer”s warranty, or modifications made to the GFP

by the prime coatractor (7:B-11).

DFARS notes it is DOD policy "to only obtain warranties that are
cost effective” (7:B-12). 1In that regard DFARS requires an analysis be
done of warraaty costs i,e. acquisition and administration. DFARS
recommends life cycle costing techniques and comparisons to similar
systems to help with the analysis, DFARS recommends the analysis be

documented in the contract file (7:B-12).

DFARS also requires each Military Department tc "issue procedures
for processing waivers, notifications, and reports to Congress"
(7:B-14). Each walver request must contair the following: description
of the system, waiver requested (and its duratibn beyond if it {s beyond
the instant procurement), ratiomale, warranty substitute, and actioms to
prelude use of future walvers (28). A written record must be kept of
each waiver and a copy of the Congressional notifiation must be
submitted concurrently to the Under Secretary of Defense (Research and

Engineering) (7:B-14).

Defense Acquisition Circular 84-9

As previously mentioned AFAC 84-10 was issued prior to DAC 84-9.
The reason AFAC 84-10 was issued before the DAC instead of afterwards as

one would normally expect (i.e. concerning precedence) involved timing.
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An AFAC can be issued very quickly compared to a DAC where the former

may take wevks and the latter may take months. Because top policy
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makers felt gulidance on systems level warranties was needed right away
the AFAC was 1issued. Based on our review the AFAC 84-10 (dated 28

December 1984) guidance on Subpart 46.7 is essentially the same as the

LTS MR A

DAC 84~9. Though dated 2 January 1985, DAC 84-9 did not reach the field

«

until March/April 1985. 1In fact all the wording in DAC 84-9 {s for the

L a4

most part verbatim from AFAC 84-10. To preclude redundancy we will not

d¢!scuss the DFARS guidapce again. Suffice it to say they are the same.

NERVRRIR M i

) Proposed USAF FAR Supplement Implementing AFAC 84~10 and DAC 84-9

At the time of this writing the proposed USAF FAR Supplement for
AFAC 84~10 and DAC 84-9 is in draft form. The USAF FAK Supplement was
. to be released during the summer of 1985; however, this has not occured
- due to the many Congressional and Defense Industry comments omn the draft
document. The exact release date 1s unknown. ilowever we can discuss

some of its key features.

First of all "A team approach is suggested for developing warranty
strategy which includes acquiring, adezinistering, and enforcing™ (28).
The team approach basically involves including all the acquisition
related disciplines in warranty planning to include: program management,
engineering, logistics, budget, contract, pricing, and weapon system
users. Warranty strategy is to be formally documented in two plans.

One plan will be for acquisition and the other plan will be for

administration and enforcement (28).
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Second, contracting officers are now required by the USAF
Supplement implementing AFAC 84-10/DAC 84-9 to keep closer watch ot
warranty costs with periodic reporting as well as documenting the
warranty cost-benei{fit analysis. Contractors must justify aay "over and

above costs” for warcanties (28).

Third, warranty terms and conditlons concerning essential
(government) performance requirements will now be covered by one of the
conditions or a combination thereof listed below:

(1) Where the performance requirement is deemed to have been met

upon satisfactory completion of a specified test or demonstation,

in the event the item fajils to pass the test or demonstration, the
contrator shall at ao additional cost to the Government perform all
design and manufacture work necessary to conform to the contract
requirements and repalr or replace the defective items as

GEeCEsS5aTY.

(2) where the performance requirement consists of operating an item

without designated failures or within certain failure rates for a

specified period the varranty shall provide that in the event the

item fails, the contractor shall at no additional cost to the

Government perform all design and manufacture work necessary for

the item to counform to the contract requirements and repair or
replace such defective items as may be necessary. (28)

The fourth area to be discussed under the USAF FAR Supplement
implementing AFAC 84-10/DAC 84-9 was warranty tailciring regarding
exclusions, limitations, and scope. Exclusions have the effect of
relieving a contractor from “liability for correcting specified defecte”
(28). Under the new guidance "Contracting Officers shall not agree with
any exclusion unless the relationship between the excluded defect and
boycnd the rezsconabla contral of and not
attributable to any fault of the coatractor” (28). The next area under

tailoring concerns limitaticns which serve to limit the contractor”s
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1li{ability. Under the new guidance contracting officers will not be able

Lo agree to any limitations hindering importcnt Covernment goals (28).
Lastly, the scope of the new guidance requires "When A cost type
production contract is used to acquire a weapon system, cottracating
officers should defer obtainingz a warranty on essentlal performance
requiremencs until a fixed-price production contrict is used” (28). OQur
discussion of the new guidance is based on the current drafc, however;
the reader should be aware the guidance is in draft form and is subjecu

to change,

Chapter Summary

In this chapter we examlned the DOD/USAF implementation

direction/guidance with respect to the systems level warranty law.

Formal implementation direction is contained in three key
documents: the AFAC 84-10, DAC 8%4-9, and the proposed USAF FAR
. sdlement Implecmentation for AFAC 84~1C/DAC 84-9. The authors consider
thesa three documents to be key becsuse AFAC 8§4-10 and DAC 84-9 are most
preconinateiy used by field activities and they consolidate all previous
guldaace. The proposed USAF FAR Supplement implems2eiirg AFAC 84-10/DAC
84-9 coutinues with this consoiidated guidance further narrowing it for

USAF use.

The AFAC 84-10 ccotained DAR Councill guidance with respect to
contract defintion, solication implementation, waivers, and disussion of

DAC B4=9. AFAC 84=~10 alsu wvuuilaiued the OO0 TAR Supploment Sub

46.7. This subpart was I{scued separtely as DAC 84--9 and appears to te
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identical to the previous one in AFAC 84-~10. The proposed USAF FAR

Supplement is in draft form.

Since a law and/or regulation is ounly as good as its enforcement
the :uthors obtained data on how field personnel were actually
implementing the systems level warranty law. Accordingly the unext

chapter wili discuss our findings concerning implementation practices.
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VI. USAF SYSTEMS LEVEL WARRANTY LAW IMPLEMENTATION PRACTICES

Overview of Chapter

This chapter discusses the USAF implementation practices and
administration of the systems level warranty law. Implementation and
administration {s examined from the standpoint of actual field practices

observed by the authors.

USAF Implementation Practices

Our discussion on current implementation practices of the systems
level warranty law originate mainly from field interviews. We
interviewed approximately 100 people from both the DOD/USAF acquiszition
community and key personnel in top defense firms. The specific sourcesz
are not identified because of the seusitive nature of the questions
asked. However our interviews with DOD/USAF people were from the
following disciplines: coatracting, program management, logistics,
eugioneering, and legal. Military people interviewed were mainly major
through colonel. Government civilians interviewed were ir the GS-12
through GM-15 grades. In addition we interviewed a Congressional aide.
In a similar fashion, our interviews with contractors were conducted
with their contracting, pricing, and legal people. Contractor personnel
incerviewed, like their DOD/USAF counterparts, were also senior and
middle managers. Most of the people we talked to had a minimum of 10

vears experience in the weapon system acquisition business and were
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either {in charge of their respective departmeut or held a key position

in that departament.

