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Abstract

Over the past decade, transaction cost theory (TCT) has received considerable attention from researchers in various disci-
plines of business. Unfortunately, the rich theoretical base of TCT has seen limited application in the operations and supply
chain management research. This article seeks to change that by providing a cogent synthesis of TCT, its assumptions, con-
structs, and propositions. It also summarizes existing empirical work in management and other disciplines that draws from the
TCT perspective and examines relationships in manufacturing organizations. A measurement model of transaction costs is sub-
sequently presented using data from 203 manufacturing firms in the OEM electronics industry. Guidelines and recommenda-
tions for researchers are then presented regarding both the uses of the theory and its measurement. Itis hoped that this study wil
stimulate work in the important areas of inter-firm relationships that draw from this rich but underutilized theoretical lens, and
thereby add another perspective to the knowledge base in related areas of the operations and supply chain management fields
© 2003 Elsevier Science B.V. All rights reserved.
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1. Introduction theory, law, finance, information systems, and mar-
keting have gained insights into a variety of issues
The transaction cost theory (TCT) has been around through a transaction cost lerizarney, 1990 In their
for nearly seven decades, and it received quite a comprehensive conceptual review on transaction cost
bit of prominence recently when Ronald Coase was analysis,Rindfleisch and Heide (199Have listed a
awarded the Nobel Prize in Economics for his early number of empirical studies that test hypotheses based
work on transaction cost€pase, 193)7 This interest on TCT using data from business organizations. So
was catalyzed by the work &filliamson (1975who while originating from the economics discipline, it has
in his seminal bookMarkets and Hierarchiezook generated considerable debate among scholars beyond
an inter-disciplinary approach to studying transaction the economics disciplingghoshal and Moran, 1996
costs as a social science phenomenon. As a resultYet, littte use has been made of this theory in the
of this work, researchers in sociology, organizational operations management (OM) literature. In particular,
with the growing importance of supply chain manage-
_— ment within the OM discipline, considerable oppor-
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TCT to manufacturing rather than services, as also associated with the theory, and the lack of clear direc-
evidenced by a preponderance of TCT studies that tion on applicability of TCT to OM issues. We seek
have been conducted in the past using data gatheredo change this by making a case for TCT specifically
from manufacturing firms Rindfleisch and Heide,  within the OM arena and attempting to provide con-
1997. So we will retain in our study a focus on the ceptual and empirical facilitation for future research.
manufacturing sector within the broader rubric of OM Specifically, this study has five objectives:
discipline, and investigate the application of TCT to
operations and supply chain management problems.
TCT, as discussed bwvilliamson (1975) puts the
notion of “transactions” or units of exchange as the fo-
cal point of the theory. He provides a carefully crafted
perspective on the nature of governance structures that
can exist between organizations under various exoge—'
nous conditions. A popular perspective espoused by
Williamson (1975)argues for market versus hierar-
chical governance structures based on the level of op-'
portunism present in the relationships. Markets and
hierarchies (or firm) are proposed as alternative instru-
ments for completing a set of transactions. The choice *
of instrument (alternatively also known as governance
mechanism) depends on the relational efficiency of
each. A number of antecedent conditions can influence The next section develops the assumptions, con-
governance mechanisms through the level of transac-structs and propositions of TCT. This is followed by
tion costs. a summary of empirical research that uses the TCT
TCT, while representing an economic perspective perspective and is relevant to OM research since the
differs from classical economics by incorporating the data in these studies are from manufacturing firms.
concept of &irm as germane to its analysis. A firm  The final section builds upon the first four sections by
is viewed as a governance structure as opposed to adescribing implications for future work in operations
production function. TCT’s basic premise is that the and supply chain management research.
cost of doing transactions (i.e. the cost of economic
exchange) could be too high under certain conditions.
In those cases, organizing the economic transaction2. Transaction cost theory
within the firm or hierarchy governance structure
might be superior to organizing it asnaarketbased Since TCT is a complex theory, it is useful to de-
governance structure. The basic tenets of this theory marcate its key assumptions, constructs, and proposi-
are based on assumptions about human behavior thations in a manner that facilitates its application to a
have been refined by Williamsoi\lliamson, 1975, variety of OM issues.
1985)from Coase’s original work.
It is unfortunate that despite the rich perspectives 2.1. Key assumptions
offered by TCT, its use by researchers in OM has been
limited at best. In particular, considerable opportuni-  Two key assumptions characterize TGRir{dfleisch
ties exist within the OM discipline for evaluating many and Heide, 1997 These can be summarized under
supply chain management related issues from the TCT the titles of bounded rationalityand opportunism
perspective. Why this has not occurred may partially Bounded rationality, a concept first articulated by
be due to the relatively recent attention paid to so- Herbert Simon in 1957, refers to the neurophysiologi-
cial science representations and methods as applied tacal and language limits of individual§imon, 1957.
OM, the limited use of economics as a reference disci- In an organizational context, while decision-makers
pline, the unique and occasionally opaque vocabulary might want to act rationally, they are limited in their

e To provide a cogent discourse on TCT, its key as-
sumptions, constructs, and propositions.

e To summarize empirical studies in other disciplines

which have obtained data within a manufacturing

or operations context.

To provide a general description and overview of

TCT-based constructs that are available in the liter-

ature to OM researchers for future research.

To describe the empirical measurement of the cen-

tral transaction cost construct that has not been as

well operationalized in prior literature.

