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Abstract

A Transaction Cost Analysis of Hybrid Forms of Contracting: Implications for Prediction
and Performance

by
Terry R. Adler
Ph.D. Candidate in Business Administration
University of Cincinnati
Professor Sidney L. Barton, Chair

Transaction Cost Economics (TCE) theories of exchange have proven to be a
useful tool for understanding a variety of economic relationships. The TCE model has
been especially useful in explaining the boundaries of economic institutions with regard to
“make” or “buy” decisions.

However, the markets and hierarchies paradigm has been limited in explaining non-
market and non-hierarchical relationships which are termed “hybrid” forms of governance.
TCE theory indicates that as assets become more specific, as uncertainty becomes more
acute and as transactions become incomplete, the hierarchical form of governance
becomes predominant so that control of the transaction can be internalized to the
organization. However, evidence suggests that this is not the case in many transactions
where long-term contracts substitute for either the market or hierarchy form of
governance.

Long-term contracts suffice if they sufficiently allow parties to maintain control of
the transaction through the contract. Consequently, long-term contracts have to be

“complete” enough to legally allow control while negating opportunism of the transactors.




The more incomplete the contract, the less control the transactors have in the relationship.
While “incompleteness” of long-term contracts is an important concept in the hybrid form
of TCE theory, neither it nor the efficiency of these long-term contracts has been
adequately addressed in previous research.

The purpose of this study, then, is to explore the relationship between TCE
transaction dimensions and types of contracts and how performance subsequently varies.
The proposed research develops a new governance construct called “Contract
Incompleteness” that identifies the degree of incompleteness in stating requirements of
transactors in a long-term relationship. It is based on a buyer’s explicitness in stipulating
requirements in the contract from which the seller is obligated. Previous research has
assumed that incompleteness is an important determinant of contract performance,
especially with regard to expensive contract changes and seller opportunism. This study
tests the relationship between asset specificity, uncertainty and contract incompleteness
and examines the buyer and seller relationship to determine the effects of contract type on
performance.

Hypotheses from transaction-cost theory are tested using archival data from
multiple Department of Defense (DoD) research and development contracts. The
potential implications of this research has two important messages for managers: 1) does
contract type vary given degrees of asset specificity, uncertainty and incompleteness, and

2) does performance vary for different types of contracts.
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Chapter 1

Introduction

Current headlines continue to describe the difficulty firms have in acquiring firms.
For instance, Time Warner’s merger (a make decision) with Turner Broadcasting Systems
sheds light on the problems associated with managing acquisition decisions (Meyerson,
1995). A key issue in this decision is the uncertainty associated with resolving unfavorable
pricing conditions in carrying Turner programs on other cable systems. Acquisitions are
complicated by uncertainty and a host of other transaction variables to be discussed later
in this proposal. As a result, many times acquisitions do not enhance performance when
governance structures are not efficient. Vertical integration may, in fact, harm
productivity as was the case when General Motors (GM) bought Electronic Data Systems
(EDS) in 1984. Many consider the problems created greater than the benefits gained
when GM bought EDS.

Long-term contracting is viewed as an alternative to buying products and services
in arms-length transactions or acquiring the producer of those products and services.
Long-term contracting offers advantages over both hierarchy and market forms of
governance. Long-term contracting provides less managerial control than a hierarchy but,
as an intermediate form of governance structure, allows more flexibility in the choice of
governance structure.

A recent example of this intermediate form occurred when Perot Systems

Corporation and Tenet Healthcare Corporation entered into a long-term joint venture (a




form of long-term contract). Details of the relationship were spelled out and put into a
contract which became legally binding on both parties to the contract. This joint venture
was not a hierarchical decision where the two independent parties became one or a market
decision where both parties remained independent. Instead, a joint venture was chosen
because it allowed Perot Systems access to one of the largest and fastest growing
industries of the U.S. economy--the American healthcare system--without exposing Perot
Systems to the worries of the healthcare industry (Shapiro and Sharpe, 1995).

However, long-term contracting may not work out in all circumstances. GM’s
(now former) vice president of global purchasing “declared practically all of GM’s parts
spending up for grabs, including contracts already signed...potentially imperiling suppliers
who invested millions in research and design for GM” (Stertz and White, 1992).
Obviously, there is as much uncertainty in long-term contracting as there is in a make or
buy decision. The question becomes to What degree does uncertainty and other
transaction dimensions influence hybrid forms of governance? Clearly, in long-term
contracting, there is quite a bit of variance in the degree of unéertainty and other
transaction variables that legally bind parties to each other.

Consequently, what types of long-term contracts make sense? What factors affect
the type of long-term contract used and do different types of long-term contracts lead to
different levels of performance? These are the questions that motivate this research
proposal.

A logical question then is what is a long-term contract? A working definition is a

“hybrid exchange agreement.” An exchange agreement is between two or more




competent parties and manifests agreement in clear terms to do or refrain from doing
something. Hybrid means “anything of mixed origin” (Webster’s New Twentieth Century
Dictionary, 1970, p.888) and a hybrid exchange agreement is an intermediate form of the
market and hierarchical framework (see Figure 1). The range of hybrid relationships falls
in the continuum between market and hierarchies and includes long-term contracting

(Williamson, 1991).

Figure 1: Alternative Governance Structures

Market
Relationships

Hybrid
Relationships

Hierarchical
Relationships

The Continuum of Exchange Structures

However, the markets and hierarchies framework has been criticized because it is
limited in its ability to explain hybrid forms of governance--those structures and
relationships that are neither purely market nor purely hierarchy (Perrow, 1986; Hennart,
1990). Williamson (1991) has acknowledged that “transaction cost economics has been

criticized because it deals with polar forms--markets and hierarchies--to the neglect of




intermediate or hybrid forms.” Consequently, some researchers have referred to hybrids
as “theoretical orphans” (Borys and Jemison, 1988) due to the paucity of significant
research in intermediate forms of governance. Thus, the TCE model’s value is limited
because mid-range governance structures have not been not fully analyzed and
understood.

This limitation is becoming more pronounced as organizations contract out more
work rather than make their own products and services. For instance, two trends that are
affecting governance frameworks are: 1) contracting as a form of agreement between
business units within the same firm, and 2) less ownership of the production of high value
items. In the former case, many firms are incentivizing business units by making them
compete against each other. In this case, business units agree to support other business
units through formal contracts. Naik (1995) found that even Xerox’s PARC laboratories,
an organization which invented laser printing and on-screen icons, must now get
“contracts” from product divisions which direct research. In the latter case, many firms
are contracting out the high-value added activities to other firms rather than do them in-
house. Blenkhorn and Noori (1990) demonstrate that an increasingly higher percentage of
the value added in automobiles is coming from suppliers’ products not internal value
added activities. Thus, the apparent lack of research of hybrid forms restricts our
understanding of a growing trend to contract out.

This has two implications for managers: 1) firms that do not have the expertise to
contract out will probably do business as usual when a more efficient structure is probably

more appropriate, and 2) firms that understand the contracting process and use it to their




advantage will most likely create a competitive advantage over rival firms. Thus, those
firms that use long-term contracting are more likely to realize the benefits of alternative
forms of governance. Conversely, those firms that continue to conduct business as usual
will continue to view and make the same market and vertical integration decisions that

haunted many of the failed strategies of firms in the late 1970s and early 1980s.

Research Contribution

In summary, the focus of this research is to show . . .

(1) Why crafting long-term contracts are important and how different types of contracts
are hybrid forms of governance?

(2) What conditions affect the selection of different contract types which provide flexibility
in the governance process?

(3) How performance varies given different types of contracts and the implications of
selection of contract types?

Firms that begin and continue to learn by implementing long-term contracting will
in the short-term probably incur higher costs since understanding of this phenomenon is
limited and resultant performance inefficient. However, in the long-term, these firms will
most likely outperform firms that continue to struggle with make-buy decisions without
consideration of the hybrid form of long-term contracting.

Consequently, the needs of business managers are not being met by today’s
research. Current theories do not adequately explain how, when, why and what types of

contract types managers should pursue and under what conditions. Consequently, it is




proposed that this research benefits academics by advancing the state-of-the-art in the

following ways:

(1) This research integrates previous research on governance structures and provides
actual performance indicators for different types of long-term contracts.

(2) This research introduces constructs and associated variables for measuring governance
structure and performance.

(3) This research tests the TCE framework for how transactions are governed between
firms in an economic relationship.

Conclusion

Long-term contracting is a unique form of governance that does not follow
traditional market and hierarchy theory. It is a significant form of governance because of
firms' increasing reliance on external suppliers that generates the need for contract
relationships. As suppliers provide a higher percentage of a product value added, the need
for large “make” capabilities will diminish but some degree of dependence will flourish.
Consequently, the hybrid form of long-term contracting continues to grow as a popular
form of governance structure. Firms must maintain a sophisticated managerial and
technical understanding of governance alternatives, capabilities and limitations. This
research will benefit academics in understanding hybrid forms and managers in making

intelligent strategic technology and product choices.
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Chapter 2

Literature Review

In this chapter, relevant literature regarding transaction-cost theory and research
will be reviewed and integrated. The literature review begins with an investigation of
general TCE theory and then the empirical research. In addition, literature regarding
incomplete contracts and the applicability of the TCE theoretical base for understanding
hybrid contracting, especially in the Department of Defense (DoD) procurement process,
will be reviewed. After research is reviewed, limitations and needs of extant research will

be outlined.

General TCE Theory

Coase (1937) was an early scholar who influenced the development of TCE theory
as we know it today. Outside the firm, he viewed production of goods and services as
directed by price movements which are coordinated by a series of exchange transactions in
the market. Within a firm, these market transactions are eliminated and the complex
market structure is replaced by the entrepreneurial coordinator who directs production.

Related works that support Coase’s theory were provided by Hayek (1945) and
Barnard (1938). Both authors were concerned with how and why organizations change
and adapt to their environment. Hayek viewed adaptation based on the price system
which is an efficient mechanism for communication of information and for inducing change

within the organization. Thus, Hayek’s emphasis was on the market for inducing
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adaptation in the organization (an external approach). Barnard viewed adaptation as a
résult of internal change in the organization. Thus, organizations adapt by coordinating
investments and making realignments based on the resources it contains in the
organization (the managerial perspective). Williamson (1991) argues that both
perspectives on adaptation are needed in a high-performance system.

Previous author’s efforts in understanding why firms exist were relatively new to
traditional microeconomics theory. For instance, Alchian (1950) observed that traditional
economic theory was not a “theory of the firm” but a “theory of markets.” Thus, many of
these ideas were not fully developed and integrated until Williamson’s (1975) contribution
on markets and hierarchies. In his book, Williamson provided the TCE framework which
integrated Coase, Hayek and Barnard. The main hypothesis of his theory is to “align
transactions, which differ in their attributes, with governance structures, which differ in
their costs and competencies, in a discriminating way” (mainly, a transaction-cost
economizing way).

The basic premise of TCE is that a transaction, the unit of analysis, will tend to be
organized by structural arrangement, termed a “governance structure” (the dependent
variable), that can execute the transaction most efficiently. Robins (1987) relates that
transaction-cost theory employs what is termed the doctrine of economic efficiency to
explain social organizations (forms of organization that are more efficient for economic
exchange will supplant less efficient ones). The range of governance structures is from
markets to hierarchies. The market is an arm’s length structural agreement between

independent parties. The hierarchy alternative involves internalization of one party into
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another resulting in one party to the transaction. Between the poles of the market and
internalization, there are a variety of intermediate modes of governance such as joint
ventures or contracting (Williamson, 1985).

