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In this dissertation, | propose that trust is an importanugder-studied concept
in supply chain relationships both upstream in a Business-To-Businessd@#Bxt and
downstream in a Business-To-Consumer (B2C) context. In theeissty, | investigate
the evolution of trust in buyer-supplier relationships in a VMIisgttSupply chain
management literature is rich in pointing to the benefits generated blyarali@e supply
chain arrangements, however recently the dark side of thesdamaitive relationships
has been reported as well. To the best of our knowledge, our study is the first to bring in a
new dimension — “length of the relationship” to these research madeigy survey data
collected from distributors that use VMI, we find that longeatrehships are associated
with lower levels of distributor trust in the manufacturer. Ténssion of trust over time
is fully mediated by the distributors’ experience of psycholdgioatract violation. Our
findings demonstrate that good inventory performance may naifbeient to maintain
trust in VMI relationships, but regular communication betweenigsrtas well as

nonverbal documented agreements, may also be needed to maintain trust.



In the second part of the dissertation, | study the effectigenfethird-party trust
seals that have emerged as a prominent mechanism to enhance ®B2< online
markets. Despite their common use by practitioners, systemestearch studies of the
effectiveness of trust signals are scarce. Exploiting a urdateset of over a quarter
million transactions across 493 online retailers, this studyrerally measures the value
and effectiveness of trust seals on the likelihood of purchase by sboppe dataset is
collected from a randomized field experiment by a large tsesi provider, which
enables us to infer the causal impacts of the presence of adalstt is found that the
presence of the online trust seal increases the odds of commétpainchase. | further
find that online trust seals serve as partial substitutes for dbmtpper experience and
seller size, which makes the seal more useful for first tisiors at a web site and also
for smaller online retailers. Interestingly, the effectnaf number of trust seals is subject
to diminishing marginal returns, such that the presence of addits@ads does not

necessarily increase cart completion rates.
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CHAPTER 1: INTRODUCTION

Confucius, a long time ago, proposed that trust is a fundamentalemeguit for
all social exchanges. Trust plays a key role in personalamtaips between individuals
in different settings including families, schools, groups and organizations. Supploiding
point of view, Blau (1964) views trust as an important ingredientadfies relationships
in society. Hirsch (1978) assesses the role of trust in ecoreuianges and suggests
that trust is a “public good” required for a functioning economic systeukuyama
(1995) further suggests that the inherent trust level in a gasiatmajor predictor of the
economic development of that society. Viewing commerce asvadbsocial exchange,
we can confidently say that an understanding of trust is also essential feedsesi.

American society is quite diverse. Globalization, fueled dayelopments in
information technologies, has further pushed this society to atteridéh people from
different cultures, both in the US and across the globe. Pradfcestablishing trust
solely based on personal experience, interpersonal simsard@nmmon social status,
trusted third parties and family ties etc., are no longercseifii in global relationships on
the internet. Moreover, Mistzal (1996) suggests that the mecharosmmsdperation and
solidarity in the society have weakened significantly and iegsential to find new
alternatives. With the emergence and growth of new forms of basteegeration, such
as joint ventures, networked firms and supply chain partnerships, busineedes better
comprehension of the trust concept to develop successful relationstipsvithin and
across business units.

In this dissertation, | study two problems regarding the roleust in supply

chain management. In the first essay, | examine the evolution ofirtresllaborative



supply chain relationships in a business-to-business (B2B) distrilmanufacturer
context. Focusing on a particular technology — Vendor Managed Invgimighy — and
using survey data, | empirically test the effect of VMI tielaship length on distributors’
trust in their manufacturers. In the second essay, | move to a misresnsumer (B2C)
context and shed light on trust transfer along the supply chaingtihanline trust seals.
Using a large archival dataset comprising over a quartelomitinline shopping carts, |
provide evidence that online trust seals are valuable technolog@ehancing consumer
trust in the e-commerce world.

In the remaining sections of this chapter, | introduce the nedsesattings for my
dissertation, namely - Vendor Managed Inventory and Electronic Commerce.