To describe implications of the conceptual, empiri-

cal, and operational synthesis for future research in

OM and supply chain management in particular.
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ability to receive, store, retrieve, and communicate three of the most important ones to reflect the funda-
information without error. This limits the extent to mental representation of the theory: asset specificity,
which rational behavior can be conducted. TCT views uncertainty, and governance mechanisms or structures.
bounded rationality as a problem under conditions The latter serves as the dependent variable in TCT.
of uncertainty. These conditions make it difficult to Transaction costgan generally be represented in
fully specify the conditions surrounding an exchange, terms of two major component€iemons etal., 1993
thereby occasioning an economic problem. Given

unbounded rationality, all contingencies can be incor- Transaction costs: coordination costs

porated into a contract (i.e. through full specification + transactions risk

of the decision tree) and the players involved in the

exchange will not have to incur ongoing renegotiation  Co-ordination costs are the cost of exchanging
costs. When the rationality constraint is binding how- information and incorporating that information into
ever, it gives rise to transaction costs that need to be the decision process. In the case of a manufacturer—
minimized through a correct choice of governance.  supplier dyad it might include costs of exchanging in-

For instance, let's take the case of a manufacturer formation on products, price, availability, demand, as
and a supplier that have an ongoing relationship be- well as the costs to exchange design changes rapidly
tween them, and which also has been the setting for with the supplier. Transaction risk includes the risk
several research studies in the supply chain contextthat other parties in the transaction will shirk their
within the OM literature. Under conditions of high agreed upon responsibilities. Information asymmetry
turbulence in the demand environment, the inputs into augments this risk. For instance, in the dyad above,
the manufacturing process (say) need to be modified the supplier might deliver an inferior product if it
on an ongoing basis. If the inputs were deterministic knows the manufacturer may not be able to prove
and their complexity and change could be predicted the violation. In addition, transaction risk might also
with precision, a comprehensive contingent contract include asset-specific investments made by one party
could be specified between the manufacturer and sup-in the relationship. As soon as a supplier (say) makes
plier. Under uncertainty however, bounded rationality the investment, the manufacturer may demand price
forces the need for the two parties to incur consider- and other concessions in order to take advantage
able transaction costs associated with ongoing nego-of the supplier's sunken investmerZlemons et al.
tiations on specifications and prices. (1993) highlight two other aspects related to trans-

The second assumption, opportunism, indicates that action risk. The first is “small numbers bargaining,”
human actors in the exchange relationship will be whereby if there are only a few suppliers capable of
guided by considerations of self-interest with guile. supplying the product and the firm decides to procure
This includes behaviors such as cheating, lying, and from the market, it exposes itself to opportunistic
subtle forms of violation of agreements. In TCT, the behavior. In addition, “loss of resource control” may
existence of opportunism gives rise to transaction costs be another aspect of transaction risk, which relates
in the form of monitoring behavior, safeguarding as- to outsourcing a product that may be proprietary in
sets, and making sure that the other party does notnature and which may again increase the probability
engage in opportunistic behavior. of opportunistic behavior.

In sum, assumptions of bounded rationality and op-  Asset specificitgefers to the transferability of assets
portunism are distinctly different facets of TCT, and that support a given transaction. Highly asset-specific
together will give rise to transaction costs. Subse- investments (also called relationship-specific invest-
quently, governance mechanisms like the firm and the ments) represent costs that have little or no value out-
market offer ways to organize these transactions. side the exchange relationship. These costs are mainly

in the form of human specificity (e.g. training of sales-
2.2. Key constructs people specifically for a certain partner) or physical
specificity (e.g. investment by a supplier in equip-

While a number of constructs pertaining to TCT ment, tools, jigs, and fixtures to cater to idiosyncratic
have been discussed in the literature, we have chosemeeds of a manufacturer). Investments in information
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systems that primarily serve the needs of one unique relationship. For instanc&Bowen and Jones (1986)
customer and cannot be leveraged across other externatiescribe a typology of governance mechanisms for
parties would also be another form of asset-specific in- service organization exchanges that include relational
vestmentZaheer and Venkatraman (19%tiggestthat  markets and hierarchies that include cooperative
using proprietary systems increases business procesbehavior within their governance. Similarlyjeide
asset specificity. Inducement of IT into the relationship (1994) describes markets, hierarchies and bilateral
reconfigures the existing processes and creates procegovernance and their dimensions. Others (Elgide
dural specificity Mukhopadhyay and Kekre, 2002  and John, 1992; Bensaou, 193vave examined the
whereby firms develop processes (with or without IT, degree of cooperative or relational governance as
JIT etc.) that are unique to the relationship and which hybrid structures between markets and hierarchies.
may require learning time if developed with other sup-

pliers. 2.3. Key propositions

Uncertaintyrefers to the unanticipated changes in
circumstances surrounding a transaction. This un- With the assumptions and constructs of TCT de-
certainty could preclude both the formulation of a fined, we can build the logic behind the theory
contract ex ante and/or the ability to verify compli- (Williamson, 1975, 198p It can be stated compactly
ance ex post. The former (environmental uncertainty) as a collection of three propositions.
can be reflected in constructs such as unpredictability = Bounded rationality and opportunism give rise to
of the environment, technology, and demand vol-  transaction costs. These costs are higher under con-
ume and variety. The latter (behavioral uncertainty)  ditions of high asset specificity and high uncertainty.
includes performance evaluation and information  The most efficient governance mechanism (markets
asymmetry prObiemS. As discussed earlier, the effects or f"'m) needs to be chosen to Organize economic
Of the bounded rationality Constraint are accentuated act|v|ty In generaly |Ower transaction costs favor
by conditions of uncertainty. markets, while higher transaction costs favor hier-

Markets and hierarchy(alternatelythe firm) rep- archies.
resent governance mechanisms in their purest mode.

Each one has different mechanisms for co-ordinating Proposition 1. Bounded rationality and opportunism
the flow of materials and services through steps in give rise to transaction costs

the value chain Nlalone et al., 198)¢ Hierarchies,

firms, or vertically integrated entities control and direct As described earlier, bounded rationality of
this flow at a higher level in the management hierar- individuals in some cases limits the ability to specify
chy. Characteristics of hierarchical governance can be all conditions of the decision tree ex ante, thereby
achieved without ownership or completely vertically occasioning the necessity of specifying an incomplete
integrated entities. For instance in a supplier-buyer contract between parties and the economic costs of
dyad characterized as a hierarchical relationship, the managing the contract. The presence of opportunism
supplier manages the authority relations, control pro- where some parties are assumed to engage in be-
cedures, and incentives available through such struc- havior that requires monitoring increases the cost of
tures and enables decisions on design, price, delivery,transactions.

and quantity Heide, 1994 Markets on the other hand

co-ordinate flow through demand and supply forces, Proposition 2. Transaction costs are higher under
where in true competitive environments the buyer will conditions of high asset specificity and high uncer-
have a choice of products and chooses the one with tainty.

the best attributes.

