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NON-CONTRACTIBILITY AND ASSET SPECIFICITY IN REVERSE AUCTIONS:
“MOVETO THE MIDDLE” OR “EFFICIENT MARKETS’?

ABSTRACT

I T-enabled exchange in el ectronic markets has significant implications for buyer-supplier
relationships. This paper builds on transaction cost and routine based perspectives in anayzing buyers
decisions to use reverse auctions, which are an emerging | T-enabled exchange mechanism. The study
argues that buyers are less likely to adopt reverse auctions for supplier relationships with high degrees of
non-contractibility. We operationalize non-contractibility in terms of six aspects: qudlity attributes,
supplier innovativeness, information sharing, responsiveness, trust, and flexibility. The results show that
non-contractibility helps explain the impact of IT on firm boundaries. This field study provides one of the
first large sample tests of the widely cited ‘move to market” and ‘move to middlie’ hypotheses in the

information systems literature.
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1.0 INTRODUCTION

Newly emerging Internet-based supply chains have created potential opportunities for many
buyers and suppliers to dea with each other electronicaly, while a the same time posing difficult
guestions concerning the nature of supply relationships (El Sawy et d. 1999; Mishra et a. 2001; Monczka
et a. 1998). Electronic markets create value by facilitating the search and selection of trading partners,
aggregating buyers and sellers, creating spatial and temporal market liquidity, executing trades, and
reducing transaction costs (Barua et a. 1997; Choudhury et a. 1998; Kambil et a. 1998; Kaplan et d.
2000; Yao et d. 2002). Studies have reported the potentia for substantia transactional savings through
use of reverse auctions in electronic markets, such as the supply management sites Covisint and
FreeMarkets (Fox 2001; Reuters 2001). However, buyers face a dilemmain switching from existing
supply relationships to reverse auctions because using such markets imperils their relationships with
existing suppliers (Christiaanse et d. 2002; Dai et al. 2001). Moreover, many buyer-supplier transactions,
particularly those involving non-contractible factors, may not suit the arms length nature of web-based
relationships (Sambamurthy et al. 2002; Subramani 2003). Indeed, early use of reverse auctions by buyers
fell far below expectations (Purchasing 2001: pS9). Severa markets that began with highly optimistic
projections have failed and firms have become more cautious in using e ectronic markets (CIOL 2001;
Gonsalves et d. 2002; Hayes 2002; Jupiter Media Matrix 2001; Meehan 2001). This study helps explain
the discrepancy between the promise and the reality of electronic market use by buyers.

Internet-based reverse auctions provide an effective setting to test competing theoretical
predictions about firms' increasing use of market-based mechanisms to carry out key commercia
activities. Information technology enabled market mechanisms such as reverse auctions alow buyersto
announce purchasing requirements and select suppliers based on the bids that the suppliers offer, typically
focusing on the lowest bid. In this paper, we examine the importance of non-contractible factors as a
limiting factor for use of eectronic markets by buyer firms. Non-contractible factors are product or
supplier characteristics that buyers can observe but that third parties such as arbitrators or courts cannot
easly verify. Some examples of non-contractible factors in a buyer-supplier relaionship include quality
attributes, supplier innovativeness, information sharing, responsiveness, trust, and flexibility. Such non-

contractible factors are difficult or impossible to specify in advance.



In order to study the use of reverse auctions, we undertook an empirical study of U.S. automotive
assemblers and component manufacturers. The study included discussions with executives and
researchers to shape the theoretical model and provide contextua details, followed by a detailed survey of
firmsin the industry. The survey shows that products requiring suppliers  performance on non-
contractible parameters may not suit procurement through buyer-initiated reverse auctions, at least at the
current stage in the evolution of reverse auctions. Our argument rests on the premise that buyers gain
competitive advantages by using non-contractible elements of relationships with their suppliers. Use of
reverse auctions may endanger carefully cultivated relationships with suppliers without gaining
commensurate cost savings. On the whole, for components with extensive non-contractible aspects,
continued cregtion of relationship-specific resources such as design capability, ability to integrate
disparate components, just-in-time delivery, and new product development may offset any short-term
benefit achieved by switching to new suppliers through the reverse auction mechanism.

Theimplications of this study are important for both practice and research. From a practical
perspective, buyers face a dilemmain choosing the optimum number of suppliers. While having fewer
suppliers improves co-ordination and collaboration, it also creates potentia for hold-up by suppliers
(Klein 1996). For buyer firms, it is important to know how the use of electronic markets and, more
specificdly, reverse auctions, will affect the balance between collaboration benefits and hold up risks.

From a research perspective, the trend among buyers to selectively use Internet-enabled markets
provides an opportunity to explore arguments about the impact of information technology on firm
boundaries. We focus on two widely stated but little tested hypotheses: the ‘ electronic market hypothesis
(EMH) and the ‘ move to middle hypothesis (MMH). The EMH (Mdone et a. 1987) posited that greater
use of information technology will cause a shift towards markets relative to hierarchies for economic
transactions. By contrast, the MMH (Clemons et a. 1992) took the position that use of the electronic
markets will lead to establishing long-term relationships with a few suppliers. ‘Move to the middle’ here
refers to the movement from two ends of the spectrum, i.e., away from both hierarchies and markets
towardthe middle territory of long-term buyer-supplier relaionships. Despite calls for empirica
examination of the EMH and MMH (Bakos et a. 1993b), particularly their conflicting predictions about
how information technology will affect business relationships, no rigorous empirical work has tested their

predictions in the context of the use of eectronic markets for buyer-supplier relaionships (Hess et al.



1994). The study finds support for the importance of non-contractibility that underlies the MMH, with an
intriguing continuing role for the asset specificity that plays the central role in the EMH.

The paper continues as follows. Section 2 reviews the background literature and develops
hypotheses. Sections 3 and 4 discuss the methodology and present the results. Section 5 outlines the
implications of the study.
2.0BACKGROUND AND HYPOTHESES

This section reviews the literature on inter-organizationd relationships and e ectronic markets.
The section concludes by developing hypotheses relating to use of eectronic markets, highlighting the
importance of specialized assets and non-contractible skills.

2.1 Electronic Markets and Hierarchies

Electronic markets are a type of inter-organizationa system that links one or more firmsto
facilitate the exchange of products and services. Despite highly publicized projections of potential savings
through participation in eectronic markets, their initial use by buyers was dow and limited to specific
product categories (Purchasing 2001). The slow start points to the need for a better understanding of the
conditions under which buyers are likely to use eectronic markets.

Early conceptua arguments paralleled business optimism concerning wide-spread use of
el ectronic markets. Perhaps the most extensive argument arose in the transaction cost economics
perspective. This argument suggested that information technology innovation would lead to substantially
greater use of electronic markets, owing to areduction in transaction specificity of assets underlying
commercia relationships.

Transaction specificity arises when an asset has more value in a particular bilateral setting than in
its next most valuable aternative usage. Transaction specific assets pose hazards to firms that invest in
them or rely on them. For instance, a supplier plant located close to a buyer may create relatively more
value for both the buyer and sdller aslong as the plant is fully utilized. However, in the event of
underutilized capacity, the same plant may become a liability for a supplier if other potential customers
are located far away and may place the buyer at risk of supplier hold up if there is no alternative plant.

The transaction costs literature argues that firm boundaries are determined by a trade-off between
production cost advantages of outside procurement in market relationships and the transaction cost

advantages of interna production within hierarchies (Ang et a. 1998; Coase 1937; Gurbaxani et a. 1991;



Klein et d. 1978; Williamson 1975). Markets and hierarchies entail different levels of production and
transaction costs. Markets may offer lower production costs because of economies of scale or
specidization, but these advantages come at the expense of higher transaction costs. The transaction costs
arise because of dedicated investment in specialized assets. In the face of environmental uncertainty and
bounded rationality of economic agents, coupled with partners potentia for opportunistic behavior, firms
must be concerned about protecting the value of speciaized investment (Davis et d. 1992; Williamson
1975). Firms employ a variety of safeguards to protect their speciaized investments (Williamson 1985).
These safeguards range from formal mechanisms such as financia or speciaized investment hostages
(Klein et a. 1981) to informal mechanisms such as relationa trust and reputation (Dyer 1997).

