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ABSTRACT

This paper examines the importance of time to
(contractual) performance, technological uncertainty, and
firms' reputation in determining contractual tightness of
aircraft engine contracts negotiated between the Air Force
and defense contractors. Utilizing the type of price
selected by these contracts as a proxy for contractual
tightness, I defined contractual tightness as a measure of
ex ante specification or a measure of how much the price is
"nailed down" at the outset of the contractual relationship.
Using a relational approach to contracting, this paper seeks
to test, using formal econometric procedures, the importance
of time-to-performance, firms' reputation, and technological
uncertainty in determining contractual tigh;ness measured by
the type of price select2d ex ante between the Air Force and
aircraft engine defense contractors. Forty~four data points
for this analysis came from thirteen Air Force contracts
that procure a certain type of aircraft engine from two

defense contractors;;:The results significantly support the

relational contracting argument that as time-to-performance
and technological uncertainty increase, contractual
tightness decreases but when a firm's reputation worsens,

contractual tightness increases which suggests that Air

rq

crce engine ~—ontracts are being written in an economically

feasible manner. The empirical results alsoc are gquite
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robust to different estimating techniques. This suggests
the relational approach to contracting does provide a useful
framework for analyzing long-term contractual relationships

and is worthy of further attention by economists.
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Chapter 1

INTRODUCTION

Economists and lawyers have noted that many long-term
contracts written today leave certain terms and conditions
to future negotiation at the time of contractual performance
(Crocker and Masten, 1988b). For example, it 1is quite
cemmen to see decisions relative to price or quantity
intentionally deferred until contractual performance begins
{Goldberg and Erickson, 1987). The reasoning behind this
idea is a desire by parties to contracts to avoid
constraining themselves at the outset of the contractual
relationship to actions that may be inappropriate during
centractual performance. When parties to contracts are
disadvantaged in this manner, they may elect to pursue
costly efforts to evade contractual performance (Goetz and
Scott, 1981). Some examples of this noted in the eccnomic
and law literature on contracting include capitalizing on
ambiguous terms, withholding irrelevant information, and
failing to coopera“e in the other party's performance
{Zrocker and Masten, 1988b, Goetz and Scott, 1981 and
Summers, 19€8). Unfortunately, when contracts leave terms
and conditions to future negotiation, opportunistic behavior
Ly parties to the contract may occur to effect a

redistribution of the gains from trade. Bargaining on a




regular basis, in this case, may be very costly if parties
engage in the strategic pursuit of rents.

The discussion above suggests a tradeoff must occur at
the outset of the contractual relation in the design of
these long-term contracts between flexibility and precision.
Tlexikility 1s needed to avoid constraining firms to
inapprorriate behavior at the time of contractual
perfcormance. Conversely, precision is needed to limit
strategic pursuit of rents by parties during ccntractual

“

)

ormance. Utilizing data obtained from Air Force

TS
i

contracts, I hope to test some of these basic theories of

(@]
O

bl

ct

ract design using the relational approach.
Specifically, I am interested in whether or not firm

reputation and technological uncertainty affect the trade

)

f ex ante between contractual flexibility and precision,

.

\

and if sc, how they affect it,

There is substantial interest among =conomists and
lawyers on the economics of contractual design. 1In
rarticulz:, the economic and law literature notes that a
class of long-term contracts have evolved as a mode of
crganization for firms doing business together (Williamson,
1979, Klein et.al., 1978 and Crocker and Masten, 1988b).
Williamson (1979) notes: "if transaction costs are
negligible, the organization of economic activity 1is
1rr=levant, since any advantage one mode of organization

appears to hold over another will simply be eliminated by

(8]




costless contracting” (p. 233). He grnes on to explain that
firms identify and use the most economical governance
striicture where governance structure means an institutional
framework within which the transaction is conducted. Klein
et al. specifically identify the problem of opportunistic
behavior as a form of transaction costs (Klein et ai. 1978,
p. 201}. They give examples of opportunistic behavior, and
show that 1t must be both acknowledged and dealt with by
firms deciding on a mode of organization f£or conducting
business. Why then, given the costs of opportunistic

iavicr, have long-term contracts evolved? Why not

-

—
T

internalize all opportunistic behavior through vertical
integration? As Williamson (1979) and Klein et al. (1978)
point out, the efficient organization of eccnomic activity
entails matching governance structures with transactional
characteristics in a discriminating way. This suggests
long-term contracts have evolved because they are an
efficient mocde of organization for a particular type of
transaction. They facilitate exchange, particularly when
substantial complexity and uncertainty are characteristics
of the transaction and the costs {(both administrative and
financial) ¢f internalizing the transaction are prohibitive.
o5t of the empirical work on contracting is recent anad
centers on contractual duration and design. Joskow (1987)
first established a relationship between contract duration

and relationship-specific investment in long-term coal




contracts. He found buyers and sellers do make longer
commitments tc the terms of future trade at the outset, and
rely less on repeated bargaining, when relationship-specific
investments are more important. Crocker and Masten (1985,
1988a) established that a tradeoff between the design and
duration of long-term natural gas contracts does occur.

They noted agents were more reluctant to enter inte a long-
term contractual agreement when faced with the preospect of
inefficient adaptation, so that is an important
consideration in the design of contractual terms in

contracts between natural gas producers and pipeline owners.

Goldbheryg and Erickson (1987) then provide a case study
anaiyvzing the design of pricing and guantity provisions in
petroleum coke contracts. This article provides significant
insight into sclutions that contractual parties devise in
vresclving problems of coordinating across organizational
boundaries.

Recently, Crocker and Masten (1988b) continued their
res=arch on contractual design by looking at the precesses
parties utilize to adjust prices in long-term natural gas
~ontracts. They adopt a "relational" approach to analyzing
contracts, where contractual terms are often left
purposefully incomplete. The degree of incompleteness 1is
determined by the characteristics of the transaction. 1In
particular, they found that renegotiation provisions were

generally selected over redetermination provisions the




longer the duration of the contract. They also found that
the negative relationship between price and quantity
flexibility is consistent with a reduction in evasion costs
when the possibility of mutually advantageous price and
quantity modifications exists within the contract.

Thils recent empirical work on contracts utilizing the
relational approach has been successful in testing some of
the assertions of relational contract--particularly the
claim that contracts may be left incomplete at the outset
intentionally. Unfortunately, the nature of the data set
employed for this analysis primarily limited empirical work
to the areas of contractual duration and pricing
flexibility. Firm specific characteristics such as
reputation and its effect on contract design have not been
tested. Technological uncertainty and its effect on
contract design has not been tested as well. It is in this
area of relational contract that I seek to make a
contribution.

This paper begins with a discussion of the relational
approach to contracting and its applicability in analyzing
Department of Defense weapons acquisition. A discussion of
federal procurement regulations is included. The third
chapter explains the compensation arrangement or price of
these Air Force contracts and details my hypotheses. The
fourth chapter describes the data collection process and the

prcxies used for measuring dependent and independent




variables. The fifth chapter discusses the methods and
results of empirical estimation followed by the conclusion

in the last chapter.




Chapter 2

CONTRACTING THEORIES: APPLICABILITY TO DEFENSE CONTRACTS

The first section briefly details the classical and
neoclassical approaches to contracting. Next is a
discussion of the relational approach to contracting
followed by a brief description of Department of Defense

weapons acguisition.

2.1. Review of Contracting Theories

Economic theory has led us to believe that contracts
are very precise, mechanically-enforced documents; yet, we
find in reality that contracts often leave many terms and
conditions to future determination. Through experience,
economists have learned that when uncertainty about what
constitutes optimal behavior is great at the time of
contractual performance, it may be better to leave aspects
of that performance to future determination rather than
constrain agents to specific yet possibly unsuitable actions
at the outset.

For example, consider an individual planning to build a
new home who must choose between two home building
contractors whose quality of construction is equal. The

first contractor has a "good" reputation in the community




and he 1g considered to be fair in adjusting price when
homeowners change architectural drawings of their home after
construction has started. 1In deneral, contractor one is
considered by the community to be honest in dealings with
customers. Conversely, contractor two has a "bad"
reputation in the community even though his work is equal in
quality to contractor one: he is very difficult to deal
with (i.e., changes after construction begins means price
substantially increases) relative to pricing adjustments,
for example, when customers "change their minds”™ concerning
gquality or color of carpets, types of drapes and appliances,
etc. In general, contractor two is considered by the
community to be opportunistic in his dealings with
customers. Certainly, a new home owner would feel more
comfortable leaving certain terms and conditions such as
price adjustment procedures to future determination with
contractor one, but not with contractor two. With
contractor two for example, one would expect to see in his
contracts very specific procedures at the outset for price
adjustments to contract price after contractual performance
begins. With contractor one, one would not expect to find
in his contracts price adjustment procedures as detailed
relative to contractor two or perhaps not see price
adjustment provisions at all.

In addition to reputational effects on contract design,

temporal and technological uncertainties may also affect




contractual design. Continuing the house example, if one
contracts now to build a new home five years from now, there
is considerable temporal uncertainty regarding costs of
labor and material, and consumer tastes which may change
relative to the design of the home. Also, technology in new
home construction may significantly change, thus
necessitating a change in price at the time of contractual
performance. In either case, one would expect to see
contractual terms and conditions left to future
determination rather than disadvantage either the new home
contractor or the customer at the time of contractual
performance. In summary, practical experience suggests that
long-term contracts are not all precisely written,
mechanically-enforced documents; instead, they are documents
that have evolved intc instruments which leave many
contractual terms to future determination because of
increased complexity and uncertainty in a long-term
contracting environment. To more formally address this
insight, we now examine the evolution of contract law and,
in particular, the role of contractual incompleteness in

axchange relationships.

2.1.1. The Classical Approach

Classical contract law facilitates exchange by

separately detailing all aspects of the contracting process




at the outset by prespecification of all economically
relevant contingencies. Specifically, the original
agreement provides for all terms and conditions to be
specified ex ante; thus, the original agreement clearly
specifies all contractual parties intentions relative to the
transaction at the outset, leaving few reasons for
contractual modifications after contractual performance has
Begunr. According to Williamson (1979), classical contract
law implements prespecification through legal rules, formal
documents (written) as opposed to informal (oral), and self-
liquidating transactions (p. 236). Third party
participation (e.g., arbitration) is discouraged because tl.e
original intentions of the contractual parties is specified
ex ante and courts mechanically enforce those intentions in
resolving disputes according to the classical approach.
Finally, the identity of the parties to a transaction is
irrelevant, because neither party to the contract makes
substantial capital investments specific to this transaction
(i.e., transaction-specific investments imply the value of
alternative uses of this capital ex post would be
significantly lower than the value of the capital when used
as originally intended); hence, classical contract law

corresponds with the ideal market transaction in economics.

! Williamson (1979) provides a detailed discussion of
classical contract law, and, in particular, transaction-
specific investments.

10
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.1.2. The Neoclagg}cal Approach

Unfortunately, in an economic world of ever increasing
complexity and uncertainty, classical contract law does not
fit the need of every transaction--particularly a
transacticn covering several time periods. 1In this
instance, prespecification of all economically relevant
contingencies may be prchibitively costly since all
contingencies necessitating contract adaptaticn cannot be
anticipated ex ante. Williamson (1979) notes this leaves
economic agents with three alternatives: first, one could
feorge such transactions altogether; a second alternative
might be vertical integration; a third alternative might be
a contracting relation which provides additional controls to
prevent contractual firms from acting opportunistically
during contractual performance yet preserves trading
(p.237). The third alternative is referred to as
neoclassical contracting by Williamson (1979). As Macneil
{13978) observed: "two common characteristics of long-term
contracts are the existence of gaps in their planning and
the presence of a range of processes and techniques used by
contract planners to create flexibility in lieu of either
leaving gaps or trying to plan rigidly" (p. 865). 1In this
caze, third-party assistance, such as arbitration, may have
advantages over litigation 1in resolving disputes and

evaluating contractor performance while serving those

11




functions of flexibility and gap filling. Hence,
neoclassical contract law recognizes that economic agents
negotiate in a complex world, that agreements are improper
due to bounded rationalitf , and that all parties to a
contract have confidence in contractual clauses which are
designed to settle disputes. Also, when arbitration is
utilized, the neoclassical approach to contracting assumes
that contractual performance will be completed, whereas if
litigation 1s pursued in resolving disputes, contract
completicn is a much weaker assumption. Finally, the
reference point for effecting contract adaptation is the
original agreement, not the contractual relationship as it

stands at the time of contractual adaptation.

(¥

.1.32. The Relational Approach

"The pressure to sustain ongoing relations 'have led to
the spin-off of many subject areas from the classical, and
later the neoclassical, contract law system, e.g., much of
corporate law and collective bargaining.' Thus,
progressively increasing the 'duration and complexity' of
contract has resulted in the displacement of even

neoclassical adjustment processes by adjustment processes of

- See Williamson (1975) for a definition of bounded
raticnality which he characterizes as behavior that is
intendedly rational, but only limitedly so. 1In other words,
we cannot foresee all contingency claims.

12




a more thoroughly transaction-specific, ongoing-
administrative kind" (Williamson, 1979, p. 238).
specifically, as the identities of contractual parties
involved in a contractual relaticnship becomes important,
more pressure is applied to the relationship according to
the necclassical approach to contracting to complete
contractual performance. This is because one or both
parties to the contract have substantially invested in both
human and physical capital that is specific to this
particularly transaction. The value of an alternative use
of this capital is quite low since the capital was specific
to a particular transaction; also, since the nature of the
transaction is very specific, the buyer would find it
difficult to locate alternative sources of supply quickly.
Thus, c¢centract completion is paramount to maintaining or
improving each parties' financial positions. Therefore, a
ccntractual relationship where the reference point is not
predominantly on the original agreement as it is in
necclassical contracting, but rather on the entire
relationship as it evolves over time is more appropriate to
sustain long-term contractual relationships. As Williamson
(1979) notes, "the fiction of discreetness 1is fully
displaced as the relation takes on the properties of 'a
minisociety with a vast array of norms beyond those centered
on the exchange and its immediate process'" (Williamson,

1979, p. 238). Accordingly, my perception of the relational

13




approach to contracting is based upon this concept of
relaticnal exchange3 which encompasses a transaction-
specific investment thus having direct implicaticns for
long-term contract design and duration.

Even though relational contracts are designed to

promote efficiency by securing appropriable quasi—renté

ex
ante, opportunism5 still abounds during contractual
performance. Thus, contracts provide a framework or
structure at the beginning of the relationship that (1) 1
specifies procedures to be followed for future adaptation,
and {2) sets the rules at the outset for the contracting

rarties competition ex post over transactional surpluses.

Thus, the relational approach views contracts to be more

han Jjust instruments which define the terms and conditions
at the outset of the contractual relation, but, in addition,
are designed to reduce costs associated with resolving
disputes and governing the exchange.

Viewing contracts from the relational exchange

Macneil (1985) formally defines relational exchange (in a
behavicer context) as the everyday working of exchange
relations and transactions where actors voluntarily enter
into the agreement to achieve the benefits of mutual
cooperation (p. 486).

'
4

Quasi-rents are the excess of the asset's value over its
value in 1ts next best use. The potentially appropriable
specialized portion of the quasi~rent is that portion of the
guasi-rent, 1f any, in excess of its value to the second-
highest-valuing user (Klein et al., 1978, pp. 298-302).

Williamson (1979) defines opportunism as self-interest
seeking with guile (p. 234).

14




perspective, 2ne finds that rational agents may leave terms
and conditions of the contract to future determination. As
the ceontracting environment becomes more complex and
uncertain, contractual terms are often left unspecified ex
ante to avoid ¢onstraining the contracting parties at the
cutset to actions that may be inappropriate at the time of
contractual performance. Constraining a party to
inappropriate actions at the time of contractual performance
may iead to costly efforts to evade performance by the
disadvantaged party. In many long-term contracts, it is
common to see contractual terms and conditions such as
price, guantity, procedures for acceptance of product by the
buyer, and delivery destination of finished product by the
buyer left to future determination. Leaving terms and
conditions to future specification though invites various
forms of strategic behavior during future renegotiations
which dissipate rents accruing to the exchange. This may be
particularly true if legal channels are pursued as a formal
means of strategic behavior to effect a redistribution of
the appropriable quasi—rentsﬁ

At this point, it becomes important to ascertain what

This does not mean to imply that less formal means of
strategic behavior such as capitalizing on ambiguous terms
or withholding relevant information do not dissipate rents
accruing to exchange. They in fact do; however, in these
cases, contract performance may be somewhat evaded but
perhaps not stopped completely. Contract performance,
though, may be severely impaired or halted if disputes are
resoived through litigated outcomes.