For the purposes of this chapter, the results of our interviews are
reported in an aggregrate opinion fashiom. OQur research revealed the
follcwiug information on current systems level warranty law

implementation practices:

Findings on USAF implementation

Determining Warranty Cost Effectiveness

Though both the eystem level warranty law as well as lmplementing
directives (AFAC 84-10 and DAC 84-9) require it, USAF field persomnnel
are for the moast part unable to determine the cost effectiveness of a
systems level warranty. Upper and middle management people were unable
to perform a cost-benefit amalysis for a weapon system warranty. USAF
people did not know what type of approach/structure to use for a
warranty cost-benefit analysis. Instead the USAF pewple we interviewed
relied heavily on the contrator to price the warranty and then analyzed
the contractor”s methodology instead of preparing an independent
estimate for comparison purposes. This {s a potentially serious problem
since the heart of determining warranty cost effectiveness and
affordability should be the cost-benefit analysis, which from our

research was not being accomplished independently.

In conjunction witch not knowing how to approach the structuring of

a warranty cost-benefit analysis, fleld personnel also had problems
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pricing, i.e. estimating, the cost of the warranty for negotiation
purposes. What causes/compounds the problem 1s trying to determioe the
benefits of the warranty. The benefit of a warranty is very intangible
and hard to assess a dollar figure to. As a result most people reported
they dicn“t try. The problems of estimating cost and benefit were
further compounded by the limited historical data available on which to
base a warranty when accomplished for a new weapon system. With more
mature systems, i.e, those in later production runs, warranty cost
estimating was easier e.g. the C-130 alrcreft. However the problem of
estimating warranty benefits was still apparent. Another part of the
problem complicating the ability of estimating warranty cost
effectiveness 1s the Geverument”™s {nability to estimate varranty
administation costs. These costs are indeed very real and have the
potential of being quite significant, yet we found very little
coucolidated historical data available on warranty adminiastration costs.
We saw no atructured approach on how to estimate administration costs or

historical data being gathered to do so.

Only in one instance did we see a structured approach to warranty
costing. In thls case the methodology was being used by a major defense
contractor manufacturing flghter alrcraft. The contractor felt his
warranty costing approach was a competitive tool and was reluctant to
release tco much information. However he did tell us the warranty cost
model considered recurring and nonrecurring costs, retrofl{t costs, and
kit installaition costs. The model used standard statistical regression
metnods and was able LU bpiluw wariailly CUBLS a3 a pEfcEntage Of vnit

cost. The model was able to show warranty costs over a range of
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aircraft produced. Since chis particular weapon system had been in

production for a number of years the contractor had adequate data on

which to base a2 sound warranty cost model.

Warranty Data Zase

As previously mentioned the authors feel the key to an effective
warranty management and administ.: -.o>n program is the establighment and
maintanence of a good historical warcauty data base. A good warranty
data base aliows the USAF acquisiti<n pcrsonmnel to conduct meaningful
studies of warranty benefits and tradeoffo. The DOD and USAF have
recognized this and now vequire their acquisition personnel to maintain
this data as stated in AFAC 84-10 and DAC %4-9. Of the nine aajor
weapon system programs we studied, our research ludicated there was much
room for improvement in this area. None of the programs studled
required the contractor to specifically maintain warranty cost and/or
repair data. We did not find a contract with a separate line item
requiring this data in any of the programs we studied. Ip additiom, the
government was not keeping warranty data for future use. We saw no
central focus for warranty data at any of the USAF plant representative
offices nor at the systems program office. There was no centralized

accumulation of warranty data from the various weapon sysiems.

Thera did not appear to be any type of feedback mechanism, either
formal or informal, to get field performance data back from the users to
the buying activitles so warranty requirements and/or costs could bhe
updated in subsequent contracts. The warranty and repair data available

to fleld personnel was not in a form that permitted easy interpretation
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and/or tracking since this data was not summarized but rather came {n

the form of detailed and voluminous output. Though a computerized
warranty data base and tracking system offers many bemefits, we did not
see any such system in operation or plans to get one on line. As it

wae, most of the data reduction/analysis was done manually 1if at all.

Warranty Testing

There appears to be no specific emphasis on warrsaty testing. We
saw no specific test plans designed to develop warranty data. We feel
this 18 a potentially serious problem since testing allows a better
estimate of how the system operates and establishes a better data base
on how to price a warranty. The data gained from such testing increases
both the govermnment and contractor knowledge base. Kncocwledge of a
systém reduces the risk and this helps reduce the cost; in this case the
USAF gets a better deal on the warranty. Most of the USAF people we
talked with said they would rely on the data from the weapon system”s
full scale development to help them estimate warranty costs; this was
preferred to separate warranty testing and was felt to be very accurate,
We feel the problem of a poor warranty data base and little rzal

emphasis on warrancy testing are related since testing helps establish a

good data base and develops confidence in the warranty requirements,

Changes in Warranty Laws and Directives

Ic ¢
this to be especially so in the vast and complicated USAF major weapon

system acquistion euvironment, The systems level warranty law is a major
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change from the way the USAF has conducted its business in the past
since the new law focuses on the entire weapoan system and the USAF has

traditionally managed its weapon systems on a component basis. 1t 1s

)

very difficult for USAF program managewent and contracting personnel to
efficienty and effectively implement the systems level warranty law when
the law changes. As previously mentioned, P.L. 98-212 and P.L. 98-525
were passed within months of cach other. The field was only beginning
to become familiar with P.L. 98-212 when P.L. 98-525 replaced it. Aloung
with keeping up with changes in the law field personnmel had to keep
abreast with numerous DOD/USAF implementing directives which changed
even more frequently than the law, Adjusting to and understanding all
these changes in the law and directives takes time. In additioan, many
field personpel did not have the knowledge to truly understand the
provisions required by the systems level warranty law. The only people
we talked to who felt comfortable with the law were lawyers, however;
most field personnel who have to implement the law do not have this

degree of legal training and knowledge.

We feel trying to adjust to frequent chauges in the law aisc
detracts from the field”s ability and motivation to effectively
implement it. An example of the changes made were first a change in
several of the key definitions and second a change in scope of the law.
A good example of the importance and impact of the changes was P.L.
98~525 changea the definition of “weapon system,” which i{s the single
most important aspect of the law csince one must determine {f his/her
program is a weapon system to see if the wartanty law is even

applicable. P.L. 98-525 made another important change from P.L. 98-212
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by extending warranty application to design and manufacturing
requirements into the scope of the law., However it did appear in some
cagses the DOD/USAF was driving these changes in the law which led to
P.L. 98-525. The changes were sought due to difficulties in

understaunding and complying with P.L. 98-2]12.

Warranty vs. Other Contract Provisions

Our discussion with a cenior USAF legal representative confirmed
our susplicions; the systems level warranty requirement conflicts with
other standard contract provisions. The basic thrust of P.L. 98-212 and
P.L. 98-525 is to limit government liability and risk by placing the
burden directly on the prime weapon system contractor, The systems
level warranty law requirement is reflected in the speclal provisions
section of the weapon system contract. However in the general
provisions section of the contract, the following standard provisions
increase government assumption of risk and liability: the inspection
clause, the limitation of liability, and the ground and flight risk of
loss. The legal representative we discussed this with has worked with
several contracts involving the new warranty law and was very
knowledgeable. His overall opinion was by writing weapon system
contracts with conflicting liability requirements, the USAF appears to
be issulng contracts with built in conflicts concerning government
versus contrator liability for weapon system defects. This practice
puts the Government at risk should they decide to seek a remedy from the
centractor under the cvstema level warranty law. This occurs since the

(MRS SR S-S AR ILAS N

courts have historically ruled against the government (the author of the




contract) in favor of the contractor when the contract is ambigious.