While the theory is clearer with respect to pure TCT argues that asset-specific investments that are
forms of governance, various intermediate forms have made in a party within a transactional relationship give
also been conceptualized. These can be representedise to higher transaction costs. Specifically, the trans-
(for example) by the “degree” of vertical integra- action risk goes up for the party that makes the invest-
tion and the “extent” of cooperative behavior in the ment as the other party can engage in opportunistic
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behavior (e.g. demand lower prices). Similarly, high cal control could foster opportunistic behavior rather
uncertainty taxes bounded rationality and can increasethan constrain it (as the theory posits). In some cases,
the possibility of opportunistic behavior and increase rational controls in firms can enhance feelings of bias,
the co-ordination costs required. In other words, high inequity, unfairness, which in turn can create more
relationship-specific investments and uncertainty can subtle forms of opportunism in the form of “gaming.”
increase the costs required to have an efficient rela- They also argue that TCT does not account for the ef-
tionship under conditions of bounded rationality and ficacy of social controls, where the members imbibe
opportunism. the goals of the organization, limiting the threat of op-
portunism. Similarly, many have argued that “trust,”
Proposition 3. The most efficient governance mech- due to social norms or personal relations is underrepre-
anism(markets or hierarchyneeds to be chosen to sented in TCT and can serve as a substitute for formal

organize economic activityn general lower trans- contracts and controlsGgiesinger, 1990; Hill, 1990;
action costs favor marketsvhile higher transaction ~ Nooteboom et al., 1997The concept of uncertainty
costs favor hierarchies and its role in necessitating hierarchical governance

has also been questioned. High levels of uncertainty
This proposition represents the major predictive as- could create information-processing problems in firms
pect of TCT with respect to governance structures. that might make markets more preferatfieljelanski
Williamson argues that internal organizations (firms) and Klein, 199%. Several researchers have also argued
have certain properties that minimize transaction costs. that the hierarchy-market continuum is too simplis-
These include powerful control and monitoring mech- tic to represent various hybrid forms of governance
anisms due to their ability to measure and reward be- (Rindfleisch and Heide, 199Jones et al. (199 %ied
havior and output, cultural and social norms that create to integrate TCT with other theories like social net-
convergent goals, and the ability to provide long-term work theory in order to obtain stronger predictions of
rewards like promotion opportunities. These factors other governance modes like network governance.
make it difficult to appropriate or subvert subgroup Despite these criticisms, TCT has endured and con-
gains at the expense of the organization. Therefore, tinues to be an important anchor for a wide range of
opportunistic behavior and subsequently transaction issues important to managers. At worst, TCT offers an
costs are attenuated. Of course, internalization of ac- important theoretical lens for a number of problems
tivities should only take place if the cost reduction relevantto OM. Itis our contention that failure to fully
exceeds incremental costs due to additional adminis- recognize this lens will limit the quality of discourse
trative burdens and losses in production efficiencies. in the field. Below, we highlight relevant empirical
In summary, if transaction costs are low due to low work that can guide the use of TCT in manufacturing
asset specificity and uncertainty, then market gover- and supply chain management research.
nance will be preferred. Production costs are generally
lower in markets due to the economies of scale and
scope available to external service providers, which 3. Empirical studies on manufacturing firms
are subsequently reflected in the market prices. If on that use TCT
the other hand, transaction costs are high enough to
exceed the production cost advantages of the market, While studies drawing on TCT in the OM area are
then the hierarchical governance will be the more ap- limited, there have been a number of empirical inves-

propriate governing mechanism. tigations in related fields, particularly marketing and
management that have obtained data from manufac-
2.4, Critique of TCT turing firms and industries as well as other contexts. A

broad based search Rindfleisch and Heide (1997)
It is useful to note that while TCT offers a power- including manufacturers, exporters, foreign market
ful basis for governance choice, both its assumptions entry decisions, joint ventures, and alliances, re-
and tenets have been challengé&thoshal and Moran  vealed 45 such studies falling into the four contextual
(1996)argue that TCT fails to recognize that hierarchi- domains of vertical integration, inter-organizational
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relationships (horizontal and vertical), and test of associated with their measurement and operationaliza-
assumptions of TCT. However, given the objectives tion.

of our study, we were more focused in our review  Environmental uncertainty can be measured in sev-
and its analysis. We first review some of the key eral different ways. A multidimensional operational-
constructs and measures used in TCT, which is thenization of environmental uncertainty that recognizes
followed by a description of studies conducted in the both dynamism and complexity has been provided by

manufacturing context. Klein (1989). In contrast, several other researchers
have by passed the complexity dimension altogether