15




role ritigatict playe in relational contracting. Is it
a {socially undesirable) negotiation tactic or in
fact are litigated outcomes prevalent in relational

ontracting for effecting (efficient) contract adaptation?

(@]

In the past, courts have not mechanically-enforced
contractors' original intentions. For example, if a
sJontractor is litigating a claim for damages, that
contractor must provide "procof with reascnable certainty"
that actuail damages have occurred {(Crocker and Masten,
1953b, p. 4}). In the case of justifying lost income for
axample, 1t is sometimes quite difficult to quantify income
that perhaps was earned but not actually received which
suggests awards may at times be lower than optimal; in

addition, adjudicating a claim can be very costly which

4

ig
4

suggests resources used for litigation may be more optimally
spent in resolving disputes nonjudicially. This does
suggest litigation is viewed meore as a negotiation tactic
which seems to be further supported by the fact that few
disputes are totally resolved through litigated means.

Given the relational contract perspective of litigation
heing primarily a negotiation tactic, do disputes resolved
by litigated outcomes between relational contracting parties
imiply that in these cases relational contracting is always
suboptimal? To put this another way: can the relational
appreoach to contracting in which optimal contracts are

necessarily incomplete support litigated outcomes as an

16
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active method in solving contract adaptation
dizputes? 1f contracting partics can effectively separate
this tormal means of strategic behavior and the continuing

contractual performance ailowing performance of the contract

rescave future Jisputes arising from contractual
incompletensss. The attempt to effect a redistribution of
tlhie appropriable quasi-rents can be effectively "tied off"
and separated from contractual performance through a
contractuial specification designed to identify disputes anc
to provide instructions or procedures on how contractual
revformance 1s to proceed during CSilgrnole resolutions, and
how iitigated decisions from such disputes will be
incorporated intoe the contiwee 37 - appropriate time. In
summary, 1litigation may be bad if it is a bargaining tactic;
ab, it may be good if it permits separation of performance
and The division of transactional surplusesf

It should be clearer now that the relational approach

For example, within major government ag=ncies are
administrative Board of Contractor Appeals which represent
the first level of appeal (e.g., before using the United
Jtates Appellate Court) for a public contractor relative te
a government contracting officer's decision concerning a
dzzpute.  These boards were authorized and designed by the
girvernment to specifically separate disputes from
p-lformaince of conhtracts. According to Alston et. al., the
Tontract Disputes Act of 1978 authorized these boards to
Cov velief that would be availlable to a litigant
A ¢ontrast claim in the Claims Court

.peoifle performance cannot be ordered"

17




SORtLSTTINg, Leaviug come terme and conditions to future

TS
determinatior, invites various forms of strategic behavior
(ot formal and informal) in pursuit of appropriable quasi-
5. How then are relational contracts designed to¢
coonomize on the oosgts associated with resolving disputes,
adapting litigated outcomes into the relational exchange,
and governing the exchange itself? To do this, a relational
contract must effect a tradeoff between flexibility, which
aliaws for centract adaptation, and opportunism, which calls

for a mors precise contract. Crocker & Masten (1988L)

Generally, the value of flexible, more
reiaticnail exchliange is enhanced the more
difficult it is to define obligaticns due to
the complexity of the transaction or its
environment. Conversely, environments where
cpportunism ie expected to be rife or where
econcomic conditions are relatively simple and
static will tend to favor more precise
agreements. Ultimately, the degree to which
parties leave the details of performance to
future resolution will reflect the nature of

-

the transaction (p. 7).

This implies that contract design must limit the nature and
scope of renegotiation in relatively open-ended agreements

by restricting either the set of permissible adjustments or
thie process by which such changes are to be implemented.

For example, long-~-term contracts frequently and

intenticnally defer decisions relative to price or quantity

18




ex ante, but specify at the outset frequency and interval of
negotiations utilized in definitizing price or quantity.

In practice, contracting parties look at the attributes
of the relational exchange environment when considering
fleniblie (i.e., surplus-increasing adjustments) in contract
design, or more precise terms and conditions to discourage
opportunism, or rent-dissipating efforts to redistribute
existing surpluses. Some examples of these attributes which
continually affect relational exchange are economic,
political and technoclogical uncertainty, perceptions of
cohtracting parties' "reputation" by other parties to the
same contract, the degree of asset specificitﬁ in a
particular transaction by one or more parties to the
contract, and the degree of competition ex ante. These
attributes are exogenous to the relational exchange but have
direct impact on the endogenous terms and conditions in the
relatiocnal contract. For example, products produced under
great technical orv political uncertainty require more
flexibility in contract design sc gains from adaptation can
be realized by all parties to the contract as the product
matures or the political environment unfolds. On the other

hand, if one party in this situation is perceived to

Defined by Williamson (1983)--asset specificity is when
onhe or both parties in a relational exchange make
transaction-specific investments particular to that
eschange. These types of investments have lower values in
alternative uses (p. 522).
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negotiate 1n "bad faith," then, ceteris paribus, contract
design should be more precise relative to future
renegotiations to limit opportunism. The story told cf the
new hceme pbuilders in the beginning of this chapter
specifically applies here. One contractor is considered

he small community in his dealings with customers
whiiie the other contractor is considered to behave
cppoviunistically in his dealing with customers. In the
case of the opportunistic contractor, I would expect to see
more contractual precisiocn at the outset in contracts
utilizing the oppeortunistic contractor relative to contracts
atilizing the "good" contractor; conversely, I would expect
to see less precision at the outset in contracts with the
"good" contractor thereby leaving more terms and conditions
to future determination.

Economic uncertainty also requires flexibility which is
often implemented through some type of economic price
adjustment mechanism tied in some fashion to price or cost
indices. Alsc, the higher the degree of asset specificity,
generally the higher the appropriable quasi-rent which means
opportunistic firms are willing to dissipate more rents to
gain a ravger piece of the '"pie" (appropriable quasi-rents).
Thiiz would suggest the appropriateness of a detailed and
precisely written relational contract to make it more
difficult for oppecrtunistic firms to evade performance. 1In

summary, relational c¢ontracting provides both contractual
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terms and cenditions as well as a structure that establishes
precedures at the outset for adapting exchange and resolving
disputes during contractual performance. Relational
contracts then serve to secure the terms of trade ex ante
while policing strategic behavior ex post. Finally, this

tiat ncet conly the length but the design of contracts

471
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may ke influenced by contracting parties' desire to weaken

strategic beshavior thus reaping the benefits of a relational

19

xchange.
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Department of Defense Weapons Acquisition

The Department ¢f Defense operates more than fifty-four
hundred installations worldwide and employs nearly 10% of
the U.S. work force making it one of the largest and most
zomplex business organizations in the world (Fox, 1988, pp.
7-2). The Department ¢f Defense executes more than fifteen
million contractsgs per year (more than sixty thousand per
day) in develcping and producing the most sought after
weapons and equipment in the free world (Fox, 1988, pp. 7-
8). Dollar wis<e, this amounted to $36.7 billion on defense
research and development and $85.8 billion on purchases of
weapnhse and eqguipment 1n producticn (procurement) in fiscal
year 1987 (Fox, 1988, pp. 7-3). Also, approximately $45
billien was spent on military construction, highly

classified programs, supplies and equipment, operations and




maintenance, and some nuclear weapons development during the
same fiscal year {Fox, 1988, pp. 7-8). Perhaps more
impertantly for wmy purposes, only a few firms can design and
produce many of these systems. Even though billions of
dollars are spent on weapons acquisition, only a few defense
contracting firms are the recipients of this money. Since
tiie Department of Defense does not build their own weapon§ ,
long-term contractual relationships are utilized repeatedly
withh the szame contractors. Hence, Department of Defense
weapons acduisition provides a rare opportunity for
enipirically testing relational contract theory.

Since weapons have become more complex, the magnitude
and diverse sources of uncertainty in the weapons
acgulsition process have increased. To operaticnalize the
definition of uncertainty, Peck and Scherer defined
uncertainty as the relative unpredictability of the outcome
¢f a contemplated action; hence, the emphasis is upon a
contemplated action that can be taken by the party

cotentially experiencing uncertainty.m Peck and Scherer

Rarely does the government internalize a transaction--
i.e., vertically integrate or buy-in with a contractor.
Government procurement policies refer explicitly to the
significant administrative burden incurred in acquiring,
managing, and upkeep of facilities and equipment. See
Masten (1984).

It is appropriate tc note that risk and uncertainty are
10t to be used interchangeably. Risk refers to the level of
the consequences of a wrong prediction. For example, the
chiances of winning with a specific poker hand may be equally
unpredictable whether the bet is ten dollars or ten thcusand
dollars. 2Zut the level of risk is greater with a ten
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note that uncertainty is present in every phase of the
weapon system cycle:

(1) Research and development

{2) Production for the operational inventory

{3) Actual operation
The greatest amount of uncertainty is in the research and
development phase. Intuitively, this makes sense: the
further ahead a decision maker must look (lead time), the
more unreliable are his data on development possibilities,
costs, enemy capability, and intentions, etc. Furthermore,
as weapons become more complex in order that they may be
better able to neutralize the potential enemy threat,
uncertainty surrounding technical feasibility of these
weapons will significantly increase. Also, the environment
external to the weapons acquisition process such as enemy
rlans and technology plus continually changing United States
defense policies significantly increase uncertainty in the
research and development phase, and to a lesser extent,
production and operational phases as well. If the external
environment has changed, weapons' programs may be altered in

scecpe or perhaps even terminated.!* This usually leads to

thousand dollar bet than a ten dollar bet. See Peck and
Scherer for a more elaborate discussion of uncertainty
versus risk in weapons acquisition.

Peck and Scherer note these ideas prevail in the
commercial economy as well, but not with the same level of
significance. This is because the competitive superiority
of the technically advanced equipment in the commercial
field is usually not as overwhelming as it is in the weapons
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significant increases in development time and costs.
Peck and Scherer's analysis of Department of Defense
weapons acquisiticn in the early 1960s noted the following

fcur conditions relating to weapons acquisition:

{a) Individual weapons projects require such large

47

iavestments that private financing of their development is
virtually impossible. This means the government must play
both investor (through cost reimbursement) and buyer. In a
market system, these two functions are generally separate.

{b} The prospect of a commercially organized weapons
acquisition process is further reduced by the existence of
the unigue uncertainties described in the previous section.
Private investment would be subject to great risks due to
these uncertainties, whereas government funds at least
distribute the risk among the general body of taxpayers.

(c) The problem of determining the product
characteristics desired by the buyer. Simply put, it is the
buyer (Department of Defense) who has the intelligence data

to determine what the threat is, not the defense contractor.

Thus, in this case, the buyer jeintly with the supplier

field. Furthermore, the marketing and production skills in
the commercial field can temporarily offset technical
inferiority. Hence, technical obsolescence would occur at a
much slcwer rate in the commercial field. Also, changes in
consumer tastes can be likened to changes in future defense
policies, but uncertainty again will be less in the
commercial field since they have the law of large numbers on
their side.
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determines the product characteristics, not just the

supplier.
{d) Finally, the determination of a weapon systems'

price weuid hardly correspond to that in a market system.

Price 1s determined thrcugh negotiations between the

»

Cezpartmnent of Defense and defense contractors both ex ante

and ex post..

Given these conditions and the arguments presented
albove relative te (1) small numbers of defense contractors
2ingaged in long-term contracts with the Department of
Defense, and (2) substantial uncertainty in the weapons
azquisition process, the relaticn between transaction-
specific investme:its and Department of Defense weapons
acguisition becomes clearer. Condition one above relates
directly to one of williamson's (1983) types of transaction-
specific investments, physical asset specificity, which
implies that assets are acquired and dedicated specifically
tc a particular transaction. Also, conditions one, two and
four (i.e., conditiocn four states price may be determined ex

post implying renegotiations ex post) indicate that

‘- Because there is lack of price competition, this does not
imply there is an absence of competition among defense
contractors. Except for sole sourcing, competition exists
until the contract is signed. At this point, however, the
problem of small numbers bargaining arises since ex post,
the Department of Defense can bargain only with the sole
~ontracting supplier. This implies the possibility of
strategic behavior by the contractor.

-
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sorategic behavior by both the Department of Defense and
defense contractors may result. Finally, the fact that
buyer anl seller may agree upon the purchase before the

prcduct exists suggests a contracting approach for analysis

rn

Cepartment of Defense weapons acquisition rather than the

morv conveantional market system approach. My advocation now

ps

the relational approach to contracting is the

o+
a4 Laad

‘rect contracting approach to analyze the Department of

(
(@)
-

v

it

f:n32 weaponls acguisition process.
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2.2. The Federal Procurement Regulations

Ancther divergence between contracting in the private

and pukiic sector is the existence of detailed procurement

\

r

regulations or alternatively, a "constitution," in public

[y

contracting that provides extensive contractual guidance to
detfense centractors and military departments. There are
three primary reasons for these regulations: (1) economies
of scale in repetitive contracting, {(2) political and sncial
policies implemented through procurement, and, finally, (3)
mitigating strategic behavior by contracting parties.

The federal government functions as a buyer of goods
and services from the private sector in the marketplace.
Many c¢f these transactions are repetitive in nature, and
econcmlies of scale in the writing of contracts can be gained

by simply referencing applicable parts of the constitution




in the contracts, rather than making each individual
reguiation explicit in each contract, as is often done in
the private sector where transactions are more heterogenous
in nature. The administrative burden associated with the
selection, gcvernance, and paying of numerous private
cuntractors has been substantially reduced through the
development of highly specific procurement regulations.

The federal procurement process 1s further complicated
because the federal government often uses its buying power
“. achieve certain social and economic goals which are
perceived to be 1+ the public's interest. Social and
economic ley’ Lation is passed by Congress and then

mplemer*ed through procurement requlations by making

(98

cempliance with the sccial and economic legislation a
reguirement for private firms doing business with the
federal government. Even though this type of legislation
nas little to do directly with the economics of the
procurement process, the federal government's rationale for
makinyg compliance with socioeconomic legislation a
requirement in public contracting is that this is the most
effective means of achieving socioeconomic objectives
(Alston et al., 1988, pp. 3-14). To be more specific, the
fullowing is a list of the more notable socioceconomic

s3lative acts that must be included in federal contracts:

@

N
4
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-Davis Bacon Act of 1931; Provided for the

prevailing wage rates for construction for
government purposes.

~Walsh~Healy Public Contracts Act of 1936; An

agreement to working hours and minimum wage
rates for contracts involving the manufacture
or furnishing of materials, supplies,
articles, and equipment in any amount
exceeding $10,000.

-Service Contract Act of 1965; Provided for

“he payment of minimum wages and the
observation of certain safety and health
requirements.

-Work Hours Act of 1962; Applied to public

contracts not subject to the Walsh-Healy Act
and also provided for the payment of overtime
for hours worked in excess of eight in one
day and 40 in one week.

-Buy American Act of 1933; Promotes the use

of United States produced supplies and United
States manufacturers in public contracts.
Bhlso, it enhances opportunities for U.S.
manufacturers and suppliers.

-Civil Rights Act cf 1964; With respect to

government contracts, this act required the

inclusion of a clause to provide equal

28




employment opportunities for minorities.

-Exccutive Orders of 1965 (11246, 11375,

11741); Prohibits discrimination on the basis
of race, creed, color, national origin, sex,
and age.

-Rehabilitation Act of 1973; Prohibits

discrimination against handicapped. This
clause 1is considered to be applicable to
government contracts even in the absence of
this clause from the federal contract.