What determines the relative efficiency of different structural arrangements that
mediate transactions is a key question. According to transaction-cost theory, the most
efficient governance structure depends on the dimensions of the transaction and a
comparison of the costs of transacting under alternative structural forms. The incentives
associated with different governance structures differ in their capacity to respond to

uncertainty and change as well as in the costs of setting up and running them.

Dimensions of the TCE Model

Williamson (1975) argued that as markets fail, hierarchies form as the more
efficient form of governance of transaction costs. He proposed that transaction costs are
characterized by four dimensions: 1) the possibility of opportunistic behavior on the part
of the parties to the transaction, 2) small numbers bargaining (later identified as asset
specificity), 3) uncertainty about the future and 4) bounded rationality (Simon, 1961) (see
Figure 2-1).

Some argue that Williamson leaves opportunism out as a source of variance in the
determination of governance structures (Lincoln, 1990) since Williamson (1979) viewed it
as a constant variable of human nature that affected transactions in similar ways. Because

opportunism is pervasive and a part of all complex economic exchanges, it normally is not
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measured. Others do not even accept opportunism as not an operative transaction
dimension because of reputational factors (Hill, 1990; Donaldson, 1990). Thus, the three
variables most studied in transaction-cost research have been asset specificity, uncertainty

and, to a lesser extent, bounded rationality.

Figure 2-1: Governance Model

Transaction Govemance
Dimensions: » Mechanism:
Asset Specificity Market
Uncertainty Hybrid
Opportunism Hierarchy

The Key Elements of Transaction Cost Theory

Based on Klein, Crawford and Alchian (1978), Williamson (1985, p. 56)
emphasized asset specificity as “the big locomotive to which transaction-cost economics
owes much of its predictive content” and the critical factor in determining choice of
governance structure (Williamson, 1979). Williamson (1985, p. 55) defined asset
specificity as ‘“durable investments that are undertaken in support of particular
transactions, the opportunity cost of which investments is much lower in best alternative

uses or by alternative users should the original transaction be prematurely terminated.”
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This describes several types of relationship-specific transactions which will be discussed
further in the empirical research section.

The essence of the TCE model is the assertion that differences in asset specificity
are what determine the relative efficiency of various, distinct forms of governance. When
asset specificity is low, market structures are a relatively more efficient means of
governance. In contrast, when asset specificity is high, hierarchical forms are a relatively
more efficient means of governing transactions. In addition, when asset specificity is
mixed, or ‘“‘semi-specific,” intermediate or hybrid forms of governance are the most
efficient. Hybrid transactions are neither market-like nor hierarchy-like but fall somewhere
in between.

The level of uncertainty also affects the ability of the parties to a transaction to
specify fully the range of contingencies. As uncertainty increases, it becomes more costly
to write a fully specified transaction or contract. This is due to the cost of negotiating the
terms of the agreement as well as the cost of searching for information. The rising cost in
combination with the bounded rationality of the parties means that the number of
unspecified contingencies increases. Williamson (1985) argued that under conditions of
high specificity and increasing uncertainty, the costs of internal organization were less than
the costs of using the market. Thus, hierarchies are proposed as the most efficient form
when uncertainty and asset specificity are high.

The dimension of bounded rationality simply identifies that a person has cognitive
limits in the amount of information he/she can gather, analyze and use in the transaction

decision process (Cyert and March, 1963). Consequently, transaction terms will be
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incomplete due to the inability to specify all terms and conditions of the transaction or
contract. Thus, the longer the contract, the more unfeasible it becomes to draw up a
contract that will exhaustively specify the obligations of each party under all possible
contracting problems that might arise. While bounded rationality has a common-sensical
appeal, it has not been an easy concept to operationalize. Consequently, most researchers
have assumed that bounded rationality has led to incomplete contracts or transactions
since people cannot be exhaustive in their specification of requirements and contingencies.

In theory, the combined effects of bounded rationality, asset specificity and
uncertainty leads to transaction costs. Arrow (1969) defined transaction costs as the
“costs of running Lthe economic system.” Williamson (1985) contends that the choice of
economic institution for organizing and completing a transaction is based on a comparison
of the costs of each alternative governance structure. The costs are the sum of the normal
production costs (procurement, operations, marketing and support activities) plus the
transaction costs of running the economic institution that organizes the exchange
(negotiation, gaining commitment, maladaptation). Although intefnalization increases the
likelihood of coordination and control, it comes with added bureaucratic costs. Johnston
(1993) stated that firms that match the characteristics of the transaction with the minimum
sum of bureaucratic, production and transaction costs will see the best possible
relationship. Thus, when total costs for a governance choice are lowest, then that form of
governance precedes other alternatives. Whether increases in production and scale
efficiencies outweigh the costs of added bureaucracy due to internalization is always

primary consideration in the governance structure decision.
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Empirical Research

Asset specificity has been the focus of research because Williamson put so much
emphasis on it (Williamson, 1985). He defines four types of asset specificity that affect
choice of governance structure: site specificity, physical asset specificity, dedicated asset
specificity and human asset specificity.

Site specificity refers to the proximity of the assets between parties in the
transaction or contract. Naturally, the closer the assets, the lower the inventory and
transportation costs.

Physical asset specificity concerns the nature of the task to be performed. The

more unique the task, the higher the specificity of the assets in the transaction.

Dedicated asset specificity refers to assets which “are put in place contingent upon

particular supply agreements and, should such contracts be prematurely terminated, would
result in significant excess capacity” (Williamson, 1983, p. 526). ‘

Human asset specificity refers to transaction-specific know-how accumulated by
parties through long standing transactor relationships (Dyer, 1993).

In essence, assets tied to a particular transaction or contract lose value when that
relationship is ended. Assets that are non-specific to a relationship should be of lower
value to a relationship and, hence, less of a determinant of governance structure. Thus,
transaction-specific assets create switching costs, or ndnredcployable assets, (Porter,

1980) that bind parties to the transaction.
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“Make” versus “Buy” Decisions

Many of the early studies in testing TCE theory involved operationalizing the
dimensions of asset specificity or uncertainty. Monteverde and Teece’s (1982) seminal
work looked at the relationship between asset specificity and vertical integration. They
found that “applications engineering,” a form of asset specificity which measured worker-
specific knowledge, significantly affected the degree of backward integration in the auto
industry. This study provided a basis for understanding relationship-specific effects of
human knowledge between two independent parties. Their results support Globerman’s
(1980) study on the telecommunications industry. Globerman found that firm-specific
technical knowledge was a determinant of whether common ownership occurred of
telephone lines and equipment. As Research and Development (R&D) demands of
telephone carriers became more complex and uncertain, then common ownership
(hierarchy) became predominant.

Armour and Teece (1980) added that when production facilities have technological
similarities, common ownership of R&D and production resources enhance technological
innovation.  They found support that organizational structure influences R&D
expenditures in firms confirming the specificity of the relationship between R&D and
production tasks. Thus, R&D expenditures indicate the degree to which two independent
parties, either as separate firms or as business units within the same firm, share specific
assets.

The type of asset specificity is important in the determination of governance
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structure. Masten, Meehan and Snyder (1989) discriminated between engineering
specificity, a proxy for transaction-specific technical know how, asset specificity, a proxy
for physical asset specificity and site specificity in the U.S. auto industry. Engineering
specificity was the only significant measure that determined the decision to vertically
integrate. Klein (1988) provided a qualitative assessment of GM’s decision to purchase
Fisher Body concluding that human asset specificity was the primary cause for vertical
integration.

In addition, Pisano (1989) found that human-asset specificity was meaningful as a
predictor of governance structure in the biotechnology industry and that equity
relationships are more likely when R&D is part of the transaction, when multiple projects
are contemplated and less likely, conversely, when there are many collaborators. These
results support TCE theory with regard to relationship-specific transactions.

Site specificity can also be significant but in special cases. Most studies include a
construct for site specificity since it is fairly easy to measure (i.e. the distance between
transactors). In cases where site specificity does have a significant effect on choice of
governance structure, it normally entails constrained geographic locations or types of
commodity exploitation. This is especially true if the reduction in inventory and
transportation costs exceeds the increase in bureaucratic costs associated with vertical
integration.

For instance, Dyer (1993) examined how hybrid governance structures differed
from market and hierarchies. His findings show greater site and human cospecialization

between Japanese suppliers and automakers and performance than between United States
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suppliers and automakers. He found that Toyota’s high degree of specialization is a key
to its ability to produce a higher quality vehicle, in shorter development time and with
lower inver}tory costs. His results likely confirm a geographical effect in conjunction with
other transaction-cost effects.

Such was the case in Hennart’s (1988) qualitative analysis of the aluminum and tin
industries. She found that high transportation costs and asset specificity dictate vertical
integration over spot markets and long-term contracts in the aluminum industry.
Geographical effects were very important in discriminating between the two industries.
For instance, the tin industry exhibited no general pattern of vertical integration since the
market for tin was worldwide while the market for bauxite was regional.

Studies which do not discriminate between types of asset specificity may be
confounding the construct and missing important relationships in the determination of
governance structure. For instance, Levy (1985) used two measures of asset specificity,
the number of firms and the amount of R&D spending, to determine the degree of cross-
industry vertical integration. He found cross-industry support for the hypothesis that
research intensive industries tend to involve specialized assets and, thus, are more likely to
vertically integrate. However, it is difficult to determine which part of the TCE model is
supported here because type of asset specificity is not measured. His study demonstrates
the difficulty of developing adequate measures in cross-industry studies.

Another limitation in the TCE literature has been in identifying and selecting target
groups for study. Jacobson’s (1988) study on how and why hospitals and physicians

combine to provide medical services is a good example of this problem. She got mixed
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results for her hypothesis that medical personnel, like specialists, would be the first to be
internalized into hospitals because of their higher asset specificity than general
practitioners. According to the author, this was in part due to the fact that data was not
collected at the sub-specialty level which would have provided distinctions between
measures of asset specificity. At high levels within the hospital, everyone is a specialist.

These studies are important and provide evidence that asset specificity determines
governance structure. Physical and human asset specificity appear to be important
determinants of the vertical integration decision.

Another important dimension of TCE theory is uncertainty which is based on
Thompson’s (1967) hypothesis that firms faced with uncertainty will vertically integrate.
For instance, technological intensity, as evidenced by a high R&D to sales ratio, is likely to
reflect high uncertainty, which raises the transaction costs of market structures (Osborn
and Baughn, 1990). Walker and Weber (1987) found that different types of uncertainty
affect the vertical integration decision in different ways. The author’s focused on
uncertainty over asset specificity in their study of make or buy decisions in the auto
industry. Their results indicate that production volume uncertainty is significant in
determining the make or buy decision and technological uncertainty is not significant when
supplier competition is low. Thus, high volume uncertainty and low competition
encourages vertical integration.

Harrigan (1986), in contrast, found sales variability, a measure of uncertainty, to
lead to less vertical integration. She posited that firms do not need to vertically integrate

to control the relationship when uncertainty is moderate or high. Vertical integration is
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contingent upon the degree of control desired in the relationship depending upon the
uncertainty that influences the relationship. In fact, uncertainty makes firms less likely to
vertically integrate because of the added risks inherent in purchasing another firm. Thus,
there appears to be disagreement in the literature regarding the effects of uncertainty. A
review of Harrigan’s study must include the caveat that she did not include a measure for
asset specificity nor types of uncertainty which may account for her contradictory results.