3.1. Constructs used in empirical TCT-based and focused mostly on the unpredictability of the ex-

research ternal environment (e.gAnderson, 1985; Heide and

John, 1990; Stump and Heide, 19%6nong others).
Even though there is high analytical diversity in Rindfleisch and Heide (1997ecommend that either
TCT-based work, researchers in OM would need to be form of this measure can be used depending upon the
cognizant of all the constructs that may be available study context.
to them in conducting TCT-based research. With this  Behavioral uncertainty relates to difficulties asso-
objective in mind, we briefly review here the litera- ciated with monitoring the contractual performance
ture on TCT-based constructs. In addition, except for of exchange partnerdi(lliamson, 1985%. Anderson
an occasional instance, we mostly review those con- (1985) initially operationalized this measure as a
structs that have multi-item operationalizations, since seven-point scale. According Rindfleisch and Heide
such scales are more robust and capture the construc{1997) several other researchers have also built on
domain better than single item scales. this measure and assessed behavioral uncertainty
According toRindfleisch and Heide (199,/JCT'’s as an issue of performance assessment (éeide
key dependent construct is governance structure,and John, 1990; Stump and Heide, 1996; Weiss and
while the independent constructs are asset specificity, Anderson, 1992among others).
environmental uncertainty, and behavioral uncer-  Finally, empirical work on direct measurement of
tainty. These authors provide a comprehensive review transaction costs has been more nascent and limited,
of these constructs, salient details of which are ab- and has mostly been treated at the conceptual rather
stracted and summarized below. In addition, the cen- than at the measurement level. Our review of the lit-
tral construct of transaction cost itself is germane to erature revealed few empirical measures for transac-
conducting empirical research in this area. tion cost. Based on a limited testing from 51 subjects,
Governance structure pertains to market, hierarchy, Pilling et al. (1994)categorized transaction costs as-
or intermediate mechanisms. It can be measured as thesociated with “ex ante costs of developing and set-
degree of vertical integration (e.@alakrishnan and  ting up an exchange relationship, and ex post costs of
Wernerfelt, 1986; Levy, 1985; Hu and Chen, 1993 monitoring performance, and dealing with opportunis-
among others), various types of control mechanisms tic behavior Rindfleisch and Heide, 1997 Accord-
(e.g.Stump and Heide, 1996; Parkhe, 199Be mar- ing to Rindfleisch and Heide (199,ther researchers
ket versus hierarchy construct (evalker and Weber, = who have provided measures of perceived or actual
1987; Masten et al., 1989; Walker and Poppo, 1991 transaction costs afeates (1989)Leffler and Rucker
among others), and hybrid forms of governance (e.g. (1991) Noordweir et al. (199Q)Sriram et al. (1992)
Klein et al., 1989; Heide and John, 1990 andWalker and Poppo (1991)
Asset specificity has by and large been measured as
a latent construct in the context of human asset speci- 3.2. Manufacturing context studies
ficity. Multi-item scales for human asset specificity
can be found in the work oAnderson (1985)Heide A search for manufacturing or operations context
and John (1990Xlein et al. (1989) andSriram et al. studies revealed 19 studies, which are summarized
(1992) among others. Scales for other types of asset in Table 1 It should be noted that while these stud-
specificity such as physical asset specificity or brand ies might not represent a comprehensive profile of all
name capital are less readily available due to difficulty the empirical TCT work that has been conducted in
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Table 1
Summary of key manufacturing studies using transaction cost theory (TCT)

Reference Sample Key independent variable(s) Key dependent variable(s) Key findings
Levy (1985) 69 manufacturing firms Asset specificity, The degree of vertical Higher assets specificity and uncertainty is related
environmental uncertainty integration to greater vertical integration.
Anderson (1985) 159 sales managers in the Asset specificity, uncertainty, The use of direct sales force Behavioral uncertainty, asset specificity, and
electronics industry transaction frequency vs. manufacturing reps. interactions are related to the use of direct
(in-house) sales force. <
Balakrishnan and 93 manufacturing industries Technological obsolescence Vertical integration Technological obsolescence has a negative ignpact
Wernerfelt (1986) on vertical integration. §
Walker and Weber 60 outsourcing decisions in Market competition, Outsourcing Interaction of uncertainty and competition affects &
(1987) US auto manufacturer environmental uncertainty outsourcing. <
Heide and John 199 manufacturers agents  Asset specificity of agency Replacement of principal Specific investments by agents are negatively =
(1988) in electrical equipment related to replicability of the principal. 5
industries =
John and Weitz 88 industrial manufacturers Asset specificity, Percentage of manufacturer All variables are positively related to %
(1988) environmental and sales through direct manufacturer’s forward integration. o
behavioral uncertainty distribution channels e
Noordweir et al. 140 manufacturers Environmental uncertainty Level of possession and High relational governance lowers acquisition g
(1990) acquisition cost costs under conditions of high uncertainty. o
Heide and John 155 manufacturing firms Asset specificity, Joint action and relationship Both party asset specificity are related to joint 8
(1990) environmental and continuity action. Supplier-specific investments are related t0g
behavioral uncertainty expectations of continuity. =
Walker and Poppo 99 supplier dyads of a large Asset specificity, competition  Transaction costs Asset specificity is related to lower in-firm g'
(1991) manufacturer transaction costs. @
Lieberman (1991) 203 manufacturers of Supplier concentration, asset As related to integration vs. Higher cost inputs are related to higher backward Qz.)
chemical products specificity, cost inputs contractual arrangement integration §
Sriram et al. (1992) 65 purchasing managers in  Asset specificity, perceived Buyer dependence, Supplier-specific investments are negatively relateda1>
large manufacturing firms transaction costs collaboration to perceived buyer dependence. Transaction costs®
are positively related to collaboration propensity.
Heide and John 155 manufacturing and 60  Asset specificity, relational Buyer's control over Buyer specific investments are positively related to—
(1992) supplier firms norms supplier’s decisions control over supplier decisions only when both E
parties share relational norms. 2
Anderson and Weitz 378 large Relationship-specific Commitment to the Idiosyncratic investments are positively associated:
(1992) manufacturer—distributor investments (actual and relationship with both manufacturer and distributor %
relationships perceived) commitment. l\h‘
Parkhe (1993) 111 manufacturers Perceptions of opportunistic Performance of alliance, Perceptions of opportunistic behavior are w
behavior, history of specific investments, negatively related to alliance performance, specific
cooperation contractual safeguards, investments and contractual safeguards. History of
perceptions of opportunistic cooperation negatively related to perceptions of
behavior opportunism.
Maltz (1994) 147 manufacturing firms Assets specificity, Probability of outsourcing Asset specificity has a negative and frequency has
transactional frequency warehousing a positive relationship with outsourcing.
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Table 1 Continued.