-Cccupational safety and Health Act of 1970,

Allowed Secretary of Labor to set standards

42

of health and safety for factories,
construction sites, farms, and other places
of business. Compliance with this act must
occur to enter intq and maintain a contract
with the federal government. This clause is
conzilered to be applicable to government
contracts even in the absence of this clause
from the £federal contract.

~-Clean Air Act of 1970; Controls air

pcllution caused by industry and motor
vehicles' emissions. Private contractors
must continually comply with this act to do
business with the faderal government.

-Small Business Act of 1963; Establishes




national policy that government should assist
small business in obtaining their fair share
-f the government's business. Specifically,
it allows for agency officials to set aside
certain partial or total procurements
exclusively for small business (Culver,

1985} .

All of the above mentioned scocioeconomic legislation affects

-
o
D

ct

design of contracts in our set. In summary, a part of

pos
joy
T

federal contracting constitution stems from implementing
provisions for sociceconomic legislation into all federal
contracts. Combining this concept with the concept of
cublic contracting economies of scale, it simply is less
curdensome administratively to reference a specific part of
thiz constitution which defines federal contractors'
reguirements to comply with a certain socioeconomic piece of
le2gislation rather than explicitly make each act a part of
2ach individual publi¢ contract. For an example of this,
see Table 2.1 which references clauses from section I--

Contract Clauses, contract twelve. Another, and perhaps the

most important, reascn for the development of the

O

nstitution in public contracting is to thwart strategic
behavior by government contractors, and in particular,

defense contractors. Department of Defense weapons
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Tables 2.1

f}

cntract Clauses Incorpeorated by Reference

.o IZZ.I5C2-02 CLAUSES INCORPCRATED BY REFERENCE

This caontract Lucorporates the following clauses by
veference, with the same force and =ffect as if they were
siven in £ull text. Upon reguest, the Contracting Officer
«211 make their full text available.

I FCOZDAL ACCUISITION REGULATION (48 CFR CHAPTER 1)

CLAUSES (Reference numbers show the titles' lccations in the

Feleral Acguiszition Regulation. )

REY REF NC TITLE

L2 E2L.li3=C2 UTILIZATION COF SMALL BUSINESS CONCERNS
AND SMALL DISADVANTAGED RUSINESS

14 52.212-0¢ SMALL BUSINESS AND SMALL DIZADVANTAGED
BUSINESZ SUBCONTRACTING PLAN

1z SZ.220-03 UTILIZATICN OF LABOR SURPLUS AREA

COHCEERNS
2C0A 52.222-C4 CONTRACT WORKHOURS AND SAFETY STANDARDS
ACT-OVERTIME COMPENSATION-GENERAL

21 S2.2022=-20 WALSH-HEALY PUBLIC CONTRACTS ACT

22 52.222-26 EQUAL COPPORTUNITY

25 £2.222-36 AFFIRMATIVE ACTION FOR HANDICAPPED
WORKERS

g 52.223-02 CLEAN AIR AND WATER ACT

II. DEPARTMENT OF DEFENSE SUPPLEMENT {48 CFR CHAPTER 2)
CLAUSES (Reference numbers refer to the titles' locations in
this supplement to the federal acquisition regulation.)

REF REF NG TITLE
o 52.225-7001 BUY AMERICAN ACT AND BALANCE OF

PAYMENTS PROGRAM




asguisition has grown astroncmically both in complexity and

N

221lar value since the end of wWorld war II. Both the

Q,

=2fense contractors and the Department of Defense have

(L
[$9)
<
5]

lored 2 large numbel cf sophisticated procurement
support organizations as well as procurement specialists who

A~ e A
do onot dz

i
-

-appear at the signing of a contract. Instead,

IS

14

these large number of contracting specialists usually are
invelved in the nsgotiations, governance, and closures of
one or more defense contracts simultaneocusly. Given the
large cost of maintaining these support procurement
organizations and specialists, plus the astronomical dollar
value of weapoir systems, the incentive for defense
contractors to behave opportunistically is strong. When a
defense contractor is dealing in billions of dollars with
the government who works with very strict delivery schedules
and few producers of large weapon systems, the defense
contractor knows the actual cost to the government of
contractual nonperformance13 is very substantial. Hence,
cpportunistic behavior by a defense contractor, such as

threatened contractual nonperformance if prices are not

- Contractual nonperformance is to be interpreted as any
onduct which the contractor might engage in to escape
erformance or force renegotiation of contractual terms.

e¢ Crocker and Masten (1988b), p.4. They provide a short
st of tactics contractors might use to effect a
zdiztribution of surpluses from exchange such as

1thholding relevant information, interfering with or
fa1ling to cooperate in the other party's performance,
failing to mitigate damages where a breach has occurred, and
capitalizing on ambiguous terms.

hE H T O
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increased abcve ex ante negotiated prices, may be quite

o

successful given the unacceptable high costs to the military
of contractual nonperformance. Thus, successful strategic
behavior by defense contractors ex post can mean substantial
increases i1 profits above their ex ante negotiated levels
of profit.

Given the substantial number of weapon systems being
procured by all military departments through time plus
strong defense contractor incentives to behave
spportunistically, excessive profits by defense contractors
Lave become a significant concern to the federal government.
Strategic behavior by defense contractors in particular is

w2ll documented by Culver back to the Civil War (Culver,

C

1985, pp. 2, 3, &6, 7, 10, 11 and 15). Culver further notes
that opportunistic behavior in public contracting existed
during and after the Americarn Revolutiocon, but details of
this aire somewhat sketchy. This long history of strategic
bshavior by the defense contracting community has led
Zongress to enact many pieces of legislation in an attempt
to thwart strategic behavior which results in excessive
profits.14 For example, the following pieces of legislation

weire enacted toe deal with defense contractors' excessive

profits:

Culver found in the twenty year period between World wars
I and II alone, more than 200 pieces of legislation to
control profits were introduced in Congress.
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-Civil Sundry Appropriations Act of 1861;
Basic law under which the Civil War was
fought. It was revised and amended (became
Statute 23709) to preclude strategic behavior
by defense firms which resulted in excessive
profits.
-Excess Profits Tax Act of 1917; Act designed
tc thwart opportunistic behavior by defense
contractors during wWorld wWar I only. This
act was reinstated slightly before and
continued through Werld war II.
Vvinson-Trammel Act of 1934; Regulated
profits on shipbuilding and aircraft
production for the Navy to ten percent. This
act was later extended to Army ailrcraft. Act
was repealed in 1981.
~-Treasury Directive 5000 of 1940; Attempted
to curb excessive profits by defense
contractors. This directive constituted the
first regulatory guidance relative to the
allowability, allocability and reasonableness
of costs. It is considered the predecessor
of the Cost Principles section of today's
federal procurement regulations.
-Armed Services Procurement Act of 1947;
Detailed very specific procurement procedures
to be followed by the military departments
and defense contractors.
~Renegotiation Act of 1951; Expands profit
limitation under Vinson-Trammel Act to all
military procurement. Also set up the
Renegotiation Board whose purpose was to
determine whether the overall profits earned
on Department of Defense contracts over a
specified threshold were excessive. This Act
stayed in effect until 1979 (Culver, 1985,
pp. 2, 3, 7).

In an attempt to give the government, and, in

particular, the military departments, more bargaining or

negotiation power ex post to limit strategic behavior by

defense contractors, the constitution provides greater

unilateral authority to the government than what is normally
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g2en between contractual parties in private sector
contracting. For example, the following changes clause must

be included in all fixed price contracts:

{a) The Contracting Officer may at any time,
by written order, and without notice to the
sureti=ss, 1f any, make changes within the
general scope of this contract in any one or
more of the following:

—

Drawings, designs, or specifications
the supplies to be furnished are to be
ialiy manufactured for the Government in
rdance with the drawings, designs, or

w
pecifications.

[
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{2) Method of shipment or packing.
[3) Place of delivery.

{b) If any such change causes an increase or
decrease in the cost 0f, or the time required
for, performance of any part of the work
uncder this contract, whether or not changed
by the order, the Contracting Officer shall
make an equitable adjustment in the contract
price, the delivery schedule, or both, and
shall modify the contract.

(c) The Contractor must submit any "proposal
for adjustment" (hereafter referred to as
proposal) under this clause within 30 days
from the date of receipt of the written
order. However, if the Contracting Officer
decided that the facts justify it, the
Contracting Officer may receive and act upon
a propesal submitted before final payment of
the contract.

{d) If the Contractor's proposal includes the
cost of property made obscolete or excess by
the change, the Contracting Officer shall
have the right to prescribe the manner of the
disposition of the property.

(e) Failure to agree to any adjustment shall
be a dispute under the Disputes clause.
Hcowevelr, nothing in this clause shall excuse
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the Contractor from proceeding with the
contract as changed (Federal Acguisition
Regulation 1984, part 52.243-1).°

The changes clause makes explicit the fact that the
government may at any time ex post unilaterally change the
terms and conditions of the contract as long as those
changes are within the general scope of the contract.
Whether the contractor desires to effect these changes or
not 1s 1mmaterial: the contractor must immediately
implement the change or be held in breach of contract. This
unilateral authority, given to the government, facilitates
contractual performance by removing the threat of
"contractual nonperformance" by public contractors, and

defeiise contractors in particular when changes are requested

m

by the government. In major weapon systems' purchases, the
goverument has few 1if any alternative suppliers to purchase
from ex post due to an extensive time period for research
and development, substantial costs involved in developing
and producing these weapon systems, and the fact that there
are few suppliers of major weapon systems to begin with,
plus some major weapon acdquisitions are sole source only.

Given few or no alternative places of procurement ex post

¥ similar changes clauses must be included in cost
reimbursement and some research and development contracts if
the nature of the work lends itself to such change control.
The main difference between these changes clauses is the
definition cof equitable adjustment in each case.
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for the government, strong contractor incentives exist for
the supplier under contract for a major weapon system to at
least threaten or in fact effect contractual nonperformance

ts reap excessive profits, since the government has no other

supplier; however, the changes clause in this particular
case removed this incentive. If the government and the
contractor failed to reach an agreement on all issues
surrounding the change after it was enacted by the
government, tlien the dispute or disputes were effectively
tied off from contractual perfoimance under the disputes
clause enacted by the Contract Disputes Act described below.
Oon 1 November 1978, the Contract Disputes Act, Public
Law 55-563, 92 statute 2383 (1978), was signed by the
Presicdent. The Act was based upon a report by the
Commission on Government Procurement and the Act's purpose

was to provide:

a fair, balanced, and comprehensive statutory
system ¢f legal and administrative remedies
in resolving Government contract claims. The
Act's provisions help to induce resolution of
more contract disputes by negotiation prior
to litigation; equalize the bargaining power
of the parties when a disputes exists;
provide alternate forums suitable to handle
the different types of disputes; and ensure
fair and equitable treatment to contractors
and Government agencies (Report of the
Committee cn Government Affairs and the
Committee on the Judiciary, U.S. Senate 1978,

p. 1).




)

The Act applies to public contracts signed after 1 March
1979 and requires through the disputes clause that both
government and contractor claims be subject to a final
zclgion by a contracting officer with the exception of
claims that are statutorily assigned to other government
agenciles (e.y., Disputes falling under the Davis-Bacon Act
are subject to veview and decision by the Secretary of

abor~--not a contracting officery). In effect, this act

e

attempts te drive a wedge between disputes over the division

1]

jo}

-f surplus and contractual perfcrmance.

Whers the original intentions of the contractual
carties are not clearly specified in the original agreement
oUr may change cver time, disagreements may arise that must
bz recolved. If these disagreements cannot be amicably
resolived through negotiation, costly litigation may occur

wh

iy

re costly refers to possible court costs, attorneys' fees
and contractual nonperformance. The Contract Disputes Act
provides both administrative and legal remedies that allow
an equitable solution to a dispute while simultaneously
blocking or significantly minimizing a dispute's impact on
contractual performance. These disputes then can be
effactively partitioned from contractual performance through
"savings clauses" attached as special provisions to affected
contracts.  These savings clauses are bilateral agreements
to contracts that describe disputes and how remedies to

thocge disputes will be entered into affected contracts after
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~he rendering of a decision by an administrative or judicial
Sudge. For an example of a savings clause, see Table 2.2
ins a savings clause from one of the contracts.
Tiis zaviugr clause affected three contracts; in addition,
“hree cther zavings clauses were found that affected a total
of fcouir snglne contracts.

Adminilstratively, the Act provides for the
eetallishuwent of Boards of Contract Appeals within an

executlive agency: the Department of Defense board is the
Atmiel Services Board of Contract Appeals. Each board is
conppoised of three fulltime administrative judges whe must

havs 30 least filive years experience each in public contract

These administrative judges decide any appeal from a

jen
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contracting officer relative to a public
contract. The Board's jurisdiction under the Act also
1aciudes breach of contract claims and claims arising under
implied contracts. Alsten et al. states that Board's are
suthiorized:

to grant any relief that would be available
o a litigant asserting a contract claim in
the claims ccurt. While money damages is the
ordinary form of relief available in the
Claims Court, the boards have also been
granted contract rescission and reformation
avthority. However, specific performance
cannist be ordered (p. 478).°°

Claims mean a written demand by one of the contracting
parties seeking, az a legal right, the payment of money,
adjustment or interpretation of contract terms, or other
veilef, arising under or related to the contract (Alston et
3l., 19823, p. 472).




Table 2.2

savings Clause

47. MAXIMUM ADJUSTMENT FOR CORPORATE
AIRCRAFT COSTS

A. The parties disagree as to the
incLas1oir inn the contract price(s) of
dispured amounts of overhead costs, namely
certain Corporate Aircraft Costs. Issues
underlying this contract and the sqguitable
adijustment of this contract upon resolutiocn
of the disputed costs, the parties agree:

(1) That, in the pricing of the
contract, ail of the controverted costs have
Leen excluded, together with any associated
profit or fee allowance without prejudice to
the Ceontractor's claim relative to the
excluded amounts;

{2} That notwithstanding any other
provisions of this contract, such pricing is
subject to adjustment{s) based upon the final
resolution(s) of the underlying controversy;
and

(3) That the amount below
guantifies the maximum pricing adjustment(s)
that might be reguired wuron resolution of the
centreoversy.  Such maximum pricing
adjustment(s) are based on the data used at
the time of the negotiation of this
contractual instrument.

Price:

C. The parties shall diligently pursue
the resolution of the controversy here
involved and make appropriate equitable
adjustments thereafter. To avoid the need
for a formal Contracting Officer decision and
Contracter appeal under this contract
relating to those issues involved in the
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Table 2 .2 continued

Armed S=rvices Board ¢f Contract Appeals
(ASBCA) Docket =XXXXX, it is agreed that the
Contracting Cfficer's decision and the
Zontractor's appeal hearing in ASBCA Docket
sXX¥XX apply to and control the disputed sums
in this contract, and that the decisions of
*he ASECA covr the Courts, as the case may be,
on the issues involved in the referenced
dispute shall be binding on the parties under
this contract. Simple interest shall be paid
to the Contractor on amounts of any price
adjustments due to resolution of controverted
costs pursuant to this part. Such interest
zhall be at the rate established by tne
Secretary of the Treasury pursuant to Public
Law 92-41; 85 Statute 97 for the
Renegotiation Board and shall be applied to
the aforementioned price adjustments, from
the date these costs would have been payable
by the Government had such amounts not
crevicusly been excluded from the contract,
tc the date of {I) a final judgement,
relative to the disputed costs by a Court of
competent jurisdiction, or (II) mailing to
the Contractor of a Supplemental Adgreement
for execution either confirming ccmpleted
negotiations betwe the parties, or carrying
csut a decision of a Board of Contract
Appeals, relative to these disputed costs.
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The Armed Services Board of Contract Appeals now has over
thirty administrative judges on its staff and has averaged
over the last four years approximately 1500 appeals filed
g1 y2ar for the Department of Defense and other federal
agencies as well." The next largest Board is the General
Cervices Administratiocon Bcard which has approximately 400

iled per year (Bedingfield and Rosen, 1985, p. 2-
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17;. Eedingfield and Rosen note "Other agency rCrards 2f
Contract Appeals are considerably smaller and have
correspondingly smaller work loads"™ (Bedingfield and Rosen,
1985, p. 2-17). The Armed Services Board of Appeals
Gizposed cof 1,335 cases in fiscal year 1984, 1,293 caseg in
fiscal year 1985 and 1,938 cases in fiscal year 1986

ston et al., 1988, pp. 483-4). The principal issues in
disputes were the changes and default clauses; however,
ailowabls costs and contract specifications have been rising
as principal 1izsues in disputes (Alston et al., 1988, pp.
433~4). Alstcn et al. notes "that almost 50% of the cases
disposed of zare the result of a settlement pricr to a
decisicn, confirming the general desire to continue
negcetiations for a settlement even after a case is docketed®
{p. 484). In summary, once a contracting officer issues a
final decision relative to a dispute, the contractor has

thres options: (1) accept the final decision of the

See Bedingfield and Rosen, pp. 2-16/17 and Alston et al.,
pp. 483-4 for a detailed discussion of this subject.
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contracting officer, {2) appeal the decision of the
centracting 2fficer directly to the appropriate Board of
Contract Appeals, (3) file suit directly in the Claims
Zourt. The same procedures apply to the government as well.
Tae federal ccocurt system of appeals may be used if either
tie ceontracteor or the government desires to appeal a Board
or Zlaims Court decisica.