While Walker and Weber’s research indicates that there are different types of
uncertainty, Harrigan’s study illustrates the importance of measuring asset specificity and
uncertainty when studying performance and choice of economic exchange.. Both Walker
and Weber and Harrigan do not account for asset specificity which could have influenced
their results. However, John and Weitz (1988) did measure both asset specificity and
uncertainty. The authors investigated forward integration into distribution channels and
looked at discrete and combined effects of firms that use direct and indirect channel
strategies. With direct channels, the firm does not employ an independent reseller and
retains ownership of the product. In indirect channels, the firm sells to independent
resellers such as distributors and retailers. The authors found a positive relationship
between asset specificity, uncertainty and performance assessment and the use of direct
channels. Thus, dimensions of the TCE model were confirmed.

Future research needs to account for types of asset specificity and uncertainty and
how these dimensions affect different forms of governance. Unfortunately, past research
has ignored either asset specificity or uncertainty, or when they do measure these

dimensions, does not account for the various types of asset specificity or uncertainty
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effects on choice of economic institution.

The Use of Contracting as a Hybrid Form

Hybrid governance structures, the subject of extensive research, have included
franchising, long-term contracts and informal agreements. For the purposes of this
research, emphasis is placed on the contracting literature as the choice of hybrici
governance structure. Consequently, the contract represents the transaction and is the
unit of analysis.

An important problem initially existed for TCE researchers: finding examples
where high levels of asset specificity and uncertainty led to non-hierarchical governance
structures. Eccles’ (1981) early research on contractor/subcontractor relationships
opened the door for the possibility of a continuum of asset specificity. The author’s
finding that subcontractors could be governed through vertical integration without
internalization by the contractor indicates that internalization occurs at some threshold
level of asset specificity. Consequently, before that level, hybrid forms become the most
efficient governance mechanism.

Masten’s (1984) study confirmed Eccles’ findings. He compared the alternatives
firms face in whether to vertically integrate or contract out and found that higher asset
specificity leads to vertical integration. At lower levels of asset specificity, intermediate
forms are most efficient. Joskow’s (1987) study of coal suppliers and coal-burning
electrical plants suggest that long-term contracting can be a viable alternative to vertical

integration where asset specificity is moderate. At the lowest levels of asset specificity,
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the market form is the most efficient.

However, the results found by Eccles, Masten and Joskow have been challenged
by Walker and Poppo (1991) who found that even with high levels of asset specificity,
firms continued to use long-term relationship contracts. Their analysis of hybrid market
supply relations examined component procurement by an assembly division of a major
manufacturer. Their results challenge the nexus of the TCE model by questioning the
validity of hierarchical forms of governance dependent on high levels of asset specificity.
While this issue is important, many authors fail to consider intermediate forms of
governance as replacements for traditional hierarchical structures. Variability in types of
hybrid structures on the degree of hierarchy-like features may be one reason why firms
are not vertically integrating. While Walker and Poppo’s (1991) research focuses on asset
specificity to the exclusion of uncertainty, Harrigan (1986) measures uncertainty to the
exclusion of asset specificity. What is needed in future research are adequate measures
that account for both asset specificity and uncertainty.

Thus, research has turned to the study of the extent of hierarchical content in
different governance structures to answer these issues. Johnston (1993) contributed by
providing a new measure of the continuum of governance mechanisms. His degree of
“Hierarchical Content” is based on three elements: 1) the intensity of the incentives (profit
margin), 2) the strength of ex post administrative policies and 3) the degree of ex ante
administrative investments. He found that “Hierarchical Content” was positively
correlated with asset specificity which supports the TCE model. However, this measure

was not correlated with uncertainty. Thus, although the author’s model confirms the



existence of alternate forms of economic exchange, it does not account for uncertainty

associated with the exchange.

Contract Incompleteness

The study of hybrid forms continued in the evaluation of contracting as an
intermediate form of governance. Evaluating how contracts are written has allowed
researchers to account for uncertainty in how transactions are managed. Masten and
Crocker’s (1985) study of “take or pay” contract clauses between natural gas producers
and pipeline firms is a good example. “Take or Pay” clauses require purchasers to pay for
a contractually specified minimum quantity of output even if delivery is not taken. Results
indicate that “take” obligations encourage efficient adaptation by relating the payment
schedule in a contract to the alternative values of the resources either in sale to alternate
customers or in storage for future use. In general, contract terms perform two functions:
1) they permit parties to establish a division of the gains from the transaction that allows
both to cover fixed costs and 2) they determine the performance incentives in force during
execution of the contract. Thus, contracts are a viable alternative to ownership. In
addition, the way contracts are written are important for protecting high value assets in
conditions of uncertainty.

Crocker and Reynolds (1993) also studied how contracts were written. They
found a significant relationship between environmental and technological uncertainty and

contract type (see Figure 2-2). They found support that Firm Fixed Price contracts are the
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most complex and most complete and Fixed-Price Incentive Successive contracts are the
most flexible and less complete. Each deals with uncertainty in significantly different
ways. The authors found that the optimal degree of contract incompleteness involves a
tradeoff between the degree of adding ex ante resources (contract formulation) to mitigate
instances of ex post opportunism (contract disputes). They proposed that contract types
differed by how complete the contracts were with regard to minimizing the costs of
economic exchange. Although the degree of contract completeness was not measured,
their study was important for discriminating between the complexity and content of

different contract types.

Figure 2-2: Types of Long-Term Contracts*

Type of Contract Degree of Incompleteness
Fixed-Price Incentive Successive (FPIS) High
Fixed-Price Incentive Firm (FPIF) High-Moderate
Not-To-Exceed (NTE) Moderate
Fixed-Price with EPA (FP/EPA) Moderate-Low
Firm Fixed Price (FFP) Low

*Crocker and Reynolds (1993)
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While contract type is important, the concept of contract incompleteness is central
to the study of TCE theory. Williamson (1985) and Masten (1988) emphasized that
contracts formulated in complex environments are necessarily incomplete (due to
bounded rationality) which leads to ex post negotiations as contingencies arise. Argyres
(1993) addressed the issue of contractual incompleteness by studying GM’s acquisition of
Machine Vision Technology and IBM’s alliance with Lotus and Metaphor Systems. The
author concludes that contractual incompleteness implies that upon the occurrence of
some unforeseen contingency in the contracting relationship, it is possible that one of the
parties to the contract may take action detrimental to the performance of the other.
Research by Adler (1994) and simulations by Anderlini and Felli (1994) have shown that
less information about the states of nature is typical in incomplete contracts than would
optimally be expected if there were no constraints .(like time, negotiating cost, etc.).
Macauley (1963) also found that incomplete contracts are the norm in most business
transactions while Holmstrom and Hart (1985) contend that incompleteness is probably at
least as important empirically as asymmetric information as an explanation for
understanding contract efficiency (i.e. monitoring and haggling costs for instance).

Consequently, the degree of contract incompleteness most likely affects the
efficiency of different government structures. Al-Najjar (1995, p. 433) stated that
“contract incompleteness reflects, at least in part, attempts to achieve a more efficient
organization of exchange by minimizing the cost of governing transactions.” When

forming a contract, an organization must balance how much is explicitly stated in the
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contract versus how much to leave out in case of contingencies. Hanson (1995) refers to
this tradeoff as the risk associated with owning assets. He stated (p. 342) that “where
parties are unable to securitize asset ownership, an alternative means to spread risk is to
divide the ownership of physical assets among transacting parties.” Thus, completeness of
contract entails ownership of physical assets and incurs more natural (environmental) risk
while incompleteness implies sharing of assets which incurs more hold-up (transaction
cost) risk. He found support for this hypothesis in his study of the Mexican apparel
industry.

A different approach was taken by Hackett (1993) in his study of incomplete
contracts. He used a Iaboratory experiment to test whether higher asset specificity by one
party to the contract leads to higher returns by that party. His results support his
hypothesis and suggest that greater relationship-specific investments stipulated in the
contract leads to greater levels of performance. However, as Walker and Weber (1987)
and Harrigan (1985) point out, in conditions of technological uncertainty, more asset
specificity is not necessarily beneficial. Thus, Hackett’s study needs to account for
uncertainty effects which more than likely will alter his results. His study points out a
limitation of TCE-related research in that asset specificity and uncertainty are rarely
considered jointly in their effect on governance structure.

The research on contract incompleteness indicates its importance to TCE theory
and the efficiency of the firm. Previous research has assumed that contract incompleteness
is an important determinant of contract performance, especially with regard to expensive

ex ante contract changes and seller opportunism. However, contract incompleteness is
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rarely studied even though it is an integral assumption of TCE theory. Further research
needs to evaluate the relationships between contract incompleteness and other transaction

dimensions and their effects on governance structure.
DoD Applicability

A reasonable question might be to ask if the DoD procurement process is
applicable as a setting for evaluating TCE theory? For instance, are arms-length
transactions feasible given the constraints of the DoD procurement law? Academic
research has confirmed the inefficiencies which DoD contracting policies have displayed in
the past (Fox, 1974). For instance, Gansler (1980, p. 2) stated:

“Essentially, there is a gap between what the structure, conduct, and
performance of the defense-industry market require to achieve economic
efficiency and strategic-production responsiveness and the actual laws,
regulations, policies and practices that are used to control this market. The
government policy makers fail to recognize, or refuse to look at, this gross
difference.”

Several researchers have evaluated the DoD buyer-seller relationship. Peck and
Scherer’s (1962) seminal analysis of the economic issues associated with DoD contracting
highlighted the inefficiencies of DoD procurement. Although their analysis is dated, they
concluded that a true market system did not operate in the defense weapons acquisition
arena because 1) prices were largely based on incurred or anticipated costs, not

competitive prices, 2) the buyer exercised control over the sellers through external control

of management (i.e. audits, management reviews, etc.) and 3) the buyer specified the
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product to be produced. They also identified a continuum of contract possibilities which
at one extreme uses competition to award fixed-price contracts for well-specified products
(akin to a market system) and at the other extreme, uses negotiation to award cost-plus
contracts for highly uncertain tasks, substituting administrative (hierarchical) control
mechanisms for market mechanisms.

Scherer’s (1964) subsequent research addressed incentive mechanisms on
contractor performance. He found that sellers were motivated to efficiency when faced
with a high contractor cost share and cost uncertainty. Thus, incentive-type contracts
were clearly neither market-like nor hierarchy-like.

These studies suggest that the DoD procurement process is unique because
competition is not prevalent. However, the DoD procurement process is becoming more
competitive due to recent changes in federal law. Congress passed legislation called the
Competition in Contracting Act (CICA) in 1985 to encourage competition and enhance
efficiency. As a result, competition has been mandated in DoD contracting through the
creation of stronger dispute processes, more favorable procurement laws and a
competition advocate that oversees the DoD procurement process. Consequently, the
United States Air Force (USAF), for instance, increased the percentage of contract dollars
awarded competitively from 39.2% in fiscal year 1985 to 50.8% in fiscal year 1986 (Office
of the Competition General of the Air Force, 1986). Thus, past inefficiencies are not as
prevalent today.

Even if the DoD procurement process is more competitive, does TCE theory still

apply? More specifically, TCE theory predicts that when asset specificity is high,
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internalization occurs due to the benefits it offers over market exchanges. Why is this not
the case for the USAF which enjoys highly specialized assets with its prime contractors in
the development of weapon systems? Research has been presented which emphasizes the
role of hybrid structures for high conditions of asset specificity and uncertainty. The
USAF is another example where long-term contracting is providing the benefits of a
hierarchy without having to nationalize prime contractors.