&NoC /eNOoURIN “M'IN U9A0ID A

Reference Sample Key independent variable(s) Key dependent variable(s) Key findings
Stump and Heide 165 chemical manufacturers  Asset specificity Incentive design and Specific investments by buyers protected through
(1996) monitoring specific investments by suppliers.
Bensaou (1997) 447 relationships in US and Switching costs, ownership  Cooperation Most relationships significant for Japanese but n
Japanese auto industry ration, contract length, goal for US relationships. Behavioral conditions
compatibility, fairness, important for cooperation.

technological
unpredictability, use of it

Azoulay (2000) Over 5000 clinical trials in  Complex knowledge Outsourcing probability Costly to monitor knowledge intensive trials tend
six major drug production activities vs. to be managed in-house rather than outsourced.
manufacturers generic data production

activities
Novak and Eppinger 7 key automotive systems  Product complexity Sourcing decision Significant positive relationship between produc
(2001) from eight luxury car complexity and vertical integration.

manufacturers
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a manufacturing setting, they do provide an adequate plier. Finally,Bensaou (1997draws from TCT in ex-
representation of the application of the theory. A re- amining cooperative governance (somewhere between
view of these studies can provide insight into the var- hierarchies and markets) among buyer—supplier dyads
ious problems and results’ specifically pertaining to in Japan and US automobile firms. He found that in
an industry set that is pivotal to OM and supply chain addition to structural factors (asset specificity, uncer-
management researchers. tainty, use of information technology) the behavioral

As can be seen from the table, a variety of depen- climate in both countries is a robust predictor of co-
dent variables are studied. While these include the operation. Collectively, even though some limitations
market versus firm structures operationalized in vari- exist (below), these studies provide a rich repertoire
ous forms, they also include sets of hybrid structures. of issues, measures, and relationships that have been
The governance mechanisms include the use of directstudied in the context of manufacturing firms being
sales force versus manufacturing representatives, com-the unit of analysis.
mitment to the relationship, vertical integration, for-
ward integration, backward integration, outsourcing, 3.3. Summary
and collaboration.

The results pertaining to asset specificity are  Based on our review of prior empirical literature,
fairly supportive of TCT’s propositions. In general, there are two limitations in this work that can pro-
asset-specific investments lead to the use of in-housevide opportunities for OM and supply chain manage-
sales force rather than manufacturing representa- ment researchers who wish to add value. First, none
tives (Anderson, 198p vertical integration I(evy, of the studies explicitly measure the central construct
1985, forward integration John and Weitz, 1998 of TCT, which are the transaction costs themselves.
in-sourcing Maltz, 1999, and lower in-firm trans-  This could partially be attributed to the complexity in
action costs \(Valker and Poppo, 1991 Uncertainty defining this construct. Therefore, studies implicitly
however is not as consistent. TCT proposes that assume its existence (mediating effect) in the theoret-
higher uncertainty in the context of the transaction ical justification of their hypotheses.
would increase opportunism (and transaction costs), Second, most studies view the operations context
thereby making firms more efficient than markets. as a black box, focusing exclusively on the dyadic re-
Evidence for this is found inevy (1985)who re- lationship. However, rich set of issues could be ex-
lated uncertainty with vertical integratiodnderson amined by looking at operations perspectives of the
(1985) found similar results with respect to uncer- key construct involved. For instance, asset specificity
tainty in monitoring behaviorAzoulay (2000)found can be examined in terms of its production-specific
that complex projects that require more monitoring components like investments in MRP, CAD, FMS,
tend to be conducted in-house, whikovak and ERP, and other planning and control systems that are
Eppinger (2001)elated product complexity to ver- tied into specific external relationships (this has been
tical integration. In contrast howeveBalakrishnan termed as business process asset specificiBalneer
and Wernerfelt (1986jound a negative relationship and Venkatraman, 19%hd later as procedural speci-
between technological obsolescence (an attribute of ficity by Mukhopadhyay and Kekre, 20pZEnviron-
uncertainty) and vertical integration. Their arguments mental uncertainty could be examined with respect
suggest that firms would rather have markets handle to the product process context. It could be viewed in
a technology that could quickly be obsolete, rather terms of product or process complexity, as also how
than committing to it through vertical integration. rapidly products and processes evolve and change (dy-

Other studies have examined specific TCT issues namism). Transaction costs could be studied in relation
related to opportunism. For instaniéarkhe (1993pb- to efficiency and performance metrics within the sup-
served that perceptions of opportunistic behavior in al- ply chain. Factors pertaining to changing influences of
liances have a negative impact on performance. Also, the demand environment on the supplier—buyer dyad
Heide and John (1992)und that buyers could protect could add to our understanding of buyer—supplier re-
their investment in a relationship and reduce oppor- lationships and flexibility. Finally, the influences of
tunism by establishing relational norms with the sup- technology, particularly information technology, as a
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means to reducing transaction costs and facilitating  Given the operations and supply chain related con-
outsourcing, all offer tremendous opportunities to ex- text of our own work, we chose to focus on long-term
tend and enhance existing work in the operations and buyer—supplier relationships and drew upon Pilling
supply chain management arena. et al.’'s measure to create a rich multidimensional
To facilitate this line of inquiry, we provide a possi- conceptualization of transaction costs. Four dimen-
ble metric for the transaction cost construct. The mea- sions were operationalized: (a) effort required in
sure is described and refined using structural equationdeveloping the relationship (effort), (b) monitoring
modeling. It is hoped that this measure will facilitate the performance of Supplier S (monitor), (c) ad-
the use of TCT in the OM area. dressing problems that might arise in the relationship
with Supplier S (problem), and (d) the likelihood
of Supplier S taking advantage of the relationship
4. The measurement of transaction costs (advantage). Each dimension was measured using
multi-item scales adapted frofilling et al. (1994)
Transaction costs are directly related to all the three Some scales were reversed to reduce method bias.
independent constructs we reviewed previously—asset Collectively, the dimensions adequately reflected ele-
specificity and uncertainty (both behavioral as well ments of co-ordination and transaction risk discussed
as environmentalRindfleisch and Heide (199ppsit earlier. The complete set of items for each of these
that direct transaction costs may arise in the form of dimensions is provided imable 2
direct costs that would include costs of crafting safe- A survey-based measure was developed to measure
guards; communication, negotiation and co-ordination transaction costs. Survey instrumentation allows for a
costs; screening and selection costs (ex ante) and mearich assessment of constructs and facilitates statistical
surement costs (ex post). testing of the relationships using a large sample. The
Transferring the concept of transaction costs to the unit of analysis for this study was the buyer—supplier
operational domain remains elusive. Ideally, objec- dyad. Since the actual manifestation of behavior or
tive measures of these costs as reflected in the dollargovernance is predicated on perceptions of transaction
costs of co-ordination and coping with transaction risk costs, the construct of interest measures “perceived
would greatly facilitate empirical work in the area. transaction costs.” Data were gathered from organi-
However, it is almost impossible to obtain an accu- zational buyers within a dyadic relationship. Data on
rate representation of these costs from financial data.these exchange relationships was gathered from pur-
Strassman (199discusses the use of selling and gen- chasing agents within the electronics OEM industry.
eral administrative (SGA) costs as reflected in finan- This industry is reflective of a wide range of purchas-
cial statements as a proxy for co-ordination costs. ing arrangements and provides a sampling frame of ad-
Firms incur SGA expenses in the process of manag- equate size. Within the set of buying organizations, the
ing, planning, promoting and co-ordinating their or- person most knowledgeable about supplier relation-
ganizations for the purpose of effective delivery of ships would be the senior most purchasing manager.
goods and services to customers. However, at bestConsistent with the guidelines ¢iuber and Power
these costs reflect the costs of both internal and exter-(1985) these individuals were targeted.
nal co-ordination and do not capture the costs involved  An initial set of 1000 purchasing managers, ob-
in managing transaction risk. Another alternative is to tained from a professional information service, was
assess transaction costs as perceived by an informedargeted. These individuals were asked to identify a
party. To our knowledgeRilling et al. (1994)s one of single supplier that provides an important input (elec-
the few studies that attempted such a measure. How-tronic component) to the production process and has
ever,Pilling et al.’s (1994)measure was evaluated in an ongoing relationship with the company. Respon-
an experimental setting with a limited set of 51 sub- dents were then asked to fill out a carefully designed
jects, and has not been subjected to the rigors of wide instrument specifically with respect to the dyadic re-
scale empirical validation. Consequently we under- lationship involving the selected supplier (Supplier S)
took such a scale validation and refinement process in and component (Component C). Of the 730 organiza-
this paper. tions that satisfied these criteria, 203 (27%) responded.