The same lawyer told us the USAF is now using a Total System
Responsibility Clause to help clairify responsibility and 1liability
under the system level warranty law. This clause served to blend
warranties between the prime and subcontractors. Ao example of when
thic clause would be used is ip the case where the prime contractor who
manufactures the airframe must mate it with an engine. However the
avthors find 1t difficult to understand how this provision will relieve

the Government from responsibility from conflicting provisions.

Another senior USAF legal representative informed us the goverament
becomes a self-insurer inm "ultrahazardous” situations; this usually
occurs where nuclear weapons are involved. The government philosophy in
this instance 1s the contractor cannot assume the risk. Warranties do

not usually apply in these ultrahazardous situatious.

Model Warranty Clause

DOD is trying to develop a standard or model clause for the systens
level warranty that caon be used in its contracts. The authors see the
overall intent of the model clause as a step to simplify the process of
implementing the systems level warranty law. The model clause will
provide a point of departure from which a contracting officer can
structure a warranty. To date the Office of the Secretary of Defense
has developed a model clause for DOD-wide use. To the authors using a
model clause for all situations would be\difficult due the variety in

characteristics of weapon systems. For example some weapon systems,
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such as aircraft, are used frequently whereas others, such as missile
gystems are used only once and normally sits on a shelf until needed.
When an aircraft malfunctions it is usually very obvious and if the
aircraft is still under warranty it can be repaired by the comtractor.
However, when a missile fails, it may go undetected for a long perlod of
time, 1.e. outside the warranty period. A mocdel clause would need to

take into account these kind of differences between weapon systems.

Product Performance Agreement Center (PPAC)

To accomplish the significant task of implementiang the systems
lavel warranty law the USAF has estabished the Product Performance
Agreement Ceater (PPAC) as a specific focal point. PPAC ig tasked to
assist all buying activites in structuring major weapoun system
warranties by providing tools (methods to analyze warranties) and
guidance. PPAC has also beea tasked to provide these same services to
the Army and Navy. By way of USAF systems level warraoty implemerntation
direction i.e. AFAC 84-10 and DAC 84-9, there 1s no formal requirement
for system program offices, nor anyomne else, to counsult with PPAC. PPAC
dces not have enough pecple or the types of knowledgable people to
prepare system level warranties. In addition, PPAC has a serious
problem of turnover among its people; this hurts its ability to provide
continuity, We also found many DOD/USAF people were not even aware of
PPAC”s existence and those who knew about PPAC seldom comsulted them.
Without exception, the program offices we studied relied on USAF legal
counsel to help them with warranties instead of PPAC. Like che rest of

the USAF acquisition community, PPAC 1s learning about the new law.
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Major Weapon System Definition

A key factor adding to the uncertainty concerning the
!mplementation of the systems level warranty is an unclear definition of
what a weapun system really is. It is obvious to the authors the
Congress meant weapon gystem to include a wide range of DOD/USAF
systems. However our interviews indicated a much narrower
interpretation was being used by the USAF. Fileld personnel viewed a
weapon system as a system fitting ome of the following categories:
bomber, fighter, or attack aircraft. This interpretation has the effect
of making many key USAF systems, such as the AWACS E-34, fall outside
the definition of weapon system and therefore fall cutside the
requirements of the new law. We did not see where the DOD/USAF
implementng directives such as AFAC 84-10 and DAC 84-9 mentioned
specifically where a list of what was and was not a weapon system was
maintained or where one would find out such information. There {3 also
some uncertainty whether or not satellite systems are included in the
scope of the law. No one seems certain how warranty work on them would
be accomplished since they are relatively inaccessabie in outer space.
The senior USAF legal representative mentioned above noted the use the
defintion of weapon system under AFAC 84-10/DAC 84-9 now seems to be
expanding in scope since such systems as electronic warfare and
safety/survival systems are now included. The authors feel the effect
of the change In weapon system defintion serves to confuse those field

personnel charged with implementing the law.
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Tailoring Warranties

Under P.L. 98-212 and P.L. 98-525 we diJd observe tailoring of the
system level warranties rather than just inserting the staadard warranty
and/or correction of defiency clauses as was previously done under ASPR
and DAR, We observed lnstances of system program offices talloring
warranties for different kind of aircraft, missiles, all-weather/night
aircraft fire control and attack systems, and engiaes. The emphasis
P.L., 98-212/525 focuses on specified performance requirements is the
main cause of this tailoring. In tailoring provisions to comply with
the law the system program offices seemed interested in the following
general criteria: a totally useable warranty i.e one that worked, a
warranty easy to administer and effective in achieving its purpose, a
warranty acceptable to the contractor, and a reliable warranty model for
their particular weapon system. None of the programs studied had met
all of these criteria but all eaid a system level warranty would increse

cost and ..dministrative complexity.

Warranty Management Procedures

In implementing the uew warranty, law the USAF does not appear to
have a smooth warranty managemeant procedure between the system progranm
office and the Alr Force Plant Representative Office that administers
the warranty. In any case there seemed tc be confusion in whether or
not the ACO at the AFPRO was responsible for warranty administration or

1f the PCO at the SPO retained that responsibility.
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The USAF still is component versus system orientated and still
couducts business (for the mos:t part) in this mode. Field personnel do
not fully understand how to implement warranties for an entire weapon
system. This is particularly true at the Air Logistics Center we
studied. By comparison, these same people appeared very comfortable and
proficient with structuring and administering warranties for compounents.
As 8 result, we believe changing to system level warcanty management
will require a major change in the way the USAF operates its management,
control, and accounting systems. The emphasis shifts from components to
systems and this requires people to look beyond their particular
functional/component area. The system level warranty law also requires
a more detailed administration and tracking effort than a compouent

orientated approach,

Warranty Tracking

There appeared to be no way of marking or tracking warranted items
on weapon systems at the operation f.e fligntline level. From what we
could determine, most flightline tracking is done manually and those
computer systems that do exist are not sultable for tracking warranted
parts. Operational needs often required a malfunctioning aircraft
donate its parts to other aircraft to keep them flying. This process 1is
known as canibiization and does much to complicate the process for
developing a serialized coatrol of warranted parts at the operational
level. Based on our research, the USAF does not do serialized parts
control due to the administrative burden it imposes i.e. many categories

of parts and a large number in each category. Part numbers of key
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components are maintaned for reference but are not part of the daily

tracking s'stem per se.

A Warranty as Separate Contract Line Item (CLIN)

We observed no requiremeat ! 21y !JSAF contract for the -eparate
control ,management, ot pricing of a systems level warranty. The system
level warranty management and pricing appeared to be "built ia” with the

overall coatract and was not tracked separetly.

