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ABSTRACT
THE EFFECT OF VERTICAL NETWORKS ON CHANNEL
GOVERNANCE ADAPTATION:
A TRANSACTION COST ECONOMICS APPROACH
By
Wesley Alan Pollitte
This dissertation extends transaction cost economics by incorporating a network
perspective to investigate the adaptation and safeguarding problems within a vertical
network marketing channel. This dissertation extends the transaction cost economics
perspective that dyadic relationships are not isolated transactions but are influenced by
the network in which they reside and must adapt to structural changes in the network,
thereby examining the boundary parameters of transaction cost economics. The
adaptation of the governance structure to safeguard the specific assets of the buyer is
necessitated by the addition of a new customer by a supplier in the buyer’s supplier
network. It is proposed that increased centrality of the supplier’s new customer in the
industry network will increase the buyer’s uncertainty and influence the governance
decision with the supplier. In addition, the density of the buyer’s supplier network
influences the governance decision by allowing the buyer to gather information and
reduce the uncertainty caused by the addition of the supplier’s new customer and reduce
the governance cost with the individual supplier. The results of this dissertation provide
evidence that dyadic relationships are influenced by the network in which they exist, and
a deeper understanding of adaptive governance is gained when a network perspective is
integrated with transaction cost economics logic. Four conclusions are drawn from the

results of this dissertation. First, the transaction cost economics prescriptions of




increased transaction asset specificity, behavioral uncertainty, and demand uncertainty in
a buyer-supplier dyadic relationship lead to increased vertical coordination with a
supplier are supported, providing nomological support and internal consistency of the
model. Second, supplier new customers occupying a central position in the industry
network increase the future buyer demand uncertainty in low demand uncertainty
environments and moderate the dyadic governance concerning buyer asset specificity.
Third, in low density buyer supplier networks, buyers increase the degree vertical
coordination with the supplier in low buyer demand uncertainty and high buyer
technological uncertainty environments. However, buyer supplier network density does
not influence the buyer’s degree of vertical coordination with the supplier concerning
buyer asset specificity and behavioral uncertainty, indicating that buyers use their
networks to reduce uncertainty external to the dyad but address concerns internal to the
dyad directly with the supplier. Finally, buyer supplier network density has a significant
influence on governance choice. In low density buyer supplier networks, buyers opted
for market governance, and in high density buyer supplier networks, buyers choose to
continue purchasing form the current supplier when a new customer is added by the
supplier. The dissertation concludes with managerial implications and directions for

future research.
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CHAPTER ONE

MOTIVATION FOR THE DISSERTATION

Introduction

Marketing channel governance has received considerable attention in the
marketing literature. Traditionally, marketing channel governance research has relied on
transaction cost economics to prescribe the efficient form of governance of an exchange
relationship (Geyskens et al. 2006; Heide 1994; Rindfleisch and Heide 1997). The
majority of the research has concentrated on the dyadic exchange relationship between
the buyer and the supplier. In the last two decades, manufacturers have been moving
away from the traditional vertical integration form of governance to a network of
autonomous suppliers (Achrol and Kotler 1999; Anderson et al. 1994). Companies such
as General Motors, Boeing, Ford, Microsoft, and IBM have subcontracted activities vital
to their production that were once vertically integrated (Lunsford 2007; Stremersch et al.
2003). Managing a network of suppliers presents buyers with challenges in controlling
resources and adapting to changes in the buyer’s supplier network as network
membership changes. The prominent focus of research on dyadic exchanges in
marketing channel literature to date has led to relatively few studies addressing the
influence of network organization in the study of channel governance, and authors have
called for research integrating a network perspective with transaction cost economics
(Geyskens et al. 2006; Wathne and Heide 2004; Williamson 1991).

Transaction cost economics has been useful in prescribing the structure of

interorganizational governance based on the transaction cost of safeguarding transaction




specific assets and adapting to environmental uncertainty (Williamson 1985; 1975). The
primary proposition that increasing transaction cost leads to vertical integration has
received support in the literature (Geyskens et al. 2006; Rindfleisch and Heide 1997).
However, transaction cost economics focuses on the dyadic and neglects the influence of
other entities in the network. Williamson (1985, p. 393) recognized this limitation,
“Although transaction cost economics insistently addresses both ex ante and ex post F
conditions of the contract,...it normally examines each trading nexus
separately...interdependencies among a series of related contracts may be missed or

undervalued as a consequence. Greater attention to the multilateral ramifications of R

contract is sometimes needed.” By considering the influence of the network on dyadic
relationships, another dimension is added to our understanding of interorganizational
governance. Incorporating a network approach with transaction cost economics allows
the consideration of optimizing not just a single relationship but a firm’s entire network
of relationships (Anderson et al. 1994; Geyskens et al. 2006).

Researchers have suggested that to fully understand the dyadic relationship in
interorganizational governance, research should incorporate the effect of the network in
which the dyadic relationship resides (Achrol 1997; Achrol and Kotler 1999; Anderson et
al. 1994; Iacobucci 1996). Research in network governance of marketing channels has
begun to address the relationship between dyadic exchange and the influence of network
dimensions in buyer-seller relationships. Research applying network analysis to dyadic
exchange relationships has investigated channel adaptation (Wathne and Heide 2004),
cooperation (Iacobucci and Hopkins 1992), contract enforcement (Antia and Frazier

2001), and stability (Gadde and Mattsson 1987). The results of these empirical studies




suggest that the network where the dyadic relationship resides influences the governance
of the focal relationship (Powell and Smith-Doerr 1994), but little research has addressed
how exchange relationships adapt to changes in network structure to account for
uncertainty and safeguarding of assets invested with members of a buyer’s supplier
network.

This dissertation investigates the adaptation of dyadic interorganizational
governance in a network context due to the addition of a new customer by a supplier in a
buyer’s supplier network (See Figure 1), thereby extending the analysis of the adaptation
and safeguarding problems of transaction cost economics to include a network
perspective. The adaptation by organizations to uncertainty in the presence of nontrivial
transaction specific assets is a fundamental prescription of transaction cost economics
(Williamson 1985; 1975). Failing to adapt the dyadic governance to account for changes
in the network structure surrounding the dyad introduces maladaptation costs
(Williamson 1991). Considering network effects on dyadic governance provides an
efficient means of acquiring information to reduce governance cost. Supplier networks
allow purchasing organizations to access information within the network to enhance
innovation (Bell 2005; Zaheer and Bell 2005) and provide flexibility to adapt to
technological changes within the market (Balakrishnan and Wernerfelt 1986). The ability
to adapt to change in a marketing channel organized as a network of autonomous
suppliers represents a departure in managing a marketing channel as a vertical integrated
organization. The benefits of a network of suppliers are realized from the ability to
access information from members of the network and the flexibility of the buyer to add

and subtract members to access the advances in technology (Powell and Smith-Doerr




1994). However, the benefits of the network are countered by the loss of control of
information (Oxley 1999; Williamson 1991) and dependence on suppliers (Cook and
Emerson 1978). To reap the benefits of a network of suppliers and guard against
opportunistic behavior, the buyer must strike a balance between sharing and restricting
information with suppliers by adapting governance mechanisms as changes in the
network arise.

This research postulates that the effect of a supplier in a buyer’s supplier network
adding a new customer to the network will be contingent on the centrality of the new
customer in the industry network and the density of the buyer’s supplier network.
Supplier new customer centrality is the number of organizations an organization can
access independently (Freeman 1979) and translates into the influence an organization
has within the industry network (Boje and Whetten 1981). The density of the buyer’s
supplier network influences the ability of the buyer to access information and is
dependent on the extent of interconnection among the organizations of the buyer’s
supplier network (Coleman 1988). The network dimensions of centrality and density can
have considerable influence on the level of uncertainty concerning the governance
between the buyer and supplier (Burt 1992b; Coleman 1988). The addition of the new
customer by the supplier may require the buyer to adapt the governance with the supplier
due to changes in uncertainty and potential of opportunistic behavior. If the supplier’s
new customer’s centrality in the industry network is high, then the level of buyer
uncertainty and the threat of information leaking to the new customer will increase,
increasing the likelihood the buyer will adapt the governance to reduce uncertainty and

safeguard assets. The density of the buyer’s supplier network serves to moderate the



uncertainty and potential for opportunism. If the density of the buyer’s supplier network
is high, then the buyer can gather information through its supplier network to decrease
the uncertainty and detect and sanction opportunistic behavior (Granovetter 1985),
decreasing the likelihood of the buyer adapting the governance directly with the supplier.
To date, the research of network organization of marketing channels is only
beginning to address how dyadic exchange relationships are influenced by other members
of a network (Antia and Frazier 2001; Iacobucci 1996; Iacobucci and Hopkins 1992;
Wathne and Heide 2004). In a study examining the effect of governance in a supply
chain, Wathne and Heide (2004) showed that flexibility of downstream customers was
dependent on the governance mechanisms of upstream suppliers. The flexible nature of
supplier networks introduces a new form of uncertainty into existing dyadic buyer-
supplier relationships. Adaptation of the governance structure to this form of uncertainty
is a fundamental issue of network marketing channels. Managers of suppliers and buyers
alike confront the possibility of having to renegotiate the governance structure of
exchange relationships when a supplier in a buyer’s network adds a new customer or

incur maladaption costs (Grossman and Hart 1986; Williamson 1991).

Purpose of the Study

The purpose of this study is to extend transaction cost economics by incorporating
a network perspective to investigate the adaptation and safeguarding problems within a
vertical network marketing channel. As highlighted in the introduction, research
investigating interorganizational relationships has focused on dyadic exchange. As
organizations have increasingly adopted vertical network marketing channels, the

importance of understanding the influences of the network on a dyad within the network



has grown (Geyskens et al. 2006, Wathne and Heide 2004). Analysis of dyads
independent of network influences does not provide a complete understanding of the
exchange relationship (Achrol and Kotler 1999; Antia and Frazier 2001).

This research extends the analysis of the adaptation and safeguarding problems of
transaction cost economics. In this research, the adaptation of the governance structure to
safeguard the specific assets of the buyer is necessitated by the addition of a new
customer by a supplier in the buyer’s supplier network. This research contributes to the
literature by extending transaction cost economics by incorporating a network perspective
in the analysis of adaptation to unanticipated events of dyadic exchange relationships,
thereby examining the boundary parameters of transaction cost economics. As a
fundamental paradigm in interorganizational governance, transaction cost economics
incorporating network influences provides a greater understanding of exchange
relationships in vertical supplier networks where vertical integration is no longer the
primary option for controlling transaction costs.

This dissertation is organized as follows. Chapter Two provides an overview of
the theoretical background of transaction cost economics and network theory. Chapter
Three presents the theoretical model and hypotheses. Chapter Four discusses the
research design. Chapter Five presents the results. Chapter Six discusses the theoretical

and managerial contributions of the research.




CHAPTER TWO

THEORETICAL BACKGROUND

The understanding of the mechanisms of interorganizational governance in
marketing has been greatly influenced by transaction cost economics (Geyskens et al.
2006; Heide 1994; Rindfleisch and Heide 1997, Wathne and Heide 2004). Recent
research in marketing has begun to extend transaction cost economics by investigating
the effect of being embedded in a network on the dyadic relationship (Anderson et al.
1994; Antia and Frazier 2001; Gadde and Mattsson 1987; Iacobucci and Hopkins 1992;
Wathne and Heide 2004). This dissertation builds on this stream of research by
incorporating network effects in transaction cost economic analysis of interorganizational
relationships and by investigating how a buyer adapts its governance structure due to the
addition of a new customer by one of its suppliers in its supplier network. This chapter
first presents an overview of the dimensions and behavioral assumptions of transaction
cost economics followed by an overview of network theory. The chapter concludes with
a discussion of the influence a network has on the classical safeguarding and adaptation

problems advanced by transaction cost economics.

Transaction Cost Economics

Transaction cost economics has become a dominant paradigm in the literature for
explaining interorganizational governance and belongs to the “New Institutional
Economics” paradigm (Rindfleisch and Heide 1997). Coase (1937) proposed that the
existence of the firm was due to market failure where the firm is able to organize labor

and production more efficiently. Building on Coase’s insights, Williamson (1975)




proposed the efficiencies of an exchange were determined by the attributes of the
transaction and firms economized on the cost of the transaction rather that the cost of
production prominent in neoclassical economics. Transactions cost economics takes the
view that exchanges are a form of contract between two exchange partners where the
transaction is the unit of analysis. Transaction cost economics incorporates the ex ante
costs, such as drafting, negotiating, and safeguarding the contract, and ex post costs, such
as monitoring and enforcing the contract. Information asymmetry between the exchange
parties complicates the organization and execution of the transaction, increasing the
transaction cost of the exchange (Dutta et al. 1999). The governance structure is
organized around the transaction to minimize cost and reduce information asymmetry to
the actors involved (Williamson 1985). The governance structure is either organized as a
market transaction, for simple exchanges, or is integrated into the firm, for complex
exchanges. A third form of governance, hybrid governance, where the parties remain
autonomous but are dependent, has emerged as a form of governance that is intermediate
to market and hierarchical forms of governance (Heide 1994; Williamson 1991).
Transaction cost economics proposes that the dimensions of the exchange
determine the most efficient governance structure (Williamson 1985; 1975). Depending
on the dimensions of the exchange, transaction cost economics provides a prescription for
the choice of governance to minimize transaction cost and exposure to risk.
Organizations entering into exchanges are exposed to hazards of opportunism and
maladaptation due to an inherent degree of incompleteness of the contract where all
possible contingencies cannot be explicitly known in advance (Grossman and Hart 1986;

Williamson 1975). Organizations that enter into these exchanges and invest in




transaction specific assets expose themselves to expropriation of these assets and the cost
of governance structure misalignment as changes in the external environment occur
(Heide and John 1988). As rationale actors, managers of organizations entering into an
exchange compare governance structures to minimize the transition costs and choose the
most efficient governance form for managing exposure to hazards of opportunism and
maladaptation. According to transaction cost economics, the dimensions of the exchange
that determine the governance structure are transaction specific assets, environmental
uncertainty, behavioral uncertainty, and transaction frequency (Williamson 1985; 1975).
In addition, the behavioral assumptions of the actors engaged in the transaction are
opportunism, bounded rationality, and risk neutrality (Williamson 1985; 1975). Table 1
presents empirical studies of transaction cost economics of interorganizational
relationships. The four dimensions and three behavioral assumptions will discussed
individually next.