1.1 VENDOR MANAGED INVENTORY (VMI)
1.1.1 Automatic Replenishment Programs (ARP)

Competition and shorter product cycles have pushed companies to reesvaluat
their distribution and inventory management systems (Mgeral., 2001). Viewing
inventory as a liability rather than an asset, firms have lookedefo ways of managing
their inventories. ARPs provide a solution to firms that suffanfhigh safety stock, low
return on assets and obsolete items in warehouses. In this proghans, gse the sales
and inventory data provided by the buyer to automatically repletosk at the buyer’s
premises. Daughertgt al. (1999, pp. 64) observe that the main benefit of this program
comes from “substituting information for inventory.” To enhanceactiffe acquisition
and transfer of information, ARP require the presence of undertgimgonents, such as

bar-coding, electronic data interchange (EDI) and decision support systems



Along the supply chain, downstream retailers have frequentizeati ARP to
manage their inventories. For example, Procter and Gamble usedt®RRnage
inventories of their product portfolio at large retailers, suctKadart and Wal-Mart
(Myers et al., 2000). Different forms of ARP have been used in a variety of industries
Daughertyet al. (1999) cite two forms - Efficient Consumer Response (ECR)Yanck
Response (QR): ECR is common in the grocery industry, while @&y used in the
apparel industry. Along the same line, retailers have encouragedetetopment of
Collaborative Planning Forecasting and Replenishment (CPFR)tivi@sato add joint
planning and forecasting of inventory by the buyer and seller. W$ 8 the most
commonly used form of ARP, next | present VMI in more details.

1.1.2 VMI as a subset of ARP

As a form of supply chain coordination initiative, Vendor Managed Inventor
(VMI) was first used as part of the Efficient Consumer@®ese program by Wal-Mart
and Procter & Gamble (Kurt Salmon Associates Report, 1993).hig type of
relationship, the upstream manufacturer manages the inventory of IKsgéepkng Units
(SKU) at the downstream retailer's premises. While it ligags the upstream party
managing the inventories at a downstream firm, the titles ok tipasties may be
different. In the auto industry, the downstream firm could be an auto manufduieg
inventories managed by upstream suppliers of auto parts and assermbtur study, as
depicted in Figure-1, the downstream firms are catlistiributors while the upstream
firms are calledmanufacturers Sticking to our VMI nomenclature, the manufacturer
usually gets paid by the downstream distributors only when assadalized. In return,

the distributor shares sales information with the manufacturer (Cetirdkéage, 2000).



Figure-1: Our nomenclature of VMI relationships

Flow of information and money

A

VMI arrangemen

Distributor

mwaoxm—roVvoCwm
LVaIIMZO0O-1nCO

v

Flow of goods

It is important to note that VMI programs have resulted in ggmt changes to
the conventional supply chain relationships. For example, transfeveritory decision-
making from the distributor to the manufacturer, coupled with a &hifinancial
responsibility of inventories, could pose adaptation challenges t¥NHeausers. Also,
VMI requires the distributors to share confidential sales datla twe manufacturer.
Therefore, as distributors become vulnerable to the actions of thefacturers, inter-
organizational trust becomes operational in VMI relationships.

1.2 ELECTRONIC COMMERCE
1.2.1 Information asymmetry

Online markets are characterized by a significant amouninfairmation
asymmetry in comparison to offline settings. Traditional brick arattan shoppers
usually get to “feel and touch” the product before making a purdhakcision and
observe product quality directly. Daignaelt al. (2002) assert that “Trust depends on
identity, the condition of being distinguishable from others” and one cagroap past
experiences into a meaningful history without identity. Verifamatof the brick and

mortar merchants’ identity is relatively easier as dextsuch as premier location,



investment in the store assortment, and personal communication witmeus, often
serve to signal quality in traditional settings. As noted biieéret al. (1998), while a
few of these features are replicable online, others are noteHanovative mechanisms
are needed to reduce information asymmetry in electronic maaketsbring online
markets closer to conventional markets in the eyes of online shoppers.

Two issues that plague online markets are privacy conceronsumers about
their personal information and security threats, such as confidesne# funauthorized
access and attacks to consumer computers from the internetefpbatgpf the emphasis
relating to online security has been targeted at preventing uniaethaaccess and
hackers, as evidenced by the huge growth in the sale of anti-viduardi-spyware
software, spam filters, firewalls, among others. Surprisingbcording to the figures
published by the Internet Crime Complaint Center (2007), of the 206,88glaiota
received in 2007, almost two thirds were about online retailersdabwering as
promised. Credit card and check frauds comprised only 12.3 percent obtthe t
Increasingly, online retailers are beginning to understand tpertence of mechanisms
that signal their reliability and quality to potential customers.