Our discussion with both US\F contracting officers and senior
corporate contracting/pricing people indicated a separate warranty CLIN
would be impractical., Though it sounda nice in theory, the difficulties
{n tracking costs, especially opportunity (intangible) costs, makes a
separate warraoty CLIN unworkable in practice. Both the USAF and
corporate contracting officers felt very strongly opposed to the use a

separate warranty CLIN,

Types of Contracts with Warranties

As part of the implementation of P.L. 98-212/525, the USAP is using
system warranties with both firm {ixed price (FFP) and fixed price
inceative :ontructs. Fixed price incentive contracts determine warranty
conts based ou share catios. The share ratio under the fixed price
fucentive fee (FPL?) contract hay the effect of reducing risk for the
coL¢ructor until the terget cost is reached., Oun the other hani, FFP
conttacts put more rlsk oun the contractor with regard to

repatr/replaconent costs,
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Sharing of Warranty Knowledge

The sharing of xnowledge gained from .mplementing the systems level
warranty law between organizations was little to nonexistent. The
benefits of experience do not seem to be passed on. System program
offices for the most part seemed to work on their own when it came to
structuring and administering the new warranty law. Each program office
worked independently from the others and relied heavily on Alr Force
procurement lawyers. This occured despite the fact that some programs

have gained s good deal of knowledge from working with the new law.

Warranty Implementation Guidance

Despire the formal directives issued we observed little real
guideuce for field personnel oo how to structure or administer a systems
level warranty for a new major weapon system. This is especlally true
with regara to doing cost-benefit analysis. The previous probloms
discussed in chapter three encountered with the ASPR and DAR warranties
do wot appear to have been corrected with the FAR and P.L. 98-212/525.
t'or did the lessons of the pre-P.L. 98-212 period appear to be learuned.
As a result the same kind of problems {n structuring and adminstering

warrantiee are occuring as before P.L. 98-212/525.

When we interviewed Guvernmeut instructors conducting classes {in
both the introducto-y and advanced contract administrati{on, w2 found

warrvanties wvere only mentioned on a suparficial level. The hasic clagrs

had an hour of instruction on war.anty administration aud did not
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discuss P.L. 98-212/525. The advanced classes were conducted in a
seminar format and discussed warreuties only 1f the students raised the
issue. We did not see auy type of warranty handbook to help the
students conduct esgssential functions, such as a warranty cost benefit
analysis, adainistration, trarking, and the like. As it stands now
there 18 currently no dedicated systems level warranty training class

for the USAF nor do there appear to be plans to develop one.

P.L. 98-212/525 vs. The Competition in Contracting Act (CICA)

Many of the USAF contracting people interviewed felt there was or
would soon be a conflict between P.L. 98-~212/525 and the Competition In
Contracting A. (CICA). They felt P.L. 98-21./525 was pushing the
coutractor :oward doing more work inhouse thus avolding dependence on
subcontracturs, thereby -educing competition. For the present
contractors are goling with the status quo i.e. component breakout. An
adverse court ruling could change all this sivce the prime coantractors
will do more work inhouse to avoid the risks associted with thelr
warranting of subcontractor equipment, This conflicts since CICA is
encourging more competition, incraased numher of sources, and compnneat

breakout.

Contractor Reactlon

The contractor community without exception felt customer goodwill
was extremely fmportant. In that regard i the customer, l.e.

government, wanted o warsanty then they were wiiling to glve them oune,
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The emphasis on goodwill scemed especially important where contractors
were in competition against each other. Many of the contractors went
beyond the terms of a normal warranty just to maintaln goodwill.
Contractors seemed willing to absorb many little costs for the sake of
goodwill. Their only reservation about warranties was in the event of a
catastrophic loss or failure where they felt the company might be unable
to compensate the Government, Countractors realize the current political
climate views them negatively; hence their csupport of warranties. Most
contractors felt meking defease products e.g. aircraft was their primary
business and they felt worrying atout warranties (i.e. being 1in the

insurance business) detracted from their primary mission.

Warranties and Engineering Change Proposals

An engineering change proposal (ECP) ig the formal vehicle usged to
change the wsapon system desigi baseline. ECPs are used to update the
weapon system to meet a changing threet and/or insure safety of flight.
However we found out whea the Government issues too many ECPs, this
frustrates the use of a svstems level warranty since the

technical/design bsseline {5 ia a coustant state of flux., It really is

.}

not falr to hold the contractor accountable for a weapon system warranty

when 80 wsny changes are being made by the Goveromeat which impact the

warranty.
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Chapter Summary

In this chapter we examnined USAF implementation practices and

administration of the systems level warraaty law.

Since a law and/or regulation is only as good as 1-s enforcement,
the authors obtained data on how field personnel were actually
implementing the systems level warranty. Accordingly the chapter

discussed the results of our ncnattribution interviews.

Key findings regarding field implementatiocn were: no one really
krew how to do a cost-beunefit analysis; a useable warranty data base
srom vhich to price warranties was not being developed; there was little
erphasis on watrranty testing; frequent changes in the svstems level
warrantyv law and implementing directives made it very difficult to
implemenr. the law/regulations; the definition of weapon system was
unclear; frequent issuing of ECPs frustrated warranty use; P.L.
96-212/525 appeared to conflict with CICA/component breakout
philousophies; and major weapon system couatracts wele being written with
built %o conflicts i.e. standard provisions conflicting with speclal
provisions councerning warranties. We also saw little sharing of
knowledge i.e. those programs having experience with the systems level
warrunty law did not seem to pass it on to others who needed it. Each
program office seemed to be on its own in this regard. As for tracking,
wve observed no separate warranty contract line items, we found u¢ smooth
emant nrocedures hetwsan kav nlavers, and there appeared

to be nu meaulogful way to track warranted items at the flightline
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level. w1£h regard to correcticg these problems, we saw a model clause
was in work (though it is nct finished) and the USAF has established a
gpeclial office, PPAC, %o help field activities with warranty problems.
An encouraging sign was talloring of the systems level warranty
requirement in some major aircraft and missile system programs rather
than just fnserting a standard clause as was previously done under ASPR
and DAR. Most contractors are lanterested in doing a good job for the
USAF and will even go beyond the warranty in many cases. Contractors
have some reservations about the practicality of the law, especially
with separate warranty contract line items but realize the type of
political c¢limate the warranty law was born in and as a result they are

are hesistant to criticize {t.

/"——-—’.

We wish to note some final points before our conclusion. First the
sytems level warranty law to date has not been tested in court. Both
the USAF and contrsctors are trying to understand the new law. There
was a consensus of feeling among USAF and contractor personnel that the
Government had more remedies under the o0ld corraction of deficiency
clause since the new law only addresses coatractrually specified
esgential performance requiements whereas the COD was all encompassing.
Finally the authors felt USAF and contrator personnel took pride in
their work and wanted to get the best product at the best price

regardless of whether or not there was a warranty clause.
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Overview of Chapter

In this chapter we discuss our conclusions and projections
regarding the system level warranty law and its effectiveness in

improving the quality of major USAF weapon system acquisitioms. Other

major toplc areas include a discussion of alternatives surroundiag the
systeme level warranty law to {include general comments on the issue.
The last section of the chapter discusses our recommendations. Also

discussed are our recommendations for future research.

The authors conclusions and recommendations concern broad
management {ssues and do not discuss the detailed i.e. technical aspects
of warranty implementation. OQur conclusions and recommendations are
based on both our literature review and field research. The opinions in
this chapter are the authors” and not official DOD, USAF, AFSC or any

other agencies policy.