Dimensions of Transaction Cost Economics. The first dimension is transaction
specific assets, or asset specificity. Asset specificity refers to.investments that are
undertaken in support of a particular transaction, the opportunity cost of which
investments is much lower in best alternative uses or by alternative users should the
original transaction be prematurely terminated (Williamson 1985). Asset specificity is
the principle dimension within transaction cost economics. Asset specificity can be in the
form of site specificity, physical asset specificity, human asset specificity, and dedicated
assets (Williamson 1985). As asset specificity increases, as part of an exchange, the
ability to redeploy the assets decreases and the bilateral dependency between parties

increases (Heide and John 1988). As transaction specific assets increase, the potential for



opportunistic behavior increases and leads to a safeguarding problem to prevent
expropriation of the assets or ensure collection of rents generated from the assets. A
fundamental proposition of transaction cost economics is when asset specificity increases
the cost of managing and safeguarding these assets increases (Williamson 1985; 1975).
When the transaction costs exceed the cost of market governance, organizations
internalize the exchange since the relative transaction cost of hierarchical governance to
manage and safeguard these assets is lower than market governance (Anderson 1985,
Heide et al. 1998; Williamson 1985; 1975).

The second dimension is environmental uncertainty. Williamson (1985) argues
that uncertainty has an influence on the governance structure. He proposes two types of
uncertainty, environmental uncertainty which is exogenous to the exchange and
behavioral uncertainty which is attributable to human action of the exchange partners. In
his classic works, Williamson did not explicitly define environmental uncertainty. Later
research, defined environmental uncertainty as unanticipated changes in circumstances
surrounding an exchange (Noordewier et al. 1990). Proposing that environmental
uncertainty is a multidimensional construct, Walker and Weber (1984) distinguish
between demand uncertainty, the inability to accurately forecast the volume
requirements, and technological uncertainty, the inability to accurately forecast the
technical requirements, as factors that comprise environmental uncertainty.
Environmental uncertainty combined with bounded rationality leads to a problem of
adaptation due to the incompleteness of contracts to specify all possible contingencies
(Grossman and Hart 1986). When asset specificity is present to a nontrivial degree,

environmental uncertainty increases the transaction cost due to the need for renegotiation
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of contracts (Williamson 1985; 1975). Transaction cost economics proposes that high
levels of environmental uncertainty combined with nontrivial asset specificity will lead to
a greater degree of hierarchical governance (Williamson 1985; 1975).

The third dimension is behavioral uncertainty. Behavioral uncertainty is defined
as the difficulty in ascertaining ex post whether contractual compliance has taken place
(Williamson 1985; 1975). Behavioral uncertainty combined with bounded rationality
leads to a performance evaluation problem. As behavioral uncertainty increases the cost
of monitoring supplier compliance increases, and buyer can exert greater control at a
lower cost within the organization to monitor compliance. Transaction cost economics
postulates that as behavioral uncertainty increases, in the presence of nontrivial asset
specificity, the likelihood of vertical integration increases (Buvik and John 2000,
Williamson 1985; 1975).

The fourth dimension is transaction frequency. Transaction frequency refers to
how often transactions occur between exchange partners. Williamson (1985, p. 60)
recognized the importance of transaction frequency and that ‘specialized governance
structures are more sensitively attuned to the governance needs of nonstandard
transactions than are unspecialized structures.” For recurring transactions, investments in
specialized assets will be easier to recover for larger transactions. Thus, transaction cost
economics postulates a conditional effect. If asset specificity is nontrivial, then the cost
of hierarchical governance for a high transaction frequency will be higher than the cost of
market governance, leading to hierarchical governance (Williamson 1985; 1975).

Behavioral Assumptions of Transaction Cost Economics. The first behavioral

assumption of transaction cost economics is bounded rationality. Bounded rationality is
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the semi-strong form of rationality where economic actors are ‘intentionally rational, but
only limitedly so’ (Simon 1961). The semi-strong form stipulates that human minds are
limited cognitively and do not have access to all available information. Thus, concerning
governance structure decisions, economic actors assign transactions in a discriminating
way (Williamson 1985). Bounded rationality when combined with uncertainty, both
environmental and behavioral, operates in the ex ante and ex post phases of the exchange.
In the ex ante phase, it limits economic actors from writing complete contracts that
account for every possible future contingency (Grossman and Hart 1986). In the ex post
phase, it creates a performance evaluation problem in regards to contract compliance and
adaptation to changes in the external environment. Transaction cost economics
postulates that uncertainty, both behavioral and environmental, increases the cost to
monitor and adapt contracts will increase, leading to a desire for greater control and a
greater likelihood of hierarchical governance (Williamson 1985; 1975)

The second assumption is opportunism. Opportunism is defined as ‘self-interest
seeking with guile’ (Williamson 1985; 1975). Opportunism is the strong form of self-
interest and includes, but is not limited to, blatant forms, such as lying, stealing, and
cheating and subtle forms of deceit. Opportunism can be present either ex ante or ex post
(John 1984; Wathne and Heide 2000). Ex ante opportunism may involve deliberate
misrepresentation, due to information asymmetry, by parties during the negotiation of an
exchange, leading to a problem of adverse selection. Ex post opportunism involves
violations of the contract over the duration of the agreement, leading to a problem of
moral hazard. Transaction cost economics postulates that in situations where asset

specificity is nontrivial the cost to protect against opportunism will increase, leading to a
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desire for greater control and greater likelihood of hierarchical governance (Provan and
Skinner 1989; Rokkan et al. 2003; Williamson 1985; 1975).

In the study of interorganizational relationships, opportunism emerges as a central
construct and is increasingly relevant in the presence of nontrivial asset specificity. In
conjunction with the adaptation problem, Williamson (1993) notes that bounded
rationality alone would never give rise to the interesting economic organization problems
in the absence of opportunism. Without considering opportunism, parties to a contract
could adjust to unanticipated disturbances by self-enforcement of agreements and no ex
post maladaption problems would arise. However, considering opportunism, where each
party will attempt to maximize its position due to unanticipated events introduces
substantial governance costs into the organization of interorganizational relationships.
Since partners to an exchange are well-socialized, opportunism is not present in each
transition; however, transaction cost economics recognizes that a partner may act
opportunistically (Williamson 1993).

The third assumption is risk neutrality. Risk neutrality is the least studied of the
three assumptions. Williamson (1991) conceptualizes risk neutrality as a point where
firms are indifferent between market and hierarchy governance, and researchers have
interpreted risk neutrality as defined in neoclassical economics (Chiles and McMackin
1996). Contrasting risk neutrality to risk adverse and risk seeking positions, a risk neutral
position assumes a position between the two extremes. Chiles and McMackin (1996)
propose that the risk position a firm takes will influence the choice of governance relative
to the asset specificity level. Firms that are risk seeking will continue to transact in the

market at higher levels of asset specificity than risk neutral or risk adverse firms, and risk
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adverse firms will vertically integrate at lower levels of asset specificity than risk neural
or risk seeking firms.

Extensive empirical studies have been conducted using the transaction cost
economics framework in the business disciplines of accounting, finance, marketing, and
organizational theory, as well as, law, political science and economics (David and Han
2004; Geyskens et al. 2006; Rindfleisch and Heide 1997; Shelanski and Klein 1995).
This body of research has been generally supportive of governance choice being largely
determined by the cost of transactions and the characteristics underlying the framework.
In qualitative studies of the tenants of transaction cost economics (David and Han 2004;
Rindfleisch and Heide 1997; Shelanski and Klein 1995), strong support is found for
propositions concerning asset specificity and the safeguarding of these assets from
opportunistic behavior. Mixed support is offered for the role of governance concerning
environmental uncertainty and adaptation and behavioral uncertainty and performance
evaluation proposed by transaction cost economics. In a quantitative meta-analysis,
Geyskens, Steenkamp and Kumar (2006) find strong support for the role of governance in
asset specificity and the safeguarding problem. The authors find that elevated volume
and behavioral uncertainty promote a choice of hierarchal governance over market
governance. Conversely, increased technological uncertainty promotes market
governance over hierarchical governance, suggesting organizations desire flexibility to
adapt to new technology. In addition, the authors suggest that relational governance may
be a more suitable alternative than market governance when an organization is confronted
with high volume or technological uncertainty if it is embedded in a network that allows

a firm the flexibility of using different production facilities and access to alternative
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technology. The results of these qualitative and quantitative studies, comprised of 30
years of empirical research, demonstrates the usefulness of transaction cost economics as
a robust approach for predicting interorganizational governance choice.

Governance Forms. Williamson (1985; 1975) originally proposed two forms of
governance structure, market and hierarchy, culminating from the attributes of the
transaction. A fundamental proposition of this conceptualization is as transaction costs
exceed the cost of governing a market exchange, organizations would internalize the
exchange in the form of vertical integration. Further refinement of the outcome of
exchange led to an intermediate form of hybrid governance, where two organizations
engaged in the exchange remained independent but incorporated some of the features of
market and hierarchical governance (Williamson 1991). Williamson (1991) argues that
the form of governance in a bilateral relationship will be determined by a combination of
the transaction specific assets and governance cost arising from adaptation. Figure 2,
adopted from Williamson (1991), shows the relationship between asset specificity and
governance cost and the resulting governance structure. In this conceptualization, the
most efficient governance structure depends on the level of asset specificity invested in
the relationship by each of the partners. If k* is the optimal value of k, where & is the

level of asset specificity invested in the exchange relationship, then the efficient level of

asset specificity is use markets for k* < I-‘_l , use hybrids for /;1 <k*< EZ , and hierarchy

for k*> 1?2 . Moving to the right along the curves implies increasing governance cost and

escalating application of controls for governing the relationship. Increasing governance
costs due to adaptation have the effect of shifting the optimal value of k* to the left, and

decreasing governance costs shift the optimal value of £* to the right. For instance, in the
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vicinity of 1;2 , decreases in governance cost would shift 1;2 to the right, increasing the
asset specificity level that hybrid governance would support. Conversely, increases in
governance cost would shift I?z to the left, decreasing the asset specificity that hybrid

governance would support.

The distinguishing characteristics of the three governance structures are the costs
of different coordination and control mechanisms and the ability to govern transactions.
Accordingly, the governance costs are dependent on the asset specificity of the exchange
and the need to protect these assets in the face of uncertainty (Williamson 1991).
Uncertainty increases the governance costs due to the threat of expropriation and leakage
of information. As expropriation and leakage hazards increase, the amount of transaction
specific assets needed to support hybrid governance decreases in favor of hierarchical
governance. In other words, as the cost of adapting to uncertainty increases,
organizations will tend to favor hierarchical governance as the efficient form of
governance for decreasing levels of asset specificity.

Heide (1994) further refined the conceptualization of governance structure by
providing a typology of market, unilateral/hierarchical, and bilateral governance forms
accompanied with the distinguishing features in the imitation, maintenance, and
termination phases of the exchange relationship. In a unilateral form of
interorganizational governance, the exchange parties remain separate and one party is
granted authority to develop rules and make decisions. Disputes are managed internal to
the relationship and contracts are used to enforce compliance of the exchange. In
bilateral interorganizational governance, exchange parties develop closer ties with

overlapping roles and joint responsibilities, providing a framework for subsequent
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adaptation through mutual adjustment (Macneil 1980), and agreements are enforced
through the use of common interests and expectations of future continuance (Heide and

Miner 1992).

Network Theory

A dyadic relationship between a buyer and a supplier does not exist in isolation
impervious to unanticipated external events. An important factor influencing an
organization’s environment is the network in which it resides (Powell and Smith-Doerr
1994). The dyad exists as part of a larger network of buyers and suppliers.
Conceptually, a network consists of large number of actors and the pattern of
relationships that tie them together (Iacobucci and Hopkins 1992). For example, in the
automotive industry, U.S. automakers use an extensive network of independent suppliers
(Dyer 1996b), ranging from suppliers of standardized components to collaborative
research and development (Sako and Helper 1998). Networks contain a multitude of
individual dyads linking suppliers to other suppliers and buyers. When a supplier adds a
new customer, the dyadic relationship between the supplier and the buyer is influenced
by the change to the buyer’s supplier network. The change in the network will introduce
uncertainty and the potential for opportunistic behavior if nontrivial asset specificity is
present in the dyadic relationship between a buyer and supplier (Antia and Frazier 2001;
Wathne and Heide 2004). Accounting for the influence of the network moves transaction
cost economics beyond the analysis of discrete exchanges and incorporates a perspective
based on the position of other economic actors in a network and the structure of a

network.
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This section introduces concepts from network theory and the influence these
dimensions have on the degree of uncertainty and the potential for opportunism
experienced in a dyadic exchange relationship between a buyer and supplier.
Specifically, the focus of this section will be on the structural constructs of centrality and
density. Where centrality refers to the position an organization occupies in a network,
and denotes the extent to which the organization occupies a strategic position in a
network by virtue of being involved in many significant ties (Wasserman and Faust
1994). Density is the extent of interconnection among the actors of a network (Coleman
1988). An organization’s position in a network (centrality) and structural characteristics
of a network (density) affects the firm’s ability to access information (Gnyawali and
. Madhavan 2001) and changes in the position of firms within a network introduces
uncertainty to other members of the network (Gadde and Mattsson 1987). This section
proceeds with a discussion on the use of network theory in the marketing literature, a
definition of networks, the constructs of centrality and density of a network, and the
application of network theory to the safeguarding and adaptation problems of transaction
cost economics.

Network Definition. Originating in the field of sociology, network theory has
been used extensively in organizational theory to investigate relationships between
individuals and organizations (Parkhe et al. 2006). In the organizational theory literature,
networks have been described as “network organization” (Miles and Snow 1986),
“network forms of organization” (Powell 1990), “interfirm networks” (Uzzi 1997; Uzzi
1996) and “quasi-firms” (Eccles 1981). Network theory has grown in its use in the

marketing literature (Achrol and Kotler 1999), and has been applied to the structure of
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marketing organizations (Achrol 1991), dyadic business relationships (Anderson et al.
1994; Antia and Frazier 2001; Gadde and Mattsson 1987; Iacobucci and Hopkins 1992;
Wathne and Heide 2004), and relationship marketing (Hakansson and Snehota 1995;
Iacobucci 1996; Moller and Wilson 1995). In dyadic relationships between buyers and
suppliers, networks provide a form of governance structure intermediate to pure market
and hierarchical governance (Jones et al. 1997). Network structure influences the power
and cooperation within dyads (Iacobucci and Hopkins 1992) and access to information in
new product alliances (Rindfleisch and Moorman 2001). While the majority of research
has focused on the relational or structural aspects of network theory for either
coordinating or governing relationships, less research has been directed at the effect
networks have in introducing or controlling uncertainty in dyadic relationships.
Researchers have urged multi-level analysis of relationships at the firm and network
levels to enhance the richness of theory development of dyadic interorganizational
relationships (Achrol 1997; Achrol and Kotler 1999; Iacobucci and Hopkins 1992).

Researchers in the marketing literature have offered varying definitions of
network organization (Anderson et al. 1994; Antia and Frazier 2001; Iacobucci and
Hopkins 1992). Fundamentally, a definition of network organization includes the
existence of two or more economic actors and the pattern of ties between the actors.
Achrol and Kotler (1999) define a network organization as:

An independent coalition of task- or skill-specialized economic entities

(independent firms or autonomous organizational units) that operates

without hierarchical control but is embedded, by dense lateral connections,
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mutuality, and reciprocity, in a shared value system that defines

“membership” roles and responsibilities.