1.2.2 Sources of retailer information for consumers

Online shoppers can typically get information regarding merchéabitgy and
quality from three types of sources before making a purchasimgate(Daignaultet al.
2002). First-party information is provided directly by the onlinailet. The quality of
the website design, contact information, existence of a privacycypodnd past
performance reports, may all be useful in inducing trust. Two opeahtvariables:

Technological capabilities of the web site (Ba & Johansson, 2008y@aldy of the



online service (Fielcet al., 2004) also lead to customer satisfaction. The advantage of
direct communication between the shopper and online retailer hgweagrsometimes
be offset by the possible information biases and lack of independeficatem of
merchant claims. Second-party information about the online retaifebe provided by
previous shoppers through reputation systems and rating mechanisms. Some onl
retailers, such as Amazon.com, enable shoppers to view the feedlusttegrby
previous shoppers. Consumer review websites may host feedbacksngdaoth the
products and web sites. Finally, third-party mechanisms — the @ddiss study — can
provide independent verification of a retailer's trustworthiness. Suadependent
verification is usually provided by specialized companies such ¥SARE, TRUSTe
and VeriSign that investigate the quality claims of the ontetailers and allow the
approved retailers to display a trust seal on their websitésrnatively, some agencies
such as Better Business Bureaus (BBB) may publish directofrigssted e-merchants.
Third party ratings are relatively more important in e-comm@eompared to brick and
mortar businesses due to the inherent difficulties of establistergity and conveying
trust in the online world.
1.2.3 Third party online trust seals

Trust certification authorities, also called “seal providelglye been classified
into three major categories by tieust Seal Reviewhttp://trustsealreview.com). The
first category includes Privacy Seal Providers, such as “TRU&Nd “Trust Guard”.
These providers ensure that the e-merchant has a privacy poticyeats the private
data of shoppers confidentially. The second category includes SeSeatyProviders,

such as “VeriSign” and “GeoTrust”, which provide digital cestifes and secure SSL



connections. The third category of trust seals is called “BssiNerification Seals”. In
this category, “Better Business Bureau - BBB” investigdke ID of the e-merchant and
makes sure that the merchant represents itself truthfully. AEES provides identity
verification for businesses and enables bonded purchases as sltiultl here also
acknowledge that some seals provide more than a single functidikaitypuySAFE”.
For example, VeriSign seals also serve for business identitffcagon and NexTag
seals provide price comparison service as well as businessyidamtfication. A sample
of trust seal logos is provided in Table-1.This study focuses omeortailers that host,
among others, ttust sealprovided by the focal third-party certification firm.

Table-1: Some trust seals frequently used in e-commerce
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1.2.4 Operations of online trust seal providers

Typically, seal providers first set their minimum privacy aatéty requirements
expected from online stores. The focal trust-seal provider perfarstisngent review of
online retailers seeking a “trust certificate/seal” fiaancial stability, verifiable identity,
and a successful business track record. Online retailersysagisiie criteria determined
by the trust-seal provider are then certified in return foreatdebe paid by the retailer.
The focal seal provider also requires that the certified onditesler allow monitoring of
website operations and performance in every transaction followirtdioaion. The

focal trust-seal logo is then displayed by the online retaiteian endorsement of its



guality claims by an independent verification authority. Shoppers carvérdy the seal
by clicking on it and seeing the membership status of the online retailer.

Overall, we can say that trust seals are commonly useccamaierce today.
Preferred more by small-to-medium sized online retaileust eals could help bridge
the confidence gap experienced by online shoppers due to information asyname¢he
web sites of these retailers.

1.3 CONTRIBUTION

Given the scarcity of empirical trust studies in a busines®xnrthis dissertation
contributes to the supply chain management body of knowledge in two (yafsywing
how B2B trust evolves over time in collaborative buyer-suppliEtiomships, and (ii)
how trust transfer throungS'party online trust seals influences decision making in the
B2C supply chain contexts. Overall, our findings indicate that supg dlechnology
solutions could influence the trust among supply chain members in different wayes, W
downstream in the supply chain, trust seals could increaseottseiroers’ trust in the
online retailer, upstream distributors using the VMI technology ceuftkerience trust
erosion in their relationship with the manufacturers. Thus, in adopting boundaryrgpanni
supply chain technologies, it is of utmost importance to consider ftbetseof the

technology on relationship parameters, such as trust.