The eveluticon cf thie Department of Defeuse procurement

sonastituticon became prominent with the implementation of

r3

[

itle 1

cf the United Ztates Codé3 through the Armed

Ty
(SRR

Prccurement Regulation in 1949. This regulation

4]

€

&
-
(@]

ed very specific piccedures to be followed by the

Cu

roevi

O

el

military departments when procuring goods and services.

ZJulver states "the [Armed Services Procurement Regulation]

was the most detailed regulation concerning procurement ever
izzued” (p. 18). This regulation was renamed the Defense

Acqguisition Regulation in 1978 and was eventually replaced

Ly the Federal Acquilsition Regulation in 1984. The Federal

Acquisition Regulation is a procurement regulation that

governs the procurement process for all federal agencies.

Sae Table 2.3 for a table of contents to the Federal

Title 10 1s the Armed Services section of the United
States Code. It makes explicit how the military departments
are to organize and conduct business. A subsection is
proevided for each military department that deals exclusively
with military procurement ranging from purchases that are
nen-complex and low in value such as paper supplies to
purchases that are gquite complex and high in value such as
military weapons.
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Table 2.3

Federal Acguisition Regulation

SUBCHAPTER A
FPart 1
Part 2
Part 2
Part 4

SUBCHAPTER B

rart 5
Part 6
Part 7
Part 8
Part 9
Part 10
Part 11
Part 12

SUBCHAPTER C

Part 13

Part 14
Part 15

Table of

44

Contents

GENERAL

Federal Acquisition
Regulations System
Definitions of Werds
and Terms

Improper Business
Practices and
Personal Conflicts
of Interest
Administrative
Matters

COMPETITION AND
ACQUISITION PLANNING
Publicizing Contract
Actions

Competition
equirements
Acquisition Planning
Required Sources of
Supplies and
Services

Contractor
Qualification
Specifications,
Standards and Other
Purchase
Descriptions
Acquisition and
Distribution of
Commercial Products
Contract Delivery or
Performance

CONTRACTING METHODS
AND CONTRACT

TYPES

small Purchase and
Other simplified
Purchase Procedures
Sealed Bidding
Contract by
negotiation




Table 2.3 continued

Fart 1€ - Types of Contracts

rPart 17 - Special Contracting
Methods

Pact 1C - Reserved

SUZCHAPTEERE D - SCCIOECONOMIC

PRCGRAMS

Part 19 - Small Business and
Small Disadvantaged
Business Concerns

Part 20 - Labor Surplus Area
concerns

Part 21 - Reserved

Part 22 - Application of Labor
Laws to Government
Acqguisitions

Part 23 - Environment,

Conservation and
Occupational Safety

Part 24 - Protection of
Privacy and Freedom
cf Information

Part 25 - Foreign Acquisition
Part 26 - Reserved
SUECHAPTER E - GENERAL CONTRACTING
REQUIREMENTS
Fart 27 - Patents, Data and
Copyrights
Part 28 - Bonds and Insurance
rPart 29 - Taxes
Part 30 - Cost Accounting
Standards
Part 31 - Contract Cost
Principles and
Procedures
Part 32 - Contract Financing
Part 323 - Protests, Disputes
and Appeals
SUBCHAPTER F - SPECIAL CATEGORIES

OF CONTRACTING
Major System
Acquisition
Pirt 35 - Research and
Development
Contracting

NS
[}

rart 3

(@)
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Table 2.3 continued

Part 36 - Construction and
Architect-Engineer
Contracts

Parc 37 - Service Contracting

Part 38 - Federal Supply
Schedule Contracting

Part 39 - Management,

Acquisition and Use
of Information

Resources

Part 4¢C - Reserved

rPart 41 - Reserved

SUBCHAPTER G - CONTRACT MANAGEMENT

Part 42 - Contract
Administration

Part 43 - Contract
Modifications

Part 44 - Subcontracting
Policies and
Procedures

Part 45 - Government Property

rart 46 - Quality Assurance

Part 47 - Transportation

Part 28 - Value Engineering

Part 49 - Termination of
Contracts

Part E£C - Extraordinary
Contractual Artions

rPart 51 - Use of Government
Sources By
contractors

SUBCHAPTER H - CLAUSES AND FORMS

Part 52 - Solicitation
Provisions and
Contract
Clauses

pPart 53 - Forms




Acguisition Regulation.

The Federal Acquisition Regulation further allows

varicus federal agencies the right to issue supplements to

the Federal Acquisition Regulation when contracting

cceunditions clearly show this need. In the case cof the
Lepartment of Defense, the purchases of weapons has become
both complex and astronomical in terms of dollars spent per
weapon system; hence, a defense contractor may reap
substantial financial gains through opportunistic behavicr
if that type of behavior 1s not successfully thwarted

through contractual termes and conditions. Thus, the

P

Department of Defense supplemented the Federal Acquisition

)

reguiation with the Department of Defense Federal

Liguisition Regulation Supplement. 1Included in the defense

supplement i1g additional guidance to Department of Defense
contracting officers and defense contractors on such items
as overseas distribution of defense subcontracts, required
sources for miniature and instrument ball bearings, and
rights to techiical data and computer software. This
supplement plus each military departments' individual

supplement te the Defense Federal Acquisition Regulation

combined witlhhi the Federal Acquisition Regulation is the

current ceonstitution for all defense contractors and
military demartments.
In summary, development of the constitution for federal

prozurement has stemmed from the need to reduce the
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administrative burden associated with the writing and
governance cof numerous federai ccntracts, to implement

ocilceconomic legislation, and the desire by Ccngress to

(7}

thwart excessive profits by defense contractors. The main
thrust of the constituticon is to have more equal market
power exX post between the government and federal
contractors: this is attempted by the addition of certain
clauses to federal contract such as the changes clause which
Jives the federal government more unilateral authority in
tiie contracting process. If disputes arise, they are
effectively "tied off" from contractual performance by

adwinistrative and judicial remedies enacted with the

Zontract Disputes Act and administered through the disputes

14

clause required in all federal contracts. Finally, the

current ccnstitution is the Federal Acdguisition Regulation

as suppiemented by the various government agencies. The

Cepartment of Defense's supplement is the Defense Federal

N

cgursition Regulation and is further supplemented by the

he

varicuis military departments.
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Chapter 3

DESCRIPTION OF CONTRACTUAL TERMS

The relational view suggests a relationship between
contractual designh (prespecification of terms, atc.) and
characteristics of the transaction. This section examines

e contractual terms which we use as measures of design.
Alsoc, a brief discussion of the hypotheses to be tested

follows.

3.1. Pricing Processes

our goal is tc develop a measure which would indicate
neow muchh the price is "nailed down" at the cutset of the
contractual relationship. The more firm a price is at the
cutset or the le<s 1t can respond to future events, the
tighter are contractual terms and conditions; conversely,
the less firm the price at the outset or the more price is
airlowed to respond to future events, the looser are

contractuas. terms and conditions. In developing this

neasure, contractual terms and conditions dealing with price

determination were sequentially ranked from the least
stringent to the most stringent. Air Force engine
contracting officers and federal procurement regulations

+

i1.2., Federal Acquisition Regulation) were utilized in the
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development cf the sequential ranking.

As mentioned above, contractual "tightness" 1is measured
sequentially through continuous and incremental changes in
contractual terms and conditions. At this point, it is

cr.tical to distinguish between definitizaticns cof

preexisting terms and conditions which may purposefully ke
left open to future determination and contractual

reunegctiations of contingencies either not originally

foreseen or purposely left for future determination. The

former does not affect contractual tightness but simply

@)

reflects the fully anticipated implementation of
prespecified contractual terms. For an example of the
former, consider a contract where the price is specified
subject to an economic price adjustment formula ex ante. As
c2st concditions rise, the economic price adjustment formula
adjusts the price in a prespecified and formulaic manner.
The 1ndividual paities have no control over price after the
rule 1s specified, for it is actuated by the movement of
(excgencous) price and cost indices.

Alternatively, a renegotiation gives the parties some
individual control over future prices. As an example,
consider a Jompensation arrangement including a not-to-
exceed gprice (ceiling price) in the original agreement and a
provision fuir a firm price to be determined through
Legotiations ex post. Here, the final price is constrained

iy by the contractual ceiling and depends on the relative
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bargaining abilities of the contractual parties ex post.
The type of contracts by compensaticn arrangementslgin
the data are summarized in Table 3.1. Ranking from least
stringent tc most stringent, these types consist of the
fcllowing: fixed-price inceuntive, not-to-exceed price with
eCCacmlc price adjustment, not-tc-exceed price, fixed-price
with eccnomic price adjustment, and firm-fixed-price. We

now discuss these pricing processes.

2.1.1. Fixed-price Inceutive

A fixed-price incentive contract is an incentive
contract where target cost, target profit, a profit
adjustment formula, ceiling price, and a cost sharing ratio
are all negotiated ex ante. The profit adjustment formula is
utilized to establish firm target profit at contract
cempietion based on the relationship of total final

negotiated cost to tetal initial target cost. According to

Contracts defined by compensation arrangements are
explained in the Federal Acquisition Regulation, part 16,
with the exception of not-to-exceed pricing. See the Federal
Acguisition Regulation part, 16.403-2 for fixed-price
incentive (successive targets), Federal Acquisition
Regulation, part 16.403-1 for fixed-price incentive (firm
target}; Title 10 United States Code, paragraph 2304(a)(14),
1276 Edition and Secretary of the Air Force for not-to-
e2XCceed pricing with economic price adjustment; Title 10 of
the United States Code, paragraph 2304(a)(14), 1976 Edition
for not-to-exceed pricing; the Federal Acquisition
Regulation, part 16.203 for fixed-price with economic price
adjustment; and the Federal Acquisition Regulation, part
12.202 for firm-fixed-price.




Table 3.1

Basic CZompenents of Federal Contract Prices*

1. Fixed-price incentive (successive targets)

-negotiated at ocutset

--initial target cost

--initial target profit

--initial profit adjustment formula

--cost share ratic

--production point at which the firm target cost
and fairm target profit will be negotiated.

--celling price that is the maximum amount paid to

contractor.

~-negotiated ex post
--when the production point specified in the
contract is reached, the parties negotiate the
firm targst cost (apply cost share ratio) and the
firm target profit is established by the formula.
---next, the parties either negotiate a firm-
fixed-price using firm target cost plus firm
target profit if appropriate or they
negotiate a formula for establishing the
final price using firm target cost and firm
target profit. Finally, final cost is
negotiated at completion and the final profit
i established by formula.

3]

rixed-price incentive {firm target)

-negotiated at ocutset
--target cost
--target profit
--celling price
-~cost share ratio
--profit adjustment formula

-negotiated ex post
--~final cost (apply cost share ratioj}
-~-final profit
~---together the final cost and profit imply
final price.




Table 3.1 continued

Not-zo-exceed price

(o

-negotiated at cutset
-~-cexling price that may not be exceeded in
payment tvo contractor.
--production point where firm price will be
negotiated.

~negotiated ex post
--a firm price which can be, for example, a fixed-
price 1incentive (successive targets), fixed-price
incentive (firm target), fixed-price with economic
price adjustment or firm-fixed-price.

4, Not-tc-exceed price with econcomic price adjustment

-negotiated at outset
--same as above plus the addition of an economic
price cdjustment clause.

-negotiated ex post
~-same as above

Z. Fixed-price with economic price adjustment

-negotiated at the outset
--fixed price
--gconomic price adjustment formula based on
established price or actual costs of labor and
material or cost indexes of labor or material.
--~-implies both upward and downward revision
of the stated contract price upon the
cocurrence of specified contingencies. The
freguency of adjustments and contingencies
causing adjustments are specified ex ante.

-negotiated ex post

--there are no negotiations ex post to change
price due to contractor's cost experience in
£2rming the contract. The formulaic adjustment
price occurs as specified ex ante.
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Table 3.1 continued

o

irm-fixed-price

i

-negotiated at the outset
--price that is not subject to any adjustment on
the basis of the contractor’'s cost experience in
perfcrming the contract.

-neygctiated ex post
--there are no negotiaticns ex post tc change
price due tc contractor's cost experience in
r=rforming the contract.

“

it!

ity source is the Federal Acquisition Regulation,

o

s

ot ot

[Tl =
b O
N

Far

the Federal Acquisition Regulation, part 16.402, the sharing

ratic 15 designed to provide greater contractor incentive to
-ut contract costs when contractual performance involves
substantial unforeseen contingencies. If costs are kept
celow the target cost, the contractor receives higher
profits; 1if costs come in above target cost, the
zontractor's profits are lowered. For example, given a
negctiated cost share ratic cf 80/20
(government/contractor), if actual contractor costs are
belouw target cost, the contractor receives 20% of the
difference between actual and target costs in addition to
f1rm target profit. 1If actual ccntractor costs are above
target ccst but at or below ceiling price, then the
contractor's target profit is reduced by 20% of the
difference between actual and target costs. Any actual

custs above the ceiling price are borne in total by the
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centractor. For more clarity, see Table 3.2 for a fixed-
price incentive (firm target) cost share example.
fixed-price incentive contracts are further partitioned

7 the Federal Acquisition Regulation, part 16.403, into

fined-price iuncentive (successive targets) and fixed-price
incentive (firm target) contracts. According to the Federal

Acquisition Regulaticn, part 16.403-2, a fixed-price

sncentive {successive targets) contract is used when there

i3 reasonable assurance ex ante that reliable cost
information will be available early on in the performance of
the contract to permit negotiation of firm targets and a
formula for establishing final profit. The contracting
cificer jointly with defense contractors must specify in the
vas.s contract (original agreement) the initial target cost,
initial target profit and the initial target price {(initial
target cost plus initial target profit) for each end item
subject to incentive price revision. The successive targets
aspect of this price directly implies that firm targets and
thus price are left to future determination; hence
ilegotiations will occur during and at the close of
contractual performance to arrive at final cost, profit, and
crice. For example, in this data set, a fixed-price
incentive (successive targets) contract was the first
contract negotiated. After the engine was developed and
flight tested, initial targets were then renegotiated since

preduction costs had become more certain after the
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Table 3.2

Fixed-price Incentive {firm target) Cost Share Example¥*

-Negotiated ex ante

Target Cost $100,00C

Target Profit $15,000

Target Frice $115,000 {Target Cost+Target
Profit)

Ccst Share Ratio 60%/40% {government/contractor)

Ceiling Price $125,000

-Calculaticon of point ¢f total assumption for target cost by
contractor: 0%/100% (government/contractor)

Target Cost + (Ceiling Price - Target Price) =
Government's Cost Share

$100,000 + ($125,000 - $115,000) = $100,000 + $10,000

.6 .6
$100,0C0 + 316,670 = $116,670

$116,670 1is the point of total assumption where cost is
no longer shared between the government and the coeontractor.
specifically, a defense contractor's final profit is reduced
by one dollar for each dollar of cost above §$116,670. For
final costs between $10C,000 and $116,670, these costs are
shared by the government and the defense contractor
according to the share ratio. In this case, the
contractor's final profit is reduced by forty percent of the
difference between actual costs (net to exceed $116,670) and
target cost ($100,000). If actual costs are less than the
target cost of $100,000, the defense contractor would have
forty percent of that difference (target cost - actual cost)
added to his final profit.