The definition recognizes the important feature of embeddedness which differentiates it
from other forms of organization (Granovetter 1985), and the dependence of
organizations on other firms in the network connected by either direct or indirect ties
(Cook and Emerson 1978).

Achrol and Kotler (1999) further distinguish between four types of network
organizations: vertical networks, internal networks, intermarket networks, and
opportunity networks. The function of each network and examples of research are
presented in Table 2. Achrol and Kotler (1999) define a vertical network as:

A group of resource firms specializing in the various products,

technologies, or services that constitute the inputs of a particular industry,

organized around a focal company (sometimes a “virtual” company) that

focuses on monitoring and managing the critical contingencies faced by

the network participants.

In this conceptualization, the network consists of suppliers and distributors organized
around a focal firm (buyer). The focal firm performs few manufacturing functions and
serves as an “integrator” to organize and coordinate the organizations in the network
(Achrol and Kotler 1999). The ability of the buyer to organize the network allows the
buyer to change membership of the network to meet the buyer’s needs and sanction
members for behavior contrary to the shared expectations of the network (Granovetter

1985; Rowley 1997).
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A vertical network organized around a focal organization develops a group
identity with shared routines, technology, and behavioral expectations (Dyer and
Nobeoka 2000). Organizations within the vertical network share technology and develop
procedures to transfer knowledge among the members to enhance innovation (Bell 2005;
Zaheer and Bell 2005). The vertical network constitutes a resource to the focal
organization and a source of competitive advantage in the marketplace (Achrol 1997;
Achrol and Kotler 1999). Being a source of competitive advantage, the focal
organization may react with a sense of trepidation when suppliers work with
organizations outside the network. Suppliers working with organizations outside the
network may provide information to their new customers that may erode the competitive
advantage of the focal organization. The intrusion of a supplier’s new customer into the
network suggests that the focal organization may perceive an increased threat of
opportunism and increased uncertainty about the intentions of the new customer. To
reduce the threat of opportunism and uncertainty, the focal organization will need to
adapt its dyadic relationships with suppliers engaging in sales to organizations new to the
network.

Network Centrality. Network theory builds on the perspective that economic
actions are influenced by the social context in which they are embedded and are
influenced by the position of organizations in the network (Gulati 1998). Network theory

focuses on informational and control advantages accorded organizations by virtue of their

relational1 and structural embeddedness within the network. The relational and structural

embeddedness perspectives often overlap, since control advantage can arise from control

! Relational embeddedness is defined as the ‘personal relationships people developed with each other
through a history of interactions.’
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of information (Burt 1992b). Relational embeddedness stresses the informational
benefits of direct ties for gaining fine-grained information (Krackhardt 1992) where
organizations possess common information and knowledge of each other and
organizations develop a shared understanding of behavior that influence their actions
(Coleman 1988). Structural embeddedness emphasizes the informational value of
occupying a position in the network where information flows through not only the
individual ties, but also through the network itself (Gulati 1999; Gulati 1995b).
Structural embeddedness is defined as the ‘impersonal configuration of linkages
between people or units’ (Nahapiet and Ghoshal 1998). The informational benefits of

structural embeddedness are dependent on the centrality and density of the network, as

measured by the number of ties between organizationsz, where firms with a greater
number of ties have access to greater amounts of information (Coleman 1988; Krackhardt
1992). The centrality of an organization and the density of the network capture the
informational and control benefits of network position and structure (Coleman 1988;
Krackhardt 1992). Table 3 presents empirical studies of network centrality and density.
Centrality has been measured as of degree of centrality, closeness, and
betweenness (Freeman 1979; Krackhardt 1992; Wasserman and Faust 1994). Degree of
centrality is the simplest measure of centrality and refers to the number of ties with other
organizations in the network. Freeman (1979) conceptualized degree of centrality as a
measure of activity. From an exchange perspective, the degree measure of centrality

represents the number of alternatives available to an organization. Closeness is the

Ties between organizations are categorized as either weak or strong ties. The difference in the ties rests
on the magnitude and content of information accessed through the ties with other organizations, such as the
frequency, intensity, and configuration.
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organization’s ability to access independently all other members of the network, and
provides a measure of how quickly an organization can interact with other firms in
receiving and communicating information (Freeman 1979). Closeness is interpreted as a
measure of efficiency and the ability to avoid the control of others. Betweenness is the
degree to which an organization lies between other organizations (Wasserman and Faust
1994). Betweenness measures the extent to which actors fall between pairs of other
organizations on the shortest path connecting them (Freeman 1979) A central
organization occupying a position between other organizations has the ability to mediate
a communication between other organizations by withholding or distorting information
(Burt 1992b).

Figure 3 presents a ten organization network (Cook et al. 1983). For closeness

and betweenness measures of centrality, organization A occupies the most central

location in the network followed by organizations By, B, and B3 then organizations Cy,,
Cibs C2a, Cop, C34, and C3p. Measuring the direct linkages only, the degree of centrality
for organizations A and organizations By, By, and B3 are equal but greater than
organizations C1,, C1p, C2a, C2p, C3a, and C3p. By being situated between organizations
Bj, By, and B3, organization A is able to independently access and mediate information
between each of the By organizations. Through each of the organizations (B}, B, and

B3), organization A is also able to indirectly access each of the Cyy organizations. In this

network, organization A has greater access to more sources of information and control of
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information and is potentially more powerful than the other members of the network
(Brass and Burkhardt 1992; Freeman 1979).

Centrality is associated with an organization’s status within the network (Podolny
1993). The status of a central organization signals to other members of the network its
reputation as a potential exchange partner (Raub and Weesie 1990). The ability to signal
to other members of the network reduces uncertainty and search costs when developing
relationships with central organizations (Gulati 1995b). Having greater access to
information elevates the influence of an organization within the network (Boje and
Whetten 1981). A central organization’s influence stems from its position in the network
and its ability to broker the flow of valued resources and mobilize resources controlled by
others (Raub and Weesie 1990). By being situated between organizations, a central
organization has access to unique information from multiple sources (Shan et al. 1994;
Van de Ven 1986), thereby enhancing its ability to innovate (Powell et al. 1996) and
attract other trustworthy prospective partners (Gulati 1995a).

Network Density. In addition to centrality, density influences an organization’s
ability to access and control information. Coleman (1988) argues networks that are
densely embedded with many connections between organizations allow for robust and
collective action, convey norms of exchange, and facilitate the accrual of obligations. In
high density networks, information and resources spread quickly and efficiently because
of the many interconnections and shared routines for information collection and
distribution amongst the network’s members (Coleman 1990; Rowley 1997; Valente
1995). As shown in Figure 4, in a dense vertical network, information can be shared

between the Tier 1 suppliers and Tier 2 suppliers without having to involve the buyer. In
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contrast, in a low density vertical network, information is not shared between the Tier 1
and Tier 2 suppliers and must flow through the buyer. Norms between the exchange
partners form patterns of exchange and produce shared behavioral expectations and
develop a perception of legitimacy (Galaskiewicz and Wasserman 1989). Dense
networks enhance the ability to monitor actions of other firms, coordinate pressure to
conform to expectations of other network members, and apply effective sanctions since
they amplify the reputation effects of sanctions (Coleman 1990).

Safeguarding Problem in a Network Context. The safeguarding problem arises,
according to transaction cost economics, due to the deployment of nontrivial specific
assets and the possibility that a partner may act opportunistically to exploit those
investments (Williamson 1985; 1975). Transaction cost economics proposes that
increases in asset specificity lead to increases in the costs to safeguard these assets, and
when these costs exceed the cost of purchasing the product in the market, organizations
should vertically integrate to safeguard these assets against opportunism hazards
(Williamson 1985; 1975). In addition to using vertical integration to govern the
exchange, research has shown that relational governance can serve to safeguard
transaction specific assets from opportunism in interorganizational relationships where
vertical integration may not be possible (Dyer 1997; Heide and John 1992; Heide and
John 1988; John 1984). In a vertical network, the history of transactions between firms
leads to the emergence of shared values (Uzzi 1997) and trust between the organizations
increases with greater interaction (Gulati 1995a). As shared values and trust between
exchange partners develop, network governance can serve in place of vertical integration

(Cannon et al. 2000).

25



Centrality of the organization and the density of the network reduce opportunism
in network governance (Coleman 1988; Granovetter 1985). A firm occupying a central
location within a network is less likely to act opportunistically due to detrimental effects
to its reputation (Raub and Weesie 1990) and is more likely to detect opportunistic
behavior due to greater access to information (Walker et al. 1997). Reputational
concerns create self-enforcing safeguards and can substitute for contractual safeguards
(Bradach and Eccles 1989; Powell 1990), where immediate short-term gains to an
organization are offset by loss of reputation and future costs (Williamson 1991). A
firm’s reputation signals to other organizations its attractiveness as a potential supplier
and its indirect ties serve as a system of referral to screen potential suppliers through
other network members with past relationships with the potential supplier (Gimeno 2004;
Gulati 1999). A centrally positioned firm can also influence the behavior of other firms
within the network due to greater dependence of these organizations on the central firm in
the network. In a study of Toyota’s supplier network, Dyer and Nobeoka (2000) found
that Toyota is able to influence its suppliers by building strong network identity and
coordinating rules. Toyota not only enhances its reputation by managing the network,
but also enhances the reputation of the other members in the network.

In dense networks where network members are interconnected, information about
one member’s opportunistic behavior diffuses rapidly through the network to other
members (Granovetter 1985). Dense networks facilitate the emergence of norms (Adler
and Kwon 2002) and common behavioral patterns (Coleman 1990). Violations of shared
norms are more likely to be detected and sanctions for opportunistic behavior are more

easily imposed in dense networks (Walker et al. 1997). Dense networks not only reduce

26



the risk of opportunistic behavior in the focal relationship, due to the threat of reputation
loss, but also in relationships with other organizations (Gulati 1995a). In dense networks,
common norms develop and improve mutual understanding among the members,
lowering the possibility of opportunistic behavior and is key to safeguarding specific
assets and substitutes for contractual safeguards (Bradach and Eccles 1989; Jones et al.
1997; Kale et al. 2000).

By reducing the likelihood of opportunistic behavior, centrality and network
density lower the cost of transaction governance. Occupying a central location allows a
firm to access more information efficiently and accords the firm a high status and
reputation (Podolny 1993; Williamson 1991). Acts of opportunism in a dense network
are transmitted quickly through the network, which diminishes the reputation of centrally
located firms. The combination of the potential cost of tarnishing the firm’s reputation
and lower cost of obtaining information lower the cost of governance. In network
governance, the lower governance cost supports a greater investment in transaction
specific assets before the optimal cost of governance would require hierarchical
governance (Williamson 1991).

Adaptation Problem in a Network Context. Transaction cost economics states that
an adaptation problem is created when an organization’s managers, due to bounded
rationality, have difficulty in modifying contractual agreements when changes in the
external environment occur (Williamson 1985; 1975). The adaptation problem is further
complicated in the presence of nontrivial transaction specific asset investments by
exchange partners. According to transaction cost economic logic, the solution in

conditions of high environmental uncertainty is to vertically integrate to minimize the
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transaction costs of adapting to the changes in the environment surrounding the exchange
(Williamson 1985; 1975). Research has shown that relational governance can also serve
to reduce environmental uncertainty and lower the transaction cost of adapting in buyer-
supplier relationships (Noordewier et al. 1990). The ability to access information through
a network reduces the environmental uncertainty facing the organization and decreases
the cost of governing the relationship by decreasing the need to implement hierarchical
governance (Gulati 1999).

The same attributes of centrality, access to information, influence, and reputation,
in a network that limit opportunism, also influence the environmental uncertainty facing
an organization. In a study examining the effect of unanticipated events on
organizations, Madhavan, Koka, and Prescott (1998) found that centrality was a
significant factor in ascertaining the uncertainty concerning the event, suggesting that
occupying a central position in the network provides greater access to information. The
status of occupying a central location signals to other organizations the firm’s reputation
as a potential partner (Podolny 1993). In the selection of partners for alliances, referrals
and reputation provide self-selection criteria to limit potential partners for centrally
located firms (Gulati 1995b). Having knowledge of prior relationships of a potential
supplier’s behavior with other firms reduces the uncertainty in forming a relationship
with the firm, lowers search costs, and monitoring costs (Kogut et al. 1992; Powell et al.
1996).

A dense network reduces the cost to discover information and lowers search costs
(Coleman 1988). Dense networks with many linkages between organizations reduce

uncertainty and promote adaptation by increasing communication and information
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sharing (Kraatz 1998). Organizations in dense networks have access to greater amounts
of information than in sparse networks, due to greater interconnectedness between
members of the network (Coleman 1988). Networks provide firms with flexibility to
manage volatile environments and quickly adapt to changing market conditions by
changing links between members in the network (Gulati 1999). Conversely, in sparse
networks, information may be clustered in groups, each with divergent information, or
the network may lack information, thereby increasing the environmental uncertainty of an
organization.

Firms reduce their environmental uncertainty by being centrally located within a
dense network. By being centrally located, firms have greater access to information and
screen potential partners through referral from other partners and self-selection of
perspective partners. Using a dense network, organizations can gather information
efficiently by using the network to reduce environmental uncertainty. Reducing
environmental uncertainty in the transaction, reduces the cost of governance in hybrid
interorganizational exchanges, and lower cost of governance increases the investment in
transaction specific assets the exchange can support before the optimal cost of

governance would require hierarchical governance (Williamson 1991).

Summary

Transaction cost economics has provided a wealth of information concerning our
understanding of the attributes of a transaction that lead to the interorganizational
governance structure (David and Han 2004; Geyskens et al. 2006; Rindfleisch and Heide
1997; Shelanski and Klein 1995). However, a majority of the research has concentrated

on the dyadic relationship as the unit of analysis neglecting factors influencing the focal
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dyad based on where it resides within a network context. Researchers in marketing have
begun to examine the influence of network factors on dyadic exchanges (Anderson et al.
1994; Antia and Frazier 2001; Gadde and Mattsson 1987; Iacobucci and Hopkins 1992;
Wathne and Heide 2004), and research has shown that including network factors
enhances the understanding of mechanisms influencing the outcomes of dyadic
relationships. A source of environmental uncertainty in an interorganizational exchange
is a change in the structure of the network in which the dyadic relationship resides. A
change in the network causes the governance structure to shift to a state where it is no
longer the most efficient form of governance, at which point the partners will seek to
adapt the terms of the exchange to a new governance structure to curb the potential for
opportunism and reduce maladaptation cost. In Chapter 3, a model of adaptation and
safeguarding is developed based on the transaction cost economics paradigm with the
inclusion of the constructs of centrality and density from network theory to explain the

change in governance structure of a buyer-supplier interorganizational exchange.
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CHAPTER THREE

THEORETICAL MODEL AND HYPOTHESES

This study investigates the adaptation of governance structure in buyer-seller
relationships. The adaptation problem in transaction cost economics addresses how
organizations manage ex post environmental uncertainty (Williamson 1985; 1975).
Adaptation to change is a critical issue in the study of interorganizational governance
(Williamson 1991). This study focuses on the governance of an exchange relationship
where the buyer and the supplier are autonomous organizations in a vertical network
(Achrol and Kotler 1999). Adaptation of the governance structure is required when an
extraneous event causes imbalance in an existing dyadic governance structure introducing
maladaption costs (Williamson 1985). A source of environmental uncertainty for the
dyadic relationship can be caused by a change in the structure of the network in which the
relationship resides. Specifically, for the purpose of this study, the event introducing
environmental uncertainty in the dyadic relationship is the addition of a new customer by
a supplier in the buyer’s supplier network. The addition of a new customer by a supplier
will necessitate that the governance structure between the buyer and the supplier adgpt to
accommodate the new customer in the buyer’s supplier network. It is hypothesized that
the structural characteristics, i.e., centrality of the new customer in the industry network
and density of the buyer’s supplier network, will moderate the attributes of the exchange,
thereby leading to adaptation of the governance structure.