Conclusions/Projectioas

Our coverall conclusion is the systems level warranty law will not
substantially improve the quality of major USAF weapcn system
acquisitions given a coantinuation of the current sftuation. Specific

problews impeding the progress of the systems level warranty law are:

a. The USAP still manages its major weapon systems from a component
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as opposed to a overall system perspective. Managing weapons from a
component perspective is in fundamental couflict with the philosophy of
the systems level warranty law. The management and control mechanisms
for comporent versus system management are different because the former
requires a higher degree of integration, coordination, cost, and
detailed tracking/accounting. The USAF 1is set up for managing
components and to establish the extra control mechanisms required for
systems level warranties would involve a significant structural change
to the way the USAF conducts its acquisitions and support business.
More important, changing from a component to system orleantation would
involve a major change in the basic USAF weapon system managemeant
philosophy since people would be required to look beyond their
particular componeant and/or functicnal area. The consequences of the
current situation are the USAF will have difficulties in identifying

defects and proving contractor liability.

b. The systems level warranty law cannot be effien:ly or
effecti{vely implemented if a cost bemefit analysis canaot be performed.
The USAF does not have a structured and quantifiable way to analyze
warranty cost and benefits and thus has no way of konowlng if a warranty
is beneficial. 1f no one can do a warranty cost benefit analysis we do

not see how the law can be realistically complied with.

c. A related area to cost benefit analysis is the warranty data
hase. As explained {n chapter gix the UPAF 1is not
developing/maintaining cu adequate data base from which to perform
warranty cost-benefit analysis. Without a complete and {ntegrated data

base there is no meaningful way tor the USAF to perform cost-benefit
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analysis or any other type of realistic warranty tradeoff analysis. The
curreat reliatility and maintainabllity data base is not geared toward
warranties; however; given its limications it is best used for compounent
warranties as cpposed to system warranties. Effective implementation of
the law requires a strong warranty data base. Since the current system
is not developing this data (nor are there plans to do so) effective
implementation is not possible. In addition, the current system is not
providing feedback to buying offices concerning the effectiveness of
warranties currently befing written. This feedback 1s necessary to
maintain an effective and updated management of system level warranties
and insure warranties are updated over time and thereby avoid

duplicating mistakes or writing poor warranty provisions.

d. The lack of a sound warranty tesiing prograw with clear
objectives impacts the effective implementation of the law. Warranty
testing is an importaat part of building this data base because it is
used for cost benefit analysis. We found no evidence the USAF will
effectively be able to implement the warranty law unless it requires

more spacific testing for warranty purposes.

e. Frequent changes to systems level warranty laws by Congress and
equally fré€quent DOD/USAF changes to implementing directives have the
effect ¢f confusing, frustrating, and destroying any individual
initiatives field personnel might have. We do not see how the law can
be erffectively administered if field persomnel are not sure what 1is

expected of them,
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f. The law cannot be effective i{f the USAF is issuing contracts
with built-in conflicts. In some contracts the special provisions
section requires system level warranties yet the general provisions
section through other clauses limits contractor liability and reduces
and/or even negates the effectivity of the warranty law. Case law has
demonstrated the author (in this case the USAF) of ambigious contract
provisions 1is usually ruled against and the less stringent of the two

provisions 1s enforced.

g. The authors feel a law is only as good as its enforc=ment and do
not see how P.L. 98-212/525 can be effectively enforced in major USAF
weapon system acquisitions when the offfce charged with implmenting the
law, PPAC, i3 effectively powerless. The USAF gave PPAC an awesome
responsibility but not the the commensurate authcri{ty, PPAC has been
handicappud because: it has a very serious credibility problem among the
system program offices; PPAC has a steady and rapld personnel turnover;
and PPAC is not a required stop in such key implementing directives as
AFAC 84~10 and DAC 84-9. Being assigned below a major command level,
PPAC has lost a great deal of authority when trying to enforce a USAF
wide program, PPAC has suffered from a lack of clear goals/objectives
for both the short and long term. The combination of the above factors
work to hinder PPAC’s effectiveness. There 18 a need for an integra:ted
approach to implemanting the systems level warranty law for the USAF.
Without PPAC, or similar agency performing this task, the USAF effort
becomes fragmented and plecemeal. PPAC”s inability to perform severely

limits the effectiveness of the law,
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h. The determination of what is and is not a major weapon system is
a key factor in determing whether the warraaty lsw applles. We do not
see, given the confusion of what a major weapon system is, how the USAF
can effectively implement the law when it is not even sure what systems

it applies to.

1. Confused warranty management procedures between the principal
players in the acquistion process 18 a key problem hindering the
effectivess of the systems level warranty law. The warraanty law cannot
be effective if for example the PCO and ACO do not know their respective
roles in such vital areas as warranty adainistration and

implemenatation.

J. The USAF currently does not have a method to effectively track
items which comprise .individual weapon systems in a manmer which will
insure the effectiveness of the systems level warranty law. Tracking is
currently done by component and not by system. That is, the tracking
which i3 performed is not accomplisheld by tracking each and every item
in a system but individual components. When a comporent is removed from
a system it loses its identity with the particular weapon system it was
reaoved from. In additlon the component tracking, which 1s curently
being performed and for which warranty data 1is being gathered, is not
being consoliduted and used for pricing future warranties. There 18 a

scarcity of warranty data on which to base aby kind of tracking/pricing.

k. Our research indicates a lack of knowledge sharing among the
various program off{ices and this means the same mistakes will probably

be repeated agaln and again. Without a sharing of knowledge wad/or
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experience on the systems level warranty law, the USAF will realize only
limited benefits with thelr use. Field personnel are currently
operating on their own when it comes to structuring/implementing a
systems level warranty. Without a sharing of knowledge the USAF is
miseing an opportunity to spread the benefits of its successes to all

programs.

1. P.L. 98-212/525 is pushing coutractors to do more work inhouse
while CICA seeks to enlarge the business base. Congress felt strongly
enough about weapon system quality to pass P.L. 98-212/525. 1In a
similar manner Congress felt the Competition in Contracting Act (CICA)

was needed. However, i1f the laws conflict with each other how can

either one be effective 1f they are working at cross purposes?

w. The authors feel the warcanty law will work best 4f a stable
design exists. However when the USAF makes changes in the form of
engineering change proposals (ECPs) to & particular weapon system
baseline (used for the warranty) and still triesg to make the coamtractor
responsible for warranting the system, a fundamental question of
faireness arises end whether or not this will stand the test of court
law. In our opinion the use of a srable design/technical baseline, e.g.
jet engines, is imperative to the use of a warranty. A bzselinme in a
constant state of flux should not be warranted as {t is unfair to the
contractor. Trylng to hold contractors responsible for warranting a

constantly changing baseline is unwise and unfatr.

o. Finally our research revealed a low level of warraaty knowledge

and motivation among government employees. We believe this is partly




due to the low level of training.

Given the above reasons the authors do not believe the systems
level warranty law, despite the test intentions, will achieve its
desired goal of substantially improving major USAF weapon system
quality. The essential problem limiting the possible success of the
system level warranty law is the lack of the necessary USAF
acquisition/logicistics infrastructure required to support {it.

Component management and coantrol systems continue to be predominant 1in

the USAF.

Despite drawbacks the law has not been without its benefits. The
law increased emphasis on weafon system quaiity and
reliability/maintainability. The law has made some programs rethink
their standard approach to warranty use (i.e a verbatim insertion of the
COD clause from one coatract to the next) where the USAF is starting to
tajlor warranties to individual systeme. We feel PPAC, despite some

drawbacks, was a good start tuward effective implementation of the law.