*Example taken from Contract Management (1986), Volume I
(p. 22).
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development and prcduction of the flight-test engines.

According to the Federal Acguisition Regulation, part

1€.402-1, a fixed-price incentive (firm target) contract is

identical to a fixed-piice incentive (successive targets)
contract with cne major exception: cost information is

reliable enough at the outset that firm target cost, firm
target profit and a ceiling price are negotiated ex ante.

ccording to the Federal Acquisition Regulation, part 16.403

ol

and Contract Administration, Vclume I, unforeseen

centingencies in this case are expected to be less than in
the case of a fixed-price incentive (successive targets)
contract irendering production costs more certain relative to
the fixed-price iucentive (successive targets) contract but
sti11l sufficient to warrant a contract with strong cost
cutting incentives. Because the fixed-price incentive (firm
target) contract nails down more of the price at the outset
relative to a fixed-price incentive {succegsive targets)

ontract, it is contractually tighter than a fixed-price

incentive (successive targets) contract.

3.1.2. Not-tc-exceed Price (with and without Economic Price

Adjustment)

A not-to-exceed price with economic price adjustment is

uzed, according to Title 10 of the United States Code and

Cunitract Administration, vVolume I, when cost or pricing
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zelling price ex ante, when the contractual amount to be
adj;usted is large, and the economic variables for labor and
material are unstable to adequately assign risk between the
government and defense contractor at the cutset. Not-to-
exceed pricing requires a negotiation at some future date of

a firm price at or below the not-to-exceed price. Not-to-

exceed price implies no gevernment obligétion to prdcure
engines until the not-to-exceed price 1s definitized into a
firm price. There are contractual clauses in all but one
contract in this data set that specify what type of contract
ex post the initial not-to-exceed price will be negotiated
01r changed to. If doubt exists as to the stability of the
materzal or labor conditions durin extended contractual

performance, this known contingency is removed from the not-

[@)

to-excead price and made explicit through the economic-
price-adjustment clause. The economic price adjustment

ause allicws for price adjustment to the not-to-exceed

«
[
W

price based on an ex ante negotiated economic price
adjustment formula that is activated by the occurrence of
crertain contingencies specified beforehand. The Air Force
contracting cfficer ensures that contingency allowances are
ot duplicated by inclusion in both the not-to-exceed price
311d the economic price adjustment.

A not-to-exceed price (without ecconomic price

adjustment; is utilized when there is doubt as to the
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tab1lity 2f material and lakor conditions according to

Title 12 of the United States Code. This contract is

contractually tighter than the not-to-exceed price with
ezciomic price adjustment, because the not-to-exceed price
cannct o= adjust=d through price redetermination; however,
the not-to-exceed price must be negotiated into a final
srice as ~nifcreceen centingencies become edxplicit as in the

xczed price with economic pric
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TC summarize thes main differences between not-to-sxceed
pricing aud not-to-sxceed pricing with economic price

adjdstms=nt, th

19

latter 15 used according to the Federal

Logulsition Regulation, part 16.202, when a significant

LortIon of contractual costs are to be incurred beyond one
vear 2fter performance besgins.  Alz0, not-to-sxceed pricing

Wit o zlonomlis price adjustment is selected over not-to-

ing when the contractual amount subject tc

T
¢
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T 13 large, ancd the ecconomic variables for labor
and mater:al are too unstable to adequately assign cost risk
Letwesn the Sovernment and the contractor ex ante. Finally,
e must keep in mind that in both types of nct-to-exceed
LnTrvacls, uct-to-enceed pricing implies that a f£irm price

4t 1P below Tihe not-to-exceed price must be negotiated ex

SOt Wi el , Theve 1: 00 o3t sharing ratio stipulated ex
ate 10 Contrvacti as o in fixed-price incentive contracts Lo

i ed satay wutount for subotantial wunforeseen contingencies




. As technological uncertainty decreases in the

fixed-price incentive contractval environment, substantial

43}

cuntingencies ars recognized and made explicit in the not-
to-2xceed envivonment implying less production cost
Lnoertaiuty. hence, not-to-exceed pricing with economic
prize adjustment and not-to-exceed pricing is contractually
cohtzry {i.s., more of the price 15 nailed deown ex ante
thers 1z 1o cost share ratio ex post) than fixed-

e R, . Nyt o e
CU Lce-1incentive contracis.

2.i.2. Tixed-price {with and without Economic Price

Lilsuszimenl;
A filwed-price with economic price adjustment is

Iiilzed, according to the Federal Acguisition Regulation,

7, whel, the three follcowing conditions are metbt:

e 13 veasonabls assurance that available cost

sropvecinyg infermation is reliable and sufficient to permit

neyotiaticon ex ante of a fixed-price; {2) when the
crtrLaorual o oamount subject to adjustment is large; (3) when

e eoononas variables for labor and macerial are too

aud tae contractor ex ante. The economic price adjustment
cruvides f£or the upward or dewnward adjustment 2f the fixed
roloe upeh ta: coourrence of certain contingencies

LeLignates L advanue; hence, the economic price adjustment




remcves from the fixed-price major allowances for identified
contingencies.-w The fiwxed-price then is contractually

“ter thail the not-tco-exceed price with economic price
adiustment or the not-to-exceed price because the fixed-
rioe is not a grice that is open to renegotiation {as 1is
not-to-exceed prices) but rather redetermination through

the saocnonic price adjustment clause determined ex ante.,

Thus, more of the fixed-price is nailed down at the c¢utset
vather thian leaving more of it to future determination as in
the case of both not-to-exceed prices. A firm-fixed-price

sontract 1z used, according to the Federal Acguisition

Fegulaticih, part 15.2722, when the price ig not subzect to
2oy 2djuztment on the basis of the contractor ccst

superizunce in performing the contract because productior

Ti-otroor pricing information is considered sufficient to
permnii uegotiztion of a firm-fixed-price ex ante. This

Jontiangenclies can be identified and reasonable
sztimateg of their 22st impact can be made and specified at
irm-fixed-price contract then is

centracttually tighter than a fixed-price with =conomic price

at iis pecint that an eccnomic price
H z fo: the same purpose in a not-to-
d-prite contract--to remove from esither price

O M
A

sroeed oy fixzed-pr

soa50r allowances for identified contingencies. Also, undev
Sir=cticia of the Federal Acquisition Regulation, an sconomin
ol e ad-ustment does nct imply a renegotiation of the
vigiial contract price, but rather a redeterminaticn of
thit price Ly an eccnomic price adjustment formula
negotiated =2x ante
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adiustment becauce a firm-fixed-price is not subject to

dezermination ex post. To summarize, a fixed-price with

19

accuomic price adjustment or a firm-fixed-price both imply
availakcle cost or pricing information which permits
realistic estimates cof the probable costs of performance.
Thus in a firm-fixed-price centract, contingencies can be
reazonably accounted for in the contract price and there 1is
ot serious doubt concern.ing the stability of market or
labor conditiens that will exist duriang contractual

cerformance as there is 1in a fixed-price with economic price

Before leaving this section, I think it 1s important
fcr the sake of clarity to restate those characteristics of
each contract by compensation type that imply a loosening or
cightening of contractual terms and conditions (see Table
3.1 again). In the relational exchange environment, optimal
hehavicr inplies selecting that compensation arrangement or
price which eguitably shares the cost risk between the Air
Force and defense contractor given anh expected level of
unforeseen contingencies ex ante. Fixed-price incentive
‘zucceszive targets) contracts which allow initial targets
t- bhe renegotiated as production costs become more reliable
during contvactual performance. If cost or pricing
information 1is reliable enough ex ante to negotiate firm
targets, but the expected level of unforeseen contingencies

23 3t1ll substantial requiring a cost share ratio to




2quitably share cost risk, then a fixed-price incentive
rf.rm target) contract is appropriate. Such a contract is
centractually tighter than the fixed-price incentive
TSuccassive targets,;, becaticse initial target price is firm
t subjest to renegotiation during contractual

cerformance; hence, mere of the price is nailed down ex ante
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LI target) case.

when sukstantial contingencies can be made explicit ex
ante allowing production costs or pricing infermation to be
icient sco that a ceiling price can be negotiated e
nte, plus there is some dquestion as to the stability of
et or labor conditions that will exist during an
tended pericd of contractual performance, a not-to-exceed
Crioe witl sconomic price adjustment is applicable. This
noract i35 subject to ceiling price redetermination as well
cf 3 firm price concurrent with contractual
ceriornance,; yet, contractually it is tighter than beth
fi1xed-price incentive contracts, because substantial
centingencies unforeseen in the fixed-price incentive
SnVirsnment are now explicit thus negating the need for a
cos3t sharing ratio in not-to-exceed pricing. A not-to-
exceed price 1s contractually tighter than a not-to-exceed

price with eccnomic price adjustment, because there is

[®)]

]
[Pre

el

1ic gdeubt as to the stability of material and labor
conditions ex ante. The not-to-exceed price is subject to

iegotiation of f£inal price as remaining contingencies become

10
d A}
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exgiicit but is not subject to ceiling price
redefermination.

A fixed-price contract is used when cost or pricing
informaticn is reliable encugll ex ante to negotiate a firm
price. This contract is contractually tighter than either

nct-tl-exceed pricing with econcmic price adjustment or not-

t

tc-exvesd pricing, since all contingencies except market or
Sor instability are made explicit in the negotiated firm

rice; hence, there is fixed-price redetermination but no

U

fixed~price rvenegotiation in a fixed-price with economic
price adjustment on the bazis of the contractor's cost
experience in performing the contract.

Finally, a firm-fixed-price contract is the tightest
contractually in the data set. It is contractually tighter
than a fixed price with economic price adjustment, because
e ex ante negotiated final price is not subject to any

Zetermination; hence, all contingencies are made explicit

O

a

i the egotiated firm-fixed-price ex ante.

.2. Hypotheses

Lo
t

3.2.1 Hypothesis 1

53 time-to-performance increases, contractual tightness is
reduced,

64




The relaticnal approach to contracting argues that ex

ante, if uncertainty is great as to what constitutes optimal

[

havicr at the time of contractual performance, it may be
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tter at the outset to leave certain terms and conditions
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ual performance open to negotiation to avoid

-

@}
03]

substantial coste that may result from inefficiencies

eln zontractual parties are constrained to

—

generated w
actions that are i1nappropriate ex post (Crocker and Masten,
32, p. B). For example, specifying firm-fixed-prices or
firm quantitlies of a product ex ante, even though
i.ovactual performance does ot occur for a substantial
time pevicd, may be inapprcpriate given unanticirated
vanges I econcmic conditicns or technology that might
SoTur. In this particular case, the cost t£o one or both
contran.ual pacrties could ke significant if, for example,
custs to produce were tc rise substantially or changes in
techno.oygy rendered the product obsolete to the buyer by the
time delivery cccurs. This has the potential to
£ the contractual parties thus providing
zzonlomi s incentive for that party to evade contractual
perfore ance dehierating inefficiencies in the transaction;
~he longer the time-tc-performance, ceteris paribus,
“he loczey contractual terms and conditions should he.

The drawback 13 that the looser are contractual terms
ars condlticns, the greater iz the incentive (and ability)

f5r a firn to :igage in strategic behavior to effect a

N
(Wa)




redistribution o-f the appropriable quasi-rents. Because of
“hie, an efficient balance nust be struck at the outset
ketween flexibility and precision relative to contractual

cerms and

@]

cnditions. Specifically, certain terms and

]

conditions may be left to future determination but what may
Ol may net be negotiated ex post can be specified at the
cutset, For example, a fiirm price relative to a future
Option tc prcduce a product may be specified through
negotiations at the time the option is exercised, rather
than specifiying 1t ex ante, but a nci-to-exceed price or a
price range may be specified at the outset to limit

stratzgic belhavior during contractual performance.

3.2.2 Hyrothesis 2

2 a firm's reputation becomzs, the tighter
ual terms and conditiocns will become.

A firm entering a relational exchange with ancther firm
wihose reputaticn 1s perceived to be bad (i.e., one who
£ngages 1n substantial opportunistic behavior! wants to

1 down'" or specify more precisely terms and conditions
2.. ante as to future contractual performance. That is, in
dealing with a firm whose reputation is perceived to be bad,
“he relatioconal approach to contracting suggests more precise

centractual terms and conditions ex ante which specify what




may or may oot be negotiated or "argued" about at the time
of contractual performaiice. For example, when price or

guantity is left tc future determination through

r

negotiation, a framework that provides procedures to be

folliowed it

(o)
pa)

def.nitizing price or quantity ex post may be
specified =« ants. This allows contractual flexibility
(z.yg. Ceferring price or quantity decisions until
zoncractual performance occurs) tce avoid disadvantaging one
£ the contractual parties e:r post while simultaneously
limiting strategic behavior by defining specific rules to be
used it ex pust negotiations, such as specifying the

fregquency of negotlaticns in determining price or gquantity

]

P

t the cutset (Crocker and Masten, 1988L, pp. 6-7).

The drawback in this cass is the antithesis of the
first hypothesis. The re.lational approach to contracting
suggests that the longer the time-to-performance, the less
precise are contractual teirms and condit.ions ex ante to
avolid 1mposing distinct but inappropriate actions on

rties at the time of contractual performance;

[oN)

contractual p
L.owever, less precise contractual terms and conditions ex
ante tend to Lnvite opportunistic behavior ex post.
Cinfortunately, a firm thal regularly engages in
spportunistic benavicr would be more successful the less
srecise contractual terms and conditions are ex post; thus a
“radecff bezween flexibility and precision of contractual

terms and conditions must occur at the outset to promcte
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optimal firm behavior at the time of contractual performance

wien transacting with firms perceived to be opportunistic.

2.2.3 iHypothezgis 3

A3 technolcgical uncertainty increases, contractual
tightness will lcosen.