Information system researchers have used the transaction cost perspective to argue that growing
use of information technology may affect the mechanisms that firms choose to govern their inter-firm
relationships. Maone et al. (1987) suggested that information technology reduces coordination costs
because flexible manufacturing technology reduces investment in specific assets, as well as facilitating
product description and reducing communication and information processing costs. Although this
argument recognized that electronic hierarchies might be desirable when asset specificity is high, the
principal prediction was that the overall impact of information technology would be towards increased
use of market outsourcing, which became known as the electronic markets hypothesis. Maone et al.
(1987: p.495) suggest that “electronic hierarchies frequently develop into biased, then unbiased markets
when the products themselves are not asset specific and are easily described in standardized term”. They
further note “in the long run, the significant additiona benefits to buyers possible from the electronic
brokerage effect will drive aimost al electronic markets toward being unbiased channels for products
from many suppliers (p. 491).” The basic premise of the EMH was that information technology would
lead to lower transaction costs both because of reduction in specialized investment in production assets
and because of greater ease of inter-firm communication, which in turn would lead to greater reliance on
arm’s length relationships with many suppliers.

More recently, scholars have modified the EMH prediction, arguing that information technology
innovation will cause less movement toward simple market relationships. Clemons et d. (1993b) agreed
with EMH about an information technology-induced contraction in firm boundaries. However, they

argued that the arm’s length market outsourcing implicit in the Maone et d. (1987) framework would not



accompany such contraction. Instead, they hypothesized that firms will move toward long-term
relationships with a smaller set of suppliers. The long-term relationships provide severa benefits for
buyers and suppliers. (1) leverage transactiona economies of scae for both buyers and suppliers due to
investments in I'T for explicit coordination, (2) provide incentives to suppliers to make commitments to
buyers, and (3) economize on buyers' search costs to cope with greater product differentiation. The
authors referred to such a combination of greater outsourcing but with a reduced supplier base as the
move to the middle hypothess.

At the core of the MMH isthe notion that a reduction in asset specificity and an increase in the
ease of communication are not sufficient to lead to arm’s length relationships. Instead, the issue of non-
contractibility also arises. Analytical work by Bakos and Brynjolfsson (1993a; 1993b) provided
conceptual support to the ‘move to middle’ hypothesis, based on the theory of incomplete contracts
(Grossman et al. 1986; Hart et a. 1990). They argued that tightly coupled operations supported by IT
require increased investments by suppliers in non-contractible resources that support the relationships
with buyers. In order to induce suppliers to make non-contractible investments, the buyer can credibly
commit not to appropriate the ex post surplus from such investments only if the buyer reduces its
bargaining power by limiting its own options. In particular, suppliers are more likely to invest in non-
contractible aspects of relationships if buyers restrict their options ex-ante by committing to a small
supply base.

It is useful to recognize that the MMH argument took root at a time when the use of electronic
data interchange (EDI) was growing. As such, it is possible that the characteristics and limitations of EDI
influenced the prediction. The capital-intensive nature of EDI entailed significant investments by
suppliers and they were not always willing to invest in relationship-specific investments for a particular
buyer. With the advert of the Internet, however, more flexible technology may provide greater latitude in
the choice between hierarchical or market governance, depending on the strategy and preferences of an
organization (Steinfield et a. 1995). It isin this context that internet-enabled el ectronic marketplaces
provide an opportunity to resolve the apparently competing predictions of EMH and MMH.

Few large-scale empirica studies have compared the MMH and EMH. Previous empirical
research in inter-organizationa information technology systems focused on questions relating to the use

or effect of inter-organizationa systems (Table 1 summarizes selected studies). Among early works, Hess



and Kemerer (1994) studied adoption of computerized loan origination systems to test the predictions of
electronic market hypothesis using five detailed case studies. More recently, Dai and Kauffman (2001)
assessed business models for Internet-enabled e ectronic markets based on several mini-cases. We
undertook this study to explore the alternative predictions about the extent and suitability of use of
electronic markets by buyers for products involving variation of asset specificity and non-contractibility.
Our god isto help determine which factors affect firms sourcing choices, which in turn will help clarify
how the EMH and MMH logics apply in practice.

{Table 1 about here}

If the EMH applies, then the most relevant issue that will determine whether buyers use reverse
auctions is the degree of asset specificity underlying the products that buyers purchase from suppliers. In
this view, buyer-supplier relationships that require general investments, involving little asset specificity,
will suit reverse auctions. Those that require substantial asset specificity will not. Choudhury (1998), for
instance, argued that electronic markets have limited value for transactions involving products that require
specidized investment.

By contrast, if the MMH applies, then non-contractibility concerning skills that support the
relationship between the buyer and supplier will also affect whether buyers use reverse auctions. Asset
specificity may be alessimportant issue in such cases. Indeed, asset specificity is not a problem if firms
can write complete contracts to govern the exchange processes, even if the relationships involve highly
dedicated assets. Thus, arms length agreements such as reverse auctions would be most uncommon in
cases of non-contractible skills, rather than smply asset specificity underlying products.

The notions of transaction specific assets and non-contractibility will sometimes arisein
common. One may aso cause the other. For example, firms may initially develop non-contractible skills
for a particular trading partner and then increasingly invest in specialized assets to support product
exchanges with that partner (i.e., N-C => A-S). In reverse, firms may make speciaized investments that
then lead them to develop non-contractible skills (i.e, A-S => N-C). In either case, the firm will end up
with both transaction specific investment and non-contractible skills.

Despite potentia correlation between non-contractible skills and transaction specific assets, the
two concepts differ conceptualy and may have independent variations. Asset specificity may not aways

imply non-contractibility. If buyer and supplier can contract on the contingencies that might arisein a



relationship, then even a dedicated asset can be made fully contractible and will not pose an opportunism-
related hazard to the contracting parties. However, if the parties cannot write a fully contingent contract
for even a genera asset, then one or both the parties will be exposed to the requirements of non-
contractible performance parameters.

To illustrate, consider the case of an automobile component manufacturer (called A) that buys dit
and cut-to-length steel sheets from a steel service center (called B). Although, B may not have invested in
any dlitting or cut-to-length lines specifically for A’s requirements, so that its investments all involve
genera assets, during the course of working together, B may gain a better understanding of A’'s
requirements than what A could specify in a contract. In this example, B’s understanding of A’s
operations becomes a non-contractible parameter that does not involve any asset specificity.

Where the non-contractibility argument goes beyond the transaction specificity argument isin the
need for unspecifiable exchange support between the partners. Typically, non-contractibility arises when
the degree of uncertainty concerning the nature of the support that the firms will need to provide each
other rises to such an extent that parameters such as performance guarantees and non-compliance
pendlties become vague and impossible to enforce. Such issues are common in many modern supply
relationships, particularly those involving products that face ongoing changes in underlying technology or
in the nature of market demand.

We note further, though, that the EMH and MMH arguments concerning products and
relationships may well reinforce each other. Indeed, as we noted earlier, uncertainty arises as a parameter
in the transaction cost argument, along with asset specificity. The premiseis that asset specificity matters
only in the face of uncertainty, because one can write complete contracts for specialized assets if the
future is known with certainty. Thus, to some extent, one can view non-contractibility as a relationship-
based parameter in the transaction cost argument. It is entirely possible that both asset specificity and
non-contractibility will influence sourcing choices.