85UB017 SUOWILLOD BAIFER1D) 8|eal|dde 8y Aq peusenob a1 sapie O ‘8sn 40 Sa|nJ 10} Ariq18UIIUO 8|1 UO (SUO R IPUOO-pUe-SWLBI ALY A8 |IMARe1q 1 BUIUO//SA1IY) SUORIPUOD PUe swie | 8U188s *[202/60/G2] Uo Ariqiauljuo AB|im ‘Ariq sesuexly JO AiseAIun Aq 8-0¥000(€0)E969-2.20S/9TOT 0T/I0P/W00" A3 ImAre.qiuljuo//sdiy Wwol pepeojumod ' €002 ‘LTETELET



V. Grover, M.K. Malhotra/Journal of Operations Management 21 (2003) 457-473 467

Table 2
Iltems used to measure transaction costs

This discusses issues diow you established and are maintaining your working relationstihh Supplier S. We want to measure the
amount of effort and costs that were required to set up and maintain this relationship. Please indicate the extent to which you agree wi
the following statements by circling the appropriate number:

In developing an association with Supplier S (with respect to Component C)
It was understood in advance what this relationship would involve (Mang01)
Significant effort was required to gather the information necessary to outline the working relationship with Supplier S (Mang02)
It was straightforward and easy to work out the main issues and necessary details of the relationship with Supplier S (Mang03)
There were many unspecified terms which had to be worked out as the relationship with Supplier S developed (Mang04)
It required significant effort to determine individual roles to be performed by our firm and Supplier S (Mang05)

In monitoring the performance of Supplier S
It is easy to tell if we were receiving fair treatment from Supplier S (MangO06)
It takes significant effort to detect whether or not Supplier S conforms to specifications and quality standards (MangO07)
We are in a good position to evaluate how fairly our Supplier S deals with us (Mang08)
Accurately evaluating Supplier S requires a lot of effort (Mang09)
There is not much concern about Supplier S taking advantage of this Relationship (Mang10)
It is costly, in time and effort, to clearly monitor the performance of Supplier S (Mangl11)

In addressing problems that might arise in the relationship with Supplier S
The approach to solving problems in our relationship with Supplier S is clear-cut (Mang12)
There are standard solutions or approaches to problems that might occur with Supplier S (Mang13)
Problem solving is often challenging, due to the nature of Component C (Mang14)
Although solutions to problems can be achieved, they would often need to be highly customized (Mang15)

Concerning the likelihood of Supplier S taking advantage of its relationship with our firm
There are no incentives for Supplier S to pursue their interests at the expense of our interests (Mang16)
It is easy for Supplier S to alter the facts in order to get what they wanted (Mang17)
There is a strong temptation for Supplier S to withhold or distort information for their benefit (Mang18)
It is difficult for Supplier S to promise to do things and get away without actually doing them later (Mang19)
There exists, from Supplier S’s perspective, a significant motivation to take advantage of unspecified or unenforceable contract ter
(Mang20)

To assess non-response bias, difference tests were con- All 20 items shown inTable 2and corresponding
ducted on sales volume, product type and componentto the four latent variables of effort, monitor, problem,
type, between early and late respondents. No differ- and advantage were subjected to confirmatory factor
ences were significant. analysis [Lichtenstein et al., 1993Items were exam-