CHAPTER-2: THE EVOLUTION OF INTER-ORGANIZATIONAL

TRUST IN VMI RELATIONSHIPS

2.1 THE TRUST CONCEPT

Being trustworthy is fundamentally an ethical and moral dutgd by the trustee
to the society in general and to the trustor in particular (Hosh®95). Mayeret al.
(1995, pp. 712) define trust as “the willingness of a party to be vulnexakie actions
of another party based on the expectation that the other witirped particular action
important to the trustor, irrespective of the ability to monitocantrol that other party.”
The authors further discuss that being vulnerable shows thatugterthas something
important to lose, and that the trustor takes a risk by makinghérself vulnerable.
Similarly, McEviliy et al. (2003, pp. 99) define trust as “willingness to accept
vulnerability based on positive expectations about another’s intentiorsehavior.”
Zaheeret al. (1998, pp. 143) define inter-organizational trust more broadly as “the
expectation that an actor 1) can be relied on to fulfill obbgat 2) will behave in a
predictable manner 3) will act and negotiate fairly when theilpbgsof opportunism is
present.” Lewis & Weigert (1985) focus on risk and interdependence iniamshap and
suggest that both are both essential for trust to make aediffer If actions can be
completed with no risk (uncertainty) involved, trust will not be needed, (natter).
Thus, Rousseaet al. (1998, pp. 392) define trust as “willingness to be vulnerable under
conditions of risk and uncertainty.” Deutsch (1958) posits thabtlh@me of a decision
must bear some uncertainty and be important for the trusting pariegng them
vulnerable (at least to a degree) for trust to be operational. IDWeeanitial Mayeret al.

(1995) definition is the most comprehensive one, applicable at both individual and



organizational levels. In the context of this essay, which congpkidél relationships
between downstream distributors and upstream manufacturers, the distributgrégMsi
are taking risk by outsourcing their materials management function.féresrewill base
my work on the Mayeet al’s (1995) definition of trust.

Blois (1999) contrasts the trust and trustworthiness concepts and shatwvs
trustworthiness is a characteristic of the trustee and thertradditionally considers the
contextual factors and its own disposition to trust. He also sugtpastsust is seldom
offered unconditionally in the form of blanket trust, but that one pessts the other in
some particular areas or issues.

As a complex concept, trust has multiple dimensions. Roussteal (1998)
propose that there are four different forms of trust. Deteerbased trust is based on the
idea that the other party cannot act opportunistically becausetaoor institutional
sanctions will make it costly to breach the trust. Calculus-basestl stems from the
rationality of decision makers where the incentives and gomeenstructures will make
it irrational for the other party to breach trust. The third fasnnelational trust, which
develops after successful interactions among parties. The finalofotrust is institution-
based trust (i.e. legal systems and cultural norms). In aitsyisbntext, we can cite
Knemeyer (2000) as an example presenting a model of trust thades dimensions of
trust as well as its determinants and consequences in logistesurcing relationships.
Next, we discuss the antecedents and outcomes of trust.

2.1.1 Antecedents of trust
In the theoretical trust literature, two main factors havenbstidied as

antecedents of one party’s trust in the other, (i) charattsrisf the trustee, and (ii) the

10



trustor's propensity to trust others. Ability, integrity and benevoleidde trustee are
the most frequently cited characteristics that lead to {Mater et al., 1995; Butler,
1991). In well established relationships, repeated prior interactltmve the trustor to
collect data about ability, integrity and benevolence of the wustewever in new
relationships, the trustor may need to rely on the reputation ofutied as a source of
information (Ganesan, 1994).

Trustor's own propensity-to-trust may be another factor that coattiajyy
explain the variability in trust (Mayest al., 1995). Individuals have their own inherent
disposition to trust, while firms may also differ in their wiliness to trust other firms as
part of their organizational culture. Therefore, in order to unagasivhy one party trusts
another, it is important to consider the trustor's general wilsg to trust and the
characteristics of the trustee as perceived by the trustor.

In a supply chain context, Kwon & Suh (2004) studied the factors aifettie
level of trust in buyer-seller relationships and found that reldtipnspecific asset
investments and information sharing are positively associatednwih Morgan & Hunt
(1994) provide empirical evidence that shared values and higher ¢é\ealmmunication
between supply chain partners are likely to increase trust, agyertunistic behavior is
likely to reduce trust. Doney & Cannon (1997) identified two factupplier’'s size and
willingness to customize as significant drivers of a buyetsttin the supplier. Finally,
Ganesan (1994) demonstrates that in a buyer-supplier relationsisipy’s satisfaction
with the trustee’s performance is a major determinant of. tBrgtfly, we may say that

factors driving trust include characteristics of the trugtesfor’s propensity to trust, and
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some relationship parameters such as communication and sairsfagth previous
outcomes.
2.1.2 Outcomes of trust