2.2 Hypotheses

The foregoing discussion gives rise to two hypotheses, one addressing asset specificity and the
other concerning non-contractibility. It is possible that both hypotheses will hold, if transaction specific
assets and non-contractible skills complement each other in their influence on adoption of reverse

auctions. Alternatively, one effect might dominate the other.



Hypothesis 1. Thegreater the asset specificity of a product, thelesslikely that buyerswill adopt
reverse auctionsin electronic markets. Conversely, the more general the assets that support a
transaction, the more likely that buyers will adopt reverse auctions.

Hypothesis2. The greater the non-contractibility of a buyer-supplier relationship, thelesslikely
that buyerswill adopt rever se auctionsin electronic markets. Conversely, the morethat firmscan
contract on relationship attributes, the more likely that buyers will adopt reverse auctions.

Tests of the hypotheses will help differentiate between the EMH and the MMH. By predicting a
‘move to market’, EMH focuses on the assets that underlie a product exchange. EMH does not explicitly
consider the non-contractible elements of inter-organizational exchanges themselves, particularly the
generation and accumulation of firm-specific routines and capabilities to provide competitive advantage.
We posit that analysis of how information technology affects firm boundaries and governance
mechanisms must consider these aspects of a relationship, which would moderate the EMH predictions.

The role of non-contractibility becomes even more important as the service sector grows in the
modern economy and to the extent information technology and flexible manufacturing technologies are
progressively causing a decline in asset specificity even in the manufacturing sector (Milgrom et d.
1990). Thus, there is a need to focus on the effects of intangible and largely non-contractible aspects of
underlying relationships that may or may not co-vary with transaction specific investments.
2.3 Multi-Dimensional Conceptual Attributes Of Non-Contractibility

Before moving to the empiricd setting, we develop the notion of non-contractibility in more
detail, treating it as a multi-dimensiona concept. We draw on arange of previous work to identify non-
contractible relationship characteristics that are common in many settings and are relevant for the use of
reverse auctions mechanism in the automobile industry. We focus on six non-contractible characteristics,
concerning quality, supplier innovativeness, information exchanges, responsiveness, trust, and flexibility.
With the exception of quality, which eventualy manifestsitself as an attribute of a product, the other five
non-contractible factors (innovativeness, information exchanges, responsiveness, trust, and flexibility) are
primarily attributes of relationships without necessarily implying specific assets. We outline the
conceptual background of the elements here and will describe their measurement in the empirical section.
2.3.1 Quality

Quality isacluster of attributes that satisfy both stated and unstated needs of the customers.
While some qudlity attributes, such as tolerances and defect rates, can be easily specified contractualy,

many other attributes — particularly those relating to ‘fit’” or relative ‘customization’ for a specific buyer —



typically remain unstated because of difficulty in specifying them ex ante. Even for a commodity product
such as stedl, buyers prefer a particular source (a steel plant) precisely for this reason even though product
specifications that competing steel plants offer may be the same (Deming 1993: 140). Given that
specifying al desired quality parametersis costly and in some cases even impossible (Barzel 1982),

buyers are less likely to try new suppliers when quality parameters are critical for the performance of the
end product or assembly.

Remaining with existing suppliers may aso be explained in terms of ‘ satisficing’ behavior on the
part of abuyer asit relates to the search process. Although electronic markets allow more efficient search
among supplier population to seek the best possible fit, buyers may decide not to undergo fresh search
due to their ‘satisficing’ behavior. Satisficing behavior is also rational from an economic perspective
because obtaining data on a new supplier’s potential performance on quality parameters is not costless. As
Klein and Leffler (1981, p.628) argue, the ‘presence of positive quality-information costs favors an
increase in the capital intensity of production, including the extent of long-term, illiquid contractual
arrangements with suppliers of productive inputs.” Based on the above reasoning, quality is often a non-
contractibility aspect of a buyer-supplier relationship.

2.3.2 Innovativeness

Buyers competing on innovation and newer technol ogies need to develop partnerships with
selected suppliers. Such partnerships encourage suppliers to support continuous innovation and adopt
newer technologies. Empirical evidence supports this argument. For example, Helper (1991) conducted a
survey of supplier relations in US and Japan, finding that long term contracts as a significant determinant
of adoption of technologies such as CAD/CAM and CNC machines. She argued that ‘ higher levels of
information sharing and commitment...encourage suppliers to make investments that enable them to
improve performancein ...product and process innovation’ (Helper 1991, p.16). Since adoption of newer
technologies and creation of capacity to support innovation are discretionary investments by suppliers,
these are essentially non-contractible to the extent they are not possible in an ex-ante specification into a
contract. The higher the need for continuous technological upgrades and innovation, the less likely buyers

will deal on a short term basis through adoption of electronic markets.



2.3.3 Information Exchanges

The need to exchange information as products and markets change is often a non-contractible
feature of buyer-supplier relationships. The ability to adapt products and sourcing arrangements often
depends on the ability of buyers and suppliersto share tacit knowledge with each other, which in turn
requires either hierarchy or long-term supplier relationships. Thisis because the continuity of association
and accumulation of firm-specific and person-specific information causes emergence of ‘one single
organization specific daect’ (Monteverde 1995, p.1629). Kogut and Zander (1992) observe that long
term relationships facilitate future transactions within a supplier network via a learned and shared code.
Evidence that firms prefer hierarchical arrangements even under relatively stable environments when firm
specific routines lead to creation of valuable knowledge supports this argument (Poppo et a. 1998).
Helper (1991) and Takeishi (2001) have argued that increased communication and integrated problem
solving are important for improving design qudity and overall performance. It is difficult to specify
exchange of specific contextual knowledge and to mandate and enforce al the desirable inf ormation
exchanges in a contract ex-ante, making such information exchanges a non-contractible parameter of a
buyer-supplier relationship.
2.3.4 Responsiveness

The increasing demand for responsiveness to meet changing customer expectations and address
heightened competition has led firms to evolve speciaized governance mechanisms that resemble neither
market nor hierarchy arrangements as typified in the conventional transaction cost perspective. Johnston
and Lawrence (1988) provide arich description of such hybrid mechanisms. They defined value-adding
partnerships as a set of independent companies that work closely together to manage the flow of goods
and services along the entire value-added chain. Vaue-adding partnerships arise as hybrid governance
mechanisms between markets and hierarchies. Each of the companiesin a value adding partnership has an
incentive to stay in touch with environmental changes and be ready to react quickly, because it could lose
business to other producers.

Arguably, the main strengths of responsiveness as a governance mechanism come from an
understanding that each player in the value-added chain has a stake in others' success and the ability of a
unit to tailor al aspects of the organization (such as personnel, plant, compensation schemes, career

tracks, accounting systems and management styles) to the work to be done. These characteristics help
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firms reap the positive aspects of markets as well as hierarchies while avoiding the negative aspects of
both. It follows that if responsiveness is an important criterion in the relationship, buyers will be less
likely to switch suppliers by using reverse auctions in electronic markets. Since responsiveness has a
dynamic and contextual meaning, it is costly to specify the level of responsiveness for each contingency
in a contract, thereby giving it a non-contractible character.
2.3.5 Trust

Trust between parties is a non-contractible attribute of a relationship. Moorman et al. (1992)
define trust as ‘the willingness to rely on an exchange partner in whom one has confidence.” Trust
facilitates coordination and leads to lower transaction costs (Barzel 1982; Dyer 1997: 548; Gulati et al.
2000: 209). Severd studies confirm the role of trust and coordination in cooperative relationships
(Monczka et al. 1998; Smith et al. 1995). Researchers have made a distinction between structural or
deterrence based trust on one hand and behaviora or knowledge based trust on the other hand (Guléti
1995; Kale et a. 2000). Barney and Hansen (1994) developed atypology of weak form, semi-strong
form, and strong form trust and argued that trust can be a source of competitive advantage for firms.
Clearly, it will be difficult to replace a supplier if it has been able to win the trust of buyers given that
trust building occurs over a period of time and involves substantial costs. As such, buyers valuing trusting
relationships with their suppliers are less likely to adopt reverse auctions.
2.3.6 Flexibility