If the USAF acquisition community does not address the above
concerns, thec future problems will occur. The major problem we see 1is
the posslibliiity of future charges of waste on USAF use of system level
warranties and embarrassing court cases where the USAF will be unable to
prove the prime is responsible for weapou systewm falliures. Silace the
USAF does not have a good wartanty data base or way tc cost anaylze
warranties, future critics may allege the USAF paid too much for its

warrantles, Lu , cririce mav argua rhe USAF dAid not work ta

update its warranties for follow-on buys of the same or similar weapon
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system. These could be a serious problems for the USAF since a public

perception of poor management could be created and/cr reinforced. A
poor public perception could lead to the enactment of more lagislated
"reforms” which effectively denies the USAF a chance to work out its

own problems.

Givea the above situation the authors believe it 18 necessary to

discuss alternatives that may correct the above problems.

Alternatives

Our discussion of possible alternatives concerns ways to improve
the quality of major USA weapon system acquisitions. We will discuss
five proposed alternative scenarios and then present our

recommendations.

Alternat{+e 1. Increase the Role and Scope of PPAC.

Before discussing this alternative in detail, the reader should
note our remarks are only applicable to the USAF aspect of PPAC. The
basic thrust of this alternative i{s to give PPAC locreased authority,
incressed visibility and a dedicated staff. PPAC would be the true
focal point for USAF implementation cf the systems level warraaty law by
formal direction. Upfront warranty plaoning would be requirea im such
documents as the program management and acquisitior plaus using PPAC”S

expertise,

PPAC”s staff would be expanded to include all key acquisition

related disciplines to include: cou ~-act writing, buying, cowtract
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administratiou e.g. HQ AFCMD and AFRPOs, logistics, legal, coantract
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termination, as well as user input, These personnel would be assigned

.

r
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to PPAC on a permenant basis; the current practice of using "loaners”

would be discontinued.

_ To avoid any confusion about whom PPAC works for, the office should
Eg: be established under AFSC. The authors feel systems level warranty

;E planning must occur early on and AFSC is best suited to do this given
II its early involvement in the acquistion process. AFLC was felt to be

involved too late for the bemefits of PPAC to be effectively realized.
3;2 However the appropriate AFLC offices should work with PPAC early on to
Fi insure an effective warranty administation and implementation effort.
The PPAC office would be equally accessable to all major AFSC product
divieions to include: Aeronatical Svtems Division, Electronics Systems
" Division, Space Division, Armament Division, and the Ballistic Missile
" Office. Each would use PPAC as an advisory resource to help with

I structuring/implementing its warranties.

Alternative II. Repeal P.L. 98-525 and return to use of the correction

- of deficlencies cleause.

.

L]
LY

In our opinion the COD provision under the ASPR and DAR were
basically workable given their catch all nature and when a state of

goodwill existed between the USAF and contractor. However the COD

) clause was really only effective for compouents and not for weapon

-f systems. If che COD were reinstated for use as an alternative to P.L,
=" 98-212/525, then it would need to be modified. The new COD clause would
LR S

need stricter requirements concerning the burden of proof for defects
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and a change in its scope to include weapon systems. Without these
changes the value of the warranty (under the new COD) would be reduced.
The authors do not feel the repeal of P.L. 98-525 is likely to occur
gilven the current political climate and perceptions the DOD/USAF is not
managing its major weapon system acquisition programs efficliently and/or

effectively.

Alternative III. Make reliability and maintainability a direct contract

lncentive instead of using warranties.

In this situation direct incentives would be given to contractors
who achieve stated reliabi{lity and maintainability (R&GM) goals. The
theory in this case is warranties are an indirect R&M incentive whereas
direct R&M incentives are better since they target key areas and
probably are less expensive than a system level warranty. At first this
seems like a good idea; however, a closer examination yields problems.
For instance what type of incentives could be effectively used to
improve R&M since it has been proven cash incentives (the traditional
approach) do not always work #s expected. Another difficulty with
implementin~ this approach {s the USAF may uaintentionally target the
wrong R&M areas whereas a weapon system warranty would provide a more
general coverage. Lastly, contracters may find a way to circumvent the
intent of the R&M incentives. This puts the quality of our weapon
systems at risk. Overall we did not feel this was a viable alternative

rto the systemsz level warranty law., However, R&M incentives may help in

a limited number of cases, Thelr use should be well thought out.
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Alternative IV. Abolish PPAC and let each program office implement its

own weapon system warranties.

In this situation, PPAC would be abolished and each program office
would be responsible for its own implementation of the systems level
warranty law. Each program would be allowed to use its expertise to
tallor an effective warranty. This approach 1s not without problems.
First of all there would be a duplication of effort and resources.
Another problem would be the lack of an integrated warranty data base,
Finally there would b= little sharing of warranty knowledge and/or

experience as is now the case.

Alternative V. Let the USAF assume the role of total self-insurer for

{ts weapou systems.

In this situation the USAF would assume total responsibility for
fts weapon system from the outset. The USAF would be a self-insurer for
; its major weapon systems. Implicit in this discussion is a reliance on
contractor goodwill and adequate competition to insure high weapon
system quality. As previously mentioned, contractors will go to great
I lengths to maintain customer goodwill. Competition provides incentives
for contractors to lower costs and improve quality. In many cases even

beyond what a warranty requires. This 1s especially true in the case of

AR TLte e e

the Lockheed C-5B versus the McDonnell-Douglas C-17 and the Northrop
f F-290 versus the General Dynamics F-16. Given this situation, greater
; savings may be realized through reliance on goodwill and competition.
g Being a self-insurer would lower costs to the USAF; however; the risk to

the USAF would increase if defects did occur. USAF transition to the
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self-insurer role would not occur at an exact point. Rather the USAF
assumption of the self-insurer role would occur in a gradual and phased
manner. As the weapon system matured, the design stabilized, and the
R&M/warranty data base became available, the USAF would gradually assume
more risk. This would allow for a cost-effective tramsition of risk

from the contractor to the USAF.

General Comments

Before providing our recommendatioms, the authors feel it is
appropriate to discuss some general issues surrounding the systems level
warranty law. Our discussion is intended to provide the reader a better

insight into why we chose our particular recommendations.

First of all, the authors agree warranties are a good thing.
Warranties can be effective if the people charged to implement and
administer them are properly trained in their use and are willing to
enforce them. Like all other contracting practices, warranty use must
be fair and reasonable to both the USAF and the contractor. For a
warranty provision co be fair to the prime coatrtactor, there aust be a
fair and reasonable allocation of risk between the prime and his/her
subcontrctors., Putting all the risk on the prime may be unfair

considering the circumstances.