Trust’s influence on outcome variables comes in two main waectdiffects on
performance parameters; and trust’s facilitating role betvekivers of performance and
outcome variables. Trust has been shown to reduce transactioamdsterease supply
chain performance in exchange relationships (Dyer & Chu, 2003). Abs¥ntrast
requires that every contingency be planned in advance and writtera iotmtract;
transactions have to be scrutinized against opportunistic behavior,vallicf increase
transaction costs. Additionally, trust results in “more positiviudts, higher levels of
cooperation and superior levels of performance” for employees oriplace (Dirks &
Ferrin 2001, pp. 450). Interpreting trust as a facilitator, Dirks &rifre(2001)
demonstrate that presence of trust influences the trustor’s etiipn of the current and
future behavior of the trustee, thereby reducing contextual uncgrtdints positive
interpretation forms the basis of the moderating effectsust between factors such as
motivation, group processes, and organizational change on work attitudesptioas
and performance outcomes. Finally, Seppéaeteal. (2007) reviewed 15 empirical trust
papers in the 1990 — 2003 period, and observed that trust is a “recipsocapt and
has been modeled as both a cause and affect in inter-organizational relationships.
2.1.3 Approaches of different disciplines to the trust concept

The trust concept has been approached differently by a vafiedisciplines.
Rotter (1967, pp.651) for instance, defines interpersonal trust from chgbsgist's

viewpoint as “an expectation held by individuals or groups that the warchige, verbal
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or written statement of another can be relied on.” Doney & Cannon (fp318) report
that marketing researchers who have examined trust réetategpliers and salespersons
suggest that “inter organizational trust operates as a governance ragctiatimitigates
opportunism in exchange contexts characterized by uncertainty aeddégge.” In a
similar vein, Morgan & Hunt (1994) develop the “Key Mediating Modeliene they
suggest that an agent (downstream channel member) thatitsystsicipal (supplier) is
more likely to cooperate and commit harder for that principal. Higy propose that
trust reduces uncertainty in the relationship. Economists assurhenthexchange
relationships, parties are inherently untrustworthy and may act apgstitally if proper
governance mechanisms are not in place (Barney & Hansen, 1994)odineif of
Transaction Cost Economics theory, Williamson (1979), recommend$¢hiatteérests of
both parties be aligned through idiosyncratic investments to make twdrtig/ behavior
irrational to the parties. Finally, organizational researclvers trust to be a major
attribute of functioning organizations. (Argyris, 1962; McGregor, 1967)

In a supply chain context, two theoretical lenses have commoaiydaopted in
scholarly research, including the study of trust in organizati@taionships. The first is
Transaction Cost Economics used by Zaleteal. (1998), Nooteboonet al. (1997), and
Mollering (2002). Based on this theory, trust is proposed as a subgiitatestly control
and coordination mechanisms. The second is the Social Capital Tkeargdan, 1994;
Smith & Barclay, 1997; Young-Ybarra & Wiersama, 1999) which viewsnemic
exchanges as based on reciprocity. Any benefit provided to an orgamiza¢ixpected to
be reciprocated in the future by that organization based on mutual trust (Blau, 1964; Uzzi,

1997). Thus, trust is viewed as a kind of “relational lubricant” thadaeces knowledge
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transfer and joint efforts between parties (Inkpen, 2001). Acknowligdtjat trust has
been studied at both personal and organizational levels, next we distess
organizational trust.

2.1.4 Inter-organizational trust

Although an inherently individual-level psychological state, thet tascept has
been researched in inter-organizational relationships as well. (Zaheal (1998)
empirically show that interpersonal and inter-organizational @musttwo distinct but
strongly correlated constructs. “Boundary spanner” individuals estabdilationships
among organizations that may / may not share the organizatioeistation towards
another firm. However, the authors (Zaheteml., 1998, pp. 142) provide evidence that
“organizations develop a collective view about each other afterateg transactions,”
and that organizational culture often shapes the trust orientatidgheoindividuals.
Consequently, the authors (Zahegral., 1998, pp. 143) propose, “Inter organizational
trust describes the extent to which organizational members haatlegtively held
orientation toward the partner firm,” and find that performancelnfyer-supplier link is
strongly related to inter-organizational trust.

At an inter-organizational level, trust has been studied from arisuwpplier
angle (Lane & Backman, 1996; Dyer & Chu, 2003), in joint ventures (Madii95;
Inkpen & Curall, 2004) and with strategic alliances (Ring & Varveéa, 1992; Das &
Teng, 1998). A major benefit of trustful relationships is that tradtices the need to
write complicated contracts between organizations that may dg tmogut together and
enforce, thereby lowering transaction costs. (Barney & Hansen, 1984ti,G995).