Flexibility refers to the ability of a partner to adjust its behavior or the terms of agreement to
respond to changes in the environment or to the needs of its partners (Heide et a. 1992). Hexibility isa
non-contractible parameter because it is a reaction to an unexpected situation. Given bounded rationdity
of partners, the viability of arelationship may depend on the flexibility with which partners can modify
and go beyond the terms of the contract for continued value creation. Conner and Prahalad (1996) go to
the extent of suggesting that flexibility with which responsibilities can be changed on an ongoing basisin
order to respond to new learning or other unexpected situations may determine the choice of
organizational mode. In their view, hierarchies offer greater flexibility compared to markets because an
employment contract need not be renegotiated to alter responsibilities or duties of an employee. Conner
and Prahalad (1996, p.488) argue that the cost of implementing flexibility under a market contract is

higher than under firm organization, such that ‘firm organization is more likely to be preferred on
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knowledge-based flexibility grounds, the more dynamic and uncertain is the competitive environment.’
Young-Y barra and Wiersema (1999, p.441) aso have argued that ‘firms may be more willing to be
flexible in terms of modifying the agreement rather than causing it to fail by being unwilling to adjugt’ in
order to protect their intangible investments such as managerial skills and technical know-how. Buyers
valuing flexible suppliers are less likely to risk entering new contracts instead of negotiating more
favorable contracts with their existing suppliers because of their continuing relationship. Therefore, we
expect such buyersto be less likely to adopt reverse auctions for their purchasing needs.

3.0 RESEARCH METHODOLOGY

3.1 Resear ch Setting

The U.S. automotive industry, with a market size of about $600 billion, provides an effective
setting to examine the use of reverse auctions. Thisis because of the tremendous variation in the type of
components and firm characteristics the industry encompasses.

Over the past decades, U.S. based automakers have lost market share to Japanese producers. One
of the reasons for success of Japanese automakers is a close partnership between these automakers and
their suppliers, many of which have set up US facilities that supply to Japanese transplant assemblersin
this country (Martin et a. 1998). U.S. based automakers have also moved towards closer relationships
with their suppliers and consolidations within the supply chain over the last decade bear testimony to that
trend (Cusumano et d. 1991; Mudambi et d. 1998). While consolidation of the supplier base helped forge
closer relationships between OEMs and their tier 1 suppliers, particularly through use of information
technologies such as EDI, many suppliers stayed outside such collaborative networks because of
significant set up costs and commitment that EDI technology required.

Againgt this backdrop of industry consolidation and supply base rationalization in the last decade,
newly emerging internet-based el ectronic markets pose serious questions for the purchasing executives.
The flexibility of newer technologies alows interconnections with a much larger globa supply base
promising competition induced savings. However, indiscriminate use of such technologies has the
potential to nullify past efforts in consolidating the supply chain as well as any gains that may accrue by
dedling with asmaller set of more familiar and perhaps trustworthy incumbent suppliers.

The unit of analysisin this research is the buyer-supplier relationship for products involving
varying degrees of asset specificity and non-contractibility. We obtained data for such relationships from
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firms or business units that make independent procurement decisions. Because reverse auctions are a
recent phenomenon, our research questions are not amenable to archival data. Interviews and surveys of
managers are the only possibilities. Following initial interviews, we chose to collect the data through a
survey administered to a sample of U.S. based automotive assemblers and component manufacturers.

Development of the questionnaire proceeded in three phases. During phase one, severa faculty
members, doctoral students, industry executives, and survey methods consultants reviewed the
questionnaire for content, wording, and understandability. Wherever applicable, we used measurement
items from existing literature to develop constructs by modifying them for the specific context of this
study. Early in the conceptua development of the study, one of the authors worked with alarge tier-one
automotive component manufacturer in developing their strategy for using reverse auctions. Interactions
with purchasing executives and reverse auctions vendors during and subsequent to that engagement
helped ensure the face validity of the items we subsequently developed. In phase two, we refined the
questionnaire based on feedback received from our interactions with industry executives and automotive
industry researchers during a major industry conference in August 2001. In phase three, we formally pre-
tested the refined version of the instrument from phase two with a random sample of thirty suppliers
selected from an Automobile industry database. After incorporating changes based on the responsesin the
pretest, we administered our instrument to firms in the automotive sector during the winter of 2002.
3.2 Variables
3.2.1 Dependent Variable

From each respondent firm, we obtained two data points about their use of reverse auctions. We
asked respondents to rate the likelihood of using reverse auctions for two categories of products:
commodity and specidized types of production goods. We defined production goods as those items that
buyers use directly in manufacturing their end products. Examples of commodity goods are forgings,
castings, steel, copper, and plastic resin, while examples of specialized goods are engineering applied
polymers, engineered mold plastics, injection molded parts, and specialty chemicals. We distinguished
between these two classes of goods to control for the conventional and widely prevaent explanation that
commodities are more suitable for reverse auctions than speciaized goods. In addition, studies in the
transaction cost literature sometimes use specialized goods as an indirect measure of asset specificity of

components (Masten 1984).
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3.2.2 Focal Independent Variables

Asset specificity: We measured asset specificity directly through a five-item scale capturing
specific equipment (Dyer 1997; Mudambi et a. 1998), labor skills (Walker et a. 1991), business
processes (Zaheer et a. 1994), JT requirements, and product customization (Bensaou et al. 1999).

Non-contractibility: We developed a new instrument to assess the non-contractibility items that
we described in the previous section. The concept has received little empirical attention as a multi-
dimension construct. In developing our survey instrument, we relied on prior conceptual descriptions and
empirica measures of different non-contractibility el ements. We verified the vaidity of the items through
expert gppraisals and discussions with key informants from buyers, suppliers, and electronic marketplace
organizations. Table 2 shows the definitions of the non-contractible dimensions.

{Table 2 about here}

Quality: We used three dimensions for the quality measure: (1) manufacturing quality of the
product, (2) the extent to which a product affects performance of other parts, and (3) the risk a product
poses in terms of warranty ligbilities.

Innovativeness: We used three items to measure innovativeness. The items are (1) the need that a
supplier stay abreast of technological developments, (2) the need for continuous production innovation,
and (3) the degree to which development of new technology productsis critical to buyer success.

Information exchanges: We developed four items to measure information exchange variable. The
items are (1) exchange of buyer’s proprietary information related to products, (2) supplier’s proprietary
information, (3) detailed information on cost structure, and (4) participation of buyer in supplier’s
planning and goa setting activities

Responsiveness: We use three items to measure supplier responsiveness. Theitems are: (1)
supplier’ s proactive anticipation of buyer needs, (2) supplier’ s responsiveness to requests, and (3) supplier
keeping buyer updated on his requests.

Trust: We use three items to measure trust. The items are (1) trustworthiness, (2) honoring past
promises, and (3) mutual confidence.

Flexibility: We used three items to measure flexibility. The items are the willingness of the
supplier (1) to modify the contract, (2) to make necessary adjustments on a continuous basis, and (3) to go
beyond the terms of contract in fulfilling buyer needs.
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3.2.3 Other Measures.

We defined four other variables to address alternative and complementary influences on the use
of reverse auctions.

Product specialization. We used the commaodity and speciaty product distinction as a measure
of product speciaization. As we noted above, this measure provides an alternative measure of asset
specificity, because specidty products commonly require dedicated assets. For example, Masten (1984)
used asmilar distinction as a measure of asset specificity in his empirical study of aerospace production.