In addition, the dominance of innovation makes the USAF a special case. The
nature of the transaction plays an important part in determining the type of governance
structure chosen, especially when it deals with innovation (Williamson, 1985). Evanchik
(1989) argues that the USAF has not “nationalized,” or internalized aircraft firms because
of the great need for innovation due to high levels of human asset specificity. In general,
hierarchies stifle creativity, relative to a market structure, through additional bureaucratic
controls. Consequently, hybrid forms of contracting have been used to maintain high
levels of innovation without incurring many of the bureaucratic inefficiencies of
internalization.

Another reason the USAF has not nationalized aerospace firms is due to the high
asset specificity between prime contractors and their subcontractors. The government is
limited by law in their capability and knowledge (low human asset specificity) in managing
subcontractors. As a result, the lion’s share of the development falls on the prime
contractor to manage subcontractors. Thus, the prime-subcontractor high human asset
specificity relationship protects against any DoD interest in internalization.

Heide and John (1988) provide support for this observation by studying small
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agencies who lack the capability to vertically integrate but who are the target of larger
partners seeking to vertically integrate. The authors combined resource-dependence and
TCE theory and found that an agency will reduce its dependence on the principal by
engaging in bonding behavior with the accounts of the principal’s customers (a form of
asset specificity). Higher asset specificity between agency and principal’s customers offset
the principal’s ability to purchase the agency because the agent’s dependence on the
principal is reduced (lower asset specificity). In the USAF example, the subcontractors
are similar to the principal’s customers who maintain high asset specificity with the agency
or prime contractor.

Thus, asset specificity and uncertainty are helpful in explaining hybrid governance
structures and the lack of market and hierarchical examples. Competition and fixed-price
contracts are used for products that are well-defined and where uncertainty is not too
great. As the development effort begins to require more specialized assets and involves
greater uncertainty, quasi-administrative control mechanisms are substituted for market
mechanisms. With regard to the DoD procurement process, Williamson (1985, p. 73)
states the following:

“Defense contracting may appear to be a counterexample, since an
elaborate governance structure is devised for many defense contracts. This
reflects in part, however, the special disabilities of the government to
engage in own-production. But for that, many contracts would be
organized in-house. Also, contracts that are very large and of long
duration, as many defense contracts are, do have recurring character.”

Thus, the TCE model provides an adequate theoretical base for understanding

hybrid contracting, especially in the DoD procurement process. Study of this process
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should shed light on how and why contracting, as a hybrid form of governance, affects
performance. In general, future research needs to focus on how innovation affects
economic exchange with regard to asset specificity and uncertainty. Much of the data
collected in the literature was from survey instruments and thus falls victim to the
limitations of the sﬁrvey method and self-reported data (Kerlinger, 1986; Calsyn, 1993).
Consequently, other research methods should add to our understanding of TCE theory
and performance affects. This literature review has encompassed four bodies of
knowledge: general TCE theory, TCE empirical research, contract theory literature and

DoD procurement research literature.

Limitations and Needs

It is clear from the discussion that the study of hybrid structures offers future
insight into how economic exchanges occur. Where the dichotomous market and
hierarchy framework fails, hybrid structures offer alternate explanations and potential
explanations of efficiency. Contracting, as a hybrid structure, is an important and relevant
alternative to economic exchange to both spot-market exchanges and vertical integration.
Increasing our understanding of the types of contracts available to spot-market exchanges
or vertical integration should improve management’s formulation and implementation of
business contracts.

In summary, the primary limitations of prior empirical research are that
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1) variations of hybrid governance need explanation, 2) asset specificity and uncertainty
are not adequately considered in determining governance structure, 3) little is known
about contract incompleteness and its relationship with other TCE dimensions and
performance and 4) data other than that collected by survey should add to our
understanding of performance. These issues limit our efforts to build and test theories that
predict how economic exchanges should be organized. Consequently, understanding how
performance changes with type of governance structure in context of transaction cost

theory is also limited.
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Chapter 3

Theory

The first chapter addressed the fundamental issues that began this research: What
types of long-term contracts make sense? What factors affect the type of long-term
contract used and do different types of long-term contracts lead to different levels of
buyer-seller performance? In Chapter 2, a literature review that addresses these questions
revealed limitations in the extant research: (1) variations of hybrid governance need
explanation, 2) asset specificity and uncertainty are not considered adequately in
determining governance structure, 3) little is known about contract incompleteness and its
relationship with other TCE dimensions and choice of governance structure and how
hybrid forms of governance affect performance. This chapter extends theory by proposing
a hybrid governance model of long-term contracting and the constructs and hypotheses
needed to test this model. This chapter first discusses the theoretical background of
constructs proposed in the model. Hypotheses which describe key relationships between
constructs are also integrated in the discussion of the model.

Coase (1937), Williamson (1975) and Klein, Crawford and Alchian (1978)
emphasize that less efficient forms of governance structure fail in lieu of other more
efficient forms. When transactions involve high degrees of asset specificity and
uncertainty, transactions are most efficiently governed by the hierarchical form of
structure. When asset specificity and uncertainty are low, the market transaction is the
most appropriate. For intermediate levels of asset specificity and uncertainty, hybrid

forms of governance are most efficient. Long-term contracting as a hybrid form of
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governance should exhibit moderate levels of asset specificity and uncertainty when
compared to market and hierarchical structures.

Key to assessing asset specificity and uncertainty is the concept of bounded
rationality. Bounded rationality is a behavioral dimension that affects choices made in
making the contract. Bounded rationality limits the capability of the parties to fully detail
all important aspects about the transaction, especially for longer type contracts. Thus,
bounded rationality leads to incomplete contracts due to this limitation which supports the
need for governance and leads to ownership as a form of last resort (Grossman and Hart,
1986).

Short of ownership, however, long-term contracting is a viable option to
governance and is characterized by its incompleteness (Stinchcombe, 1985). Long-term
contracting differs from spot-market exchanges primarily in that the periods of
performance are not of short duration. Consequently, long-term contracting does not
have a near-term effect on transactors with regard to contract completion. Rather, in
long-term contracting, performance is in the distant future and terms and conditions are
placed in the contract to protect the rights of both parties (neoclassical law) (Williamson,
1991).

Many studies have shown that long-term contracts are efficient when compared to
market or hierarchy alternatives. For instance, Masten and Crocker (1988) studied the
natural gas industry and found that contract terms covered longer periods of performance
when faced with high degrees of asset specificity. DeCanio and Frech (1993) found that

long-term contracts resulted in lower spot prices in the natural gas industry. Therefore,
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long-term contracts do offer efficiencies over other alternatives. The next section
describes transaction dimensions and the types of contracts used in economic exchange.
Two related research models are presented. Hypotheses to test the relationships between

constructs in these models are developed.

Asset Specificity

As discussed in the literature review, Williamson (1985) assigns much of the
predictive power of the transaction-cost theory to asset specificity. Williamson (1985, p.
55) defined asset specificity as “durable investments that are undertaken in support of
particular transactions, the opportunity cost of which investments is much lower in best
alternative uses or by alternative users should the original transaction be prematurely
terminated.” He differentiates between four kinds of asset specificity that determine the
type of economic exchange: site, physical, human and dedicated.

Site specificity has been tested in the literature and has shown positive results. For
instance, site specificity was found to be a predictor of governance structure in the
automobile industry (Dyer, 1993) and in commodity manufacturing (Hennart, 1988;
Joskow, 1987). These studies addressed broader TCE issues where firms had the choice
to internalize or conduct spot-market transactions. However, this study does not consider
site specificity due to the nature of the research setting. The USAF conducts all weapon
procurements from one central location. Because of its unique situation, as discussed

previously, it does not internalize transactions. In addition, where geography is
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unconstrained, many studies have shown it to be a non-significant variable in the
determination of governance structure (Pisano, 1989; John and Weitz, 1988; Masten,
Meehan and Snyder, 1989; Caves and Bradburd, 1988; Argyres, 1993; Jacobson, 1988).
Thus, when contracts are awarded indiscriminately, regardless of geographic location, site
specificity is not germane. Consequently, site specificity is not included as a determinant
in the choice of governance structure in this study.

Conversely, physical, human and dedicated asset specificity should be significant
determinants of governance structure. Physical asset concerns the nature of the task to be
performed. The more unique the task, the higher the specificity of the assets in the
transaction. Physical asset specificity addresses the type of equipment, machinery and
unique tasks that are used in an economic exchange (Palay, 1984). Argyres (1993) refers
to these assets as “system specific” which are nonredeployable resources that are
committed to a technological system and are specific to that system. He found support
that system specific assets are a determinant of choice of governance.

Other results are also significant and in the expected direction with regard to
physical asset specificity’s effect an governance structure. Levy (1985) and Jones (1987)
found that a firm’s level of R&D expenditures is a significant determinant of institutional
structure. He demonstrated that research intensive firms tend to involve specialized
assets. This asset specificity leads to vertical integration in firms where R&D is
predominant. Thus, the role of R&D is specific to a firm and affects the choice of vertical
integration of other firms.

Armour and Teece (1980) also found that the level of R&D expenditures affects

38




the choice of organizational structure internally. They found that R&D and production
joined departments when R&D expenditures were high. Thus, the level of R&D
expenditures is an indication of the degree of physical asset specificity that leads to vertical
integration.

TCE theory predicts that vertical integration will occur when physical asset
specificity is high. Hennart (1988) found this to be true in the aluminum industry. She
found that the need to tailor a refinery to a specific type of bauxite tends to lock bauxite
mines and alumina refineries into trading conditions that approach bilateral monopoly.
She concluded that high degrees of physical asset specificity are one reason why vertical
integration is preferred in the aluminum industry.

Thus, physical asset specificity binds parties together due to the uniqueness of the
assets associated with the relationship. In general, the more unique the tasks, equipment,
materials, etc. associated with the transaction, the higher the physical asset specificity.

Dedicated asset specificity refers to assets which “are put in place contingent upon
particular supply agreements and, should such contracts be prematurely terminated, would
result in significant excess capacity” (Williamson, 1983, p. 526). Dedicated assets are
those resources that are contingent on timing issues in the agreement between parties.
Heide and John (1988) found that firms safeguard dedicated resources (i.e. the time to
learn the principal’s business) by leveraging their dependency on relationships where asset
specificity is high. Their results indicate that when sales agencies have relationship-specific
assets with manufacturers, they balance this dependency on manufacturer firms by making

offsetting asset investments in customer-agency relationships. This type of dependence
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“leveraging” protects their relationship-specific assets from the principal and determines
the type of economic exchange.

In addition, Joskow’s (1987) study of coal contracts shows that as relationship-
specific investments become more important, parties will find it advantageous to rely on
longer-term contracts where terms and conditions can be stated in detail rather than rely
on repeated bargaining situations. He concludes that safeguarding dedicated assets results
in contracts which cover longer periods of performance. Masten and Crocker’s (1985)
study of “take” or “pay” clauses demonstrates the importance of timing, with respect to
delivery of the products, in how contingency clauses are used to protect dedicated assets

Consequently, the length of time both parties are bound together through the
contract is also a determinant of asset specificity. The longer the contract period, the more
assets are likely to be relationship-specific due to uncertainty in the environment and
bounded rationality of the parties. Crocker and Reynolds (1993) found that as seller’s
recovered their capital investments over the life of the contract, the size of relationship-
specific assets remaining declines, which leads to a reduction in the duration of the
contract. As relationship-specific assets increase, so does the completeness of the contract
to safeguard those assets. As contracts evolve, assets tied to a particular transaction or
contract lose value when that relationship is ended.