When technological uncertainty is great, many
contractual terms and conditions are left to future
determination rather than attempting to determine all
centingeincies and specify terms and conditions to resolve
those contingencies ex ante. This avoids the possible
problem of disadvantaging one or both firms at the time of
contractual performance when prespecified terms and
couditions may not be optimal ex post; hence, the need to
avade performance by the disadvantaged firm is avoided, and
gains from adaptation {i.e., surplus-increasing adjustments
to relational centracts) may be realized in a
technclogicalliy, complex contracting environment. Thus, in
the relational contracting environment, a more flexible
contract is designed at the outset in the face of
substantial technological uncertainty to facilitate
contractual performance by simply providiag a framework or
structure in the original agreement that specifies the

procedures to be followed for future adaptations as
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ccentractual performance occurs.
The drawback to be recognized here is the same as the

Jrawbacl deascridbed in the first hypothesis. As contracts

1y

Lecome less precise ey ante, the incentive to act

+

cpeortunistically ex pest to effect a redistribution of the
appropriakbls quasi-rentis becomes greater; thus, a tradeoff
must occul betwean contractual flexibility and precision ex
ante. For zxample, when tschnolcgical uncertainty is great,
pr.ce becomes more difficult to nail downn ex ante, because
future costs of production are uncertain. Alsc, when
technological uncertainty is great, a cost index developed
ex ante to adjust price through formulaic means at the time
L contractual performance may prove guite difficult;
however, 1f renegotiation procedures are developed at the
sutget that specify, for example, frequency of negotiations,
wiic initiates negotiations and proceduresg to be followed if
negotiationszs are not successfully completed; then,
incentives for a firm to act opportunistically are reduced

because negotiations may occur to alleviate extreme

Cu

onditions that disadvantage a firm (Crocker and Masten,

-
w
(D

b, pp. 5, ¢, 7, 12, 13). The relational contract then

[

san provide both the flexibility and precision needed in a

—echnoleogically complex ccecntracting environment.
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Chapter 4

DATA DESCRIPTION

The following section describes in detail the
ccllection cf the data and the proxies used in measuring the
dependent variable called TYPE. A dGiscussion of the
independent variables begins with TIMPERF which represents
tirnez-to-performance and is used as a proxy for temporal

uncertainty. Next follows the variable DISPUTE which

[N

wiilizes litigated outcomes to proxy for firm reputation.
Fina>ly, ECP proxies for technological uncertainty using

zngineering change propcosals developed to correct engine

4.1. Data Collectiocn

The data were collected at an Air Force installation
whose primary function is to procure Air Force weapons. In
particular, the data came from the engine contracting
divisgion at the above-mentioned installation who is
responsikble for the negctiations and governance of all
aircraft eigines procured by the Air Force. It is within
this engine cocntracting division that I spent eighty-one
di/5 i, Site coLiecting data. Specifically, I read all

basic centracts (initial or original agreements) utilized in
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the prccurement of a specific type of engine built for only
cne type of aircraft. This engine was developed
specifically £coir wmilitary use at the request of the Air
Foice and was not an off-~thie-shelf commercial engine
purchacze. There are two contractcrs, A and B, who produce
Lwe 3eparate engines, Al and Bl, respectively that are close

sukstitutes—--that is, either engine may be used in the

rt
ct

arrcra without affecting the aircraft's performance
characteristics. These contracts totaliing thirteen in
numicer wevre utilized in the total procurement of engine's Al

and Bl; hence, the sample 1s thz population as defined in

this Zase. In cotlher words, every Al and Bi engine built and
z01d was built under and sold thirough one of the thirteen

contrasts or awdifications te these contracts.

All of these contracts have modifications to them
incliuding some modifications which are complete rewrites of
Lasic contracts or original agreements. A rewrite

_nsorpwrates into the basic contract all modifications to

(t
[

2 basic contract prior to the rewrite, plus new terms and
couditions belng negetiated at the time of the rewrite. The

2

1

E,

difications may be unilaterally issued by the Air Force or
Lilatevally lssued by the contracter and the Air Force
tougetiher; however, pota types of modifications must remain
witiio. the scope of the basic contract accurding to the

Federal ATguisition Regulation, part 43.201. Authority for

botlh types of modificaticne comes frem clauses included in
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tract--primarily the changes clause which is

the
Bilateral agresments are called

basic con
regulired in all contracts by the Federal Acgquisition
an agreement by both

1, part 43.201.
plemental agreements and represent
"bilateral agreements =ate new and

parties and are, in

ence,
latliong between tl
contracts They nust fulfill all the
necessary for a valid contract" (Contract
volume II, 1985, p. 50).-* Thus, data
s; (1)

205,
are developed from two areas;
in basic contracts;

sigine procurement
al modifications to
- F

lew

terms ang
and

itions for
Suppiemencal agreements or bi
Sazic contracts designed specifically for the procuremes
oints or observations are arranged by time
he data set beginning with the
e

cata p
L

in t

O
n

cnJines.
section
1gine procurenent--in <ther

38 -3

series and cv
i means

(where event
first calendar

in 1970,
first calendar guarter

five. event
ntractual signing)

woirds, a <
and the last event in 1987
cshows the date of each event for cach data peint
the beginning

4.1 s ;
contracting peviocd analyzed starts at
Three of the

™o

ITuns
“teenn contracts are still
A and one with contiractor B.

thiese contracts Of the thirteen original
parts

through the end cof 19¢
in effect--two countracts with
Table 4.2 shows the

cczntractor
£

CIATTRCLCY ol

urce is Federal Acguisition Regulation,

-+ Authority zco
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Table 4.1

sints by Date ¢f Occurrence (year:guarter)

Coasrvation Date
1 1870:1
2 1970:1
! 1970:1
4 1972:1
5 1¢872:1
G 1972:1
7 1975:1
3 1975:3
9 1975:3
10 1975:3
11 1975:4
1o 1976:2
13 1976:2
14 2927¢:2
15 1676:2
15 1976:2
17 1977:4
18 1977:4
1c 1978:4
20 1278:4
21 1979:3
22 1980:1
23 1980:2
24 1931:3
25 1981:3
26 1982:3
27 1984:1
~a 1984:1
29 1984:1
30 1984:1
1 1284:1
32 1984:1
33 1984:1
34 1984:1
35 1984:.1
35 1984:1
37 1984:1

3 1984:1
4¢C 1984:4
41 1986:1

2 1987:1
4z 1987:1
44 1987:1
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Coatract

Table 4.2

Chronolegy of Engine Contracts

Time Period Contract is

[T

g

=]

LOT‘)HCJ‘;;\OCD*J\IG\UW@(A)LOTJV

e e

e
v

(rewrit

Y
!
(rewvi H

e
o

(rewrite)

{vewrite)

(rewrite)

in Effect

1970
1972
1375
1976
1975
1977
1978
1972
1280
1979
1981
1980
1982
1984
1983
184
1984
1984

te
to

o~
[P

1972
1975
1977
1973
1877
1931
1981
1981
1982
1981
1983
1982
1984

1985

present
present
present

twelve are with contracteor A,

develop,

and one is with
Contractor A initially won the award in 1970

and test ail engine according to military

feor

the

cpecifications--options for future production buys

Air Furce and the Navy were included as well..- Contractor

A fulfilled 122 percent of all Air Force requirements for

chhis eagine through 1284. 1In 1384, a competitive bid was

-~ Initially, this was to be a joint buy with the Navy. The
Navy was going to use the engine in a newly developed model
c¢f one of its older aircraft; however, due to monetary
consideraticns, the Navy continued with the original engine
that was utilized in the older model aircraft.
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sgain held for Air Force procurement requirements for this
engine for fiscal vyeavs' 1935 through 1990. This
competition resulted in contractor A and B being awarded
aceroxwimately 29 pevcent and 75 percent respectively for the

Liv Fource's requirements for this engine for fiscal year

]
w
(62}

approximately cne-half each (i.e., fifty per cent to

[e3]

[

sontractey A and fifty per cent te contractor B) of the Air
Torce's requirements for this engine tor fiscal years' 1986,
1227 and 12388 were awarded to each contracter. These fiscal

YEAl Luys are anhkual sprtiong that may Le exercised by the

In summary, eighty-one days were spent within the

five vewrites, plus approzimately fifteen-huandred

modificaticns (unilateral aand bilateral combined). Many

guestiin and answer sessions were conducted with Air Force

1
o
-

ine contracting officers relative to these engine

ct3 and their respective modifications as well as
lszussions centering on Air Force contracting in general.
Frem tiis, forty-four data points were developed: cdata
points are defined as events that represent actual
contractual engine buys. The discuscsion that follows
explains the dependen. and independent variables utilized in

zaci: data point.




ro

Descripticn of variables

>

1=

.2.1. T7Type

The dependent variable TYPE measures the contractual
itnness” of these contracts utilizing the type of price
»n each engine procurement or option to procure.

Contractual tightnes: is 3 measure of ex ante specification;
that is, it is a measure of how much the price is ‘nailed
dewn" when the contract is being written and signed. 1In
other words, ccntractual tightness gauges how deterministic
the price 1z o1 how price changes in respohnse to future
events. For example, {1} is the price firmly fixed and
specifizd thus Leing totally independent of future events
fi.e., price Jdoes not change when contingencies occur that
were unanticipated ex ante;, cr {2) is the price fixed and
specified but resgonsive to contingencies not anticipated ex
ante thorough formulaic means f£or examplie, or (3) is the

grice not fixed but flexible to any anticipated or

ot

uianticipated event through, for example, renegotiations.
The last example implies a contract price that is "loose,"
while the second and first examples imply contract prices
that are contractually tighter than the third example. The
first pricing example is the tightest contractually of the

three examples because more of the price is nailed down ex

ante and not left to future determination.
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Tabie 4.3 slicws the types of ccntract categories by
smpensat arrangement or price and the values assigned to
each tyre. Types <of prices listed in Table 4.3 were the
types of prices found in the thirteen contracts in eitnel
the bazic contracts or modifications to the basic contracts.
After zevs=ral discussions with Air Force contracting
Jff_ o5 within the engine contracting division, the

saguencs: ¢f price types and the numbering scheme used that

(

ts each specifi ¥pe ¢ price in the data set evolved

@]

ds1ing the definition of contractual tightness d:zfined above
which addresses how muchh the price is nailed down ¢x ante.
Mire speclfically, the Air Force engine contracting cfficers
fz.¢ that changes in coitractual tightness meving

ly frcem one type of price to zncther was the same
wesn each type ¢f prize. TFor example, 3 movement from a

fi1x=cd-price with economic price adjustment toc a firm-fixed-

tightress as a movement from o fixed-price incentive
isuscessive targets) tc a not-to-exceced fixed-price

incentive {successive tar getsr“ and vice versa.

- A not-to-exceed fixed-price incentive (successive
targets) is contractually tighter than a fixed-price
.ncentive (successive targets) because the former price
assumes production cost {(pricing information) is sufficient
to allow for the negotiation of a not-to-exceed price ex
ante to facilitate contractual performance while
negotiations ensue to reach a fixed-price incentive
isuccessive targets); however, production costs are not
sufficient ex ante in the case of a fixed-price incentive
{successive targets) to allow contractual performance to
start before targets are established.
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Table 4.3

Zcntract Prices by Type

TYPE Numbers assigned
to TYPE*

Firm~fixed price 9
Fixed-price with economic price adjustment 8
Fixed-price with partial economic price

adjustment 7
Not-tc-exceed price with economic price

adjustment 6
Not-to~exceed price 5
Fixed-price incentive (firm target) 4
Not-to-exceed price/fixed-price incentive

{firm target) 3
Not-to-exceed price/fixed-price incentive

{successive targets) 2
Fixed-price incentive (successive targets) 1

*“Prices are assigned continuous values that reflect
mevements in contractual tightness. Nine is the "tightest”
prize contractually while one ig the "loosest" price
contractually.
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In summary, the dependent variable TYPE is a continuous
variable that measures contractual tightness utilizing types
of prices found in the thirteen basic contracts and their
modifications. There are nine basic tvpes of prices in this

data set.

4.2.2. Temporal Uncertainty (TIMPLRF)

The time-to-performalice variable called TIMPERF
attempts to measure temporal uncertainty in these contracts.
That is, the further into the future a contract is in
effect, the greater the probability that events unforeseen
2 ante will occur. TIMPERF measures the time by calendar
gquarters from contract signing or the exercise date of an
cpticn by the Air Force to the first calendar quarter of the
calendar year in which the engine is delivered. Air Force
englne contracting officers view contractual performance to
have occurred when an engine is received by the Air Force,
and it is operaticnally ready to place in an aircraft.

There are some instances where TIMPERF is negative

lative to countractor A. Specifically, tlie engine has been

(T

.

delivered to the Air Force before the type of price and a
specific price was agreed to between the Air Force and
contractor A. Not-to-exceed pricing was used in these
cases, aand firm prices were not negotiated until after the

engines had been delivered. 1In the cases of firm prices
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with negative time-to-performance, the TIMPERF variable is
truncated at zerc when using formal econometric procedures
to test the significance of this variable, because there is
5o temporal uncertainty associated with a past event. A

listing of TIMPERF is in Table 4.4.

2.2.2. Reputation (DISPUTE;

Alr Force contracting officers within the engine
centracting divisicon view reputaticii of a defense contractor

a

)]

a function cf that firm's leadership, the leadership cf

e parent companyx, land the leadership of the parent

t
[

3

npanies’ other subsidiaries. It has been their experience

>

~

9}

that when disputes arise with defense contracting firms in
general and litigation is 1involved, parent companies tend to
set litigation policy for all their subsidiaries; therefore,
reviewinhg how cther subsidiaries handle litigation and how
their respective parent companies handle litigation, plus
ciie direct past litigation history cf the defense
contracting firm itself, gives Alir Force contracting
cofficers an excellent idea ex ante of how defense
contractors tend to handle disputes.

For example, according to Air Force engine contracting

' This ¢of course assumes that a defense contracting firm is
owned by a parent company. If this is not the case, then
cnly the past history of the defense contracting firm is
important in anticipating future means of dispute resolution
ex ante.
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Table 4.4

Time-to-Performance

Observation
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officers, if a defense contracting firm has a history of
settling disputes through administrative or judicial means
rather than negotiation, and this also seems to be the case
relative to that same firm's parent company and their
respective subsidiaries, then Air Force contracting officers
enpSlt ex alite this type of behavior to continue.
Conversely, 1f a defense contracting firm's history of

tling disputes is tlrough negotiation more than
administrative or judicial means, plus this is also the case
with that firm's parent company and other subsidiaries, then

the Alr torce contracting officers in the engine contracting

[&8

ivigion expect this exX ante to be the case in the future.
The pottom line on firms' reputation according to Air Force
engine contracting officers is this: the past history of
disputes resolution of the defense contracting firm, its
parent company, and the parent companies' other subsidiaries
are all important indicators of a defense contractor's
reputation ex ante.

To ensure that information on defense contractors,
thelr respective parent companies, and the parent companies
othizr subsidiaries gets tc each con*racting officer in the
eigine contracting division, each contracting cfficer who is
in charge of contracts with a particular defense contracting
f.rm Is required by the Deputy Director of Contracting for
the engine contracting division to read publications such as

thie Federal Contracts Report published weekly by the Bureau
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of Naticnal Affairs. 1In this weekly publication are
summaries ©f cases argued and determined’® at various
judicial levels such as the Armed Services Board of Contract
Appealsz, United States District Court system, and the
Federal Appellate Court system. I found several articles
describing decisicns rendered relative to both contracter A
and B, their respective parent companies, and their other
subsidiaries as well. Past issues of this publication are
kept on file in the engine contracting division for review
oy contracting cfficers when appropriate. Also, other

similar publications are receivad by the engine contracting

<

J131Ci, 3ucCl. as Contract Management, Aercospace Daily, and

B
ea

news rslcaszes from the Public Affairs department of the
Cffice <f Ascistant Secretary of Defense. These

pubblicaticons, like the Frederal Contracts Report, inc.ude

summaries of cases argued and decided relative to d . fense
contracting firms, their parent companies, and their
subsidiaries.

To construct this variable, I looked at cases argued
aind determined relative to contractor's A and B, their
respective gparent companies, and the parent companies' other

subsidiaries as well. This included appeals to contracting

- Argtued and determined implies the case has been
previcusly argued and the decision has been rendered on a
certain date. The date the decision is rendered is the date
used in constructing this variable in time series by
calendar quarters.
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fficer decisionz filed by both defense contracting firms,
their parent companies, and their subsidiaries, as well as
appials £1led by the military departments in the Armed
Jzrvices Board of Contract Appeals. Alsc, suits and appeals
are used thiit wers filed by private citizens and private
firmz against the defenss firms and/or their respest e

Scarsnt comparies and their subsidiariss and vice versa in

a2 United Ztates District Court system, the United States
Oladimi Court, within the Cconptroller Generdl:g and the
T=deral App=llats Court system. Suits and appeals filed by
T government, private citizens, and private firms were
stusidered, because thege lases do represent a failure by

Loth ceontractual paviiez to reach a sclution to a dispute

thrzugh negotiations
Tifty-£five cases were recorded involving ceontractor A,
Jtntractor A's parent conmpany, and their subsidiaries, while

Thirty-four cases were vecorded involving contractor B,
zontractsy B's pavrent conpany, and their subsidiaries.
Jontracter A's team won twenty-four cazes while losing
twenty-s1x, and contractor B's team weon fifteen and lost

e_ghteen. It was noct clear to me from reading summaries of

-- Bid protests by defense contracting firms are filed with
the Comptroller General. Specifically, when a public
contracting firm feels their bid for a public contract was
not fairly ccnsidered by the government, a "bid protest" may
be filed with the Comptroller General. The case 1is
informally argued before the Comptroller General who renders
a final decision which may not be appealed.