I S compatibility: We measure information system compatibility through eight items, by looking
at both legacy investments (EDI technologies) and current web technologies (Grover 1990; Mishra et dl.
2001).

Supply chain strategy: We used two items to measure a firm’s gpproach to managing its supply
chain in terms of buyer orientation. A relationd orientation emphasizes developing long-term
relationships with major suppliers, while a transactiona approach emphasizes frequent change of
suppliers to gain the better prices.

Competitive strategy: We measure the competitive strategy of afirm by measuring the extent to
which the firm emphasizes competing on cost or differentiation.

We aso controlled for three other possible influences. These additional variables include firm
size (revenues), firm nationd origin (U.S. or Japan), and firm type (OEM v. component manufacturer).

Figure 1 shows our complete research model.

{Figure 1 about here}
3.3 Sample and Data Collection

We used the list of automotive industry firms operating in the U.S. from the ELM database
(2001). The firms include automotive assemblers and component manufacturers. The ELM database lists
more than fifteen hundred firms. Of those, 706 met our sampling criterion of more than $ 10 million sales
annudly, including assemblers and tier-one through tier-four component manufacturers. We mailed the
surveys during the winter of 2002 in two waves. The survey package included the questionnaire, a cover
letter explaining the purpose of the study and seeking the cooperation of participants, a one-dollar bill asa
token of appreciation for the respondent time and effort in filling up the survey, and a business return

envelope. We assured confidentiality and promised that we would report only aggregate results and not
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individua responsesin any publication (Phillips 1981). We sent two follow-up reminders after 2 weeks
and 4 weeks of the first mailing.

In order to minimize the key informant bias, we administered the surveys to the key executive
responsible for the purchasing function for the firmsin our sample. Typically, such an executive will have
avantage point for providing data relevant to our study and islikely to be the most knowledgeable
informant (Bagozzi et a. 1982). This approach for relying on a single most knowledgeable informant is
consistent with the practice of previous research studies (Zaheer et a. 1994).

We received 152 responses in two waves of our survey administration. This response rate (22%)
is reasonable and comparable to previous empirica studies using survey questionnaires of firm activities.
Table 3 shows the characteristics of the respondent firms in terms of firm type (OEM v. component
manufacturer), annual sales, and number of employees. There was a reasonable distribution of firm types
among the respondents, with about 20% having OEM activities and the remaining being distributed
among four tiers of component manufacturers (most in the first and second tiers). There also was a
reasonable size distribution: about 60% had sales of less than $100 million or fewer than 500 employeses,
while the remainder ranged up to more than $1 billion in sales and more than 5,000 employees. In
addition, 76% of the respondents were American-owned firms, while 24% had Japanese ownership.

{Table 3 about here}
3.4 Data Assessments

We examined the data to assess potential issues related to non-response bias, merging of samples
from two waves of survey administration, rdiability, and validity.

To check for the non-response bias, we compared number of employees and annua sales for the
respondents and non-respondents. We did not find any statistically significant differences, suggesting that
respondent firms form a representative sample of automotive firmsin the US.

We conducted the K olmogorov-Smirnov two-sample test on the dependent variable to check for
any systematic bias in the wave 1 and wave 2 responses. A non-significant result impliesthat it is
appropriate to treat data from two survey waves as arising from the same population. Because of its non-
parametric nature, the Kolmogorov-Smirnov test does not impose distributiona assumptions and is more
general than the two-sample t-test. Since we did not find evidence of any systematic difference between

the two samples, we merged the data obtained from two waves of questionnaire administration.
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Use of multiple-item scales to measure latent constructs makes it necessary to assess the validity
and reliability of scales (Anderson et a. 1988). The selection of survey items based on past research, plus
our fieldwork and interactions with industry executives and researchers and pre-testing of the instrument
helped ensure content validity. To assess the reliability of the scale, we calculated Cronbach’s aphafor
multiple scale itemsinvolving our key variables and found these to be equal to or greater than the
generally recommended value of 0.70 and well above the 0.60 threshold appropriate for newly devel oped
scales (Nunnally 1988; Nunndly et al. 1994). Table 4 shows the results of our reliability analysis.

{Table 4 about here}

Table 5 reports the descriptive statistics and correlations between constructs. The primary statistic
of interest is that non-contractibility and asset specificity show substantia correlation with each other
(r=0.76). Nonetheless, there is enough independent variation in the two measures to investigate their
independent influences on the use of reverse auctions.

{Table 5 about here}
40RESULTS

We carried out two sets of analysis, based on ordinary least squares regression and structural
equation modeling.

4.1 Linear Regression Models

We firgt present OLS andlyses as initia tests of hypotheses 1 and 2. Model 1 in Table 6 anayzes
the effect of asset specificity on reverse auctions use without controlling for non-contractibility. The
coefficient of asset specificity in this mode is negative and significant. In addition, the coefficient for
specialized products — which provides a complementary measure of specificity — is negative and highly
significant. These results are consistent with previous research in transaction cost economics that found
asset specificity influenced choices of market or hierarchical governance mechanisms. Because these
prior studies did not control for the effect of non-contractible parameters in the inter-organizationd
relationships, they did not test for the effect of asset specificity in the presence of non-contractibility.

{Table 6 about here}

Modd 2 of Table 6 adds non-contractibility to the analysis. The key result in this model is that

non-contractibility is negative and highly significant. This result suggests that as the degree of non-

contractibility increases for specialized products, buyers are less likely to use reverse auctions for
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procuring such products. Moreover, the effect of asset specificity on use of reverse auctions becomes
inggnificant in modd 2. The negative effect of specialized products (an alternative measure of asset
specificity) remains significant, which lends support for the partial impact of asset specificity, athough
we note that there is alow correlation between specialty products and the direct measure of asset
specificity (r=0.13).

Thus, theinitial results offer strong support for hypothesis 2, concerning non-contractibility, and
more measured support for hypothesis 1, concerning asset specificity. When the models include non-
contractibility, the primary asset specificity variable loses significance, with only the specialized-products
variable retaining an effect. Theinitid conclusion isthat non-contractibility strongly influences firms
willingness to use reverse auctions, quite possibly more strongly than concerns about asset specificity.

The control variables in column 2 of Table 6 adso provide useful indghts. Firdt, 1S compatibility
is positive and significant, implying buyers are more likely to adopt reverse auctions if they have a
compatible IS infrastructure in place. This finding is of importance in predicting buyers use of reverse
auctions and may be useful for vendors in targeting their marketing campaigns. Second, buyers with a
‘relationship’ approach to supply chain strategy are less likely to adopt reverse auctions compared to
buyers that take a ‘transaction’ orientation towards their suppliers. Third, we found that the nature of
competitive strategy (differentiation vs. cost leadership) does not have a significant effect on reverse
auctions use in our sample. Finaly, we found that larger firms are more likely to use reverse auctions.

In sensitivity analyses, we added control variabes for national origin (Japan or U.S.) and firm
type (OEM v. component manufacturer). We found no materia differences from the results here.

4.2 Structural Equation Models

While the regression results presented above provide a useful starting point, we extend the above
analysis by using structural equation modeling technique. This approach has three values. First, use of
structural models alows us to bring together psychometric (measurement) and econometric (structural
relationship) analyses in the same framework. Second, structural models permit us to explicitly model
unobserved constructs and the measurement error associated with our variables. Finally, and perhaps most
importantly, structura modeling allows more fine-grained testing of the causal paths of rival

explanations, in order to enhance the confidence in the observed results.
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Researchers have observed the difficulty in fitting structural models with a large number of items
per latent variable (Williams et d. 1986). Bagozzi and Heatherton (1994, p.43) have noted that as the
number of parameters and items increases, the mode ‘ can be unwieldy because of likely high levels of
random error in typical items and the many parameters that must be estimated.” Given the large number of
manifest variables and complexity of our research model, we adopted the partial aggregation approach for
consolidating the manifest items of a latent variable into a smaller number of composite indicators
(Bagozzi et d. 1994). For constructing each composite indicator, we used the summative scale of the
congtituent manifest items corresponding to the composite variable we described earlier.