The literature suggests that human asset specificity also effects choice of
governance structure. Human asset specificity refers to transaction-specific know-how
accumulated by parties through long standing transactor relationships (Dyer, 1993). The

author measured human asset specificity by the number of ‘man-days’ that the supplier and
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automaker spent in face-to-face contact, the number of shared engineers and the extent
they shared information. He found that human asset speciﬁqity predicted type of
institutional agreement and discriminated between Japanese and American automaker-
supplier relationships. Human asset specificity has been found to be a determinant of the
type of economic exchange in many studies and across many industries (Masten, Meehan
and Snyder, 1989; Pisano, 1989; John and Weitz, 1988). Consequently, future research
on TCE theory must consider the dimension of human asset specificity.

In summary, physical, dedicated and human asset specificity are all variables of
asset specificity. The literature reveals that each variable is valuable in discriminating
between choice of governance structures. Consequently, one would expect to see
significant differences in how asset specificity affects the choice of contract type since

each type represents a different form of governance structure.

Uncertainty

The type of uncertainty is also important in the determination of governance
structure. Walker and Weber (1984, 1987) found that different types of uncertainty affect
the vertical integration decision in different ways. Their results indicate that production
volume uncertainty, or changes in the number of units produced, is significant in
determining the make decision when supplier competition is low. Technological

uncertainty has no influence on make or buy decisions when supplier competition is low
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but leads to a buy decision when competition is high. Thus, firms protect themselves from
seller opportunism differently depending on the type of uncertainty experienced.

Harrigan (1986), in contrast, found that sales variability, a measure of risk and
technological uncertainty, decreases the likelihood of vertical integration because of the
added risks inherent in integrating another firm’s production resources.  Thus,
technological uncertainty may be a reason to avoid internalization as it may make the costs
of locking in a technology greater than the benefits of scale or scope (Helper, 1991).
Firms that perceive higher levels of uncertainty will want to maintain flexibility in their
exchange relationship to react to contingencies. Consequently, the higher the uncertainty
in a relationship, the more cost-plus contracts would be pursued. Contract types will be
discussed later in this chapter.

The use of sales variability by Harrigan is similar to how John and Weitz (1988)
and Crocker and Reynolds (1993) define environmental uncertainty. John and Weitz
(1988) found a positive relationship between asset specificity, uncertainty and
performance assessment and the use of direct channels. The authors used an exogenous
variable called environmental uncertainty which measured changes in sales forecasts and
trends. Crocker and Reynolds (1993) also found that environmental uncertainty, the
number of calendar quarters between completion of contractual negotiations and
beginning product delivery, is a positive factor in the type of contract chosen. Thus, some
measure of exogenous uncertainty relative to the transaction is important in the choice of

governance structure.
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Cost uncertainty is also a factor in the choice of governance structure. Cost
uncertainty is the most important factor in influencing the choice of contract type
according to Scherer (1964). Templin (1988) demonstrated that cost sharing terms in
contracts are important indicators of cost uncertainty. He found that cost uncertainty
positively impacts Just-In-Time (JIT) implementation and reflects the amount of perceived
control by the buyer over the seller. However, his results most likely indicate the efforts
of sellers to identify and reduce cost uncertainty through implementation of JIT activities
since the contracts he studied were production contracts (i.e. FFP contracts). Thus, his
research supports the concept that lower levels of uncertainty are associated with fixed-
price contracts while higher levels of uncertainty are associated with cost-plus contracts.

Therefore,

H;: Uncertainty will be higher for cost-plus contracts than fixed-price

incentive contracts and firm-fixed price contracts.

Since this study is addressing R&D and low-production volume contracts,
production volume uncertainty should not be a factor in the choice of governance
structure. Consequently, the degree of environmental, technological and cost uncertainty
are the most likely variables of uncertainty to affect contract type selection. Long-term
contracts formulated in times of unstable environmental, technological and cost conditions
should demonstrate higher uncertainty than contracts initiated under more stable

conditions.
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Contract Incompleteness

Due to unknown contingencies, some degree of contract incompleteness
determines the type of contract used in an economic exchange. In general, contracts
contain wording devised to protect the interests of buyer and seller. However, our
knowledge of the important conditions that affect the degree of contract incompleteness
and different types of contracts is limited.

An incomplete contract has been defined as “one that takes into account less than
the available information to the parties which--in a world where no restrictions are
imposed on contracts--it would be optimal for the parties to include” (Anderlini and Fell,
1994, p.1089). This definition exposes the importance of effectively stating the
obligations of parties, the availability of extant information at contract start and
anticipation of pertinent contingencies which may force contractual changes.

Contractual terms refer to those binding tasks the buyer and seller have agreed
upon to adequately satisfy the contract. These terms typically describe the command
structures and authority systems, incentive systems, standard operating procedures,
dispute resolution procedures and pricing of a contract (Stinchcombe, 1985). According
to Masten and Crocker (1985), there are two primary functions of contractual terms:

1) they permit parties to establish a division of the gains and 2) they determine the
performance incentives in force during execution of the agreement. The extent obligations

of parties to the contract are documented is one indication of contract completeness.

44




Consequently, contract incompleteness is comprised of the extent to which contract terms
are not stated in detail.

However, drafting complete agreements becomes difficult when the possibilities
are more numerous and the time of performance remote (Crocker and Reynolds, 1993).
As the number of contingencies rises, it becomes more difficult to capture all possible
contractual scenarios. Hackett (1993) states that contract incompleteness results when
some terms are left unspecified, usually as a result of practical difficulties in specifying
contingent responses to unforeseen future states of the world. Posner (1992) adds that
the costs of adding details will become so large that it sufficiently prohibits the parties
from writing a complete contract.

The inability to write a complete contract ultimately leaves parties with the choice
of ignoring future contingencies as they arise, thereby saving costs, or to change the
contract in adapting to these contingencies, thereby, increasing total costs. In the former
case, adaptation is of less value than stability. These are situations commonly found when
information is known about the production article and risk is low (i.e. a FFP contract
type). However, in the latter case, adaptation through contract changes is very important
when uncertainty is high and little is known about the product. Normally, flexibility to
react to future contingencies is more valuable than maintaining a negotiated program cost.

As contracts become more complete over time fewer contractual changes are
necessary to adjust to unknown but decreasing numbers of future contingencies.
Therefore, the number of contract changes should be less in stable environments using

FFP contract types than in unstable environments using CPFF contract types. With regard

45




to innovation, when product design requirements are not jointly approved by buyer and
seller, then this the development process is unstable. In contrast, production phases
typically have firm design specifications which lead to stable environments. Thus, FFP
contracts should be more incomplete than other contract types. Therefore,

H,: Contract incompleteness will be higher for cost-plus contracts than
fixed-price incentive contracts and firm-fixed price contracts.

Contract Type

Research has shown that the type of contract used in an economic exchange varies
according to the degree of complexity of the transaction dimensions (Crocker and
Reynolds, 1993). MacNeil (1978, p. 865) argues that “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.” This range of contract alternatives has led to a
variety of contract types depending on the complexity of the transaction dimensions. The
more complex the transaction, the more the expectations of buyer and seller need to
converge (Williamsoﬁ, 1975). For instance, TCE theory posits that hierarchical structures
are a form of last resort in high uncertainty transactions whereas market-like structures
reflect less uncertainty.

However, in hybrid forms, relationships have varying degrees of hierarchy-like
dimensions. Stinchcombe (1985) has provided five “Hierarchical elements” that describe

this extreme position. A contract contains: 1) command structures and authority systems,
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2) incentive systems which influence the seller’s discretion, 3) standard operating
procedures, 4) dispute resolution procedures and 5) pricing of variations of performance
especially based on contractor costs. Stinchcombe (p. 156) further states that an
economic exchange with these elements and “subunits whose ‘price’ is determined mainly
by costs, is quite near to what we have described above as a typical ‘hierarchy.’””
Therefore, these elements of a hierarchy expose the issue of control which buyer and seller
barter for in the terms of the contract. The more control mechanisms put into the
contract, the more restrictive and hierarchical the contract is with respect to the rights of
buyer and seller.

The most restrictive and complete contract, according to Crocker and Reynolds
(1993), is the Firm Fixed-Price (FFP) type of contract (see Figure 2-2). In this type of
contract, the price for the seller’s work is not adjusted after award, regardless of the
seller’s actual cost experience. The only exceptions are for contract modifications and
adjustments under the contract provisions such as the application of liquidated damages
and adjustment for defective workmanship and material (Brittelli, Lynch and Emmelhainz,
1983). Because there is no adjustment in contract price after the work is completed, the
cost uncertainty to the seller is high. Normally, this .type of contract is used when
technical and schedule uncertainty is low. Therefore, a fixed-price type of contract is
appropriate when specifications are firm and when a price can be fairly and reasonably
determined at contract formulation. Consequently, fixed-price contracts for well-specified
items are akin to a market system transaction (Peck and Scherer, 1962; Templin, 1988;

Crocker and Reynolds, 1993).
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A variation of the FFP contract is the Fixed-Price with Economic Price
Adjustment (FP/EPA) contract. The FP/EPA contract is used to recognize economic
contingencies, such as unstable labor or market condition, that would prevent the
establishment of a FFP contract. Technical and schedule uncertainty are typically low as
the article being produced is fairly well-known. Consequently, the FP/EPA agreement is
simply a FFP contract that includes economic price adjustment clauses that are negotiated
at the beginning of the contract. Thus, the FP/EPA and FFP contracts are so similar in
content and format, differentiating between the two does not add much value.

When future contingencies are not quantifiable enough to determine price, parties
may seek flexibility by adopting a cost-sharing arrangement designed to give the seller an
incentive to control costs. There are three variations of this contract arrangement: the
Fixed-Price Incentive (Firm) (FPIF), Fixed-Price Incentive (Successive) (FPIS) and Cost-
Plus Incentive Fee (CPIF). The FPIF contract is used in instances where uncertainty
cannot be reduced to a level acceptable for use of an FFP contract, yet it is not great
enough to warrant a cost type of contract (to be discussed in next section). The important
assumption is made that the product has been defined and understood by both parties and
contract terms and conditions have been agreed upon.

The FPIS contract is designed for situations involving the acquisition of the first or
second production unit of a newly developed item. According to (Brittelli, Lynch and
Emmelhainz, 1983), “long-lead time requirements may make it necessary, in the
acquisition of a new system, to contract for a follow-on quantity before design and

production stability have been achieved.” Crocker and Reynolds (1993) found that FPIS
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contracts were the more incomplete than other contract types discussed so far because the
number of contingencies requiring attention is so great that is difficult for sellers to insure
against cost uncertainty. Therefore, FPIS contracts are used infrequently given the
considerable amount of uncertainty associated with the transaction.

Another type of incentive contract is the CPIF contract. A CPIF arrangement is
used where the cost uncertainty warrants a cost type contract (buyer incentivizes lower
costs) but where an incentive can be established to provide the seller with positive
motivation to control costs. CPIF contracts are most appropriate for complex economic
exchanges where initial production runs are attainable. In this situation, uncertainty is too
high to warrant other types of contracts.