The addition of a new customer by a supplier to the network is analyzed from the
perspective of the buyer. Figure 5 presents the model for the adaptation of the

governance structure between the buyer and a supplier based on the buyer’s asset
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specificity, behavioral uncertainty, demand uncertainty, and technological uncertainty. It
is hypothesized that centrality of the supplier’s new customer will be positively
associated with the buyer’s demand and behavioral uncertainty and will moderate the
relationship between buyer asset specificity and governance, and the density of the
buyer’s network moderates the relationships of buyer asset specificity, behavioral,
demand, and technological uncertainty with governance. Since the buyer’s supplier
network is a source of information, the buyer’s access to information will reduce the need
for vertical coordination. If the density of the buyer’s supplier network is high, then the
buyer can access more information from the network than from a network with a low
density, thereby reducing the uncertainty of the buyer.

The following section presents the formal hypotheses for buyer asset specificity,
behavioral uncertainty, demand uncertainty, and technological uncertainty incorporating
the effect of the centrality of the supplier’s new customer in the industry network and the
buyer’s supplier network density. To provide nomological validity and internal
consistency of the model, the transaction cost economic variables are incorporated in the

model and later tested in the experimental design.

Hypothesis Development

Buyer Asset Specificity. Transaction cost economics postulates as a buyer’s
investments in transaction specific assets increase, the buyer should increase the degree
of vertical coordination with a supplier (Williamson 1985; 1975). In a supplier network,
vertical coordination involves the sharing of proprietary information, such as technical
specifications, marketing plans, and product development, with a supplier. Sharing this

information with an independent external party, the buyer loses a degree of control over
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the information shared with the supplier. As the buyer’s investments with the supplier
increase, the buyer is at increasing risk of opportunistic behavior on behalf of the supplier
and greater vertical coordination is required to protect these assets for expropriation. The
information exchanged with the supplier may included the transfer of explicit as well as
tacit information between the buyer and the supplier (Stremersch et al. 2003). Tacit
information is particularly important for the buyer to protect from misuse, since it may
involve skills and experience that may form a basis of the buyer’s competitiveness
(Simonin 1999). As suppliers expand their customer base, an indirect link to the buyer
and access to information passed to the supplier is established. Having less control over
the information passed to the supplier, than if the component were vertically integrated,
the buyer faces an enhanced risk of expropriation by a supplier’s new customer of assets
and information shared with the supplier and a threat to the buyer’s competitiveness
(Williamson 1991).

To decrease the increased hazard of information leakage, the buyer will need to
increase the degree of vertical coordination with the supplier and incur an increase in the
cost of governing the relationship with the supplier (Williamson 1991). Direct costs to
the buyer to curtail information leakage include the implementation of new procedures
and policies with the supplier (Pilling et al. 1994), cost of renegotiating purchase
agreements, and amending confidentiality agreements (Artz and Brush 2000). An
indirect cost to the buyer is loss of future sales by actions taken by the supplier’s new
customer acting on the information supplied by the buyer to the supplier (Kim et al.
2006). Information leaking to the supplier’s new customer may include strategies,

competitive benchmarking, codified knowledge, and tacit knowledge in skills and
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routines (Oxley and Sampson 2004; Polanyi 1966). Consider the situation where the
supplier produces a highly customized component for the buyer. If the buyer is obligated
to supply critical information, such as trade secrets, to the supplier for the engineering
and production of the component, then the buyer may lose control over the information.
The supplier may be able to expropriate a portion of the buyer’s investment in servicing
the new customer. The situation is of particular importance when the specific asset
investment by the buyer is substantial.

When substantial assets are invested by the buyer, increased vertical coordination
with an individual supplier is necessitated when managing a network of suppliers. The
prevention of information leakage provided by a contract is limited ex ante (Grossman
and Hart 1986) as contingencies not accounted for arise when a supplier adds new
customers (Achrol and Gundlach 1999). To prevent potential information leakage to a
supplier’s new customer, greater coordination is required to offset ex post opportunism
when nontrivial specific assets are invested in the exchange relationship. In buyer-seller
exchange relationships, research has shown that organizations use pledges (Anderson and
Weitz 1992), joint action (Heide and John 1990), relational norms (Cannon et al. 2000;
Heide and John 1992), and vertical integration (Levy 1985; Masten 1984; Masten et al.
1991) to protect against ex post opportunism. This suggests that buyers will increase the
degree of vertical coordination as investments in transaction specific assets increase to
curtail opportunism, expropriation of these assets, and leakage of proprietary information

by the supplier.

Hj:  As buyer asset specificity increases, vertical coordination with the
supplier increases.
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Buyer Performance Ambiguity. As an independent entity, a supplier is not under
the direct control of the buyer, as would be the case if production of the component were
vertically integrated. The diminished degree of control over the supplier creates
behavioral uncertainty for the buyer. Behavioral uncertainty arises with the supplier due
to the potential of opportunistic inclinations on behalf of the supplier (Stinchombe 1985),
and combined with the buyer’s managers bounded rationality, creates a performance
evaluation problem for the buyer (Williamson 1985; 1975). Having an alternative
customer decreases the supplier’s dependence on the buyer and increases the potential of
opportunistic behavior by the supplier (Yamagishi et al. 1988). Bounded rationality of
the buyer’s managers limits the ability of the buyer to accurately assess the supplier’s
performance, creating performance ambiguity. Performance ambiguity is the difficulty of
accurately measuring ex post the exchange partner’s compliance with expected output
(Williamson 1985; 1975). Ouchi (1980) argues that output-based measures be
supplemented with control mechanisms to control behavioral uncertainty when
performance ambiguity increases. To reduce performance ambiguity, the buyer must
increase the monitoring of the supplier’s performance to ensure the supplier conforms to
the contractual agreement (Andersen and Buvik 2001; Heide and John 1990).
Monitoring decreases the information asymmetry between the buyer and the supplier;
however, as monitoring the supplier becomes more time consuming transaction costs
increase for the buyer.

Managing a network of suppliers, it is particularly important for the buyer to
monitor suppliers as suppliers add new customers to ensure the obligations to buyer are

met by the supplier. The ability of monitoring to serve as a control mechanism is
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dependent on the availability of information (Stump and Heide 1996), and performance
ambiguity increases as the product delivered by the suppliers becomes increasing
intangible and complex (Houston and Johnson 2000). For monitoring to be successful,
the object of the monitoring needs to visible to the buyer. If the buyer cannot distinguish
the performance level of the supplier, then the cost of monitoring increases. With
increasing levels of complexity, the ability of the buyer to write complete contracts
deteriorates (Grossman and Hart 1986) and performance ambiguity increases. Increased
performance ambiguity will require the buyer to pursue active mechanisms of
observation to ensure supplier compliance. Under such conditions, buyers have resorted
to greater interfirm coordination (Andersen and Buvik 2001), joint venture formation
(Houston and Johnson 2000), and vertical integration (Anderson 1985; Anderson and
Schmittlein 1984) as forms of governance to reduce performance ambiguity. Increasing
monitoring efforts reduces performance ambiguity and the incentive of the supplier to act
opportunistically (Heide and John 1990). Increased monitoring of the supplier increases
the buyer’s ability to detect opportunistic behavior and decreases the incentive for the
supplier to act opportunistically. This suggests that buyers managing a network of
suppliers will increase vertical coordination with suppliers as the performance ambiguity

increases.

Hjy:  As buyer performance ambiguity increases, vertical coordination
with the supplier increases.

Buyer Demand Uncertainty. Demand uncertainty combined with bounded
rationality creates an adaptation problem for the buyer (Williamson 1991; 1985; 1975).
The demand uncertainty facing the buyer includes not only the volatility of the buyer’s

market, but also the buyer’s share of the market. Bounded rationality limits the ability of
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the buyer’s managers to accurately forecast market demand. In a study of automotive
manufacturing, Walker and Weber (1984) found that when demand is difficult to
accurately forecast, the likelihood of implementing mechanisms of internal control
increases. Vertical integration as a means to reduce demand uncertainty is supported in
studies by Levy (1985) and Leiblein and Miller (2003). Similarly, in distribution channel
research, the buyer’s likelihood of using direct channels (John and Weitz 1988) and
backward integration (Lieberman 1991) increases with demand uncertainty.

In a network context, the demand uncertainty in the exchange relationship facing
the buyer increases with the addition of a new customer by a supplier in the buyer’s
supplier network. The addition of a new customer reflects a change in the capacity of the
supplier base in the overall industry. The change in supplier base capacity, may signal
changes in the demand for the end product and reduce the ability of the buyer to forecast
future demand requirements. By adding the supplier, the new customer may be
embarking on a strategy to increase its market share, thereby increasing the volatility of
the market. Increases in demand uncertainty may cause fluctuations in the buyer’s
demand, and by relying on the supplier, the buyer may experience shortages or excess
inventory. The buyer will need to negotiate an increased number of contingencies with
the supplier ex post (John and Weitz 1988), and renegotiation increases the costs of the
exchange by requiring adaptation of existing routines, procedures, and delivery schedules
(Heide and John 1990). Failure to adjust the relationship to account for the change in
demand uncertainty may result in maladaptation costs since the existing governance

structure is no longer optimal (Williamson 1991). Greater fluctuations in future demand
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will require increased vertical coordination to counter changes in demand uncertainty on

behalf of the buyer with the supplier.

H3:  Asbuyer demand uncertainty increases, vertical coordination with
the supplier increases.

Buyer Technological Uncertainty. Technological uncertainty is the inability to
accurately forecast the technical requirements (Walker and Weber 1984). In industries
where the pace of technological innovation is frequent, investments in specific assets
having low salvage value, increase the capital loss in the event of technological
obsolescence as innovation supersedes the existing technology (Balakrishnan and
Wernerfelt 1986). In industries with high technological uncertainty, manufacturers
cannot produce all the potential innovations internally. Integrating vertically insulates
firms from the environment, making them slow to adapt to changes (Lawrence and
Lorsch 1967; Robertson and Gatignon 1998). The potential for capital losses resulting
from shifts in technology suggests that the benefits of reducing transaction costs by
vertically integrating may be offset by retaining flexibility to adapt to changes in
technology. In a study of alliance formation, Klein, Frazier and Roth (1990) found that
organizations preferred the use of alliances in lieu of vertical integration in volatile
technical environments.

An advantage of a network of suppliers is the buyer is freed from committing
investments internally and being dependent on one technology. By purchasing
components from a network of suppliers, the buyer has access to new technology offered
by other suppliers. By using an intermediate form of governance, buyers are able to react
to technological changes in a timely manner and achieve early mover advantages (Klein

et al. 1990). This decreases the likelihood that the buyer will lose its competitive
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advantage due to technological obsolescence. This suggests that in technological volatile
environments, the buyer will desire the flexibility to use new technology and minimize
agreements that tie the buyer to the supplier long-term leading to a decrease in vertical

coordination.

H4:  As buyer technological uncertainty increases, vertical coordination
with the supplier decreases.

Supplier New Customer Centrality. In the relationship with the current supplier,
the performance ambiguity regarding the actions of the supplier is increased after the
supplier adds a new customer. The degree of buyer performance ambiguity is dependent
on the position the supplier’s new customer occupies in the industry network. A centrally
positioned new customer will increase the buyer performance ambiguity for the buyer
due to enhanced reputation and status (Podolny 1993) conferred upon the supplier and
decreased dependence of the supplier on the buyer (Cook et al. 1983; Yamagishi et al.
1988). By being centrally located, an organization’s influence is elevated within the
network (Boje and Whetten 1981). A central organization’s influence stems from its
ability to control the flow of valued resources and mobilize resources controlled by others
(Raub and Weesie 1990). In research of the Japanese automotive industry, Dyer (1997)
found that manufacturers exerted influence over their network of suppliers by extensive
interfirm knowledge exchange, investments in specialized assets, and financial linkages.
Being linked with a new customer of high status and reputation (Podolny 1993), derived
from its central location in the industry network, increases the status of the supplier
(Heide and John 1992). If the new customer has a reputation of high quality products, the
supplier, by virtue of supplying the new customer, increases its status within the industry

as a supplier of high quality components. The increased status, conferred on the supplier
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by the new customer, can create a sense of obligation and reciprocity (Cook and Emerson
1978) to the new customer at the expense of the buyer. Changes in behavior could result
in the supplier filling orders for the new customer before the buyer’s orders, assigning
greater resources to support the new customer, and decreasing responsiveness to the
buyer.

In addition, having access to the new customer reduces the dependence
of the supplier on the buyer (Cook et al. 1983; Yamagishi et al. 1988). The
addition of the new customer creates a situation where the new customer and
the buyer compete for the supplier’s resources. By virtue of being between
each customer, the supplier is in a position of mediating both relationships by
withholding or distorting information given to each customer (Cook and
Emerson 1978; Yamagishi et al. 1988). This gives the supplier leverage in
negotiations with each customer by playing off each customer to gain favorable
terms. Having a new customer increases the potential of the supplier failing to
comply with the contract with the buyer. The enhanced reputation and status
and decrease in dependence upon the buyer, suggests that the buyer
performance ambiguity will be greater if the supplier’s new customer occupies

a central location within the industry network.

Hs:  As the centrality of the supplier’s new customer in the industry
network increases, buyer performance ambiguity increases.

Organizations central in an industry network have more access to information,
greater influence on other organizations (Freeman 1979; Gnyawali and Madhavan 2001),
and are more innovative (Hansen 1999) than non-central organizations. When a supplier

in a buyer’s supplier network adds a centrally positioned new customer, future buyer
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demand uncertainty is increased due to the potential of new innovative products being
introduced to the market by the supplier’s new customer. A supplier’s new customer that
is centrally located in the industry network will have a greater number of direct linkages
and independent access to other organizations than less centrally located organizations
(Rindfleisch and Moorman 2001). With a greater number of linkages, a centrally
positioned new customer is more active in the industry network, forming multiple
partnerships with suppliers and collaborative ventures (Baker 1990; Granovetter 1985).
Direct linkages supply information that is reliable and timely from trustworthy partners
(Becker 1970). Having a greater number of linkages with other organizations, a centrally
located new customer is less likely to miss valuable information (Powell et al. 1996) and
has access to new information earlier than non-central members of the network (Freeman
1979).