Table 3illustrates the profile of the sample used ined for low standardized loadings (less than 0.35) and
for data analysis, including characterization of com- evidence of cross loading (based on modification in-
ponent C. The majority of respondents (66%) were dices). Using these criteria, items Mang01, Mang10,
responsible for the management of purchasing activi- Mang12, Mangl16, and Mang19 were dropped from
ties within the firm, as reflected by their title. Eleven further consideration. Item loadings and the fit indices
percent were in the top management cadre. Thirty-one for the resultant CFA model are shownTiable 4 The
percent included other managers (IS, case, supplierchi-square value of 152.977 is statistically significant
relationship, etc.) who would be in a position to re- suggesting that the model does not fit the data. How-
spond to the instrument. The components purchasedever, this is not unusual as the chi-square test statis-
were all electronic components, with a large propor- tic is sensitive to sample size. At the same time, the
tion of them being classical components like inte- chi-square value adjusted for the degrees of freedom is
grated circuits, semiconductors, etc. Finally, as shown less than 2, and values of other goodness-of-fit indices
in Table 3h the sample reflects a wide range of sizes, such as GFI (0.90), NNFI (0.93), TLI (0.93), RMSEA
with about half the sample organizations having sales (0.06) are all within acceptable limits, thereby indi-
exceeding US$ 50 million. cating good model fitgharma, 1996
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Table 3
Sample profile
Value of variable Actual meaning Percentage
(a) Characterization of component
1 Instruments, equipment 4.9
2 Electrical goods (relays, transformers, etc.) 19.2
3 Mechanical devices (lifts, valves, etc.) 4.4
4 Electronic goods (e.g. integrated circuits, electronic components, 36.9
semiconductors, etc.)—occurring most frequently
5 Materials, metals, etc. 5.9
6 Chemicals, plastics, moulded articles 4.4
7 Related to computers, software, motherboards, peripherals, etc. 12.8
8 Others (e.g. education, medical services, etc.) 4.9
Missing 6.4
Sales volume (million dollars) Percentage
(b) Size of responding firms
Less than 10 20.2
10-50 29.6
50-100 8.9
100-500 10.3
More than 500 18.2
Missing 12.8
Table 4
Confirmatory factor analysis results
Item Effort Monitor Problem Advantage
Mang02 0.633
Mang03 0.491
Mang04 0.875
Mang05 0.859
Mang06 0.530
Mang07 0.718
Mang08 0.413
Mang09 0.878
Mang11l 0.802
Mang13 0.349
Mang14 0.830
Mang15 0.890
Mang17 0.750
Mang18 0.699
Mang20 0.817
Coefficient alpha 0.799 0.805 0.707 0.800
Chi-square RMSEA RMSR GFI AGFI
Goodness-of-fit indices
152.977 0.064% (0.048-0.081) 0.0645 0.902 0.861
df. =84
P = 0.000
Non-normed fit index Comparative fit index Relative normed fit index Tucker Lewis index Adjusted chi-square
0.934 0.947 0.947 0.933 1.82

a90% confidence interval for RMSEA suggesting that the RMSEA is not significantly different than 0.05.
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Table 5 containing four, five, three, and three items, respec-
Correlations among the constructs for discriminant Valldlty tlvely, are psychometnca”y Sound Cumulatlvely they

Constructs  Effort Monitor ~ Problem  Advantage represent four different facets of transaction costs.
Since, the objective was to capture the common vari-

Effort 0.49PF 0.379 0.383 0.307 . . .

Monitor 0.616 0.453 0.326 0.539 ance among first-order constructs in a higher order
Problem 0.619 0.571 0.505 0.301 latent measure called transaction costs, a second-order
Advantage 0.554 0.734 0.549 0.522 model was tested.

2Values on the diagonal are shared variances within a construct, After the second-order factor model was estimated,
values below the diagonal are correlations, and values above the the difference in the chi-square values of the first- and
diagonal are variances between the constructs. second-order factor models was equal to 8.003 with
two degrees of freedom. This difference is not statis-

In order to assess discriminant validity, variations tically significant, suggesting thatatisticallythe two
between the constructs as well as shared variancesmodels are equivalent. Based on the parsimony prin-
within a construct were computed and examined ciple and theoretical support, we think it is more ap-
(Fornell and Larcker, 1991 These results are shown Propriate to use the second-order factor moHg. 1
in Table 5 In most of the cases (except monitor and Presents the second-order factor model and the load-
advantage), shared variances within a construct exceedngs of the first-order factors. This model provides a
variances between the constructs, thereby providing reliable and valid metric for direct type of transac-
evidence of good discriminant validity. Discriminant  tion costs that can be used in future work for study-
validity was also assessed by testing whether the ing long-term buyer—supplier relationships and other
correlations among pairs of constructs were signifi- managerial scenarios related to this context.
cantly different from 1. In all cases, the chi-square
difference tests suggested that indeed the correlations4.1. Interpretation and use of the TCT measure
were significantly different from 1, lending support
of discriminant validity for all the constructs. It must be pointed out that the second-order measure

Table 4also reports the Cronbach’s coefficient al- for transaction cost presented here specifically looks at
phas for the four scales. Alphas of all the constructs only the direct type of transaction costs that consider a
have acceptable values that exceed @®iuchill, limited set of facets which characterize the long-term
1979; Nunnaly, 1978 Overall, each of the four puri-  relationships between buyers and suppliers in a sup-
fied scales of effort, monitor, problem and advantage ply chain context. These facets include the effort