We checked for normality and kurtosis of al the variables. All the variables had skewness values
of lessthan 3 and kurtosis of less than 20, consistent with drawing the variables from a norma population
(Kline 1998). Use of maximum likelihood estimation procedures is robust against non-normality even
with sample sizes aslow asfifty (Anderson et a. 1988).

We present our structural equation modeling results in three parts. The first part presents the
results from the measurement model. The second part discusses results from estimating severa structural
models. The third part examines our research model and hypotheses.

Table 7 reports the measurement model, which evaluates the reliability and validity of constructs,
based on confirmatory analysis. The measurement model suggests that the measures we use in this study
satisfied the requirements of rdligbility and validity.

{Table 7 about here}

We found significant loadings of the manifest indicators on their underlying congtructsin the
expected direction. As Table 7 shows, the significance of factor loadings for the effect indicators provides
support for convergent validity of the respective scales. The overall measurement model comprising five
latent variables provided an acceptable fit (Chi-square= 394.68, df=124, RM SEA=0.08, GF=0.87,
NFI=0.94, Tucker Lewis Index or NNFI=0.95, CFI=0.96). One may note from Table 7 that the
measurement model uses second order constructs for both non-contractibility and reverse auction use.

We assessed the discriminant validity among latent constructs by comparing models with the
correlation among constructs constrained to one with an unconstrained model (Anderson et a. 1988).
Significant improvements in the value of the chi-square statistic for the model with unconstrained

correlaions provided support for discriminant vaidity.
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After assessing the measurement model, we now examine the theoretical relationships among the
underlying constructs within the structural model (Figure 2a). Before focusing on individual paths, we
first report the measures related to overall fit of the model.

{Figure 2a about here}

For the basic modd that Figure 2a depicts, we obtained a chi-square value of 518.76 (df=210, p
vaue<0.01). In generd, an insignificant p vaue implies good fit. Given the dependence of p value on
sample size, however, a non-zero chi-square value is often rejected even for good theoretical models.

We considered severa measures that are less susceptible to sample size than the chi-square
satistics. For instance, the Goodness of Fit Index (GFI) is analogous to a squared multiple correlation,

i.e., it indicates the proportion of observed covariance that a model’simplied co-variances explain. We
obtained a GFI vaue of 0.87, signifying that our model explains 87% of the variance observed in the data.
In addition, the Normed Fit Index (NFI) indicates the proportion in the improvement of the overal fit of
the research model relative to a null (independence) model in which observed variables are assumed
uncorrelated. Our mode yields a NFI value of 0.92, suggesting that the proposed mode is 92% better
than a null model estimated with the same sample data. The values for both the GFI and NFI indicate that
the model has an adequate overall fit, as do several other measures that we report in Table 8.

Table 8 presents results from the structural models. Column 1 shows that non-contractibility leads
to less use of reverse auctions. Asin the OLS analysis, asset specificity has no significant impact.
Consstent with the earlier analysis, specialized products involve less reverse auction use.

{Table 8 about here}

The control variablesin Table 8 are consistent with the earlier OLS results. IS compatibility
increases the likelihood of reverse auction use. A relationship orientation towards supply chain strategy
leads to lower use of reverse auctions. Larger firms are more likely to use reverse auctions. These results
serve as a robustness check. In addition, sensitivity analyses with the nationa origin and firm type
variables continued to produce equivalent results.

Although the proposed model in Figure 2afits the data well, we estimated a competing mode to
compare its fit with theinitia structural model (Anderson et a. 1988). In this modd, we alowed non-
contractibility to be an endogenous variable of asset specificity. This approach drew on the argument that

asset specificity may cause non-contractibility, as we noted in the theory section, which in turn may
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influence use of reverse auctions. If this argument holds, then the apparent insignificance of asset
specificity would be an artifact of the underlying causal structure.

To consider this mediating effect of asset specificity, we introduced a unidirectional relationship
between asset specificity and non-contractibility (Figure 2b). This aternative mode provided comparable
values of fit indices, as model 2 of Table 8 reports.

{Figure 2b about here}

As expected, asset specificity does contribute to non-contractibility, as column 2 of Table 8
reports. In turn, non-contractibility continues to have a significant negative impact on reverse auction use.
Thus, the results continue to support hypothesis 2.

At the same time, though, the analysis of the aternative model highlights the importance of asset
specificity as having both direct and indirect effects on the nature of a buyer-supplier relationship. That is,
if we simply consider the direct effect of asset specificity, the variable appears to have little influence on
reverse auction adoption. A different conclusion stands out though, when we recognize that investment in
transaction specific assets to support the exchange of particular products may lead to an increase in non-
contractible aspects of buyer-supplier relationships that have negative effect on reverse auction use. Thus,
both asset specificity and non-contractibility influence reverse auction use and they may jointly determine
the total effect of relationship parameters on reverse auction adoption.

It is possible to estimate other aternative models. However, given our primary objective of
testing the hypotheses we developed in the theory section, we avoid a post-hoc search for other models.

Finally, we conducted additional exploratory analysisto check the robustness of our results. A
buyer’s perception of the non-contractible investments that its suppliers make might correlate with the
buyer’s overall satisfaction with its suppliers. If so, then buyers may be less likely to auction business for
which suppliers have high buyer satisfaction ratings. We created a variable to measure buyer satisfaction
with current suppliers, using three self-generated items. The items explore the extent to which current
supplier performance influences the decision to use reverse auctions suppliers (Dai et al. 2000; Helper
1991). Table 9 reports the results.

{Table 9 about here}
We did not find support for the argument that buyers will avoid reverse auctions if they are

satisfied with current suppliers. As Pand A of Table 9 shows, a comparison of item a and item b indicates
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that buyers are likely to use reverse auctions even if they are satisfied with their incumbent suppliers. This
result indicates that buyers will not limit their use of reverse auctions only to those situations in which

they are not satisfied with their incumbent suppliers. The difference between item aand item b is
significant at p<0.05 (Panel B).

Nonetheless, incumbent suppliers do not necessarily lose because of increased competition. This
is because buyers will often reward loya suppliers by continuing business with the suppliers even if they
do not provide the lowest bids in the auction process (row ¢ of Table 9). Supplier loyalty islikely to
involve investment in non-contractible skills that support their buyer relationships. Thus, satisfaction with
non-contractible investments made by suppliers increases buyers switching costs and makes such
suppliers less vulnerable compared to the suppliers with whom buyers are relatively less satisfied.

5. DISCUSSION AND CONCLUSION

Empirical results based on afield study in the automotive industry confirm the importance of
non-contractible factors as determinants of the use of reverse auctions in electronic markets by buyers.
These results lend support to predictions of the move-to-middle hypothesis (MMH). The intuition behind
this result is that as technol ogies become more ubiquitous and widely available, they may no longer give a
differentiating competitive advantage to firms. Consequently, firms increasingly have to rely more on
non-contractible and intangible assets to derive competitive advantage. Thus, even though information
technology may have the potentia to reduce the costs of external coordination, IT may not necessarily
lead to substantial use of ‘electronic markets for many types of products. Our results show that even after
controlling for asset specificity, buyers prefer to avoid reverse auction if they value suppliers’ investments
in non-contractible factors such as quality, supplier innovation, information sharing, responsiveness, trust,
and flexibility. Indeed, greater use of IT may actually increase the saience of non-contractible factors and
influence buyers to move towards consolidation of their supply base.