84




the proceedings who won five of contractcr A's cases and one

of centractor B's cases. TFTor a synopsis of all these cases,
see Tables' 4.5 and 4.5 respectively for contractor A and B.

Alec, Table 4.7 shows the chronology and the actual number
cf cases argued and determined for both contractors annually
from 1960 to 1980, inclusive. Given that Air Force
contracting officers generally change assignments within

vears and in addition periodically read publications

(1]
’,..
T

[

hat summarize cases argued and determined through
adminizurative or judicial means relative to defense
contracting firms, their respective parent companies and
~her subsidiaries, the reputation variable is constructed
using the number of current plus past cases arqgued and
de+termined for the current observation. For example, the

irst event in the data set occurred in the first calendar

rh

guaarter, 1970: for contractor A, the reputation variable,

LI

n

FUTES, was constructed for the first event by adding

ether the number of cases argued and determined in the

(t
@)
e}

rh

irst calendar quarter, 1970, with the number of cases
argued and determined for the last twenty calendar quarters
cr five years (1.e., 1965-1969 inclusive) involving
contractor A, their parent company, and the parent companies
subsidiaries. The same construction was used for all other
observations for contractor A, and all observations for
DISPUTE were constructed in the same manner for contractor B

33 well. Thus, an observation for DISPUTE for either
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Table 4.5

Litvigated Outcomas--Contractor A

Time Feriod: 1962, first guarter to 1988, last guarter

icter A - 55 total litigated outcomes

-Arned Zervices Board of Contract Appeals
--total - 3
---won

---lost -

[

£y b2

-Comporoller Seneral (bid prctests)
--total - 2
---won - O

---lost -
~-Unitzd States Court Systenm

~-Unit=zd States Supreme Ccurt
-=-=-total - 1
----won - 9

-e--lost - 1

cou determine - &
~--United States Appellatz Court System
---tctal - 1¢

--United states Ccurt cf Clains
---total - 3
---~=-wOn - 9
3

—---lost -
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Table 4.6

Litigated Outcomes--Contractor B

Time Period: 1960, first quarter to 1988, last quarter

Cocntractor B - 34 litigated cutcomes

-Armed Services Board of Contract Appeals
--total - 18
---won - 1°¢C
~---lost - 7
---could not determine - 1

-Zecmptroller General (bid protests)
-~-total - 10
---won - O
~---lost -~ 10

-United States Ccurt System

-~-United States District Court System
---total - 3
--=-WOoni - 2
~-~--lost - 1

-~United States Appellate Court System
-=-=-total - 1
----won - 1
---=-lcst - 0

--United States Court of Claims
---total ~ 2
--=--won - 2
----lost - O
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Table 4.7

Litigated Outcomes for Contractors' A and B

Time Period:

Late

1960
1961
1962
1963
1964
1965
196¢
1967
1968
1969
1970
1971
1972
1973
1974
1975
1276
1977
1378
1979
1380
1981
1982
1983
1984
1985
1986
1987
1988

1960 to 1988 inclusive (annual data)

Contractor A

—

WO d O WP OoOrRPrNLLNRPROODODOHOHFHFOORPRLROOHOHOOO

Contractor B

WHEHNOROPORMEPBPFERONOFIVOOWOMNMNOR R NOMNDRE,
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contractor consists of the number of cases argued and
dztermined fecr twenty-one calendar quarters (i.e., the
numk=sr of cases argued and determined in the calendar
guarter of the current event plus the number of cases argued
and determined during the last twenty calendar quarters).

In summary, the reputation variable is comprised of
*he aumbar of cases argued and determined relating to
cehitractors' A and B, their respective parent compairies, and
tliielr parent companies other subsidiaries. CCases
researched involved the Armed Services Board of Ccntract
Appeals, the Comptrollei General, the United States District
Cocurt system, the United States Claims Court, and the
Tederal Appellate Court system. A current cbservation for
elither contracteor for the reputation variable, DISPUTE,
includes the numkber of cases argued and determined in the
caiendar quarter of the current event plus the last twenty
calendar quarters or the last five years of cases argued and
datermined for a total of twenty-oinie gquarters of cases
argued and decided for each observation. See Table 4.8 for

a listing of DISPUTE.

4.2.4. Technological Uncertainty (ECP)

Technological uncertainty is measured by engineering
change proposals that are directed and approved by the Air

Force and developed by the defense contractor. Perv
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Table 4.8

Litigated Outcomes (DISPUTE)

Cbhservation DISPUTE
1 2
2 2
3 2
4 2
5 2
6 2
7 1
) 1
S 1

10 1
11 1
12 1
13 1
14 1
15 1
16 1
7 1
18 1
1° 3
20 3
2 6
22 10
23 11
24 12
25 12
26 12
27 14
28 14
29 14
30 14
31 7
2 7
33 7
34 7
35 7
36 14
7 7
3 14
39 14
40 13
41 15
42 7
43 7
44 7
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Department of Defense-Standard-480A dated 12 April 1978,27
engineering change proposals are developed to correct
deficiencies in the engine, the engine's support equipmentza
and other items such as documentation. Engineering change
~rcposals are implemented through unilateral modifications
to Dasic contracts authorized by the changes clause in the

Federal Acguisitioln Regulation, part 52.243-1. As discussed

i Chapter II, section C, the changes clause allows the

contracting 2fficer to make changes to "drawings, designs,

(@}

or specifications when the supplies to be furnished are to
Le specifically manufactured for the gevernment in
accordance with the drawings, designs, or specitfications”

without ceontractor approval. There are two types of

- This standard or military specification entitled
configuration Control Engine Changes, Deviations and
WNaivers, provides definitions and procedures for the
development and implementation of engineering change
proposals.

R Support equipment 1is any piece of equipment that is

utilized i maintaining the readiness of the engine. An
example wculd be 2ngine test stands used to fuapport engines
removed from the aircraft for maintenance. ‘*ote: from this

point on I'11 1efer to deficiencies relat.ve tu the engine
or the engines' support equipment simply as engine
deficiencies; however, this implies both engine or engine
support equipment deficiencies. Approximately ninety-six
perceznt o¢f total Air Force appr.ved engineering change
propousals in this data set are for thz engine and the
r2maining six percent for the eugines' =csupport equipment.
Engine support equipment is considerad part of the
t=chivlogical wuncertainty va.iable, because it 1is an
integral part of engine procurement--the Air Force does not
Liy the engine without the engine's osupport equipment
because the engine cannot be maintained without the support
ejuipment.
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2ngineering change proposals according to Department of

Defense-Standard-480A: Class I and Class II. Department of

Defense~Standarld-480A states: "An engineering change to a

privately developed item shall be classified Class I when it
affects the contractually specified form, fit or function of
the item. . . . An engineering change shall be classified
Class II when it does not fall within the definition of a
Class I engineering change ... Examples of a Class II
2angineering change are: (a) a change in documentation only
{e.g., correction of errors, addition of clarifying notes or
views) or [(b) a change in hardware (e.g., substitution of an
alternative material) which does not affect any factor |
listec in {the Class I definition]" (p. 5). Only Class I
engineering changes to the engine and the engine's support
2quipment we.e ccnsidered in the construction of this
variable. W
After several discussions with Air Force engine
contracting officers, it became clear that past history of
deficiencies with the engines and the engines' support
equipment wag not necessarily a good predictor of future
~echnological prcblems ex ante as past firm behavior was
relative to dispute resolution {(reputation) ex ante. More
spe-ifically, the engine contracting officers stated they
know when technological uncertainty will be high and when it
will be low ex ante given the age of the engine where age is

defined as the time period extending from engine development
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{(1.e., whein an engine is fully assembled and ready to flight
test for the first time) to the current event. They stated
that wlie.. the age of al. engine is relatively short or new,
supectations ¢x ante of future deficiencies in engines and
their oupport eguipment are higli. when the age of an engine
is relatively long or old, expectations cf future engine
Jefiziencies are low. In the case of engine Al, 1t begah
“ight testing in 1972 and operaticonal flying (i.e., the
s.art of day-to-3day Alvr Force missions after the complietion
tf tie flight test phase; in 1273 and initially encountered
zusstantial engine deficiencies that peaked in 1%7é and
3lowly descended with some small peaks aud valleys until

iigine deficiencies sharply increased again

[
b}
4
2‘4
=
[14]
H
D
(]

“hrough the end cf 19288 (i.e., the end of the data set).
Engine Bl ended flight test 1in 1985 and began operational
flying in 1986 experiencing a gradual increase in engine
Geficiencies which peaked in 1987 and declined through 1988.
Again, both engines' deficiencies were corrected through
engineering change proposals directed by the Air Force,
developed by defense contracters, and approved by the Air
Force for implementation on engines in preocduction as well as
approval for retrofit to engines operationally flying
utilizing contracter developed retrofit kits. Statisticailily
speaking, Air Force engine contracting officers may not know
thue exact numbers c¢f deficiencies which will occur on a

newly developed engine, but they do have knowledge
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concerning the distribution of the technological uncertainty

: - am

variable ex ance. BSecause of this, the assumption of

-

i

(i
w0

periect {oresight ex ante relative to technological
ancertainty (+.e., number of engine deficiencies occurring
Ugp Lo the next event) was used in constructing this
variabie.

An observaticon for the vairiable technological
Uhoeltainty includes the number of Air Force approved
engineering change proposals foir the current time period
pLus the number Jf Alr Force approved engineering change
proposals for each calendar guarter up to but not including
the next conoiacting event (where event is a contractual
signing meaning enhginss were procured). For example, the
first evein. in the data set is the first calendar quarter of
1970. For coatractor A, the technological uncertainty
valiaw.e for 1970, first calendar gquarter, includes the
number of Air Force approved engineering change propousals
di..ing the first calendar guarter, 1970, and the number of
Air I .rce approved engineering change proposals for
contracteor A for every future calendar quarter up to but not
including the calendar quarter of the next esvent. The date
of the next event in the data set is the first calendar
quarter, 1972; therefore, the observation for technological
uncertainty relative to contractor A for the first quarter,
1979, includes the number of Air Force approved engineering

change proposals for contractor A for the first calendar

24




guarter of 1973, plus the next three calendar gquarters of
1970, plus all four calendar quarters for 1971 for a total
of eight calendar quarters of Air Force approved engineering
change proposals. The same procedure is used for contractor
E's technological uncertainty observations as well beginning
in 1934 whein the engine was being developed and flight
tested. Table 4.9 shows the number of annual Air Force
approved engineering change proposals for both contractors.
In summary, the technciogical uncertainty variable is a
forward looking variable that is measured using engineering
change proposals which correct engine and engine support
equipment deficiencies and are directed by the Air Force,
develcoped by contractors' A and B, and approved by the Air
Force. Only Class I engineering change proposals are
consicdered in the construction of this varialble since only
class I engineering change proposals specifically change the
form, f£it, or ZIunction of the engine or its support
equipment. An observaticin fcr this wvariable for either
contractor consists of the number of Air Force approved
engineering change proposals that occurred during the
calendar quartcer of the event, plus the number of Air Force
apprcved engineering change proposals occurring in all
future calendar quarters up to but not including the
calendars guarter of the next event. See Table 4.10 for a

listing of ECP.
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Table

Engineering Chaiige Proposals

Time Period:

Date

1270

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1870 to 1988

Contractor A

1

4

7
51
75
146
147
90
717
66
58
59

62

47
53
19
32

99

4.9

for Contractor's A and B

inclusive (annual data)

Contractor B*

42

56

40

*Coutractor B did not receive a contract for its engine

until

1784.
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Table 4.10

Technological Uncertainty (ECP)

Cbhservation ECP
1 5
2 5
3 5
4 132
5 132
& 133
7 60
3 12
9 12
10 2
11 116
2 161
13 161
14 161
15 161
ic 161
17 103
18 103
19 43
20 43
21 1
22 10
23 76
24 57
25 7
25 89
27 45
<8 43
29 43
30 43
31 51
32 51
33 51
34 51
3 51
36 43

7 51
2 43
39 43
40 57
41 150
2 96
43 96
44 26
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Chapter 5

EMFIRICAL ESTIMATION

In this section I estimate the relationship between
contractual tightness (TYPE) and time-teo-performance
{TIMPERF), reputation (DISPUTE), and technological

uncertainty (LCF) given by the following equation:

T/PE.. = 8. + 2.TIMPERF + R DISPUTE + f(.ECE. + &.
~here 1 = 1, 2, tfirm specific: contractor A or B)

=1, 2, 3, ... , 44 {data points 1in time sevies)

£ i1¢ an independently distributed random erra: term
Hcrzording te the hypotheses presented above, £ and L-
zhould be negative while 3. 1is positive. I estimated this

reiationship using three different estimating techniques on
a personal computer using LIMDEP (Veision &) by William
Green<: ordinary least squares, two-stage least squares,

and ordered probit.

5... Ordinary Least Sgquares

Ordinary least squares yields unbiased estimators when
tiie errer term 1s random and is independently and
identically distributed. Also, it must be drawn from a

ncimal distribution with mean zero and not be
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contemporanecusly correlated with the right-hand-side
variables. Using ordinary least squares, the estimates in
Table 5.1 were oktained. The two columns in Table 5.1 are
the sstimates for two different regressions run using

L

’

inary least sguares. The first column is estimates of

(O]

the basic model while the second columii represents the basic

1631
[
b3

m

model plus a time trend (QTRELP) added to the right-hand-
side variables. The time trend may proxy for a learning
urve relative to technological uncertainty. Specifically,
whan i new engine is developed, problems with that engine
generally ccour initially because engineers are limited in

their ability to build new engines that are on the leading

v

e of technclogy, "perfectly". As time passes, problems

-

ct
o3
[o7)
ct
jon
(13}

velop with the engine are corrected as engineerc
learn what causes the problems and then learn how to fix
“hese prchblems. The time trend was constructed using the
nunber of calendar quarters that have elapsed from the first
event or contractual signing to the calendar guarter of the
current event inclusive. For example, the last observation
cccurred in 1927, the first calendar gquarter. The time
trend observation for that event was sixty-nine.
Specifically, seventeen years plus one calendar quarter had
elapsed firom the first event of 1970, first calendar
guarter. That is a total of sixty-eight calendar guarters
plus one for the current observation making a total of

sixty-nine. The time trend observation for the first event

o]
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Table 5.1

crdinary Least Squares Estimates

'standard Errors in Brackets}
(T-ratios 1ua Parentheses)

i Significance Levels in Loxes ]

REGRESSIONS

INDEPENDENT
VARIABLES (1) 2)
CONSTANT 3.1067 1.830
{0.7033} {0.5436}
(4.4170) (3.3680)
[0.0001] [0.0017]
TIMPERFE -0.0676 -0.0729
{0.0351} {0.0252}
(~1.5220) {(-2.8930)
10.0617] [0.0062]
DISPUTE 6.5379 0.2835
{0.0478} {0.0532}
(11.2440) (5.3250)
[0.0000] [0.0000]
ZCP -0.0080 -0.0124
{0.0054} {0.0039}
(-1.4840) (-3.1740)
[0.1457] [0.0029]
QTRELP 0.0821
{0.0131}
(6.2430)
[0.0000]
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which occurred in 1970, f£irst calendar quarter, is one. The
time trend vacriable (QTRELP) was constructed in this manner
to specifically measure a learning curve effect on
“echnolcgical uncertainty by taking into account the time
periods between contractual events. That is, the longer the
gar between contractual events, the greater the learning
curve effect on technclogical uncertainty. Table 5.2 lists
the time trend variable.