Having independent access to other organizations, a centrally located new
customer can access information quickly and avoid the control of other organizations
(Burt 1992b). Independent access provides the new customer with access to unique and
novel information within the industry network (Ahuja 2000; Shan et al. 1994; Valente
1995; Van de Ven 1986). Having multiple information sources, provides multiple
avenues for information, which allows a centrally positioned new customer to combine
information from diverse sources to generate innovation (Powell et al. 1996). Research
in the biotechnology industry found that central organizations had a greater number of
collaborative ventures and grew at a greater rate than non-central organizations (Akerlof

1970). Greater independent access to information suggests a supplier’s new customer
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that is centrally located within an industry network will have an enhanced ability to
innovate and introduce new products to the market.

With a greater potential to introduce new products to the market than non-central
organizations, a centrally located new customer increases buyer demand uncertainty. The
buyer will be unsure of the reasons for the new customer establishing a relationship with
the supplier. By working with the supplier, the new customer may be signaling a change
in its marketing strategy. The new customer may potentially be embarking on a
campaign to increase its market share, leading to a potential decrease in the buyer’s
market share. On the other hand, the new customer may be switching suppliers to correct
a quality problem with an existing supplier, suggesting a potential increase in market
share for the buyer. In either case, the addition by the supplier of centrally positioned
new customer diminishes the ability of the buyer to accurately forecast future demand

greater than if the supplier’s new customer is non-central in the industry network.

Hg:  As the centrality of the supplier’s new customer in the industry
network increases, buyer demand uncertainty increases.

Supplier New Customer Centrality (Moderator). The addition of a new customer
by the supplier creates competition for the supplier’s resources between the new customer
and the buyer (Cook and Emerson 1978; Yamagishi et al. 1988). The supplier is in a
position to decide which resources to allot in supporting either the new customer or
buyer. A centrally located new customer has an enhanced reputation and status within
the industry network (Podolny 1993; Raub and Weesie 1990). To enhance its own status,
the supplier may be inclined to increase collaboration with the new customer at the
expense of the buyer (Burt 1992a). Sensing a change in commitment, the buyer may

perceive a heightened potential of opportunistic behavior by the supplier. In addition, a

42



centrally located new customer has greater access to information and resources (Valente
1995) and is more innovative (Hansen 1999). Being able to access information through a
network of organizations, a centrally positioned new customer will have developed
mature routines and procedures for acquiring and disseminating information (Podolny
1994; Podolny 1993). The mature information processing routines of a central new
customer suggests that it will be able to acquire a greater amount of information about the
buyer through the supplier than a non-central new customer.

The addition of a centrally positioned new customer by the supplier increases the
cost of safeguarding the transaction specific assets invested with the supplier. If the new
customer is centrally positioned with mature routines for gathering information, then the
threat of information passing to the new customer is heightened. To safeguard the assets
invested with the supplier, the buyer has three options. First, the buyer may select market
governance by bidding the contract to other suppliers capable of making the component.
Second, the buyer may choose to continue purchasing from the current supplier and
increase the level of vertical coordination with the supplier. Third, the buyer may select
to vertically integrate the production of component. Williamson (1985; 1975) postulates
that as transaction specific assets increase the cost of safeguarding these assets increases
and the buyer would vertically integrate the production of the component. However,
when a buyer has outsourced the production of components to a network of suppliers and
views the network as an extension of the buyer’s organization, vertical integration is less
likely to be the first option considered when substantial assets have been invested with
the supplier. By vertically integrating, the buyer must absorb the entire cost of producing

the component, whereas switching suppliers allows the buyer to transfer the cost of
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producing the component to a new supplier and reduces the cost of safeguarding the
assets than if the buyer had remained with the current supplier. This suggests that buyers
will switch suppliers to protect against the loss of information and expropriation of assets
than continue purchasing from the current supplier when the new customer is central to

the industry network.

H7a1: Under high centrality of supplier’s new customer in the industry
network, buyer asset specificity (high/low) leads to a governance
choice of market governance.

Alternatively, a new customer that is not central to the industry network is
perceived as less of a threat to the buyer’s competitive position. Non-central
customers are less likely to have well developed procedures and routines for
gathering and disseminating information as compared to central organizations.
Thus, it is less likely that non-central customers will be able to gather information
from the supplier and use the information to diminish the buyer’s competitive
position in the industry. Since the non-central new customer is less of threat to
the buyer, the cost of implementing safeguarding procedures with the current
customer are less than switching to a new supplier and incurring the cost of
qualifying a new supplier, or vertically integrating the production of the
component. Thus, when a non-central new customer is added by the current

supplier, the buyer is more likely to choose to continue purchasing from the

current supplier.

H7,2: Under low centrality of supplier’s new customer in the industry
network, buyer asset specificity (high/low) leads to a governance
choice of vertical coordination with the current supplier.
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If the buyer chooses to continue purchasing from the current supplier after the
addition of the new customer, then transaction cost economics would recommend the
buyer increase the level of vertical coordination with the supplier to safeguard the assets
invested. Centrally positioned new customers present a greater threat to the buyer due to
enhanced information gathering and dissemination routines (Podolny 1994; Podolny
1993). Safeguarding against the increased potential of opportunistic behavior by the
supplier and information leaking to the new customer, increases the likelihood that the
buyer will implement greater forms of vertical coordination (Heide and John 1992; Kale

et al. 2000).

H7,:  As the centrality of the supplier’s new customer in the industry

network increases, the relationship between buyer asset specificity
and vertical coordination with the supplier increases.

Buyer Supplier Network Density. Density measures the relative number of ties in
the network that link organizations together (Galaskiewicz and Wasserman 1989; Walker
et al. 1997). Dense buyer-supplier networks facilitate efficient communication and
development of shared behavioral expectations amongst members (Coleman 1990;
Valente 1995), and can provide information to offset the increased uncertainty due to the
addition of a new customer by the supplier. In sparse buyer supplier networks, the
amount of information and shared behavioral expectations are lessened. The buyer can
reduce the uncertainty with the current supplier by adjusting the governance with the
supplier, and the buyer may choose to purchase the component from another supplier by
choosing market governance when its supplier network is sparse. In sparse buyer

supplier networks, the lack of information availability lessens the buyer’s ability to detect

opportunistic behavior, and the buyer can reduce the potential of opportunistic behavior
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of the current supplier concerning transaction specific assets by switching to another
supplier. This suggests that in sparse buyer supplier networks, the propensity of the
buyer to opt for market governance will increase after the addition of a new customer by

a supplier.

Hga1: Under low buyer supplier network density, buyer asset specificity
(high/low) leads to a governance choice of market governance.

Alternatively, in dense buyer supplier networks, shared behavioral
expectations and information flowing through the network reduce the prospect of
the supplier engaging in opportunistic behavior. Information obtained through a
dense network comes at a minimal cost to the buyer, limiting the need of buyer to
invest in monitoring of the supplier directly. The ability to access this
information lowers the cost of continuing to purchase from the current supplier
and diminishes the need to switch suppliers or vertically integrate the production

of the component.

Hga2: Under high buyer supplier network density, buyer asset specificity
(high/low) leads to a governance choice of vertical coordination
with the current supplier.

The combination of efficient communication of shared behavioral expectations in
dense buyer supplier networks serves to provide the buyer with a mechanism to curtail
opportunistic behavior. Since dense networks are efficient means of communicating,
information about supplier opportunistic behavior diffuses rapidly through the network to
the buyer (Williamson 1991), and the buyer can coordinate pressure on the supplier to
conform to expectations (Burt 2000; Coleman 1988; Granovetter 1985) through the use

of a coalition of other network members (Coleman 1988; Rowley et al. 2000; Walker et

al. 1997). Sanctions carry the threat of reputation loss (Powell and Smith-Doerr 1994),
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limiting the future prospect of supplying other organizations within the network. The
density of the buyer’s supplier network allows the buyer to monitor the actions of the
supplier and the new customer efficiently and at a cost less than having to integrate the
activity performed by the supplier to protect its investment in specific assets and prevent
leakage of information to the supplier’s new customer. Since a dense buyer supplier
network decreases the cost of monitoring for the buyer, it is expected that the buyer’s

preference for vertical coordination with the supplier will be decreased.

Hgy:  As buyer supplier network density decreases, the relationship

between buyer asset specificity and vertical coordination with the
supplier increases.

Dense buyer supplier networks also facilitate the diffusion of norms within the
network, serving as a constraint on the supplier’s behavior. Firms in the same network
imitate one another’s behavior in an attempt to be perceived as legitimate (Galaskiewicz
and Wasserman 1989; Walker et al. 1997), and behaviors within the network become
similar as shared behavioral expectations are established (Rowley 1997). In sparse buyer
supplier networks norms are not well developed. Thus, behavioral expectations are lower
and buyer performance ambiguity is increased. When a supplier adds a new customer in
a sparse buyer supplier network, the difficulty of monitoring the supplier increases and
the supplier conforming to expected behavior is diminished. This suggests that buyers

will opt for market governance in sparse buyer supplier networks to offset the increased

performance ambiguity after the supplier adds a new customer.

Hg,1: Under low buyer supplier network density, buyer performance
ambiguity (high/low) leads to a governance choice of market
governance.
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Alternatively, in dense buyer supplier networks, the diffusion of norms
serving as a constraint on the supplier’s behavior decreases buyer performance
ambiguity. Well developed norms within the buyer supplier network decrease
buyer performance ambiguity due to conforming to expectations of behavior
established within the network (Heide and John 1992). Failure to adhere to
network norms may lead to diminished future opportunities from the buyer and
other members of the network. In dense networks, the cost of monitoring a
supplier is reduced and the buyer is more likely to continue purchasing from the
current supplier instead of switching supplier or producing the component

internally.

Hg,2: Under high buyer supplier network density, buyer performance
ambiguity (high/low) leads to a governance choice of vertical
coordination with the current supplier.

In a dense buyer supplier network, information on deviant behavior quickly
disseminates to other network members and is sanctioned by other members of the
network (Powell and Smith-Doerr 1994). The predictability of behavior in dense
networks constrains the behavior of the supplier and promotes cooperation with the
buyer. When the density of the buyer supplier network is low, the interconnectivity
between suppliers is reduced and developing norms regarding cooperation are difficult to
develop and information regérding the supplier’s behavior travels more slowly through
the network. Raub and Weesie (1990) demonstrate, using a Prisoner’s Dilemma
framework, that organizations in a dense network are constrained from deviant behavior

and are more cooperative than organizations in networks where the density is low.

Without access to information and the ability to sanction the supplier, the buyer must
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resort to monitoring the supplier directly. Having access to information and the ability to
sanction deviant behavior in a dense supplier network, suggests the buyer’s costs to
monitor the supplier are reduced and the need to increase vertical coordination is
diminished.

Hop:  As buyer supplier network density decreases, the relationship

between buyer performance ambiguity and vertical coordination
with the supplier increases.

The density of a buyer’s supplier network serves as a source of information to
reduce uncertainty, both demand and technological, when a supplier adds a new
customer. The availability of information is dependent on the density of the buyer
supplier network (Coleman 1990; Valente 1995). In dense buyer supplier networks,
information is quickly disseminated throughout the buyer’s supplier network. By
gathering information from a dense network of suppliers, the buyer can reduce the cost of
governing the relationship with the supplier adding the new customer. In contrast, a
sparse buyer supplier network fails to provide information necessary to reduce the
governance cost of the managing the relationship with the supplier adding the new
customer. If a buyer has a sparse network of suppliers, the cost of reducing uncertainty
can be lower by opting for market governance and switching to a new supplier where the
uncertainty in the new relationship is lower than with the current supplier. This suggests
that in sparse buyer supplier networks, the lack of information availability will increase
the buyer’s preference for market governance and the buyer will switch to a new supplier

to decrease demand and technological uncertainty when a supplier adds a new customer.

Hj0a1: Under low buyer supplier network density, buyer demand
uncertainty (high/low) leads to a governance choice of market
governance.
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Hj1a1: Under low buyer supplier network density, buyer technological
uncertainty (high/low) leads to a governance choice of market
governance.

Alternatively, in dense buyer supplier networks, information is available
from suppliers within the buyer’s supplier network. By accessing this
information, a buyer may reduce demand and technological uncertainty created
when a supplier adds a new customer. The cost to access this information is
minimal to the buyer and reduces the cost of managing the relationship with the
current supplier. Having reduced demand uncertainty, the buyer will not need to
coordinate changes in production as often. In addition, by accessing information
through the network, the buyer will be aware of pending technological changes
and can adjust its product offering to account for the changes in technology. This

suggests that when buyers have dense supplier networks, they will be less likely

to switch suppliers or vertically integrate the production of the component.

H10a2: Under high buyer supplier network density, buyer demand
uncertainty (high/low) leads to a governance choice of vertical
coordination with the current supplier.

Hj1a2: Under high buyer supplier network density, buyer technological
uncertainty (high/low) leads to a governance choice of vertical
coordination with the current supplier.

If the buyer chooses to continue working with a supplier after the supplier adds a
new customer, the density of the buyer’s supplier network influences the level of vertical
coordination. As a source of information, the network the can reduce buyer demand
uncertainty in its relationship with the supplier. Information supplied by the network is

inexpensive, relative to formal governance mechanisms, and is from organizations that

the buyer has worked with in the past. Information gathered from these close associates
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tends to be more reliable and detailed (Granovetter 1985). Research supports the notion
that organizations use networks to assess threats and opportunities within the market
(Rowley et al. 2000; Walker et al. 1997). In the case of demand uncertainty, the buyer
can determine from its network of suppliers if the new customer is adding capacity to
embark on a market expansion campaign, thus threatening the buyer’s future market
share. On the other hand, the supplier’s new customer may be adding the buyer’s current
supplier to address a quality issue with its supplier and the buyer may be able to
capitalize on the opportunity to increase its market share. However, in sparse buyer
supplier networks, information regarding the inclinations of the new customer is
diminished. This suggests when buyers have a sparse network of suppliers, buyers will
need to increase the level of vertical coordination with the supplier adding the new

customer to offset demand uncertainty.

Hjob: As buyer supplier network density decreases, the relationship

between buyer demand uncertainty and vertical coordination with
the supplier increases.

Technological uncertainty reduces the ability of the buyer to accurately forecast
technical requirements (Walker and Weber 1984). A dense network of suppliers reduces
the degree of technological uncertainty confronting the buyer by providing information
on technical advances (Valente 1995). The buyer can use this information from its
supplier network to determine if the new customer is offering new technology and
threatening the buyer’s technology. Conversely, if the buyer supplier network density is
low, the flow of information through the network is diminished and the buyer is at a

greater threat of technological obsolescence. In sparse buyer supplier networks, the

buyer will need to invest in a greater level of vertical coordination directly with the

51



supplier to reduce technological uncertainty. On the other hand, having access to a dense
network of suppliers, the buyer can gather timely and reliable information without
instituting increased levels of governance with the current supplier. It is expected that if
the buyer has a dense network of suppliers, the buyer’s preference for increasing vertical

coordination with the supplier will be diminished.