One reason why buyers are attracted towards using electronic markets is the possibility of
reducing costs by finding the lowest cost suppliers for their raw inputs. However, while price plays an
important role in supplier selection, non-price factors also are import. Helper (1991) provided preiminary
evidence for this conclusion. One of the items in the Helper’ s survey related to the change in criteria that
customers used to choose suppliers over afive-year period from 1983-1988. The analysis showed that:

‘price went up the least, while quality increased the most to become the most important single
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criterion...Engineering-R& D showed the greatest percentage increase in importance.” The results of our
study build on these findings by highlighting the importance of non-price factorsin reverse auction usage.

The results of this study also suggest that we need to condition our understanding of the
electronic markets hypothesis (EMH). The EMH prediction suggested that the emergence of information
technology would lead to greater use of arms length relationships. Indeed, thisislikely to betrue, in the
sense that any use of reverse auctions reflects greater use of market-mediated ingtitutions, at least to the
extent that the reverse auctions substitute for activities that firms previously undertook internally or
through long term inter-firm relationships. Where both asset specificity and non-contractibility are low,
reverse auctions appear to be feasible.

Although we may witness some increase of market-mediated exchange, the results suggest that
non-contractibility often will be an important issue, both in its own right and as an outcome of investment
in transaction specific assets. Where non-contractibility arises, with or without asset specificity, reverse
auctions are unlikely and the MMH appears to apply more strongly than the EMH. By augmenting the
asset specificity argument with a consideration of non-contractible factors, as Dai et a. (2001) suggedt,
we gain a more nuanced understanding of the complexities involved in buyer-supplier relationships.

The results implying the importance of non-contractible factors echo the Hess and Kemerer’'s
(1994) observationsthat: *...either the EMH will take more time to come to fruition or that the underlying
phenomenon is not fully captured in the current electronic market hypothesis (p. xiv).” We believe that
empirical research on identifying additional non-contractible parameters has the potential to enrich our
understanding of the conditions under which predictions of electronic market hypothesis would apply.

The results have significant manageria implications. For buyers, it is important to choose
carefully products for procurement through electronic market mechanisms such as reverse auctions. An
indiscriminate use of eectronic markets by buyers may dienate loya suppliers and such suppliers may
react by under-investing in non-contractible parameters of a relationship under the pressure to be
competitive in reverse auctions. Our results are also relevant to the supplier firms. The results showing
that ‘satisfied’ buyers are likely to continue business with their suppliers even if they are not the lowest
bidders in the auction process should be reassuring to the suppliers. These findings suggest that there are

payoffs from investment in non-contractible parameters and relational capital.
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While our study contributes to a better understanding of how information technology embodied in
reverse auctions and other e ectronic market mechanisms may affect firm boundaries, future research may
overcome some of the limitations of this study. First, our research is based on self-reported reverse
auction use behavior and the factors influencing such decisions for different categories of products. There
is aneed to further vdidate our findings by collecting detailed product and supplier characteristics
archival data at the firm level that may be considered more objective. Second, we attempted to cover a
large cross-section of firmsin the U.S. automotive industry in order to achieve generdizability. A useful
extension of this research may be to conduct an in-depth study of select group of companies that reported
tremendous success and those reported compl ete failure. Such studies will enhance our understanding of
the situational and contextua factors that are difficult to control in large-scale survey based research.

We also identify several promising areas for future research in this stream of literature. Firg, it
would be useful to identify parameters that affect performance of reverse auctions, particularly when
firms adopt reverse auctions for products that score low on non-contractible parameters. For example,
some of the parameters affecting potential cost reductions through reverse auctions could be the number
of participating suppliers, participation of the incumbent supplier in the auction, reserve price, and
information that is available to auction participants. Second, it may be useful to investigate the drivers of
cost reductions through reverse auctions, such as whether cost reductions arise from heightened
competition or stem from IT enabled reduced transaction costs. Third, studies might explore whether
relationship management initiatives by suppliers such as investment in business to-business customer
relationship management (CRM) systems have an effect on buyers' reverse auction use. Fourth, a study of
the effect of Internet-enabled electronic markets on firms' business processes, internal and externa
transaction costs, and procurement cycle-time would help quantify the value of electronic markets.
Findly, it would be useful to explore the longitudina causdlity underlying the relationship between asset
specificity and non-contractibility. In the structural equation analysis, we have modeled this as a process
in which asset specificity leads to non-contractibility, but the causality could arguably run the other way.

A longitudinal study that teased out the paths of this relationship would be highly informative.

To conclude, this paper empirically explored the importance of product and relationship

characteristics that may moderate the effect of information technology on firm boundaries and

governance mechanisms. Based on field data collected from firms in the automotive industry, we found
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evidence for negative association between reverse auction use and the degree of non-contractibility in the
relationship. Our research empiricaly validates the past predictions made in the information systems
literature characterized as the move to middle hypothesis. The findings of this study have implications

for research in transaction cost economics to the extent that we have argued and found support for the
notion of non-contractibility that appears more genera notion than the concept of asset specificity that is
often viewed as the locomotive of transaction cost economics. Non-contractibility becomes even more
appropriate and descriptive of the underlying transactions between buyers and suppliers as the importance
of intangibles and service component grows in dyadic relationships. Our findings also inform marketing
research, because we have found empirical support for the importance of customer satisfaction in

busi ness-to-business settings. Our results suggest that suppliers making investments in satisfying buyers
may be rewarded with continued business even if they are not the lowest bidders in the reverse auction

process in el ectronic markets.
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Table 1: Empirical Studiesof Information Technology and Inter-Or ganizational Systems

Sudy

Focus

1

Chatfield et a. (1997)

Case study of Japan Airlines: Shows impact of 10S enabled value
chain on business growth and profitability.

2,

Kuan and Chau (2001)

EDI adoption by small businesses using technol ogy-organization-
environment framework

3.

Choudhury, Hartzel and
Konsynski (1998)

Case study of Aircraft partsindustry: Shows mixed impact on
prices and little effect on inventory levels and use of brokers.

e

Clark and Stoddard (1996)

Case study and survey in the Grocery Industry

Clemons and Row (1993q)

Case based study in Consumer Packaged Goods Distribution: The
study points out the limitations of inter-firm coordination through
information technol ogy

Grover (1990)

Survey of Customer based 10S Adoption to study determinants of
adoption decision and implementation success. The two most
significant sets of facilitators were proactive technol ogical
orientation and internal push for the system.

Hess and Kemerer (1994)

Case study of computerized |oan origination systems. Does not
find support for the el ectronic markets hypothesis

Kambil and Eric van Heck
(1998)

Case studies of Dutch flower auctions. Propose a process
stakeholder framework for studying success or failure of
alternative auction formats.

Lee (1998)

Case study of aused car marketplace (Aucnet): Shows that,
contrary to popular belief, pricesin electronic markets may be
higher than the pricesin traditional markets.

10.

McGowan (1994)

Developed and tested amodel to explain extent of EDI
implementation through a survey. Compatibility, size, functional
differentiation, training, EDI support, MIS support and customer
influence explained much of the variance in the extent of EDI
implementation.

11.

Monczka, Peterson and
Handfield (1998)

Survey research: Trust and coordination, interdependence,
information quality and participation, information sharing, joint
problem solving significantly related to partnership success.
However, the study did not find asset specificity as an important
determinant of partnership success.

12.

Mukhopadhyay et al. (1995;
1997a)

Studied the effect of electronic linkages on costs, process output
and quality.

13.

Nidumolu (1995)

Surveyed inter-organizational information systemsin insurance
industry distribution chain and its impact on the structure and
climate of seller-buyer relationships. Specialized 10IS were
associated with increased vertical interactions and under certain
conditions, amore positive transactiona climate in seller-buyer
relationships.

14.