In both regressions, the ordinary least squares
estimates are consistent with the hypotheses presented in
Chapter 3. B: and BE are negative and BZ is positive. The
time trend is very significant and substantially improves
the significance cf TIMPERF and ECP. This also seems to
suggest there i1s a learning curve effect relative tc
technclogical uncertainty. This implies that as
technological uncertainty decreases, less contractual terms
are left to future determination, which tightens the
coentract. The time trend's affect on the coefficient of
TIMFERF 1s controlling for the effect of less technological
uncertainty on duration. The fact that longer contracts are
mere recent implies there is less technological uncertainty,
which tends to tighten contractual stringency. This works
opposite the direct effect of duration on contractual

stringency: as duration incresases, contractual stringency

O]
[¢o)

decreases. Thus, the time trend is controlling feor an

opposite, indirect effect of technological uncertainty on
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Table 5.2

Time Trend Variable

Observation QTRELP
1 1
2 1
3 1
4 9
5 9
) 9
7 21
3 23
9 23

10 23
11 24
12 26
13 26
14 26
15 26
16 26
17 32
18 32
19 36
20 36
21 39
22 41
23 42
24 47
25 47
26 51
2 57
28 57
29 57
30 57
31 57
32 57
2 57
34 57
35 57
3 57
3 57
3 57
39 57
40 60
41 65
42 69
43 69
44 69
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thie coefficient of TIMPERF. Finally, I think it is
important to note that the reputation variable, DISPUTE, is
significant at the one percent level in both regressions.

Tc further test the original specification of the
model, a dummy variable was utilized in an attempt to
capture additicnal firm-specific effects beyond those
already specified in the mcdel. A dummy variable was
created which utilized one's for contractor A's events and
zeros for contractor B's events. The omitted category was
contractor B's firm-specific effects. If this dummy
variable was significant, this would imply there are firm-
spacific effects (i.e., contractor A is significantly
different from contractor B) beyond those already specified
in the model. The dummy variable was both positive and
significant at the one percent level when included in the
original model without the time trend. 1Its effect on the
other variables was the same as the time trend's effect
shown in Table 5.1. That 1is, coefficient signs and levels
of significance were the same for time-to-performance and
reputation using either the firm-specific dummy variable or
the time trend in the regression. Technological uncertainty
was negative but only significant at the four percent level
using the dummy variable versus being significant at the one
percent level whenl using the time trend only. Using the
time tirend in conjunction with the firm-specific dummy

variable rendered the firm-specific dummy variable
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insignificant. Tlie time trend was still significant at the
one percent level as were all other variables.

A third specification of the model was run using
ordinary least squares to control for the switch from a sole
source enviraonment (1970 to 1984 where contractor A ounly
provided the engines) to a competitive environment {1984 to
1988 where contractor A and B both provided engines). 1In
this case, as technological uncertainty decreased over time,
contiract price should become looser; however, the opposite
occurred. Contract prices from 1984 to 1988 became tighter
because the Air Force was in a strongel bargaining position
at the end of 198. due to the introduction of contractor B
intc the engine procurement process. After the engine
sourcing environment became competitive, the Air Force was
better able to '"nail down' more pricing terms and conditions
e ante because both contractors were more conciliatory
towards the Air Force in this competitive environment.
Specifically, both contractors feared loosing "business" to
he other contractor if concessions the Air Force wanted
frcm one or the other contractor was not granted.

A dummy variable was constructed to control for the
market change in sourcing where all events (data points)
pricy ty 1934 were zeros and all events from 1984 to 1988
were coiies. The zeros represent the single sourcing period
for the engine and the ones represent the dual sourcing for

the engine. The results were basically the same as in the
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case of the firm-specific dummy variables. When the
regression included time-to-performance, reputation,
technological wuncertainty and the dummy variable controlling
for competitive effects (period frcm 1984 to 1988),
technolcogical uncertainty and reputation were significant at
the one percent level and of the correct sign. The dummy
variable was positive and significant at the three percent
level while technclogical uncertainty was negative and
significant at the seven percent level. When the
competitive effects dummy variable was run with the time
trend, it was negative and significant at the one percent
ievel while the time trend was positive and significant at
the one percent level. All other variables were of the
correct sign and significant at the one percent level except
time~-tc-perfecrmance which was insignificant due to
multicollinearity with the competitive effects dummy
variable (i.e., both variables are picking up the effects of
competitive sourcing). The negative sign and the
significance of the competitive effects dummy variable in
cenjunction with the positive sign and significance of the
time trend suggests the original mocdel was misspecified.

Thie negative sign and the significance of the competitive
effects dummy variable suggests that in competitive markets,

Zirme find 1t more difficult to appropriate quasi-rents




implying contracts can be less s’t:ringent.:9 The positive
sign and the significance of the time trend in conjunction
with the significance of the competitive effects sourcing
dummy variable may suggest there is a learning curve and
that the time trend is not just controlling for the switch
in the type of engine procuring markets (i.e., from sole
source to competitive). This further suggests the firm-
specific dummy variable is performing the same function as
the time trend described above but is not designed to
capture the learning curve from technological uncertainty as
well as the time trend. Also, this provides evidence the
model should be specified with the time trend included to
capture learning curve effects. What is important to
nctice, however, is that in the three different testings of
the original specification of the basic model (i.e. time
trend, firm-specific dummy variable and competitive effects
dummy variable), time-to-performance, reputation and
technological uncertainty were always of the correct sign
and significant at or below the four percent level.

The drawback to using ordinary least squares, in this
case, 1is TIMPERF and ECP are endogenously determined. Both
variables are contemporaneously correlated with the error
term which violates the error term assumptions expressed

above. Specifically, TIMPERF, measures the time period £rom

This conclusion was suggested by Professor Crocker, my
committee supervisor.
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e dote of contract signing to the date of contractual
formance. This time period, however, is a negotiated or
2termined tinme period between the Air Force

*ractcrs' A and E. Conversely, the fact that an

ST T v v = . - - - - - 1- - - 1~ — +~
Jatzrninesd, but ths way I ceastructed this variakle maks=z it
3

T T 1 - -, NP P =
soatenpIranesusly orrelated with the error term as well.

) d 1
™o 1Y P SR | < - ~4 - P P P, ~ o~
nec2all, o teshnslogiczal uncertainty ckservaticn includes
o - - O SN - J e T | - PR T -
enginsering Ihange proposals for the current zalendar

1e next 2vent or contractual signing. It is the
time pericd forw the current observation to the next =svent
“onat 1z negotiated or endogencusly determined which makes
Carhnoilcogical uncertainty contemporansously c¢correlated with
the error term. PBelaus: of this problem caused by
erndogencus right-hand-side variables, ordinary least sguares
vields biased and inconsistent estimates. However, I still
ran ordinary least sguares as a preliminary or exploratory
estimator.

In additiosn to the problem caused by endogenous right-
Yand-side variables, the dependent variable, TYPE, is a

diz:rete choice variable. Using ordinary least squares as

W)

n estimating technique in this case may be inappropriate.

Cidinary least sguares assumes that the underlying dependent
variable contract stringency has been categorized into

gqually spaced intervals (Kaplan and Urwitz, 1979). That

[§Y]
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th= change in contract stringency between a firm-fixed
srice and a firm-fixed price with economic price adjustment
13 the zame as ovetween a not-to-exceed price and a not-to-
ixceed price with economic price adjustment when in fact
this may not be the c¢ase. McKelvey and Zavoina (1975) have
shicwn that when the dependent variable of an ordinary least
sguares regression is measured ordinally rather than on an

MR
wliw

rval scale, the expected value of the error term does

1ot egual zerco, the variance c¢f the error term 1s nos
constant as a function of the independent variables and the
error term 1s not normally distributed. This directly
mplies the ordinary least squares estimator, in this case,
will 5ot be fully efficient (i.e., best linear unbiased
estimator). This suggests further research using different
estimating technigues. Two stage least squares will be used
to correct for the problem of endogenous right-hand-side
variables and ordered probit will be used to correct for the
ordinal ineasurement of the dependent variable. In the
latter case, the coefficient and t-statistics will still be
iasged due to the endogenous variables time-to-performance
{TIMPERF) and technological uncertainty (ECP). Corrections
for thisz problem may be fcund in Murphy and Topel (1985) and

Rivers and Quong (1988).
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5.2. Two-stage Least Squares

To correct for the problem caused by endogenous right-
hand-side ~variakles described above, two-stage least squares
was used. Table 5.2 shows the two-stage least squares
estimates. The first column of estimates is the basic
eguatcion and the second column of estimates 1is the basic
eguation plus the time trend described above. 1In the first
column of estimates, TIMPERF, and DISPUTE are of the correct
sign but only DISPUTE is significant. ECP is neither
significant nor ¢f the right sign. The second column of
eztimates 1sg consistent with my hypotheses showing B and

£ . a: negative and 3. as positive. The time trend is very

significant and ECP is now significant at the ten percent

level suggesting that a learning curve present relative

-
0

g
to technological uncertainty. TIMPERF 1s significant at the
one percent level after the time trend controlled for the
indirect effect of technclogical uncertainty on the
coefficient ¢f TIMPEREF. As in the ordinary least sguares
case, disputes is significant at the one percent level in
both regressions.

The two-stage least squares estimator corrects, to a
certain extent, for the problem caused by endogenous right-
hand-side variables. Because the two-stage least squares
estimator is a legitimate instrumental variable estimator,

it will be consistent. But due to the small sample size
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Table 5.3

Two-stage Least Squares Estimates*

{Standard Errors in Brackets}
(T-ratios in Parentheses)

[Significance Levels in Boxes)

LNOEPINDENT REGRESSIONS
VARIADLES ' 1) (2)
CONSTANT L2323 3.1425
{1.8538] {1.3391}
(0.6650C) {2.3470)
[0.5062] [{0.0189]
TIMPERY -0.0421 -0.1436
{C.0749} {0.0554)
(-0.5620) {-2.5910)
[0.5739] {0.0096]
DISPUTE C.5826 0.2476
{0.0613} {0.0741}
(9.5090) {3.3420)
[0.0000] [0.0008]
ECP 0.0115 -0.0234
{0.0162} {6.0129}
(0.7090) (-1.8050)
[0.4786] [0.0711]
<TRELP 0.0880
{0.0159}
(5.5360)
[0.0000]

*Instruments are excgenous right-hand-side variables:
QTRELP, DISPUTE, contractor A disputes, contractor

b disputes, ECP current observation plus the next two years
(two years arbitrarily selected), contractor A and B ECP
current observations plus the next two years, dummy
variable where zero reflects an event for contractor B and
one is an event for contractor A, dummy variable for
competitive sourcing environment where zero implies sole
sourcing time periocd and one implies a competitive sourcing
time period.
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useld here, the two-stage least squares estimator may still
ke Ciaz=d (i.e., the two-stage least sguares estimater is
assunied to be unbilased as the number of observations
agproach infinity). The two-stage least zquares estimator
dcec uct corvect fcr the disciete choice problen.

Twe additional specification tests described in the

O]
t

vdinary least czuares gection were run using two stage

quares. The firm-spezific dummy variable was run

[
[11]
[o¥]
[9)]
ct
[&]

with the ocriginal wcdel and was significant at the one
percent level while TIMPERFE and DISPUTE were of the correct
29t and signifiicant at the one percent level. CP was of

the corvect 31gn zZut not significant. When the firm-

(o]
(R

uminy variable was run with the time trend, it was
not significant. The competitive effects dummy variable was
utollzed with the coriginal model and was positive and
significant at the three percent level while TIMFERF and
FUTE were ¢f the correct sign and significant at the four
percent and five percent levels respectively. When the
firm-zpecific dummy variable was run in conjunction with the
time trend, it was both negative and significant at the
gseven percent level while the time trend was positive and
cignificant at the one percent level. These results are

Lasicalliy the same as in the ordinary least squares section.
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The ordered probit estimatcecr was used to correct for
1iovete chicice problem described in the crdinary least
sguares section above. The ordered probit estimator does
G2t Corvect the puoblem caused by endcgencous vight-hand-side
variables, which neans the estimator is potentially boeth

Lrased and inconcsistent. The dependent variable (TYF

[ns}

¢ 4.2

(o]

categyories were changed frem nine categories (see Tab
above) tc five to reduce the number of cells required ia
runhing this model. This allows the ordered prcbit model,
Willi<li MUzt be estimated usiing maximum likelihood techinigues,
to converge and yield estimates. See Table 5.4 for a list
cf the new categories for the dependent variable, TYPE.
Table 5.5 shows the estimates from the ordered probit
estimator. The first column is the basic equation whiile the

S

{2

cend column is the basic equation plus a time trend. 1In

-
J
O

th cases, my hypothesis are supported because f. and &.

are negative and - i5 positive. The time tread in column
two 18 zignificant at the one percent level. It improves

*he significance of TIMPERT and ECP from the five percent

level of significance to the two percent ancd cne percent

level of significance respectively. As described above, the

i

cignificance of the time trend provides evidence that a
leairninyg curve is present relative to technological

uncertainty. The time trend alsc controls for the indirect

112




Table 5.4

Dependent vVariable {TYPE) Categories for COrdered Probit

TYP

1

Numbers Assigned to TYPE~*

Tiynm-fixed-price 4
Fixed-price with

eConomic price

adjustment 3

Not-to-eiceed price z

Fixed-price incentive
(firm target)

[

Fized-price incentive
\successive targets) 0

*Prices are assigned continuous values that reflect
meovements in contractual tightness. Foui 15 the "tightest"
price contractually while zero is the "loosest!" price
contractually.

effect of technolcgical uncertainty on the coefficient of
TIMPERYT in this case as well. Finally, DISPUTE is

s.gnificant at the one percent level as in the previous two

Q1
ot}
r

M

sz using the crdinary least sguares and the two-stage
least sgquares estimators.

The fiim-specific dummy variable and the competitive
e«flects dummy variable described in the ordinary least
sguares sechticn were run with the original model to test
Qiffevent specificatiocins ¢f the original model. The firm-
specific dummy variable was negative and significant at the
eight percent level while all cother variables were of the
correct sign and significant at the one percent level. The
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Table 5.5

Crdered Probit Estimates

{Standard Errors in Brackets)
{T-ratios in Parentheses)

[3ignificance Levels in Boxes]

INCCPEND REGRESSIONS
VARIABLE (1) 2)
CONSTANLT 0.2154 0.122E
10.5705} {0.8245;
(1.6050) (0.1450)
[3.10856] 10.8819]
TIMPERE -0.1218 -C.155%0
10.0513; {0.0600}
\=2.3740) (-2.8150)
10.C176 ) [C.0049]
CISPUTE 0.4281 0.3130
:0.1045} {0.1003}
14.0970) (3.1220)
{C.0000] [0.0018]
ocp -0.01¢3 -0.0213
{C.0054} {0.0071)}
{-1.9240) {-3.0190)
{G.0543] [0.0025]
QTREL? 0.0921
{6.0352}
(2.6140)
[0.0090]
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Competitive effects dummy variable was insignificant while
cther variables were ¢f the corvect sign and significant
at tihie one percent level. When run in conjunction with the
time: Zrend, the firm-specific dummy variable and the time
trend were aot significant. The competitive effects ~lumy
Variesie was negative but not significant when run withi the

time tie=nd which was positive and significant at the seven




Chapter €

CONCLUSION

Th.o3 paper examines the impoartance of time to
ccontractial) performance, technclogical uncertainty, and
Iirms' reputation in determiniing contractual tightness of
aircraft engine contracts negotiated between the Alr Force

A3 Qe lense contractors. Utilizing the type of purice

~zlec-ted by chese contracts as a poroxy for contractual
Ligntness, I defined contractaal tightness as o measure of

2x ance cJpecificaticon or a measurc of how much fthe price is
YLaziel down" at the ocutset of the contractual relaticiiship.
CTsing a ielacvional approach to contracting, this paper seeks
co test, usiug formal econonetric procedures, the importance
cf time-tec-performance, firms' reputatiocn, and technological
wncertainty in determining ccontractual tightiness measured by
iz type of price selected ex ante between the Air Force and
aivcraft engine defense contractors. The relational
approach to contracting emphasizes th.at when contractors
tiansact 1in compicx ol uncertain environmeints, many terms
and :conditions of coutracts are often left to future
determinacion. Using thnis relationai approach to
concracting, rather than specifying all obligaticns under
the contiract at the outset, avoids constraining a firm to

actions that way not be optimal when contractual perfcrmance




So2oul e, tield, incentives for firms to utilize costly efforts
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This suggests the relational approach to contracting doec
cirzvide & usgeful framework for analyzing long-term
ceatractual reilationships and is worthy of further attention
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