Given the importance of the topic, Seppaeeral. (2007)review trust articles in inter-
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organizational relationships and conclude that the theory in this $iedtllli developing.
In addition, despite the quantity of theoretical trust papers, erapirust studies are rare
(e.g. Ganesan, 1994; Sako & Helper, 1998; Young-Ybarra & Wiersama, 1999; Mollering,
2002) and often inconsistent, as it is difficult to operationalizetrig concept. This
essay makes a contribution by bringing inter-organizational $tuslies into the supply
chain management body of knowledge through a study of VMI programs.
2.1.5 Evolution of trust

The level of trust between individuals, groups or parties evolvestasspateract
with each other. Rousseat al. (1998, pp. 402) suggest that societal control and
institutional mechanisms may “serve as a springboard in crettisy” while some
forms of trust, such as calculative trust, may be more efeeefarly in a relationship, and
could develop into relational trust over time. In a case study, Slagaan (2005) studies
the evolution of trust in e-commerce relationships between CiscoCantpaq, and
observes that technological trust develops over time in stagesiatomal trust in this
dyadic relationship. In their experimental study of trust eroditemgovanet al. (2007)
observed that in some circumstances, trustors could forgive uppteitvations before
erosion hits and suggest that trustee’s inability to perforngatobns causes less trust
erosion than trustee’s unwillingness to perform. It is importariote that studies in
“evolution of trust” are rare in the empirical trust literatdree to the data requirements
to test the research models. Having introduced the trust comueyit, | discuss the

psychological contract violation, which is an important determinant of trust.
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2.2 PSYCHOLOGICAL CONTRACT VIOLATION

Complementing formal contracts, psychological contracts ame iatportant
aspects of relationships. Usually, parties have some ideas gedtaions about the
reciprocal obligations in a relationship, which is called “psycho&dgicontract”.
(Robinson, 1996) It is called a psychological contract because an tamdéng of the
perceived obligations by one party may not be shared by the othgr Bailding on
these differing perceptions, one party may observe that the otkendb&fulfilled a
promise; hence resulting in feelings of injustice, resentmentheindyal; which is called
psychological contract violation (Robinson, 1996). Briefly, we can lsatyexperiencing
psychological contract violations does not only depend on what the othedpeas, but
also how those actions are perceived.

There are two main conditions that result in the experience ahpkgical
contract violation: Reneging and Incongruence. Next, we discuss them in nal® det
2.2.1 Reneging and Incongruence

One party’s unwillingness or inability to fulfill a promiseaalled reneging and it
is agreed by both parties that there is an obligation not beingefilfhy one party.
Environmental turbulence, between the time of promise and fulfillmeay, cause a
party to break a promise, or sometimes the more powerful peyintentionally renege
as well. (Morrison & Robinson, 1997) The second condition is incongruencednetwe
perceptions, where, parties have different understanding of the redimiolgations.
This incongruence may produce cases where one party believes @&seproas
completely fulfilled, while the other party perceives that themes unfulfilled promises,

and consequently experiences psychological contract violation. KI&E280) illustrates
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that promises could get distorted in human memory which could gemecategruence
between perceptions over time.

Robinson (1996) asserts that there are three main factors thdt mawaluce
incongruence. The first factor is divergent schemata. Partiasreélationship may have
different schemata that they use to make sense of events happeoind them. Also
viewed as cognitive frameworks, organizations may have diffesenémata due to
differences in previous experiences and organizational culturesetbad factor is the
complexity and ambiguity of the tasks commonly performed by th&epa Given
bounded cognitive capacity and bounded rationality of human beings, higldy
probable that each party could approach a complex task from a diftarglgt, thus
producing an idiosyncratic simplification and understating of &is& tomplexity. Also,
the parties may interpret and bridge the ambiguities in differaysvbased on their
unique experiences, which produces incongruence in understandingaadagssigning
mutual responsibilities. Finally, the third factor is lack of camioation between
parties. In the rapidly changing business environment of todayn@bsé regular multi-
lateral communication between organizations may result in imaenge in perceptions.
Overall, one can say that promises could be forgotten or distortee@mory over time,
which generates incongruence, if not resolved, could cause theieexgerof
psychological contract violation.

Trust and Psychological Contract Violation (PCV) are stromglsited but two
distinct concepts (Robinson, 1996). The literature is rich in pointing dbetonportant
role of trust in psychological contracts (Rousseau, 1989; Morrison [&nBan, 1997).