Hjib: As buyer supplier network density decreases, the relationship
between buyer technological uncertainty and vertical coordination
with the supplier increases.

52



CHAPTER FOUR
RESEARCH METHOD

The research hypotheses presented in the preceding chapter are empirically tested
by examining decisions of supply chain management professionals to adapt existing
supplier relationships to accommodate the addition of a new customer by a current
supplier in their supplier network. The research of adaptation of supplier relationships
poses significant challenges in isolating the phenomenon. Relationships with suppliers
typically incorporate a time horizon making immediate adaptation of the relationship
difficult. Retrospective surveys require the informant to construct responses for two
incidences in time: the time of the addition of the supplier’s new customer and the
response at a later date when the purchase agreement is amended. The difference in time
between the events introduces confounding factors, limiting the validity of the results
(Cook and Campbell 1979). To isolate the factors influencing the decision making
process, an experimental scenario design is utilized (e.g., Achrol and Gundlach 1999;
Dutta and John 1995; Joshi and Arnold 1997; Pilling et al. 1994).

The research for this dissertation is conducted in two phases. In the first phase, a
qualitative analysis, literature review, and pre-test are conducted to gain a deeper
understanding of the phenomenon. In the qualitative analysis adaptive responses are
investigated by interviewing supply chain management professionals and performing a
literature review to develop the experimental scenarios. This is followed by the pre-test
of potential items to be used in the second phase of the research. The second phase uses
role-playing scenarios in seven 2 x 2 mixed design experiments. The transaction cost

economic variables (buyer asset specify, buyer performance ambiguity, buyer demand
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uncertainty, and buyer technological uncertainty) are tested with between group
treatments and the network variables (centrality and density) are tested with within group

treatments.

Validation of Variable Measures and Pre-test

Validation of the variable measures and experimental scenarios to be used in this
research necessitate a pre-test strategy to specify the domain, purify measures, and
establish external validity of the experimental design. The pre-test portion of this
research investigates the adaptive responses taken by supply chain management
professionals and the validation of the experimental scenarios to be used in the study.

The research follows an iterative process to increase the understanding of how the
conceptual elements are perceived in industry and how scenarios developed are
understood by professionals. The development of the variable measures and
experimental scenarios uses a three-step process. The first step focuses on collecting
adaptive responses from supply chain management professionals when confronted with
the unanticipated addition of a new customer by a supplier. Second, a literature review to
compile a list of adaptive responses and potential items for the constructs tested in the
experimental design is undertaken. Finally, a pre-test is conducted with supply chain
management professionals for each of the items to be used in the experiments. After each
step in the process, wording of items and scenarios are altered as needed.

The first step entails collecting responses of adaptive behavior taken by supply
chain management professionals upon learning of a supplier selling to a new customer
using an open-ended question format. The event of learning of a supplier selling to a new

customer is conceptualized as an unanticipated event that is new information to the

54



manager (Williamson 1991). A clinical professor of purchasing management assisted in
the development of a sampling frame. Forty six supply chain management professionals
were contacted by e-mail requesting their participation (Appendix 1) with an outline of
the research (Appendix 2). A second e-mail was sent requesting their participation
(Appendix 3). After two weeks, a third e-mail was sent as a reminder to non-respondents
(Appendix 4). Twenty seven professionals agreed to participant, resulting in a 59%
response rate.

The twenty seven supply chain professionals were interviewed over the phone
using an open-ended question format (Appendix 5) to understand their reaction to
supplier adding a new customer. Questions focused on how the subjects would structure
relationships with suppliers concerning asset specificity, performance ambiguity, demand
uncertainty, and technological uncertainty and how centrality of the supplier’s new
customer and the density of their supply network would influence their response
concerning the supplier adding the new customer. These professionals stressed the need
to reduce uncertainty regarding the relationship with the supplier and avoid any potential
adverse effects regarding delivery performance, supplier production capacity, diversion
of dedicated resources, and leakage of propriety information. Furthermore, if the
supplier’s new customer occupied a central position in the industry, then uncertainty of
the relationship with the supplier increased. Professionals with greater experience in
supply chain management stressed that the density of their supplier network factored into
the decision making process of governing the relationship with individual suppliers.

Dense networks served as a source of informal information that reduced the need for an
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increase in vertical coordination with an individual supplier and reduced the likelihood of
switching to a new supplier in the event of a customer being added.

The second step consists of conducting a review of the extant literature for
measurement scales for vertical coordination and the independent variables. The results
of the literature review are presented in Appendix 6. The literature review determined
the construct definition (measure) and the items used to measure the construct in previous
research. Vertical coordination has been defined as the extent parties carry out focal
activities in a cooperative and coordinated way (Andersen and Buvik 2001; Buvik 2000),
interfirm flows of activities, resources, and information in order to coordinate productive
values and deal with the realignment of terms of trade (Buvik and Andersen 2002; Buvik
and Gronhaug 2000), the regular pattern of similar or complementary actions and
activities (Jap 2001), and the purposive organization of the flow of activities and
information between the transacting parties (Buvik and John 2000). These definitions of
vertical coordination focus on the need for transacting parties to engage in purposive and
coordinated action in the exchange of information in pursuit of economic gain. Items
used to measure vertical coordination include cooperation with the supplier in quality
assurance (Andersen and Buvik 2001; Buvik 2000; Buvik and Andersen 2002; Buvik and
Gronhaug 2000; Buvik and John 2000), resolution of conflicts (Buvik and Gronhaug
2000), price development and market conditions (Buvik and Gronhaug 2000; Buvik and
John 2000), new product development (Andersen and Buvik 2001; Buvik and Andersen
2002; Buvik and Gronhaug 2000), production capacity (Andersen and Buvik 2001; Buvik

and Andersen 2002), and goal setting and forecasting (Artz and Brush 2000).
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Research focusing on transaction specific assets has defined &@saction specific
assets as investments made by the OEM/buyer with a particular supplier (Bensaou and
Anderson 1999; Buvik 2000; Buvik and Andersen 2002; Buvik and Reve 2001; Heide
2003; Heide and John 1990; Heide and John 1992; Heide and Stump 1995; Rokkan et al.
2003; Stump 1995; Stump and Heide 1996) and assets invested in export channels (Klein
1989; Skarmeas et al. 2002). Definitions of transaction specific assets stress the
idiosyncratic nature of the assets with a particular supplier and the loss of value if these
assets are transferred to other uses. Items measuring transaction specific assets account
for investments in tooling and equipment (Artz and Brush 2000; Buvik 2000; Buvik and
Andersen 2002; Buvik and Reve 2001; Heide 2003; Heide and John 1990; Heide and
John 1992; Heide and Stump 1995; Rokkan et al. 2003; Stump 1995; Stump and Heide
1996), tailoring of the buyer’s production system (Buvik and John 2000; Heide 2003; Jap
2001), training of personnel (Rokkan et al. 2003; Skarmeas et al. 2002), and adaptation of
technological standards (Buvik 2000; Buvik and Andersen 2002; Buvik and Reve 2001;
Heide and John 1990; Heide and John 1992; Joshi and Stump 1999). These items address
the spectrum of asset specificity to include site specificity, physical asset specificity,
human asset specificity, and dedicated assets (Williamson 1985) with a particular
supplier in an exchange relationship.

Previous research regarding performance ambiguity on part of the buyer has been
adapted to the context of the research. For instance, in buyer-supplier relationships,
performance ambiguity has been defined as the predictability/difficulty of the buyer in
evaluating behavior/performance of the supplier (Heide and John 1990; Heide and Miner

1992; Heide and Stump 1995; Joshi and Stump 1999; Stump and Heide 1996). In a
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franchisor/franchisee context, Antia and Frazier (2001) define performance ambiguity as
the “extent of information available regarding agent performance,” and in a
manufacturer/distributor context, performance ambiguity is defined as the “ex ante
difficulty faced by the manufacturer in evaluating the specific geographic area covered by
the distributor” (Bergen et al. 1998). Items used to measure performance ambiguity in
buyer-supplier relationships include ability to predict prices from the supplier (Heide and
John 1990; Heide and Miner 1992; Joshi and Stump 1999), ability to predict delivery
performance (Heide and Stump 1995; Joshi and Stump 1999), ability of supplier to adapt
to changes in order specifications (Heide and Stump 1995; Joshi and Stump 1999), and
monitoring of supplier (Heide and John 1990; Heide and Miner 1992).

Prior research has separated environmental uncertainty into demand uncertainty
and technological uncertainty. Demand uncertainty has been defined as changing market
conditions (Andersen and Buvik 2001; Buvik and Gronhaug 2000), price and volume
uncertainty (Artz and Brush 2000), and inability to forecast volume requirements
(Bensaou and Anderson 1999; Heide and John 1990; Heide and Stump 1995; Robertson
and Gatignon 1998). Items used to measure demand uncertainty include demand for end
product varies continually (Andersen and Buvik 2001; Artz and Brush 2000; Buvik and
Gronhaug 2000; Buvik and John 2000), volume requirements for this component are
predictable/reliable (Bensaou and Anderson 1999), demand is difficult to forecast
(Robertson and Gatignon 1998), and predictability of industry sales volume for end
product (Ganesan 1994; Heide and John 1990; Heide and Stump 1995). These items

capture both the inability to predict the future demand for the end produét and the
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inability to provide the supplier with accurate volume predictions needed for production
scheduling.

Technological uncertainty has been defined in prior research as technological
dynamism (Andersen and Buvik 2001; Buvik and Gronhaug 2000), likelihood of major
changes in a component, performance, and manufacturing processes (Bensaou and
Anderson 1999), extent of technical innovation and rate of change of technology (Celly et
al. 1999), inability to predict accurately technological changes in product and/or process
technology (Robertson and Gatignon 1998; Stump 1995; Stump and Heide 1996), and
inability to forecast accurately the technological requirements in a relationship (Heide
and John 1990). Items used to measure technological uncertainty include product
purchased has high innovation rates and short life cycles (Andersen and Buvik 2001;
Buvik and Gronhaug 2000; Buvik and John 2000; Robertson and Gatignon 1998),
predictability of technological changes in the end product (Stump and Heide 1996), and
changes in product specifications (Heide and John 1990; Stump 1995; Walker and Weber
1984). These definitions and items conceptualize technological uncertainty as external to
the focal buyer-supplier relationship that influence the predictability of technical changes
to the end product or components purchased and the inability to forecast technical
specifications for the supplier on behalf of the buyer.

Empirical research regarding the network variables centrality and density in
supply chain literature is limited to research conduced by Antia and Frazier (2001).
Centrality is defined as the strength of an individual agent’s position in an agent network.
Items to measure the agent’s position are crucial cog in the franchisee network, maintain

few relations in other franchisees, activity in franchise network, number of links with
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other franchisees, and centrality in franchise system. Density is defined as the average
strength of relations in a network. Items to measure the density of a network are
franchisees share close ties amongst themselves, degree of interaction among franchisees,
closeness of relations among franchisees, degree of communication and discussion of
common problems among franchisees, and cohesiveness.

This research investigates the adaptation of governance in an existing buyer-
supplier dyad when an unanticipated event occurs, specifically when the supplier adds a
new customer. As the scales in the extant literature were meant for different contexts, the
scales are adapted to the context and focus of this study where necessary, based on the
responses of the supply chain management professionals interviewed in step one and
input from academic experts familiar with transaction cost economics and network
theory.

In the third step, a pre-test of the items used in each of the scenarios is conducted
with eighteen professionals. The questionnaire e-mailed to each professional is presented
in Appendix 7. In the pre-test, each of the items is tested individually for its effect on
vertical coordination. Consistent with transaction cost economics, the high treatments for
buyer asset specificity, performance ambiguity, demand uncertainty, and technological
uncertainty led to increased vertical coordination with the supplier (p <.001). Testing of
the control variables showed that market position had no effect on vertical coordination;
however, having a single supplier (p <.001), few qualified suppliers in the market (p <
.001), and purchasing frequency (p <.01) led to increased vertical coordination with the
supplier. The results for the transaction cost and control variables are presented in Table

4. The results for buyer supplier network density and supplier new customer centrality

60



are presented in Table 5 and were not significantly different between the high and low
treatments. However, all four treatments were significantly different than zero, indicating
that the subjects were adapting the governance and increasing the degree of vertical
coordination with the supplier due to the addition of the new customer.

After completing the survey, each participant was interviewed to assess how well
each item was comprehended and measured the intended construct. Analysis of the
results revealed that the manipulations were directionally correct and were well
understood by the participants. Suggestions for improvement of the wording were

incorporated in to the scenarios used in the seven role-playing experiments.

Experiment Method and Design

Sampling Frame. A key informant methodology is used to generate the data for
this research. The sampling frame chosen for this research requires knowledgeable
professionals as key informants (Campbell 1955; John and Reve 1982). Subjects for this
research required supply chain management professionals that possess unique knowledge
required in the adaptation of purchasing agreements and management of supplier
relationships. Supply chain management professionals have responsibility for
developing, negotiating, managing, and monitoring supplier contract performance

(Cannon et al. 2000). The sampling frame consists of supply chain professionals who are

members of the Institute for Supply Management (ISM)3. A subset of 4630 ISM supply

chain management professionals from Standard Industry Codes (SIC) 350, 360, 370, and

3 Formerly known as the National Association of Purchasing Management
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3804 were randomly selected. Members supplying a home address were removed and
only professionals supplying a work address in the U.S. were included in the sample. A
final sample of 2681 resulted. Phone numbers for the sample were obtained from
whitepages.com and Verizon information.

Response Rate. For the seven role-playing experiments 867 supply chain
management professionals were contacted, 504 agreed to participate and 363 either
declined to participate (123), no longer worked for the firm (178), or the phone number
was unavailable for the firm (62), leading to a response rate of 58%. Of the supply chain
management professionals that agreed to participate, 336 are male and 168 are female,
and 257 of the respondents are managers and 247 are non-managers. Of the supply chain
management professionals that did not participate, 216 are male and 147 are female, and
160 of the respondents are managers and 187 are non-managers.

Sample Characteristics. The sample consists of 504 supply chain management
professionals. The characteristics of the respondents are presented in Table 6. The
sample comprises 336 males and 168 females. Segmented by industry, 190 respondents
are from SIC 350, 118 respondents are from SIC 360, 107 respondents are from SIC 370,
and 89 respondents are from SIC 380. Respondents from firms of less than 500
employees amounted to 153, and 351 respondents are from firms with greater than 500
employees. Segmented by job title, 253 of the respondents are managers and 251 are
non-managers.

Unit of Analysis. Consistent with transaction cost economics, the unit of analysis

for this research is the exchange relationship (Williamson 1985; 1975). This research

4 Corresponds to North American Industry Classification System (NAICS) codes 333, 334, 335, 336, and
339
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focuses on the adaptation of the exchange relationship from the buyer’s perspective. The
focal exchange relationship for this research is the relationship between a buyer and its
supplier established before the addition of a new customer by the supplier. The
conceptualization of the need to adapt the exchange relationship arises from the addition
of a new customer by the supplier. The addition of the new customer introduces an
external disturbance to the relationship between the buyer and the supplier which needs
to be accounted for to prevent maladaptation costs (Williamson 1991).