Thus, the three incentive-type contracts recognize the presence of cost, technical
and schedule uncertainty with the goal of minimizing seller costs. Therefore, fixed-price
and cost incentive contracts fall in-between fixed-price and cost-plus type of arrangements
with regard to contract completeness, uncertainty and asset specificity.

Cost-Plus Fixed Fee (CPFF) and Cost-Plus Award Fee (CPAF) arrangements
occur when the buyer assumes total cost responsibility. Under a CPFF contract, the buyer
agrees to reimburse the contractor for all binding costs that are incurred during
performance of the contract. According to Brittelli, Lynch and Emmelhainz (1983), the
CPFF contract should only be used as a last resort and when the seller will accept no other
arrangement. It is an appropriate type of contracting when the uncertainty is too high for
the seller too assume. CPFF contracts are normally found in early development work

when the level of effort is not quantifiable and production articles are in design infancy.
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Because this type of arrangement is the choice of last resort, it has the most similarity with
the hierarchical form of governance. Since there is so much uncertainty that characterizes
the transaction, CPFF contracts are the most incomplete of all other contract forms
because of the difficulty stipulating contractual terms, requirements and milestones.
Consequently, buyers substitute “administrative control mechanisms and armies of
auditors, plant representatives, etc. for market mechanisms” to counter higher levels of
uncertainty (Peck and Scherer, 1962, p. 61). These mechanisms make CPFF the most
hierarchy-like type of contract. Consequently, according to TCE theory, CPFF contracts
should also demonstrate the highest asset specificity since higher asset specificity is

associated with non-market forms of governance. Therefore,

Hs: Asset specificity will be higher for cost-plus contracts than fixed-price

incentive contracts and firm-fixed price contracts.

CPAF contracts differ slightly from CPFF contracts in that they are used to
motivate the seller in areas such as management, responsiveness and creativity. The fee
awarded is a subjective determination by the buyer regarding the seller’s performance.
Thus, CPFF and CPAF contracts are the most hierarchical in that they increase the
bureaucratic burden of the exchange relationship and involve the most hierarchy-like
mechanisms of control.

The following major hypothesis was used as the basis for developing subsequent
sub-hypotheses based on the magnitude and directionality of each transaction dimension.

This hypothesis and sub-hypotheses are based on the previous discussion of transaction
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dimensions and type of contract. Many studies have shown that transaction dimensions
affect types of contract differently. Thus, asset specificity, uncertainty and contract
incompleteness should determine the type of contract chosen. CPFF contracts were
shown to be high in hierarchy-like content while FFP contracts were shown to be low.
Fixed-price and cost incentive contracts were somewhere in between. Therefore,

H4: Transaction dimensions will differentiate cost-plus contracts, incentive
type contracts and firm-fixed price contracts.

Haa:  Asset specificity will be an important discriminator in differentiating
contract type.

Hg: Uncertainty will be an important discriminator in differentiating
contract type.

Hy: Contract incompleteness will be an important discriminator in

differentiating contract type.

Figure 3-1 shows a continuum of hierarchical relationships based on contract type.
FFP and FP/EPA contracts are virtually the same with regard to completeness and levels
of risk that characterize the transaction. Consequently, these market-like types of
contracts exhibit a low degree of “Hierarchical Content” as proposed by Johnston (1993).
Consequently, FFP and FP/EPA contracts are referred to as “Low Hierarchy Types of
Contracts.” FPIF, FPIS and CPIF arrangements display intermediate forms of hierarchical
content and are termed “Moderate Hierarchy Types of Contracts.” CPFF CPAF contracts
are “High Hierarchy Types of Contracts” based on their higher administrative controls and
weak incentive structures. The three hierarchical types are proposed as different forms of

governance in complex economic exchanges.
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Figure 3-1: Continuum of Contract Types as Hybrid
Forms of Governance

Contract Types
FFP FPIF CPFF |
FP/EPA  FPIS CPAF |
CPIF f-?

Market
Relationships

Hierarchical
Relationships

The Continuum of Exchange Structures

Performance

The second model proposed in this study is the evaluation of performance
differences due to contract type. One of the limitations of previous studies has been that
actual performance data was either not used or not available. Consequently, many partial
proxies have been used to measure the performance of different governance structures.
For instance, executives were asked how they perceived the value of a relationship in a
recent transaction (Johnston, 1993) and other studies have addressed inventory costs
(Dyer, 1993) or selling costs (Heide and John, 1988). While important, these proxies are
themselves incomplete as they do not capture total costs nor the scope of efficiency in a

complex economic exchange.
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Consequently, measures which capture “total cost” concerns, quality concerns and
schedule should be used to evaluate the performance of different governance structures.
In fact, Williamson’s (1975) main hypothesis is that hierarchies and markets differ in how
they incentivize coordination of work schedules, achievement of product quality and
maintenance of program costs.

One can expect contract types to vary on each of these variables. For instance,
firm-fixed price contracts have stronger incentives than other contract types in that they
tightly link consequences to outcomes. In other words, the seller is incentivized to
perform since the price paid is known up-front at contract formulation. The seller’s
incentive to complete the contract as quickly as possible is maximized since the seller’s
return is known and non-negotiable. Therefore, the seller’s performance should be better
than other contract types since the probability of successfully finishing the contract is high.

In contrast, CPFF type contracts have the weakest incentives. The seller does not
assume cost responsibility as the buyer assumes total cost risk. Consequences of seller
actions are not tied to contractual outcomes since the seller is reimbursed for the costs of
the contract regardless of the outcome in most situations. Program schedule growth is
common since the seller receives payment regardless of delivery. Thus, performance
suffers since the seller is not motivated to complete the work. As contingencies develop,
contract costs increase up to the limits of buyer resources, which is unknown and varies
year to year, ultimately limiting seller performance.

FPIF, FPIS and CPIF arrangements, however, have intermediate levels of incentive

intensity. While such contracts permit parties to operate under moderate levels of risk, it
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comes with an added bureaucratic burden of adjusting prices based on seller’s share of the
costs. According to Crocker and Reynolds (1993), the “cost-sharing formula under which
overruns are partially borne by the seller serves as a partial brake on efforts to inflate
price.” Thus, these types of contracts offer some protection against seller cost increases
and the moderate levels of risk associated with the transaction. However, these types of
contracts still experience cost growth since uncertainty is moderate due to the added
number of contingencies that must be addressed. This normally results in schedule slips to

account for unknown contingencies. Therefore,

Hs: Cost-plus contracts will differ from fixed-price incentive contracts and
firm-fixed price contracts on the set of performance dimensions.

Hs.: Cost-plus contracts will be greater than fixed-price incentive contracts
and firm-fixed price contracts on change in total cost.

Hsp: Cost-plus contracts will be greater than fixed-price incentive contracts
and firm-fixed price contracts on change in program schedule.

Hs,: Cost-plus contracts will be lower than fixed-price incentive contracts
and firm-fixed price contracts on program quality.

Summary

The underlying hypothesis of this research, based on transaction-cost economics

theory, is that transaction dimensions determine the choice of governance arrangement.

An important implication of this hypothesis is that cases where a mismatch occurs between
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the transaction dimension and governance arrangement--the type of contract utilized--are
anomalies and lead to substandard performance (i.e. less efficiency).

To test this hypothesis and its implications, governance constructs were developed
and traditional ones modified to form a new research model (see Figure 3-2). The
governance construct evaluated in this study is the type of contract used in complex
economic exchanges. The transaction dimension set includes asset specificity, uncertainty
and contract incompleteness. Three performance constructs were developed, one based
on change in costs, another based on the affect on quality and the last on the change in
program schedule. A related research model that represents performance affects due to
contract type is also included in Figure 3-2.

Hypotheses are listed in Table 3-1. While previous research has assumed that the
choice of contract type is dependent on uncertainty, asset specificity and contract
incompleteness, these dimensions have been inadequately tested in previous research.
Consequently, the goal of this research is bridge this gap. The contract incompleteness
construct itself is a contribution--it incorporates both economic and contracting streams of
literature. The research model is also a contribution and will be tested using archival data
from a DoD procurement service. The use of actual performance data should add greatly
to previous research that has relied on self-reported data. The next chapter discusses the

research design and measures for testing these hypotheses.
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Figure 3-2: Conceptual Model of Governance Dimensions
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Table 3-1: Listing of Hypotheses

H1: Uncertainty will be higher for cost-plus contracts than fixed-price incentive contracts and firm-fixed price
contracts.

H2: Contract incompleteness will be higher for cost-plus contracts than fixed-price incentive contracts and firm-fixed
price contracts.

H3: Asset specificity will be higher for cost-plus contracts than fixed-price incentive contracts and firm-fixed price
contracts.

H4: Transaction dimensions will differentiate cost-plus contracts, fixed-price incentive contracts and firm-fixed
price contracts.

Hd4a: Asset specificity will be an important discriminator in differentiating contract type.
H4b: Uncertainty will be an important discriminator in differentiating contract type..
H4c: Contract incompleteness will be an important discriminator in differentiating contract type.

HS5: Cost-plus contracts will differ from fixed-price incentive contracts and firm-fixed price contracts on the set of
performance dimensions.

HSa: Cost-plus contracts will be greater than fixed-price incentive contracts and firm-fixed price contracts on change
in total cost.

HS5b: Cost-plus contracts will be greater than fixed-price incentive contracts and firm-fixed price contracts on change
in program schedule.

HSc: Cost-plus contracts will be lower than fixed-price incentive contracts and firm-fixed price contracts on program
quality.
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Chapter 4
Empirical Research

In the previous chapter, hypotheses were developed from transaction-cost and
contracting theory. This chapter presents an empirical research design to test these
hypotheses. Included is a discussion of operational measures, research design, research

setting, reliability and validity issues pertinent to this study.
Operational Measures

When applicable, previously developed concepts have been used as the basis for
this analysis. This study is one of the first to address how asset specificity, uncertainty and
contract incompleteness differ by contract type. A second set of measures concerns how

performance differs by contract type.

Asset Specificity

Asset specificity was measured by three variables: physical, dedicated and human
(see Table 4-1). Physical asset specificity has been measured in previous research as the
percentage of R&D firms expended divided by ﬁIm sales (Levy, 1985; Armour and Teece,
1980), percentage of boat fuel and bait shared by fisherman and lobster operators

(Acheson, 1985), the degree of specially designed rail cars for automotive and chemical
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customers (Palay, 1984) and the use of use of unique tool dies in manufacturing
(Evanchik, 1989; Argyres, 1993). Consequently, since this study is evaluating transaction-
cost theory based on the uniqueness of the economic exchange, physical asset specificity is
defined as the percentage of final contract value expended divided by seller firm sales in
the year the contract was completed.

Dedicated asset specificity refers to those relationship-specific assets that are
contingent on the timing of their use. Heide and John (1988) found that firms offset the
time to learn the principal’s business, their measurement of asset specificity, by leveraging
this dependency with other customers. In addition, Joskow’s (1987) study shows that
relationship-specific investments increase the time contracts are in force. Thus, one form
of dedicated asset specificity is the time to dispose of excess coal at a fair price once coal
is purchased. Masten and Crocker’s (1985) study of “take” or “pay” contract clauses
demonstrates the importance of the delivery of the assets and payment for those assets.
The authors use excess demand for natural gas as a proxy for dedicated asset specificity.

Crocker and Reynolds (1993) found that as seller’s recovered their capital
investments over the life of the contract, the size of relationship-specific assets remaining
declines, which leads to a reduction in the duration of the contract. Thus, dedicated asset
specificity is greater at contract start date than at contract close-out. For this study,
dedicated asset specificity is defined as the time to learn the buyer’s requirements from
contract start date to acceptance of product (signing of DD Form 250). In essence,
product learning ceases at this point in the innovation cycle.