Transaction
Costs

Problem Advantage

Fig. 1. Second-order factor model for transaction costs.
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required to build and maintain the relationship, effort in this study evaluates different aspects of relationship
required to monitor the performance of the supplier, between inter-firm entities including problem solving
how problems arising in the relationship are resolved, approaches, performance monitoring, and propensity
and whether suppliers engage in an opportunistic be- for opportunistic behavior. As such, it adds another
havior. Fortunately, many issues explored currently tool in the domain of evaluating supplier performance
within the supply chain management research in oper- and better understanding whether it would be more
ations and supply chain management cover these as-profitable to make the item internally or outsourcing it
pects of transaction costs, and hence can benefit fromto the suppliers. In contrast (and while not totally un-
the measure presented. However, it does not includerelated), performance has traditionally been measured
the measurement of transaction costs associated withonly in terms of suppliers’ cost, quality, delivery, and
governance problems (safeguarding, adaptation, andassociated capabilitie§&{unipero, 1990; Hahn et al.,
performance evaluation) or opportunity costs (failure 1990. Consequently, an assessment can be made of
to invest in productive resources, maladaptation, and the alternative strategies and action plans that can be
failure to identify alternate partnerdRipdfleisch and pursued by the buyer to lower overall transaction costs.
Heide (1997). Future studies should keep this con-
sideration in mind, as also look for investigating these 5.2. Allocation of investments
other aspects of transactions costs that have not been
specifically reflected in the measure presented here.  TCT can be used to evaluate how various types
of investments within manufacturing firms can build
long-term capabilities, and what is their impact on
5. Recommendations for future research performance. These investments can be internal to
the firm (such as buying machines) or external (invest
As is evident from prior discussion, major use in supplier's operations). Are some types of external
and application of TCT theory in the OM field lies investments (such as training supplier's personnel)
in examining inter-firm relationships evident in the better than others (such as investment in an order man-
buyer—supplier linkages and other downstream trans- agement system that can be used with other suppliers
actions between manufacturers and distributors. Theseas well), since they would all have a different degree
macro level relationships, when viewed through the of asset specificity? How should limited resources be
TCT lens, provide rich opportunities for studying allocated and distributed between internal and exter-
various operations, purchasing, logistics, and sup- nal investments, especially since there may also be an
ply chain management phenomena from a different interaction effect between them? While researchers
perspective. We outline below several supply chain such asNarasimhan and Das (199%ave used
management research projects that can be carried oustructural equation modeling to assess relationships

with the application of rich lens of TCT. between strategic sourcing (external), advanced man-
ufacturing technologies (which result from internal
5.1. Outsourcing and make versus buy decisions investments), manufacturing flexibility (internal), and

cost reduction, TCT can provide an alternative per-

Outsourcing can create opportunities for improving spective on answering some of the questions posed
a firm’s performance, and yet not as much is known above. Such studies on various sourcing strategies and
about what strategies can be pursued by the buyinginvestments within the broader context of creating
firms to improve and better measure buyer—supplier re- manufacturing capabilities will be a useful addition to
lationships and performanc€#rr and Pearson, 1999  the growing operations and supply chain management
While resource-based and internalization theories have literature in this area.
been applied to study this issui€r@use et al., 2000
TCT can be used to evaluate the quality and richness 5.3. Supply chain co-ordination
of the relationships between buyers and seller, as well
as the true value of developing partnership and trust  Supply chains are increasingly becoming more dis-
between them. The transaction cost measure presenteghersed and global in their orientation, and have thereby
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given rise to the problem of co-ordinating flow of in- (CFAR), efficient consumer response (ECR), and ven-
formation and materials across organizations that are dor managed inventories (VMI), among others. Addi-
linked together through these supply chaifsock tional downstream issues that can be examined using
et al. (2000)have argued that tools such as enter- TCT include process design and value of vertical in-
prise logistics are needed to co-ordinate geographi- tegration in hierarchical supply chains, and effective-
cally dispersed supply chain operations. TCT can be ness of third party logistics (3PL).

used to evaluate enterprise logistics as well as other

supply chain co-ordination mechanisms (such as cre-

ating electronic proximity) for their effectiveness in 6. Conclusion

improving supply chain performance. Such studies can

be conducted for various configurations of productand We have argued in this paper that researchers in
supply chain architecture§ifie, 1998 under condi- the OM field need to take advantage of TCT and the
tions characterized by high or low levels of environ- repertoire of knowledge bases vested within this the-

mental uncertainty. ory. We think that TCT is relevant for studying sup-
ply chain management and other relevant issues within
5.4. Supply chain integration the OM discipline, and therefore should be explic-

itly recognized in our future research and teaching
Supply chain integration, which is related to the is- endeavors to create more holistic perspectives. Con-
sue mentioned above, has been the subject of severakequently, we have evaluated and summarized prior
studies in OM (e.gFrohlich and Westbrook, 2091 TCT research in manufacturing organizations that has
and also forms the basis of supply chain operation been conducted from the vantage point of disciplines
reference (SCOR) model put forth by Supply Chain other than OM, with the hope that OM researchers
Council. Effectiveness of different integration strate- will integrate these results with prior findings in their
gies and mechanisms such as backward integrationown field in related areas. We have also developed
(e.g.Trent and Monczka, 1998forward/delivery in- and presented a psychometrically sound measure of
tegration in the form of product postponement (e.g. transaction costs, which we believe will be very use-
Feitzinger and Lee, 1997or just-in-time strategies  ful in actually conducting TCT-based empirical stud-
(e.g. Chapman and Carter, 1990; Sakakibara et al., ies. Finally, we have outlined a sampling of future
1997 can be examined by measuring their impact work in operations and supply chain management that
on different dimensions of transaction costs outlined can be pegged to the TCT framework. These future
in this paper. Information technology integration research directions point towards the holes and op-
through EDI (e.g.Walton and Maruchek, 1998 portunities, and the issues contained within it outline
or inter-organizational systems (e.gohnston and an agenda for TCT-based research. The subheadings
Vitale, 1988; Choudhury, 1997; Edwards et al., 2001 for research projects, when taken together, represent
and B2B electronic markets (e.Bai and Kauffman, the framework within which future TCT work can

2002 can be similarly evaluated. occur.
We believe that it is both appropriate and important
5.5. Supply chain distribution for OM researchers to draw from important referential

theories in order to guide their hypotheses. The sum-
Much of the prior work related to TCT has been in  mary of prior work listed inTable 1comes from other

the supply side rather than downstream or distribution disciplines, and should be integrated with the existing
side of the supply chains, perhaps because the notionOM literature to propose new hypotheses. Future stud-
of transaction costs is better understood in the sup- ies that utilize TCT to propose and test such hypothesis
ply context. Along with the forward delivery integra- and related theories will provide alternative interpre-
tion mechanisms discussed above, TCT could also betations of empirically observed phenomenon in these
used to clarify and improve our understanding of other areas, and thereby enrich operations and supply chain
downstream management concepts and programs suchmanagement literature. We hope that this article acts
as JIT Il, collaborative forecasting and replenishment as a catalyst in facilitating this process and promoting
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research that is meaningful for both researchers andFrohlich, M.T., Westbrook, R., 2001. Arcs of integration: an
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