Design and Procedure. Seven individual role-playing scenarios using a 2 x 2
mixed design experiment were conducted to test the model. Subjects were presented a
role-playing scenario where they were to imagine themselves in a given treatment
condition. Role-playing scenarios provide controlled study of behavior where subjects
enact the scenario described (Geller 1978) and can be an appropriate research method to
capture the decision making process of subjects (Forward et al. 1976). The use of role-
playing experiments has been shown to be an effective approach for operationalizing
variables in a supply chain context (Achrol and Gundlach 1999; Dutta and John 1995;
Jackson Jr. et al. 1984; Joshi and Amold 1997; Pilling et al. 1994; Wuyts et al. 2004). In
each experiment, the transaction cost variable (buyer asset specificity, buyer performance
ambiguity, buyer demand uncertainty, and buyer technological uncertainty) is tested
between groups, and the network variable (centrality and density) is tested within groups.
Scenarios for each treatment are presented in Appendix 8 to 21. Each treatment consists
of 36 randomly assigned subjects. To control for order effect, in each of the seven
experiments, the subjects are divided into two groups of 18 subjects each. For one group,

the high treatment for the within group variable (centrality or density) is presented first.
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For second group, the low treatment for the within group variable (centrality or density)
is presented first.

The scenario was developed for the subjects to role-play the position of a supply
chain manager responsible for acquiring CD-ROM drives for a leading computer
manufacturer. The choice of CD-ROM drives was made based on the subjects’
familiarity of CD-ROMs drives, the need to exchange technical and marketing
information to integrate the CD-ROM drive with the computer, and the market maturity
for CD-ROM drives. The purchase of CD-ROM drives requires the subject to weigh the
decision to continue working with the current supplier while retaining the option to
switch to another supplier. Acquiring the CD-ROM drive requires the buyer to share
sensitive technical and marketing information with the supplier, exposing the buyer to
opportunistic behavior on behalf of the supplier (Williamson 1985; 1975). In contrast,
the buyer may protect against opportunistic behavior by developing norms and familiarity
with the supplier (Heide and John 1992; Noordewier et al. 1990) through repetitive
purchases over a period of time and retaining the option to exit the relationship and
purchase the CD-ROM drives from other suppliers in a mature market.

Each treatment was administered over the phone. Presentation of the scenario and
collection of data took approximately five minutes for each treatment. For each scenario,
each subject was instructed to assume a role-playing posture in which they assumed the
position of supply chain manager responsible for buying CD-ROM drives for a leading
computer manufacturer. For each subject, vertical coordination was defined followed by
presentation of the assigned scenario. In the mixed design experiment, each subject was

first presented their assigned treatment regarding the transaction cost economics variable
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of interest and asked the degree of coordination they would recommend with the supplier
on a 7-point scale (1 = very limited coordination, 7 = very extensive coordination). The
subjects were then informed that the supplier had unexpectedly added a new customer
that had previously not worked with any suppliers in their network. This was followed
by administering a within subject treatment of the network variable (centrality or
density). After each treatment, subjects were instructed to recommend one of three
choices of action (find another supplier, produce internally, or continue purchasing from
the current supplier). If a subject recommended to continue purchasing from the current
supplier, then they were instructed to recommend the level of coordination they would
have with the supplier after the addition of the new customer on a 11-point scale (-5 =
extremely decrease, 0 = same level of coordination, 5 = extremely increase). Each
scenario was concluded by gathering data on the subjects experience in supply chain
management (number of years), position, supplier network size, industry, and firm size

(number of employees).

Dependent Variable

Vertical Coordination. Vertical coordination is conceptualized as the purposive
organization of the flow of activities and information between the buyer and the supplier
(Andersen and Buvik 2001; Buvik and Andersen 2002; Buvik and Gronhaug 2000; Buvik
and John 2000). Vertical coordination is operationalized as the degree of information
exchanged between the buyer and the supplier. Information exchanged included
production costs, market conditions for the end product, future market strategies, and
joint efforts in product development and quality control (Andersen and Buvik 2001;

Buvik and Andersen 2002; Buvik and Gronhaug 2000; Buvik and John 2000).
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Independent Variables

Buyer Asset Specificity. Buyer asset specificity is conceptualized as the buyer’s
investments that are undertaken in support of a particular transaction, where the salvage
value of the investments is much lower in best alternative uses or by alternative users
should the original transaction be prematurely terminated (Williamson 1985; 1975).
Buyer asset specificity describes the investments made by the buyer in physical assets,
production processes, and knowledge that are specific to the supplier (Buvik and John
2000; Heide and John 1990; Joshi and Stump 1999). Buyer asset specificity is
operationalized as the degree of investment by the buyer specifically with the current
supplier. The treatment for buyer asset specificity contrasts the degree of investment by
the buyer with the current supplier. Buyer asset specificity is manipulated as “You have
made significant investments specifically with this supplier” (high buyer asset specificity)
and “You have made few investments specifically with this supplier” (low buyer asset
specificity).

Buyer Performance Ambiguity. Buyer performance ambiguity is conceptualized
as the uncertainty of the buyer to accurately evaluate the supplier’s ex post performance
(Heide and John 1990). Buyer performance ambiguity is operationalized as the inability
of the buyer to accurately predict supplier performance with regard to price and delivery
(Joshi and Stump 1999). Buyer performance ambiguity is manipulated as “You have
been unable to accurately measure prices and delivery performance of this supplier
easily (high buyer performance ambiguity) and “You have been able to accurately

measure prices and delivery performance of this supplier easily (low buyer performance

ambiguity).
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Buyer Demand Uncertainty. Demand uncertainty is conceptualized as the buyer’s
inability to accurately forecast the volume requirements (Walker and Weber 1984).
Buyer demand uncertainty reflects the changing conditions of the markets that the
organization is engaged (Buvik and John 2000), and the buyer’s inability to forecast
accurately the demand for the components from the supplier (Heide and John 1990).
Buyer demand uncertainty is operationalized as the degree of demand uncertainty facing
the buyer due to demand volatility and the ability to forecast production volumes for the
supplier (Buvik and John 2000). Buyer demand uncertainty is manipulated as “The
demand for your computers varies continually and it is difficult to forecast production
volumes for your supplier” (high buyer demand uncertainty) and “The demand for your
computers is steady and it is easy to forecast production volumes for your supplier” (low
buyer demand uncertainty).

Buyer Technological Uncertainty. Buyer technological uncertainty is
conceptualized as the buyer’s inability to accurately forecast technical requirements
(Walker and Weber 1984). Buyer technological uncertainty reflects the frequency of
expected changes to the component and future technological improvements to the
component (Andersen and Buvik 2001; Buvik and Gronhaug 2000; Buvik and John
2000). Buyer technological uncertainty is operationalized as the degree of technological
uncertainty facing the buyer due to technological change and the ability to forecast
requirements (Heide and John 1990). Buyer technological uncertainty is manipulated as
“Technology changes rapidly and it is difficult to forecast requirements” (high buyer
technological uncertainty) and “Technology changes slowly and it is easy to forecast

requirements” (low buyer technological uncertainty).
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Supplier New Customer Centrality. Centrality in a network is conceptualized as
the organization’s position in the network relative to others (Wasserman and Faust 1994).
Network centrality measures the degree to which organizations occupy a position of
influence and status within the network (Podolny 1993). Supplier new customer
centrality is operationalized as the new customer’s competitive position in the industry
network and the number of ties with other organizations in the industry (Antia and
Frazier 2001). Supplier new customer network centrality is manipulated as “The
supplier's new customer is a competitor and maintains many ties with other
organizations within the industry” (high supplier new customer network centrality) and
“The supplier’s new customer is not a competitor and maintains few ties with other
organizations within the industry” (low supplier new customer network centrality).

Buyer Supplier Network Density. Buyer supplier network density is
conceptualized as the interconnectiveness of organizations within a network (Coleman
1988). Buyer supplier network density reflects the relative number of links between
organizations within the buyer’s supplier network. Buyer supplier network density is
operationalized as the cohesiveness of the buyer’s supplier network and interaction
amongst the suppliers (Antia and Frazier 2001). Buyer supplier network density is
manipulated as “Your network of suppliers is very cohesive with extensive interaction
amongst the suppliers” (high buyer supplier network density) and “Your network of
suppliers is not very cohesive with no interaction amongst suppliers” (low buyer supplier

network density).
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Control Variables

Purchasing Frequency. Transaction cost economics assumes that purchasing
frequency is associated with specialized assets in support of the transaction, and that
increased asset specificity increases the exposure to opportunism (Williamson 1985;
1975). To control for purchase frequency, purchase frequency is held constant across the
scenarios at a high level (You have been frequently purchasing CD-ROM drives from a
single supplier...).

Relationship Duration. As the duration of the relationship increases between two
firms, relational norms, trust, and personal relationships evolve between the supplier and
buyer, reducing the threat of opportunism and decreasing ex post transaction costs
(Bradach and Eccles 1989; Heide and John 1992). To control for relationship duration,
relationship duration is held constant across the scenarios at two years (.. frequently
purchasing CD-ROM drives from a single supplier for two years).

Industry. The propensity to vertically integrate and supplier network
configuration vary between industries (Balakrishnan and Wernerfelt 1986; Bell 2005).
To control for differences between industries, the product purchased (CD-ROM drives)
and the end product (computer) are held constant across scenarios. In addition, the
industry for each subject was collected to investigate the consistency of responses from
the subjects across the four industries comprising the sampling frame.

Firm Size. Firm size can influence the behavior of the firm (Cyert and March
1992). Research has shown that larger firms have access to greater resources and an
ability to overcome the cost of changing the suppliers (Anderson 1985). Larger firms

may have greater bargaining power and can negotiate for greater control in their
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relationships with suppliers (Ganesan 1993). Firm size is controlled for by two methods.
First, firm size is held constant between the scenarios by instructing subjects that they are
purchasing components for a leading computer manufacturer (Imagine you are a supply
chain manager responsible for acquiring CD-ROM drives for a leading manufacturer of
computers). Second, post hoc, using data gathered from each subject, firm size
(measured as number of employees) is used to investigate the consistency of responses

from subjects for firms with less than 500 employees (coded as 0) and firms with greater

than 500 employees (coded as 1)5.
Gender. The gender of the subjects was collected and coded using a dummy

variable. Male subjects are coded as 1, and female subjects are coded as 0.

5 In the United States, the Small Business Administration has traditionally defined small businesses as less
than 500 employees.
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CHAPTER FIVE

RESULTS

The hypotheses are tested using seven role-playing mixed design experiments.
The transaction cost economics variables, buyer asset specificity, buyer performance
ambiguity, buyer demand uncertainty, and buyer technological uncertainty, are tested
between groups. The network variables, supplier new customer centrality and buyer
supplier network density, are tested within groups. Following accepted practice in the
marketing discipline, significance of hypothesis testing is found at p-values of 0.05 and
0.1. For each of the experiments where hypotheses were tested in a mixed design, a
Bonferroni correction factor is applied to account for the use of the same subjects in

testing two hypotheses. A summary of the results is presented in Tables 7 and 8.

Transaction Cost Economics Prescriptions

Hypothesis One. Consistent with transaction cost economics, H; postulates when

significant assets are invested by the buyer specifically with the supplier, the buyer will

desire greater vertical coordination with the supplier. In support of Hj, buyer asset

specificity has a significant impact on vertical coordination with the supplier (p < 0.05;
Bonferroni Correction Factor p < 0.1), with the buyer desiring greater vertical
coordination when the buyer has invested significant assets specifically with the supplier.
The Levene statistic indicates that the two groups have homogenous variance (p = 0.995,

NS). Analysis of the control variables for industry (F = 0.443, NS), firm size (p = 0.285,
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NS), and, gender (p = 0.616, NS) indicate no significant effect on buyer asset specificity
and vertical coordination.
Hypothesis Two. Hypothesis 2 postulates when buyer performance ambiguity

increases, the buyer will desire greater vertical coordination with the supplier. In support
of Hy, buyer performance ambiguity has a significant impact on vertical coordination

with the supplier (p < 0.05; Bonferroni Correction Factor p < 0.05), with the buyer
desiring greater vertical coordination when buyer performance ambiguity increases. The
Levene statistic indicates that the two groups have homogenous variance (p = 0.053, NS).
Analysis of the control variables for industry (F = 0.583, NS), firm size (p = 0.918, NS),
and gender (p = 0.454, NS) indicate no significant effect on buyer performance ambiguity
and vertical coordination.

Hypothesis Three. Hypothesis 3 postulates when buyer demand uncertainty

increases, the buyer will desire greater vertical coordination with the supplier. In support

of H3, as buyer demand uncertainty increases, the buyer desires greater vertical

coordination with the supplier (p < 0.05; Bonferroni Correction Factor p < 0.05). The
Levene statistic indicates that the two groups do not have homogenous variance (p =
0.021), and analysis of this hypothesis does not assume equal variances between the two
groups. Analysis of the control variables for industry (F = 0.861, NS), firm size (p =
0.878, NS), and gender (p = 0.540, NS) indicate no significant effect on buyer demand
uncertainty and vertical coordination.

Hypothesis Four. Hypothesis 4 postulates when buyer technological uncertainty
increases, the buyer will desire less vertical coordination with the supplier. The results

indicate that there is not a significant difference between the low and high treatments of
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technological uncertainty and the buyer’s desire for vertical coordination (p = 0.216, NS).

Therefore, Hy is not supported. The Levene statistic indicates that the two groups have

homogenous variance (p = 0.735, NS). Analysis of the control variables for industry (F =
0.295, NS), firm size (p = 0.348, NS), and gender (p = 0.366, NS) indicate no significant

effect on buyer technological uncertainty and vertical coordination.

Supplier New Customer Centrality

Hypothesis Five. Hypothesis 5 predicts the centrality of the supplier’s new
customer in the industry network will be positively related to buyer performance
ambiguity. The results indicate that for both high and low buyer performance ambiguity

there s not a significant difference between the high and low treatments for centrality of

the supplier’s new customer. Therefore, Hs is not supported.

The Levene statistic indicates that the groups for the centrality of the supplier’s
new customer for both the high buyer performance ambiguity (p = 0.548, NS) and low
buyer performance ambiguity (p = 0.801, NS) treatments have homogenous variances.
An order effect is present in the within group centrality treatment for the high buyer
performance ambiguity treatment (Central customer presented first, p = 0.01; Non-central
customer presented first, p = 0.02) and low buyer performance ambiguity treatment (Non-
central customer presented first, p = 0.035). Analysis of the control variables for each

buyer performance ambiguity treatment indicate industry (F = 0.433, NS; FHigh =
0.307, NS), firm size (p; . =0.135,NS; PHigh = 0.233, NS), and gender (pHigh = 0.457,

NS) have no significant effect on centrality of the supplier’s new customer and buyer

performance ambiguity. However, the results for the low buyer performance ambiguity
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treatment indicate a significant difference in responses due to gender (P o = 0-035),

with females having greater performance ambiguity when a central customer is added by
the supplier.