Human asset specificity has been measured in many ways. Dyer (1993) used the
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number of ‘man-days’ that the supplier and automaker spent in face-to-face contact, the
number of shared engineers and the extent they shared information as measures of human
asset specificity. Other studies have also found human asset specificity to be a determinant
of governance structure. Masten, Meehan and Snyder (1989) used measures of
transaction-specific know-how in the decision to integrate production within a automaker
firm. Pisano (1989) coded firms as either R&D or manufacturing to represent transaction-
specific know-how. R&D represents collaborative efforts that indicate high asset
specificity. John and Weitz (1988) measured asset specificity by the time it takes for an
experienced person to become familiar with new products and customers. Thus, human
asset specificity is measured by the total contractual labor hours required by the seller to
complete the contract. This measure indicates the nonredeployable skills required for a

relationship.

Table 4-1: Operationalization of Asset Specificity Measures

Asset Spec.
Variables Description of Variables

PHYSICAL Final contract Value divided by seller-firm sales in the year the
contract was completed.

DEDICATED  Time to learn buyer’s requirements (i.e. the time in months
between contract start date and acceptance of product).

HUMAN Total contractual labor hours required by seller to complete the
contract.

60




Uncertainty

The inability to predict unforeseen contingencies is represented by three
uncertainty variables: environmental, technical and cost (see Table 4-2). Walker  and
Weber (1984, 1987) found that production volume uncertainty, or changes in the number
of units produced, is significant in determining the make decision when supplier
competition is low. Technological uncertainty, the frequency of specification changes, has
no influence on make or buy decisions when supplier competition is low but leads to a buy
decision when competition is high. Technological uncertainty is measured in this study as
the total cost of engineering specification changes divided by the number of engineering
changes. This should indicate the relative uncertainty associated with different contract
relationships.

Harrigan (1986), in contrast, found that sales variability, a measure of
technological uncertainty, decreases the likelihood of vertical integration. John and Weitz
(1988), in contrast, found a positive relationship between uncertainty, the change in sales
forecasts and trends, and form of governance. Crocker and Reynolds (1993) also found
that environmental uncertainty, the number of calendar quarters between completion of
contractual negotiations and beginning product delivery, is a positive factor in the type of
contract chosen. Consequently, environmental uncertainty is measured by the average
change in firm sales per year between contract start and end date. This factor should

reflect exogenous factors which impact the contractual relationship.
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Cost uncertainty is also a factor in the choice of governance structure. Cost
uncertainty is the most important factor in influencing the choice of contract type
according to Peck and Scherer (1962) and Scherer (1964). Templin (1988) also
demonstrated that cost sharing terms in contracts are important indicators of cost
uncertainty. Therefore, cost uncertainty is measured by the buyer’s cost-share ratio as
stated in the contract. This reflects the buyer’s assessment of the cost risk associated with

the economic transaction.

Table 4-2: Operationalization of Uncertainty Measures

Uncertainty

Variables Description of Variables

TECH Total cost of engineering changes divided by number of
engineering proposals between contract start and end date.

ENVIRON The average change in firm sales per year between contract start
and end date.

BUYCOST The buyer’s cost-share ratio as stipulated in the contract.

Contract Incompleteness

The concept of contract incompleteness is central to transaction-cost theory as
discussed in the literature review. The measurement of contract incompleteness has been
assumed to match the type of contract that results when buyer and seller negotiate terms
and conditions of the relationship (Crocker and Reynolds, 1993). However, contract

incompleteness may or may not match the form of economic exchange due to three things:
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1) the best a contract can offer is to state average requirements, terms and conditions
(Al-Najjar, 1995; Stinchcombe, 1985) which means there is room for opportunism and,
hence, less efficiency, 2) the contract may not include up-to-date information which limits
the performance of parties to the contract (Anderlini and Felli, 1994) and 3) our
knowledge of the important conditions that affect the degree of contract incompleteness
and different types of contracts is limited (Hackett, 1995; Posner, 1992).  Consequently,
this study measures contract incompleteness on three variables (see Table 4-3): 1) the
number of tasks identified in the contract (reverse scored), 2) the depth tasks are
delineated in the contract (reversed scored) and 3) the number of changes required to
handle contingencies. The fewer the number of contingencies, the more complete the
contract. These measures are consistent with past research on government contracts

(Adler, 1994).

Table 4-3: Operationalization of Contract Incompleteness Measure

Contract
Incompleteness
Variables Description of Variables

COMPLEX The number of statement of work paragraphs in section 3.0
(tasking section) of the contract.

EXPLICT The average number of lines per statement of work paragraph in
section 3.0 or 4.0 (tasking section) of the contract.

DESADD The total number of engineering changes between contract start
and end date.
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Performance

Performance has been measured by many different variables in previous studies.
Profitability, cost and duration have all been identified as variables of performance. For
instance, Dyer (1993) found that Japanese and American governance structures differed
and were determined by the level of inventory holding costs and profitability over a ten-
year period. In contrast, Heide and John (1988) used a negatively scaled measure for
performance. This measure was made up of selling costs of a product line divided by the
commission income generated by the agency to sell the product. Walker and Poppo’s
(1991) study showed that internalization led to lower transaction costs than buy
relationships.

Masten and Crocker (1985) and DeCanio and Frech (1993) used actual contract
price for natural gas to determine the relative performance of contract provisions. Longer-
term relationships provided lower prices than spot-market transactions (Joskow, 1983).
Thus, this study addresses how cost, quality and duration (schedule) all differ by contract
type (see Table 4-4). Cost is measured by the change in contract costs. Quality is
measured by the change in test and evaluation costs. The reasoning here is that test and
evaluation is the feedback mechanism on the product design process. Consequently, if test
and evaluation increases, this indicates an inefficient structure since products have to be
repeatedly retested with new or modified designs. Schedule is measured in the difference
between the original contract schedule and the actual schedule. Consequently, cost,

quality and schedule should indicate the relative performance of different contract types.




Research Design

Research Method

A majority of the transaction-cost literature relies on survey data. While survey
data offer several advantages to data collection and analysis, they are subject to the
respondent’s reconstruction of events. Since an individual’s memory is sometimes
distorted and even fails (Calsyn, 1993), survey methods may not capture actual events and

characteristics of events, especially in complex economic transactions.

Table 4-4: Operationalization of Performance Measures

Performance
Variables Description of Variables

COSTPERF The difference in costs between original and final total contract
cost divided by the negotiated cost.

QUALPERF The difference between original test and evaluation costs and
actual test and evaluation costs divided by total contract cost.

SCHDPERF The difference between the original contract completion date
and the actual contract completion date divided by negotiated
contract completion date (in months).

Consequently, this research design uses an archival method to gather and analyze
data. This data comes from actual contract files that have been completed and stored in
USAF procurement agencies. Archival research methods are advantageous in that data is
documented and available. For instance, archival methods use primary-source data, not

secondary source as in self-reported data. Kerlinger (1986, p. 621) observes that “if the
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precept of the primary source were taken more seriously, fewer erroneous generalizations
would gain currency.” The data proposed in this study come from public records found in
federal R&D contracts between the U.S. government and prime contractors. This data

tends to be accurate and complete.

Research Models

This research design develops two research models. Both models are depicted in
Figure 3-2 and will be used to determine which variables produce differences in type of
contract.

Discriminant analysis will be used to test the first model since it answers questions
of how transaction dimensions (i.e. predictors) can be combined to predict contract type
(group membership). In this design, we are testing whether the transaction dimension set
of uncertainty, asset specificity and contract incompleteness produce reliable differences
on contract type (the grouping variable). Once the combination of variables are identified
that predict contract type, the second model will address differences in performance due to
contract type. Consequently, a MANOVA model will test for these differences. Each
model is discussed in more detail in the following section.

With regard to the first model, other models besides discriminant analysis may
seem more appropriate. For instance, logit analysis might seem to be appropriate to use

since it relies on categorical data. However, logit analyses typically depends on frequency

66




count data (Stevens, 1992), not continuous data. Since the predictor variables in this
design are continuous, logit and other log linear models are not appropriate.

On the other hand, discriminant function analysis is an appropriate method to test
this model. Tabachnick and Fidell (1989) observe that if the answer to whether predictors
can be combined to predict group membership is yes, then the model of choice is
discriminant function analysis. This type of analysis is appropriate because the
classification variable, contract type, is dependent on the predictor, or discriminating,
variables of asset specificity, uncertainty and contract incompleteness. The classification
variable is type of contract which is consistent with transaction-cost theory because
efficiency of governance structure is the central question. Contract type can take on one
of three outcomes--1=Low Hierarchical Type Contract, 2=Moderate Hierarchical Type
Contract and 3=High Hierarchical Type Contract.

Thus, for each significant discriminant function, within-group correlations will be
evaluated to see which transaction dimensions are significant and contribute the most.
Stevens (1992) recommends a .25 cutoff for accepting significant correlations.
Correlations above .7 are large while those in the .25 to .35 range are weak. Of those that
are significantly correlated, their respective canonical coefficients will then be compared to
see which are redundant. Dimensions with medium to large coefficients will be retained.
Finally, the group centroids will be analyzed to see how groups differ on significant
transaction dimensions in magnitude and directionality. Thus, this analysis should provide

answers to hypotheses 4 and sub-hypotheses 4a through 4c. To address hypotheses 1
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through 3, univariate F-tests will be performed to assess differences in magnitude and
direction.

The second model addresses hypothesis 5 and sub-hypotheses 5a through 5¢ by
measuring the relationship between performance and contract type. It is hypothesized that
performance varies by contract type. This model will address cost, quality and schedule
concerns using a three-group, MANOVA design. There will be three groups since there
are three contract types. According to Tabachnick and Fidell (1989, p. 371), “MANOVA
tests whether mean differences among groups on a combination of dependent variables are
likely to have occurred by chance.” MANOVA is used in this study to ask whether a
combination of the three performance measures--cost, schedule and quality--varies as a
function of contract type. Thus, this model differs from discriminant function analysis
because in this study the dependent (predictor) variables are the performance measures
and the independent (grouping) variables are types of contracts. This relationship is the
later part of the model presented in Figure 3-2.

In this MANOVA analyses, the main questions are 1) does performance vary by
contract type and 2) if differences are found, then to conduct post hoc procedures for
“locating significant pairwise differences, both multivariate and univariate” (Stevens 1992,
p. 196). Planned comparisons for proposed major hypotheses and follow-up post hoc
tests of the differences between contract type means using Mahalanobis’ D* are proposed
in the multivariate context to determine which of the contract types are significantly
different from each other on the performance variables. Pairwise comparisons will be used

to determine which pairs of contract types differ significantly on the performance
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variables. To keep power in control, this study will keep each pairwise test at an alpha of
.025 (overall alpha of .1 divided by 4 pairwise tests). The pairwise procedure has the best
power considerations of other methods available. Tukey’s procedure will be used because
it compares all pairwise contract type differences.

This analysis attempts to determine differences on the linear combination of the
performance variables for each contract type by comparing the squared distances between
means on the combined variable, or centroid, for each contract type (group) (Tabachnick
and Fidell, 1983).

A second analysis will be performed to determine the individual contribution of
each dependent variable to the overall model. Univariate F tests will be performed on
each dependent variable to assess the unique contributions of individual dependent
variables. If a univariate F is significant, then a planned comparison will be used for
contract types hypothesized to be different or follow-up post hoc comparisons.