Premkumar and Ramamurthy
(1995)

Studied the decision mode for adoption of inter-organizational
systems through a survey. Competitive pressure, exercised power,
internal need and top management support differentiated firms
with proactive decision modes from firms with reactive decision
modes.

15.

Poole, Robyn R. (1997)

Studied the impact on the buyer-seller relationship of firms using
electronic datainterchange.
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Table 2: Dimensions of Non-Contractibility

investment in keeping abreast with technol ogical
developments.

Variable Name Definition Adapted from
Refers to manufacturing capability, warranty implications Cusumano and

Quality and criticality in terms of interaction with other components ~ Takeishi (1991),
in an assembly. Takeishi (2001)
Supplier’ strack record of continuous improvement in

Innovativeness existing products, development of new products and Helper (1991)

Exchange of proprietary information between buyer and

Cusumano and

Information supplier for cost reduction and involvement in planning and Takeishi (1991),
Exchanges . L Helper (1991),
goal setting activities. Takeishi (2001)
: Supplier’s sensitivity and ability to respond immediately to Johnston and
Responsiveness busgr’ s needs and tz keep buy()a/r upc?ziped on the requegts. Lawrence (1988)
Buyer’ s perception about supplier’ s trustworthiness,
Trust configience in supplier and belief that supplier will honor its i(;\r/]vr:jr?cr:e ?;;88)
promises.
Willingness of supplier to modify the contract, make Monczkaet al. (1998),
Flexibility necessary adjustments continuously and being responsiveto Young-Ybarra&
buyer’ s requests which may be beyond the terms of contract. Wiersema (1999)
Table3: Characteristics of the Firmsin the Sample (N=152)
Percentage of Firms
Firm Type(a)
OEMs 20%
Tier 1 component manufacturer 84%
Tier 2 component manufacturer 66%
Tier 3 component manufacturer 30%
Tier 4 component manufacturer 8%
Firm Size— Revenuesin Million $
Less than $100 Million 58%
More than 100 million but less than $1 Billion 30%
Morethan $1 Billion 12%
Firm Size— Number of Employees
L ess than 500 60%
More than 500 but less than 5000 28%
More than 5000 but |ess than 10000 3%
More than 10000 but |ess than 50000 6%
More than 50000 3%

(@) Percentage do not sum up to 100% because of multiple responses for firm type.

Table4: Reliability Analysisof Key Variables

Variable Name Definition Cronbach VdidN
Alpha

Likelihood of Using Probability of reverse auctionsuse by afirm or 0.92* 125

Reverse Auctions business unit 0.92** 123

Non-Contractibility Composite of quality, innovation, information 0.80* 139
exchanges, responsiveness, trust, flexibility. 0.89** 128

Asset Specificity Specialized investmentsin physical equipment, labor 0.65* 140
skills, business processes, JIT systems, or assets 0.75** 131

needed for customizing products.

* Refersto commodity products; ** Refersto specialized products




Tableb5. Descriptive Statisticsand Correlations Among Variables

Mi Max (1) @ (©) & ©) ©) @ )
n
1. Useof 18 5.8 318
Reverse (0.90)
Auctions
2. Non- 25 70 -016 562
Contractibilit (0.70)
y
3. Asset 10 70 -010 074 530
Specificity * (1.01)
4.1S 19 70 0.14 011 0.14 446
Compatibility (1.05)
5. 10 70 001 -005 -004 004 3.86
Competitive (0.77)
Strategy
6. Supply 25 70 - 0.08 013 -003 -004 590
Chain 0.18* (0.98)
Strategy
7. Specialty 0 10 -011 001 013 0.00 0.00 000 05
Products (0.50)
8. Revenues) 2 5 0.25* 0.00 008 033 -009 -008 O 348
(0.82)

Note: Mean and SD are shown on the diagonal.
*p<0.05

Table 6. Parameter Estimates Of The L east Squar es Regression M odels Explaining Rever se Auctions Use (p
values arein parentheses; n=304)

1 2
Dependent Variable Parameter Likelihood of RA  Likelihood of RA Use
Use
I nter cept bo 3.339*** 4.202***
(0.000) (0.000)
Non-Contractibility b, -0.262***
(0.007)
Asset Specificity b, -0.086** 0.049
(0.045) (0.257)
Specialized Products b3 -0.172%* -0.202**
(0O=Commaodities; 1=Specialized) (0.041) (0.020)
| S Compatibility bs 0.063 0.068*
(0.110) (0.091)
Differentiation Competitive Strategy bs 0.028 0.021
(0.348) (0.383)
Relationship-Oriented Supply Chain bs -0.139** -0.143***
Strategy (0.004) (0.002)
Revenues b; 0.244*** 0.229***
(0.000) (0.000)
R Square 11.31% 13.07%
F Statistic 6.31*** 6.36***
(0.000) (0.000)

*** n<0.01; ** p<0.05; * p<0.10 (all one-tailed tests)



Table7. Measurement Model: Parameter Estimates and Réeliability
(t values arein parentheses)

Congtruct Indicators Parameter
Egtimates

Non-Contractibility (a)

Quality 1.00

I nnovativeness 1.28* (9.26)

I nformation Exchanges 1.01* (9.32)

Responsiveness 1.00

Trust 0.77* (10.56)

Flexibility 0.93* (9.65)

Asset Specificity

AS1 1.00

AS?2 1.59* (5.06)

AS3 1.71* (5.10)

AS4 1.49* (5.09)

AS5 0.69* (4.31)

Reverse Auction Use (a)

LIK1 1.00

LIK 2 1.17* (11.91)

LIK 3 1.09* (11.83)

LIK 4 1.00

LIK5 1.09* (12.69)

LIK 6 0.99* (12.66)

LIK 7 (b) 0.73 (12.79) and 0.31* (9.24)

* Significant at p<0.01
(@) Second order construct
(b) Factorialy complex item
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Table 8. Parameter Estimates Of The Structural Equation M odels Explaining Rever se Auctions Use (t values
arein parentheses; n=304)

Modd 1 Modd 2
(Refer Figure2a)  (Refer Figure 2b)
Construct Relationship Parameter  Likelihood of RA Use Likeihood of RA Use
Non-Contractibility => RA Use b, -0.58** -8.20***
(-2.22) (-6.93)
Asset Specificity => Non- b, 0.26%**
Contractibility (3.09)
Asset Specificity => RA Use bs -004 215%**
(-0.39) (2.21)
Specialized Products=> RA Use b, -0.34*** -0.35***
(-2.22) (-2.30)
I S Compatibility => RA Use bs 0.17%** 0.17**
(2.17) (2.18)
Competitive Strategy => RA Use be 0.05 0.05
045 045
Relationship Orientation to Supply b, -0.25%** -0.25%**
Chain Strategy => RA Use (-3.29) (-3.29)
Revenues=> RA Use bg 0.36*** 0.35%**
(3.60) (349
Chi-Squar e (df) 518.76 51856
(210 (210)
Fit Indices
GFI 0.87 0.87
NFI 0.92 0.92
NNFI 0.94 0.94
CFl 0.95 0.95
RMSEA 0.07 0.07

*** p<0.01; ** p<0.05; * p<0.10

Table9. T-testsfor the effect of buyer satisfaction on reverseauction use

Mean
Panel A (survey responses) (1=Strongly disagree, S:‘IT gt?rodn
7=Strongly agree)

a.  We would consider using reverse auctions only if we are 324 182
dissatisfied with our incumbent suppliers. ) '

b. We would consider using reverse auctions even if we are 296 216
completely satisfied with our incumbent suppliers.

c. Wearelikely to reward our loyal suppliers by continuing
business with them even if they are not the lowest 468 170

biddersin the reverse auction.

Panel B (p-values)

= p vaue for a two sample t test with unequal

variances between item aand item b above

<0.05

= p vaue for a two sample t test with unequal

variances between item b and item ¢ above

<0.05
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