To date, the systems level warranty law has not been tested in

court. However the authors feel if a case should arise, then there

would be problems with Ifinger pointing betweeu covuaitacivis. Wwe 40 aot

feel it is fair to hold the prime contractor responsible for all the ‘
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actions/inactions of his/her subcontractors e.g. fraud. If the USAF
cannot monltor its systems level warranties inhouse then how can it
honestly expect contractors to do so? To be fair, the prime coantractor
should be compensated to monitor warranties for his/her subcontractors.
If the prime does not have the respounsibilty for warranty monitoring of
subcontractors, then the system becomes a paper tiger with neither the
prime nor USAF controlling it. Our overall opinion in this area is if
the prime i8 to be held accountable for warranting other subcontractors
work, then this will force the prime to do more work inhouse. Since the
law has not been tested, prime comntractors are going with the status quo

i{.e. component breakout and other DOD competitive Iinitiatives; however;

an adverse court ruling could quickly change this practice. The result

would be a major couflict betwen P.L. 98-525 and CICA. |

We feel the working level people should be given more of a say in
whether a warranty 1s applicable or not. We do not see why a warranty
has to be approved at such a high level i.e. at the Congressional and
Secretary of Defense levei. Such high approvzl levels for what should
be routine program office decisions run contrary to the initiatives of
the acquisition improvement program (AIP)}. The AIP is trying to bring
decision making to the lowest possible level, whereas P.L. 98-212/525
contradicts this. The people ia the field usually understand the
situation better than anyone else., It does not make sense to bypass
them when a decision is required regarding warranties. Yet the law and
implementing directives effectively take the warranty decision out of

their hands. Jacques S. Gansler, a noted authority on the DOD weapon

system acquisition process, makes the following applicable comments on
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decislion maxking-levels in the July 85 1issue of Alr Force magazine:

Overall, there are two dominant comnsiderations in corporate
plauning and control: first, a focus on centralized decision-making
and decentralized implementation and, secound, on tying planning and
execution together by holding line managers respoasible for both
creating and implementing the plan, rather than separating planning
and execution.

By contrast, with the defense establishment, we find almost
the reverse of these two principles. First, the emphasis, even in
the current Administration, is on decentralized decision-making aud
highly centralized control over the details of implementation.

It“s not only backwards, but {t”“s wrong from both the
decision-making and the implemention perspectives. Second,
planning is almost totally divorced from implementation. Those who
are responsible and who have the authority to implement a plzn have
no hand in 1ts creation. (31:96-97)

We are encouraged to see warranty decision-making authority (e.g.

waivers) now being further delegated tu the Major Command level;
however, this level is still too high. We realize Congress has
established such high approval levels because they percelve weapon
system programs are not belng well managed. Micromanagement is not the

answer. Congress and the USAF need to work as a team and not as

T T

adversaries., To help correct this situation, we believe the USAF should
take much more positive steps to advertise its successes rather than

letting people dwell on the minority of programs that fail. Gansler

MM Snoa

provides a good insight in this regard.

Lol i 2 o 4
R

One very important fact, frequently overlooked by defense critics,
deserves mention here - namely, that DOD has repeatedly been shown
to be the best managed of all government agencies when measuyred by
such critiria as cost overruns, performance achlevements, etc.
Nevertheless, there 1is clearly room for improvement. (31:95)
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Getting an improved acquisition system is no accident. Before
meaningful improvement occur, there must be a careful analysis of the
situation. In this case, there should have been a careful study of the
effects of the systems level warranty law before it was passed. We
commend Senator Andrews and his staff for their concern about declining
weapon system quality. It {3 necessary and proper Congress insure the
monies it appropriates are being used effectively. We feel it is
equally necessary to study the effect a new law will have. 1In this case
there was adequate documentation to show the USAF had warraaty
implementation and administration problems that would not be cured
simply the passing of a law. The USAF acquisition and logistics

infrastructure was not set up for a systems level warranty but rather

for components.

We do not feel it is inherently falr to compare a tractor to a
major weapon system, as Senator Andrews does. The two are quite
different., Major weapon systems are usually more complicated and may
involve state-of-the-art technology, the specifications are controlled
by the Governmeut and not by the coantractor, and wezpon systems usually
operate in more hostile/demanding environments than commercial {tems.
Analogles are an important way of helping people uadccstand complex
issues. However, the analogies must be reasonable. The analogy used
that compares space shuttle equipment being warranted and weapon system
warranties was much more appropriate. The public also needs to realize
the same type of alrcraft, only with a different model number, can be
substantially ditterent. For example the ditterent versions ot the

Lockheed C-1i30 e.g. the C-130E, DC-130, HC-130, etc. are essential
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different aircraft inside, though the outside configurations are

similar. The same can be said of the differences between the F~16 A/B
model and the F-16 C/D model. The latter models represent a major
increase in capability over the first twu models even though their
external configurations are similar. The type of model can also
influence other type of systems. For example the Maverick, AGM-65
alr-to-surface missile, has a TV guided version for the A and B model
and an infrared version io the D model. To be fair, analogies used for
weapon systems must take into account these differences between models

of the same aircraft or system.

The last item in our general discussion conceruns the strengths and
weakness of our thesis. The nonattribution aspect made little
differeuce in several cases. Secveral key executives said they would
have the same opinion in any case. The nonattribution policy proved
most useful where contractors were involved and permitted us to discuss
sensitive issues impacting the law. We realize the inability to cite
specific sources weakeas the credibilty of this thesis. However, we
feel the level of understanding gained from these face-to~face field
interviews offgets this. Our overall opinion was the field interviews
were absolutely essential to determining what was really occuring with
the new law. We found the published literture only really focused on
analyzing the law rather than field practices; we feel our thesis
overcomes this shortcoming and is an effective blend of the literature

review and field surveys. Our literature review found many people
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level warranty law. We did not find much being said on how to remedy
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the situation. Accordingly we will present our recommendations for

improvement rather than just level criticism,

Key Recommendations

In this section we discuss the recommendation selected from the
previous alternatives. We will also discuss recommendations for

follow-on research.

To ve effective, our recommendation must be worthwhile, easy to

understand {.e. uncomplicated, and able to be implemented efficiently
and effectively. We also recognized the need to be creative and

flexible. Accordingly our recommendation for effectively implementing

the systems level warranty law calls for a combination of alternatives

one and five. Alternatives two, three, and four were not selected since

we did not think the law would be repealed or circumvented nor do we

think the USAF should abolish PPAC.

Our specific recommendation combines alterantives one and five.
The systems level warranty law can be a valuable tool to the USAF {f
implemented effectively. We see PPAC as being the key element in the
effective USAF implementation of the law. Establishing PPAC was a good
start but more must be done. PPAC has four key needs at this stage.
First of all, PPAC needs to recruit and retain quality people from a
variety of acquisition related disciplines e.g. contracting, program
managemernt, legal users, and the like. Second, PPAC needs formal

recognition {n USAF warranty implementing directives such as the Defense
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and Air Force Acquisition Circulars as well as the DOD FAR Supplement.

Third, PPAC needs a higher organizational positiou than {t currently
has. PPAC should be elevated to a higher level within AFSC where it {s
equally accessable to all the product divisions and not just ASD;
although we recognize the majority of USAF weapon system acquistion
dollars are spent at ASD. Fourth, PPAC needs resources to establish a

warranty data base as soon as possible.

We see PPAC needing to expand its role to meet its charter. First,
PPAC should be the true warranty integrator (using an lnterdisciplinary
approach) for the USAF. PPAC must assume a more active role in helping
the various program offices structure and implement system level
warranties. In the same light, PPAC must help these same program
offices establish realisti. warranty objectives and achieve a
cost~effective tailored system warranty. PPAC should take the lead in
developing quantative tools to analyze warranty beneifits i.e.
cost-benefit and warranty life cycle cost analyses. These quantative
models should be computar based to allow mangers to quickly perform
"what 1f" anslyses. Given g multitude of essential performance
requirements to choose from, PPAC should help the program offices decide
which are the best ones. PPAC”s most important role should be to act as
a catalyst to change the USAF acquisition and logistics infrastructure
from a component orienation to a system orilentation. We realize this
will not be an easy goal. Good warranty implementation planning for

both the short and long term is a good start toward achieving this goal.