In accordance with other appropriate checks of linear regression procedures,
evaluations of design assumptions (e.g., testing for multicollinearity, linearity, normality,
homogeneity of variance-covariance) will be conducted and investigated (Lewis-Beck,

1980; Neter, Wasserman and Kuntner, 1983; Stevens, 1992).

Research Setting

The research setting chosen for this study is the Air Force Material Command

(AFMC). AFMC is located in Dayton, Ohio, at Wright-Patterson Air Force Base and has
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been a research center for aircraft systems since flight was initially conceived and
demonstrated. AFMC serves as the R&D and production center for Air Force weapon
system acquisitions. Most aircraft and missile development programs have been conceived
and managed there. AFMC normally works in conjunction with operational commands to
determine what needs exist and how to best proceed in designing, developing and
producing new weapon systems. When the Air Force’s general needs are understood
adequately by AFMC, AFMC formulates and negotiates a contract with a prime
contractor to develop and produce the weapon system.

Contracts representing these efforts are closed out once systems are delivered.
This study includes contracts that are closed out or close to being closed out. Contract
files should contain all legal and performance data that occurred during the life of the
contract. Thus, these files are rich sources of information regarding how complex
economic exchanges are structured and how they affect performance.

Closed-out and physically complete AFMC contract files are located in one of five
places: two locations on Wright-Patterson Air Force Base and three locations where
federal records are stored. These three locations are in 1) Moraine, Ohio, 2) St. Louis,
Missouri and 3) Washington D.C. Contracts located in St. Louis and Washington D.C.
can be ordered for review given a month’s lead-time.

Appendix A is my letter to the head of AFMC contracting requesting permission to
conduct this research. Appendix B contains AFMC/PK’s letter granting this permission
and allowing access to these contract files. Appendix C contains an initial listing of the

contract files by contract type (i.e. CPFF, Incentive-Type and FFP contracts). Contracts

70




that are active or delinquent were not included in this sample because final performance
would not be known. Contracts chosen for study are from the DoD AMIS database as
manipulated from Wright-Patterson AFB’s contracting division The total number of
fixed-price, incentive and cost-plus contracts in the AMIS database is 11,058 contracts.
However, this study is only including contracts that are closed out or close to being closed
out in order to evaluate performance data (i.e. closed-out, physically complete, inactive,
ready for retirement or retired). Differences between these descriptions are mainly
administrative in function relating to administrative requirements of the contracting
process. For our purposes, these differences are minor and all contracts selected for study
can be considered complete.

The total number of complete contracts is 8,672 between the period of 1970 to
1993. This timeframe is large enough to get enough incentive-type contracts for study.
The total population of complete contracts includes 4,091 firm-fixed price, 142 incentive
and 4,439 cost-plus contracts. This study will include a sample of 100 fixed-price
representing 2.4% of thevpopulation, 100 incentive representing 70.4% of the population
and 100 cost-plus contracts representing 2.3% of the population. Overall, this study
represents 3.5% of the population of complete contracts. The dollar magnitude of these
contracts fall in the $50,000 to $5 billion range. Contracts were selected at random using

a random number lookup table to reach up to 100 contracts in each contract type.
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Reliability

Reliability “describes the extent to which two sets of measurements of the same
characteristic” on the same subject duplicate each other. It assists us in measuring the
“goodness” of a measure by assessing the consistency or stability of the instrument (Light,
Singer and Willet, 1990). Stability refers to the ability of a measure to maintain
consistency over time and despite uncontrollable testing conditions.

Reliability issues are not problematic in this research design because the data
gathered will not be subject to the interpretation of events by individuals. Instead, data
will be gathered based on characteristics of the contract (i.e. number of paragraphs in the
work statement, the number of change proposals to the contract, etc.). These measures
are objective and should be stable and consistent across contracts. I will be the primary
data gatherer and evaluator in this study. However, since gathering this data does not

involve interpretation on my part, reliability concerns should not be an issue in this design.

Validity

Nomological, Construct and Predictive Validity
Validity describes how well a measure actually assesses what you want it to
measure (Light, Singer and Willet, 1990). There are several kinds of validity pertinent to

this research design (Schwab, 1980): nomological, construct and predictive.
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Nomological validity refers to how well the research constructs are grounded in
theory. In this design, the concept of governance structure is grounded well in theory and
other empirical research. Long-term contracts as “hybrid” structures is based on theory
and has been empirically researched (Peck and Scherer, 1962; Williamson, 1991;
Stinchcombe, 1985; Crocker and Reynolds, 1993).

Construct validity refers to the degree to which a measure actually aésesses the
underlying theoretical construct it is supposed to assess. Measures used in this study are
based on theory and empirical research. The operationalization of ‘“Contract
Incompleteness” is based on its central meaning in transaction-cost theory and its
importance in choice of economic exchange.

To establish predictive validity, a construct must be able to predict a dependent
variable. Predictive validity should be possible given that contract type will be predicted
by degree of asset specificity, uncertainty and contract incompleteness. In addition, the
level of performance will be then be predicted by type of contract. Comparisons will be
made between contract type in predicting performance and in understanding the degree of

hierarchical content in determining contract type.

Internal and External Validity

Other work by Campbell and Stanley (1963) suggest that validity can be broadly
divided into internal and external. Stevens (1992) defines internal validity as the degree of
confidence that the treatments used in the research design can be determined to cause the

respondents to differ. Consequently, threats to internal validity include history,
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maturation, testing effects, instrumentation, statistical regression effects, selection effects,
mortality and selection-maturation effects. Estimating internal validity is a deductive
process in which the researcher has to be critical of the research design. Only when all the
relevant threats have been ruled out can we have confidence in our logistic regression
results.

The primary threat to internal validity in this study includes selection effects in how
to acquire an unbiased number of contracts in each type. Understandably, getting a large
enough sample size in the three contract types for equal cell size is a goal of this design
but probably not realistic. Consequently, all contracts that can be evaluated will be
evaluated up to a n=250. In addition, contract file location has no affect on what is being
measured and, thus, the threat to internal validity should be low.

Cook and Campbell (1979) state that external validity refers to the approximate
validity with which we can infer that the presumed causal relationships can be generalized
to and across alternate measures of cause and effect. In this regard, external validity refers
to the correspondence between available samples, the populations they represent and the
populations to which we hope to generalize. Thus, a primary concern of the research
design is to get adequate cross-validation of the research results to other populations.
Basically, since statistical relationships are maximum for the sample from which it is
derived, when the regression equation is applied to an independent sample from the same
population (i.e. cross-validated), the predictive power drops off. If the predictive power

drops off sharply, then the equation is of limited utility (Stevens, 1992).
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The two key factors for measuring cross-validity are sample size (n) and the
number of predictors (k). The n/k ratio indicates how generalizable is the resulting
regression equation according to Park and Dudycha (1974). In their study, k and n
determine how reliable the prediction equation is from one population to another. Their
results indicate that a ratio of 10 to 15 subjects per predictor is needed for a reliable
prediction equation. In this study, projected n=250, which includes the three types of
contracts, and k=9 which includes measures three measures of asset specificity,
uncertainty and contract incompleteness. The n/k ratio is 250/9 which equals 27.78.

Thus, by most accepted methods of evaluation, although details of the contract will
change, research results from this study should be generalizable to other public sector

settings with similar characteristics.
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Summary

This research should increase our understanding of how incompleteness of
contracts, uncertainty and relationship-specific assets in complex transactions affects the
choice of governance structure. The major advantages of this research are its contribution
to knowledge about governance theory, the development of two research models and the
measure of contract type efficiency in predicting performance.

In addition, the use of actual performance data should add greatly to previous
research that has relied on self-reported data.. Thus, pitfalls of self-reported data are
avoided in this research which should also contribute to the study of transaction cost
theory.

The data also has two messages for practitioners for remaining competitive:

1) recognize the key dimensions that lead to different contract types and 2) performance
varies depending on the type of contract used. The extent of asset specificity, uncertainty
and contract incompleteness determine the appropriate type of contract. Those contracts
that match the degree these dimensions are present will most likely predict the degree of
hierarchical content in the relationship.

Thus, performance varies by type of contract. Although a simple concept, these
results should indicate that all transactions are not managed equally and that each leads to
different results in an exchange relationship, thus supporting TCE theory. This research
should also indicate that the type of contract employed is important for acquiring and

maintaining desired competitive positions in exchange relationships.
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Appendix D

University of Cincinnati College of Business Administration
1 1 Department of Management
f \ University of Cincinnati
\_:;/’,a— PO Box 210165
_("_ Cincinnati OH 45221-0165
Carl H. Lindner Hall
Phone (513) 556-7120
FROM: Terry R. Adler 14 Sep 95

SUBJECT: Access to ASC Contracting Database for Research Purposes

TO: Brigadier General Richard H. Roellig
Headquarters Air Force Material Command/PK
Wright-Patterson A¥B OH 45433

1. I am requesting access to Aeronautical Systems Center’s (ASC's) contracting database
for the purposes of conducting research on the efficiency of organizations. To do this,
need access to ASC’s archival files regarding completed development and production
contracts for Air Force weapon systems during the period of FY81 to FY95. Contracts
completed during this period should provide adequate data from which to research
necessary efficiency measures.

2. Per our previous discussion, I would like to examine contract information in ASC files
to include pre- and post contract award information, contract performance and contract
close-out information. This type of information is important for completing my
dissertation titled “A Transaction Cost Analysis of Hvbrid Forms of Contracting:
Implications for Prediction and Performance.” The information provided and my
subsequent analysis and research should benefit the government, academia and
commercial interests in contract formulation and execution.

3. I would also like to get a copy of any correspondence between Gen Roellig and ASC
Contracting (ASC/PK) to include as attachments in my dissertation. If you need further
information, please feel free to contact me at (513) 429-4564. Thank you for your timely
cooperation.

fooy (| ot

Terry R. Adler

Ph.D. Candidate
Department of Management
University of Cincinnati
Cincinnati Ohio 45221
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Appendix E'

DEPARTMENT OF THE AIR FORCE

Headquarters Air Force Materiel Command
Wright-Patterson Air Force Base Ohio

15 September 1995

MEMORANDUM FOR ASC/PK (MR. GENE SMALLING)
FROM: HQ AFMC/PK

SUBJECT: Access to ASC Contracting Database

1. Please provide access to ASC’s contracting database for Major Terry R. Adler. He will be
conducting research in fulfillment of his Air Force sponsored Ph.D. requirement from the Air
Force Institute of Technology, School of Systems and Logistics, Wright-Patterson AFB, Ohio.

2. Terry needs to be able to review all ASC development and production contracts that have been
completed or terminated between fiscal years 1981 to 1995. The information he acquires will
support his dissertation titled “A Transaction Cost Analysis of Defense Contracting: Implications
for Prediction and Performance” and should be of great interest to the DOD contracting
community. Consequently, he should be able to examine pre- and post-contract award, contract
performance and contract close-out information for all types of contracts. He will need to access
this information from mid-November 1995 to end-of-February 1996 to gather the appropriate
data he needs to finish his dissertation. He also needs a place to review these documents as he
goes through these contracts.

3. If further information is needed, please feel free to contact Maj Adler at his home number at
429-4564. Thank you for your timely cooperation.

%&%ML . #‘%_

RICHARD H. ROELLI
Brigadier General, USAF
Director of Contracting
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