Hypothesis Six. Hypothesis 6 predicts the centrality of the supplier’s new
customer in the industry network will be positively related to buyer demand uncertainty.
The centrality of the supplier’s new customer increases the buyer demand uncertainty for

the low treatment for buyer demand uncertainty (p < 0.1), but is not significant for the

high treatment of buyer demand uncertainty, providing partial support for Hg.

The Levene statistic indicates that the groups for the centrality of the supplier’s
new customer for both the high (p = 0.805, NS) buyer demand uncertainty and low (p =
0.249, NS) buyer demand uncertainty treatments have homogenous variances. An order
effect is present in the within group centrality treatment for the high buyer demand
uncertainty treatment (Non-central customer presented first, p= 0.014), but is not present
in the low demand uncertainty treatment within group centrality treatment. Analysis of
the control variables for each buyer demand uncertainty treatment indicate industry

(F

Low = 0.624, NS; F.,. . =0.049, NS; Tukey test indicates no difference between
W High

industries), firm size (PLow =(.876, NS; Piigh = 0.235, NS), and gender (Pp o = 0-590,

NS) have no significant effect on centrality of the supplier’s new customer. However, the
results for the high buyer demand uncertainty treatment indicate a significant difference

in responses due to gender (p,;. , = 0.007), with females having greater demand
P High

uncertainty when a central customer is added by the supplier.
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Hypothesis Seven. Hypotheses 7al, 7a2, and 7b test the moderating effect of the
centrality of the supplier’s new customer in the industry network on the buyer asset
specificity/vertical coordination relationship. Hypothesis 7al predicts the buyer will
prefer the market governance option and switch to a new supplier instead of producing
the component internally or continuing to purchase from the current supplier when the

supplier’s new customer occupies a central position in the industry network. In support

of H7,1, when the supplier’s new customer is central to the industry network, buyers

significantly opted for market governance for both the high (p < 0.05) and low (p < 0.05)
treatments of buyer asset specificity.
Hypothesis 7a2 predicts the buyer will continue purchasing from the current

supplier when the supplier’s new customer is not central to the industry network. In

support of H7,7, when the supplier’s new customer is not central to the industry network,

buyers significantly opted to continue purchasing from the current supplier for both the
high (p < 0.05) and low (p < 0.05) treatments of buyer asset specificity.

If the buyer chose to continue purchasing from the current supplier after the

addition of the new customer, then H7y, predicts the centrality of the supplier’s new

customer will positively moderate the relationship between buyer asset specificity and
vertical coordination. The results indicate that the position the supplier’s new customer

in the industry network does not have a significant influence on the degree of vertical

coordination desired by the buyer. Therefore, H7y, is not supported.

The Levene statistic indicates that the groups for the centrality of the supplier’s

new customer treatment for the high buyer asset specificity treatment have homogenous
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variances (p = 0.250, NS). However, the Levene statistic indicates that the groups for the
centrality of the supplier’s new customer treatment for the low buyer asset specificity
treatment do not have homogenous variances (p = 0.032), and analysis of the low buyer
asset specificity treatment does not assume equal variances between the two groups. An
order effect is not present for the within group centrality treatment for either the high
buyer asset specificity or low buyer asset specificity treatments. Analysis of the control

variables for each buyer asset specificity treatment indicate industry (FLow =0.067, NS;

F =(0.773, NS), firm size (pLOW = (.588, NS; pHigh =(0.413, NS), and gender (pLoW

High
= (.779 NS) have no significant effect on the centrality of the supplier’s new customer
within group treatment. However, the results for the high buyer asset specificity

treatment indicate a significant difference in responses due to gender (pHigh =0.003)

with females desiring greater vertical coordination when a central customer is added by

the supplier.

Buyer Supplier Network Density

Hypothesis Eight. Hypotheses 8al, 8a2, and 8b test the moderating effect of

buyer supplier network density on the buyer asset specificity/vertical coordination

relationship. Hg,; predicts when the buyer’s supplier network density is low, the buyer

will prefer the market governance option and switch to a new supplier instead of

producing the component internally or continuing to purchase from the current supplier.

In support of Hg,1, when the buyer’s supplier network density is low, buyers
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significantly opted for market governance for both the high (p < 0.05) and low (p < 0.05)
treatments of buyer asset specificity.

Hypothesis 8a2 predicts the buyer will continue purchasing from the current

supplier when the buyer supplier network density is high. In support of Hg,7, when the

buyer supplier network density is high, buyers significantly opted to continue purchasing
form the current supplier for both the high (p < 0.05) and low (p < 0.05) treatments of
buyer asset specificity.

If the buyer chose to continue purchasing from the current supplier after the

addition of the new customer, then Hgy, predicts the density of the buyer’s supplier

network will inversely moderate the relationship between buyer asset specificity and
vertical coordination. For both treatments of buyer asset specificity, when the buyer has
invested significant assets and when the buyer has invested few assets specifically with

the supplier, the density of the buyer’s supplier network does not significantly moderate

the relationship between buyer asset specificity and vertical coordination. Therefore, Hgy

is not supported.

The Levene statistic indicates that the groups for the buyer’s supplier network
density for both the high buyer asset specificity (p = 0.271, NS) and low buyer asset
specificity (p = 0.709, NS) treatments have homogenous variances. An order effect is not
present in the within group buyer’s supplier network density treatment for either the high
buyer asset specificity or low buyer asset specificity treatments. Analysis of the control
variables indicate a difference in responses for the buyer’s supplier network density due

to industry (FHigh = 0.022), where respondents from SIC 360 desire greater vertical
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coordination than respondents from SIC 350. No differences in the buyer’s supplier

network density within group treatment are detected due to industry (Fy ow = 0-093, NS),
firm size (pHigh =0.474, NS; Pl ow ™ 0.347, NS), and gender (pHigh =0.308, NS; PLow™

0.395, NS).
Hypothesis Nine. Hypotheses 9al, 9a2, and 9b test the moderating effect of buyer

supplier network density on the buyer performance ambiguity/vertical coordination
relationship. Hog,; predicts when the buyer’s supplier network density is low, the buyer

will prefer the market governance option and switch to a new supplier instead of
producing the component internally or continuing to purchase from the current supplier.
For both the high and low treatments of buyer performance ambiguity, the results indicate

in low density buyer supplier networks, buyers did not significantly opt for market

governance. Therefore, Hg, is not supported.

Hypothesis 9a2 predicts when the buyer’s supplier network density is high, the
buyer will continue to purchase from the current supplier. For both the high and low

treatments of buyer performance ambiguity, the results indicate buyers did not

significantly choose to continue purchasing from the current supplier. Therefore, Hg,7 is

not supported.

If the buyer chose to continue purchasing from the current supplier after the

addition of the new customer, then Hgy, predicts the density of the buyer’s supplier

network will inversely moderate the relationship between buyer performance ambiguity

and vertical coordination. For both treatments of buyer performance ambiguity, the
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density of the buyer’s supplier network does not significantly moderate the relationship

between buyer performance ambiguity and vertical coordination. Therefore, Hgy, is not

supported.

The Levene statistic indicates that the groups for buyer’s supplier network density
for the high buyer performance ambiguity (p = 0.603, NS) treatment have homogenous
variances. The Levene statistic (p = 0.015) indicated that the groups for the low buyer
performance ambiguity treatment did not have homogenous variances, and the analysis is
conducted assuming not equal variances. An order effect is not present in the buyer’s
supplier network density within group treatment for either the high buyer performance
ambiguity or low buyer performance ambiguity treatments. Analysis of the control

variables for industry (F =0.137,NS; F, . = 0.264, NS), firm size (Py; gh™ 0.257,

High
NS; Prow™ 0.865, NS), and gender Py; h™ 0.968, NS; Plow = 0.261, NS) indicate no
significant effect on the buyer’s supplier network density within group treatment.

Hypothesis Ten. Hypotheses 10al, 10a2, and 10b test the moderating effect of

buyer supplier network density on the buyer demand uncertainty/vertical coordination

relationship. Hjg,) predicts when the buyer’s supplier network density is low, the buyer

will prefer the market governance option and switch to a new supplier instead of

producing the component internally or continuing to purchase from the current supplier.

In support of Hjga1, When the buyer’s supplier network density is low, buyers

significantly opted for market governance for both the high (p < 0.05) and low (p < 0.05)

treatments of buyer demand uncertainty.
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Hypothesis 10a2 predicts the buyer will continue purchasing from the current

supplier when the buyer supplier network density is high. In support of Hja2, when the

buyer supplier network density is high, buyers significantly opted to continue purchasing
form the current supplier for both the high (p < 0.05) and low (p < 0.05) treatments of
buyer demand uncertainty.

If the buyer chose to continue purchasing from the current supplier after the

addition of the new customer, then Hj gy, predicts that the density of the buyer’s supplier

network will inversely moderate the relationship between buyer demand uncertainty and
vertical coordination. The density of the buyer’s supplier network does not moderate the
degree of vertical coordination for the high buyer demand uncertainty treatment;
however, the density of the buyer’s supplier network significantly moderates the low
buyer demand uncertainty treatment (p < 0.05; Bonferroni Correction Factor p <0.1),

with the buyer desiring greater vertical coordination when buyer supplier network density

is low. Therefore, Hjqp, is partially supported.

The Levene statistic indicates that the groups for the buyer’s supplier network
density for both the high buyer demand uncertainty (p = 0.500, NS) and low buyer
demand uncertainty (p = 0.118, NS) treatments have homogenous variances. An order
effect is present in the buyer’s supplier network density within group treatment for the
high buyer demand uncertainty treatment (Central customer presented first, p = 0.024),
but is not present in the buyer’s supplier network density within group treatment for the

low demand uncertainty treatment. Analysis of the control variables for industry (FHigh

=0.414, NS; Flow™ 0.677, NS), firm size (pLOW =0.475, NS), and gender (pHigh =
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0.766, NS; p; , =0.190, NS) indicate no significant effect on the buyer’s supplier

network density within group treatment. However, for the high buyer demand

uncertainty treatment, firm size (Py; ¢h ™ 0.039) indicated a difference in responses

between small (< 500 employees) and large (> 500 employees) firms, with smaller firms
desiring greater vertical coordination.
Hypothesis Eleven. Hypotheses 11al, 11a2 and 11b test the moderating effect of

buyer supplier network density on the buyer technological uncertainty/vertical

coordination relationship. Hjj,1 predicts when the buyer’s supplier network density is

low, the buyer will prefer the market governance option and switch to a new supplier

instead of producing the component internally or continuing to purchase from the current

supplier. In support of Hj1,1, when the buyer’s supplier network density is low, buyers

significantly opted for market governance for both the high (p < 0.05) and low (p < 0.05)
treatments of buyer technological uncertainty.

Hypothesis 11a2 predicts the buyer will continue purchasing from the current

supplier when the buyer supplier network density is high. In support of Hy,2, when the

buyer supplier network density is high, buyers significantly opted to continue purchasing
form the current supplier for both the high (p < 0.05) and low (p < 0.05) treatments of
buyer technological uncertainty.

If the buyer chose to continue purchasing from the current supplier after the

addition of the new customer, then Hj 1}, predicts that the density of the buyer’s supplier

network will inversely moderate the relationship between buyer technological uncertainty
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and vertical coordination. The buyer’s supplier network density significantly increases
the degree of vertical coordination when buyer technological uncertainty is high (p <0.1;
Bonferroni Correction Factor, NS); however, when buyer technological uncertainty is

low the density of the buyer’s supplier network does not significantly moderate the

relationship. Therefore, H 1y, is partially supported.

The Levene statistic indicates that the groups for the buyer’s supplier network
density for both the high buyer technological uncertainty (p = 0.317, NS) and low buyer
technological uncertainty (p = 0.729, NS) treatments have homogenous variances. An
order effect is not present in the within group density treatment for either the high buyer
technological uncertainty or low buyer technological uncertainty treatments. Analysis of

the control variables for industry (F =0.565, NS; FLow =0.480, NS), firm size

High
(pHigh =0.346, NS; Plow™ 0.453, NS) gender (pHigh =0.130, NS; Plow™ 0.183, NS)
indicate no significant effect on the buyer’s supplier network density within group

treatment.
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CHAPTER SIX

THEORETICAL AND MANAGERIAL CONTRIBUTIONS OF THE STUDY

The objective of this dissertation was to integrate a network perspective with
transaction cost economics. Specifically, this research addressed how a buyer adapts its
relationship with a supplier due to structural changes occurring within a network of
suppliers. A limitation of transaction cost economics is a failure to account for
“interdependencies among a series of related contracts” (Williamson 1985, p. 393) when
examining a relationship between a buyer and supplier. Scholars have recently suggested
that to fully understand dyadic relationships, a network perspective needs to be
incorporated (Antia and Frazier 2001; Geyskens et al. 2006, Wathne and Heide 2004).
Using established transaction cost economics logic, this research integrated the structural
dimensions of centrality and density from network theory to address the governance of a
buyer with a current supplier that has added a new customer. The addition of the new
customer introduces uncertainty in the existing dyadic relationship between the buyer and
the current supplier due to the change in the surrounding network. As such, this research
focuses on the buyer’s adaptation of the dyadic governance and addresses the following
two research questions. First, does the centrality in the industry network of the supplier’s
new customer influence the governance in an existing relationship? Second, does the
density of the buyer’s supplier network moderate the governance with the current
supplier when a new relationship is added to the network? The results of this research
provide evidence that dyadic relationships are influenced by the network in which they
exist, and a deeper understanding of adaptive governance is gained when a network

perspective is integrated with transaction cost economics logic.
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Theoretical Contributions

Four conclusions are drawn from the results of this research. First, the transaction
cost economics prescriptions of increased transaction asset specificity, behavioral

uncertainty, and demand uncertainty in a buyer-supplier dyadic relationship lead to

increased vertical coordination with a supplier are supported6, providing nomological
support and internal consistency of the model. Second, the centrality in the industry
network of supplier’s new customer increases the future buyer demand uncertainty when
demand uncertainty is initially low and moderates the dyadic governance concerning
buyer asset specificity. Third, the buyer’s supplier network density moderates vertical
coordination with the supplier when buyer demand uncertainty is initially low and buyer
technological uncertainty initially high. Finally, buyer supplier network density has a
significant influence on governance choice. In low density buyer supplier networks,
buyers opted for market governance, and in high density buyer supplier networks, buyers
Choose to continue purchasing form the current supplier when a new customer is added
by the supplier.

Transaction Cost Economics Prescriptions. Transaction cost economics
Prescribes three forms of governance (market, hybrid, and vertical integration) in
Managing marketing channels (Heide 1994; Williamson 1985; 1975). Manufacturing
Hirms purchase components from a network of suppliers engage in a form of hybrid
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