The second half of our recommenation comes from the fifth

alternative which says the USAF should gradually assume the role of
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self-insurer as the weapon system matures. The USAF should use a

quantative decision model, preferably computer based, to help decide the
degree and times for self-insurance. The model should provide updated
warranty costs as & system matures as well as flexibility to perfora
"what {f"” analyses on warranty cost sharing ratios. The model should
also be able to determine specific warranty period durations since it is
usually advantageous to the USAF if weapon system/component warranty
periods coincide with each other. An important aspect of this
recommendation is competition. Competition 18 a key element which helps
insure contractors provide effective warranties. In the competitive
environment contractors, in an effort to wia the contract award, provide
warranties which are more beneficisl to the USAF in an effort to win the
competition., In the same manner, competition allows the USAF to get a

better price on warranties, better product quality, and more contractor

innovation.

Other Recommendations

Besides the above recommendations there are other ways to improve
systems level warranty implemeuntation in the USAF. Our first
recommendation is to stress early warranty planning among the key
players {n AFSC and AFLC. Warranty performance and cost data should be
collected and analyzed as soon as possible. For new weapon systems,
warranty related dats should be collected not only during production but
also during full scale development. The authors note that collection of

warranty data need not be on a grandoise scale to be effective., Since

warranties are only as good as their administratiom, the USAF should




establish formal training beyond the current level (explained in chapter
6) {n warranty administration. Like many other aspects of weapon system
purchases, the government can achieve economles for warranty costs by
considering large quantity buys i.e. multiyear procurements of {ts
weapon systems. By dolng so the warranty costs can be spread over a
large number of units and this saves money. The USAF and Congress need
to work as a team. When new legislation is proposed, its effects should
be studied upfront. The USAF should publicize its success more often to

help promote a positive public image.

Recommendations for Follow-On Research

The systems level warranty law involves many issues. The scope of
our thesis did not permit us to investigate them all. However we feel
the following are excellent research topics. PPAC could seek the
assistance of the Air Force Institute of Technology”’s (AFIT) graduate

students in researching these topics:

a. A longitudinal study of the effects of the systems level
warranty law on the quality of major USAF weapon system acquisitiouns.

b. A method to perform 8 cost-benefit analysis on weapon system
warranties, Preferably this model would be cowmputer based and able to
be easily learned and used by managers.

c. A method of establishing an integrated and centralized warranty
data base.

d. A study on what a warranty training program should include e.g.

types of learning obiectives.
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2., A study of the effects of the systems level warranty law has on
CICA, component breakout, and GFP. The reverse relation should also be
studied.

f. A study on the emergency/wartime aspects of the systems level
warranty law. The concern is the weapon system level warraaty law may
cause the USAF to gear its maintenanc: irfrastructure to suit a
peacetime situation where defective systems are sent back to the prime
contractor”s plant for repair. This could leave the USAF short of
organic capability at 1its operating locations in case of an emergency or
war.

g. A study on the impact of concurrency and warranty use. An
example of this would be the case when the USAF is buying the second
production run of a system e.g. engines; however, the first engine (from
the first prcduction run) has not been received. The essential question
is how do you update a warranty with respect to cost and performance
under these circumstcances.

h. A study of the legal ramifications concerning warranty liability
in the case where the USAF (through the systems program office) acts as

the weapon system integratov instead of a prime contractor.

Chapter Sunmmary

Our overall counclusion for this thesis was the systems level
warranty law will not substantially improve the quality of major USAPF
weapon system acquisitions given a continuation of the current
gsituation. This occurs since the USAF does not have the necessary

acquisition and loglstics infrastructure or management philosophy to
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support system level warranties.

Our gemeral commeats covered a wide variety of topics. First, we
believe warranties are a good contract tool when effectively applied.
Warranty use must be falr and reasonable in all cases. Second, we
believe the decision making level for warranties was too high and should
be made at a lower level. Third, we believe a team approach between the
Congress and USAF 18 needed. The USAF needs to actively publicize {its
successes to help it foster a postive public image. Fourth, we
discussed the limits of our study. We noted the nonattribution method
allowed us, in some cases, to get information from contractors that
would not normally be provided and we recognize the inability to cite
spezific sources weakened our thesis but believe this is more than
oifset by the knowledge galued from the field Interviews. The strength
of our thesis comes from the field interviews since the published
literature only provides analyses cn the law and not actual field
practices. Any meaningful study must consider and evaluate actual field

administration practices.

Our specific recommendation called for a strengthing of PPAC and a
gradual assumptioa (tramsition) as a self-insurer by the USAF as the
weapon system matures and coanfidence is improved since you now have more
R&M data. We recognized our study is not all-encompassing, Accordingly

we highlighted areas for future research,

Our couunfidence of the findings in this research have been supported

P
s

by a recent report found iu The Guverunmeni Couiracisc Brlcfing

Papers dated July 1985. This report strongly validates our research
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findings and recommendations.

The Congress and the USAF are charged with a common duty to protect
the welfare and freedom of the United States. An essential part of this
duty is to insure we have a strong and credible military deterrent. The
U.S. military deterrent {s severly degraded if {ts weapon systems are of
poor quality. Poor quality weapons endanger our freedom and the lives
of military members in combat. This situation should not and cannot
coatinue. Senator Andrews 1is absolutely correct to insist on quality.
He would be remiss not to. Our feeling is the quality of weapon systems
can best be improved in the Congress, USAF, and prime contractors act
and work as a team. After all who wants weapon svstems to work mo:c
than the people whose lives depend oo them and those people who provide
them. The tendency has been to assuwe adversarial celatloaships cad
this hurts all parties involved since the spirit as well as the benefits
of teamwork are defeated. This is no more apparent than in this case
where the Congress passed a law which requires the services tc
accomplish its directivee when their implementating systems are roti
effectively able to support it f{.e. the USAF component managem=at
approach. We need to restore this team spirit if we are to truely
improve the quality of our weapon systems and remain a powerful fzrce ic

preserving our freedom as our founding fathers intended.
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The issue of poor weapon system quality has recently received much
media and Congressiona} attention. Part of the reaction to the problem
of poor quality with some systems was the enactment of Public Laws (P.L.
98-212 and P.L. 98-525) requiring warranties for 00D weapon systems. This
thesis examined whether or not system level warranty laws would improve
the quality of major USAF weapon system acquisitions.

To keep -the scope -manageable, the authors focused only on major
USAF weapon systems with a total acquisition value over $1 billion that
were in full scale production and were under a fixed price type contract,
Our basic research consisted of a literature review to gather data on
warranties under the old and new laws and then to compare field practices
under the old and new warranty laws. To get information on prior and
current field practices we interviewed middle and top managers.

After conducting our research and analyzing our data the authors
arrived at the major conclusion: the system level warranty law will not
substantially improve the quality of major USAF weapon system
acquisitions since the USAF acquisition and logistics infrastructure is
geared to comporients and not systems. Other factors impeding the
effective implementation of the law are: a poor warranty data base, no real
structured way to perform warranty cost-benefit analyses, unclear
definition of weapon system, and the lack of effectiveness of the USAF
warranty focal point i.e. the Product Performance Agreement Center (PPAC) .

Our major recommendation is the USAF should give PPAC the necessary
authority and resources to carry out its assignea mission of helping the
USAF acquisition community with warranties. The USAF should alsc develop
qualitative and quantitative warranty decision models to help analyze
warranty cost-effectiveness and field personnel should be trained in
their use.
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