Both concepts are fundamentally measured at the individual levéheypdre boundary
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spanning concepts where a second party is always involved. As ba@hlesrmare used in
our research model, it is important to mention the distinctivenésbem. Trust is
willingness to take risk based on positive expectations about the fattioms of the
trustee, regardless of the ability of the trustor to control dteres of the trustee.
Psychological contract violation is about feelings of anger asdntment, when the
other party fails to fulfill obligations. First of all, psychologl contract violation
requires the presence of a psychological contract about mutual tabigyan a
relationship which may not be the case in deciding to trust anothigr Yhile violation
of a psychological contract is experienced only based on an accopas$tahteractions
with the other party, trusting another party is about willingriesake risks in the future.
Also, should we mention that reciprocity of obligations is the laypsychological
contract violation, but not for trusting beliefs. Unidirectional peroeysti of ability,
integrity and benevolence are the determinants of trust (Mdyy 1995). For example,
in a buyer-seller relationship, the seller's repeated faltwedeliver shipments on time
will hurt the buyer’s trust in the seller and may also caheebuyer to experience
psychological contract violation. But if the buyer also defaultedipusly (i.e. not paid
on time), seller’s failures may not cause a violation of thehgdggical contract as the
buyer considers its own failures and view a zero balance in jlohgiegical contract.
Having reviewed the inter-organizational trust and psychological coditexatures, |
now turn to Vendor Managed Inventory (VMI).

2.3 VENDOR MANAGED INVENTORY (VMI)

Chapter-1 introduced the VMI concept and laid the research corextis

section, | will discuss the characteristics of VMI thaates$ to inter-organizational trust.
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VMI has been found to reduce information distortion along the supply ¢Gaienet al,
2000), and increase inventory turnover and reduce stock-outs in the manufiatailer
channel. The manufacturer benefits from synchronization of inventoryransportation
decisions through long term retailer commitment, and from incrgagetase quantities,
while the retailer enjoys savings in holding costs, fewer stot& and cash flow benefits
(Dong & Xu, 2002). Similarly, Kulpet al. (2004) examine the impact of VMI on
manufacturers’ profitability and find that VMI increases manufiass’ profit margins.
Cachon & Fisher (1997) also report that VMI increases inventorforpeaince, but
attribute these improvements to information sharing through EDI, wischa
technological requirement for VMI implementation.

On the other hand, the literature points to some drawbacks of VMEksFor
example, Nannery (1994) observed that VMI causes significant changeaditional
buyer-seller relationships. Downstream VMI users (distributbes)e to transfer their
control on the materials management function to the upstream pértarufacturers),
which could cause loss of critical purchasing and inventory maregerskills.
Moreover, in VMI relationships distributors often have to share th@prietary data
with the manufacturers, which is risky. Williams (2000) observed that adiingtto use
VMI, buyers become more dependent on their suppliers. A survey of 08dis by
Roberts (2004) found that while buyers (distributors) make signtfigains by VMI
adoption, suppliers’ (manufacturers) main reason to accept VM istdin customers.
Lee (2004, pp. 9) reported, “In fact some VMI systems have gendratiah, because
buyers have refused to share costs with the suppliers.” This unéqualgsof costs and

benefits could be a point of conflict among VMI users.
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Overall, with all its pros and cons, VMI is a type of partner&la@fwveen a buyer
and a supplier, or between a distributor and a manufacturer in our nataesicAs in
any other business partnership, a degree of trust is ess€uatdéri & Goldsby, 2003).
While power and dependence are also important, adoption of VMI requires tHauthstri
to trust that the manufacturer could manage its inventory moreeatficthan if it was
self-managed by the distributor. Therefore, maintenance and dewlopoh trust
between VMI partners is of utmost importance and in this essaiwestigate the role
of VMI relationship length on the distributor’s trust in its manufacturer.

2.4 RESEARCH MODEL AND HYPOTHESIS DEVELOPMENT

The literature in evolution of trust in buyer-seller relationslgpguite mixed in
terms of the direction of evolution (upwards or downwards). Social Bgehdheory
posits that longer relationships bear higher trust as positivkseser time increases the
partners’ trust in each other (Blau, 1964; Dwgtal., 1987). Gulati & Singh (1998) even
use the prior history of ties as a proxy for inter-orgaional trust. However, Moorman
et al. (1992) and Young-Ybarra & Wiersama (1999) found no link between thénlehgt
a relationship and inter-organizational trust. On the contrary, Gra§/sdmbler (1999)
find empirical evidence that longevity in advertising servicetigiahips is negatively
related to the buyer’s trust in the service provider. Therefoo&jrig at the supply chain
management literature, it is difficult to see a clear direction on eeolaf trust in buyer-
supplier relationships.

Having some idiosyncratic attributes, participating in a VMatrenship could
have a negative influence on trust in buyer — seller relationshiss, ¥MI is a unique

collaborative process that requires a distributor to transfer ioedecision- making to
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the manufacturer. Evanko (2010) suggests that VMI results in theofosso core
competencies: purchasing and inventory management for the distrildeg¢oceived lack
of control and flexibility in these core competencies, coupled with vaibiigies brought
by sharing confidential data with the manufacturer - suchales,sinventory, price and
promotion - may generate hard feelings on the distributor side. IDWiiams (2000)
observed that after starting to use VMI, buyers become more dEmeon their
suppliers. Trust is best bred in mutual dependencies (Emerson, 196@istimaitors’
increased dependence on their VMI manufacturers carries thatipbte® make the
relationships unstable and to reduce the distributors’ trust in their manufacturer

On the manufacturer side, the literature points out to the asyynmesharing
VMI benefits between manufacturers and retailers. Roberts (20@4).ee (2004) both
wrote that it is the distributors that get the larger shaspply chain benefits produced
by adopting VMI. This unequal sharing of costs and benefits could cduese t
manufacturer to renege and seek fairness by limiting perfoemambich could be
perceived as a breach of the psychological contract by the distributors.

Finally, rapid staff turnover and the informal nature of VMreeements could
have a negative effect on distributors’ trust in their manufastulMentzeret al. (2000)
observed that VMI relationships take quite a long time to estaldighgrs average), and
given the high rate of employee turnover in many industries,nbtsunusual that key
staff who started the VMI transition are different from tho$®wompleted it. As most
of the VMI implementation process is executed by informal ageed¢s, frequent
changes in key personnel are likely to cause loss of accuchulafiermation and

consensus, which could increase the extent of conflicts in theoredhip resulting in
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perceived breach of the psychological contract. Mergteal. (2000) demonstrate that
quite a significant portion of enablers and inhibitors in VMI relahips are people-
related soft factors rather than technological factors. Towereéll else equal, the unique
attributes of VMI relationships carry the seeds to allow iistors to experience
psychological contract violations as the relationship ages. Hence, we hypaithesiz

H1l: A distributor's length of VMI relationship with a par ticular
manufacturer is positively related to the degree of distribtor's psychological
contract violation experienced with that manufacturer.

Violation of a psychological contract is often associated Wwrthken promises
which erode the perceived benevolence and integrity of the violator.drganizational
context, Robinson (1996) demonstrated that an employee’s feelingsyctiological
contract violation will lead to loss of trust towards his/her eygalo In a buyer-seller
context, Hill et al. (2009) investigated the link between experience of psychological
contract violation and two dimensions of trust: dependability and beneeolen
According to the authors, suppliers, that experience psychologicahcontolation in
their relationship with buyers, tend to evaluate the dependahiity benevolence of
those buyers negatively; therefore eroding the perceivetivbrikiness of the buyers.
Similarly, in a VMI context, we also expect that feelingfs psychological contract
violation will lead to loss of trust. Therefore, we hypothesize:

H2: A distributor's experience of psychological contract violabn with a
manufacturer is negatively related to the level of distributors trust in that

manufacturer.
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Erosion of trust in a buyer-seller relationship does not necesdaaippen
instantly. Distributors, observing that the manufacturer does ndt @lifigations, may
(i) forgive the manufacturer by acknowledging its own limhieffort in the relationship,
(i) forgive the manufacturer by considering the hostile environrhéattors that could
have prevented the manufacturer from fulfilling an obligation, oy give signals of
frustration, anger and disappointment to the manufacturer (Elangben2007). If the
manufacturer does not address the distributor’'s perception of psydadl@gintract
violation, then the distributor adjusts the level of trust put into thahufacturer
downwards. We believe that length of a relationship has no direcit @n perceived
trustworthiness of a supply chain partner and expect that psychallogidract violation
is the mechanism linking both. Therefore, we hypothesize:

H3: The relationship between length of a VMI relationshipand trust is
mediated by psychological contract violation.

Figure-2 plots our research model.

Figure-2: The research model for Essay-1
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2.5 RESEARCH METHODOLOGY
2.5.1. Research Design

In this study, we use a commercial online survey tool — Siualey, to collect
cross-sectional data from distributors which are having their ioxest managed
partially/fully by manufacturers through a VMI arrangemethte Tnit of analysis was the
firm and key informants are executives/senior managers ouggghe VMI relationship
with manufacturers. Similar to Dyer & Chu (2003) who treatebherable suppliers in
the auto industry as trustors and the powerful auto manufacturetsseees, | consider
distributors as trustors and manufacturers as trustees due tacthibéet by accepting
VMI, the distributors are made vulnerable to the actions of the manowéa. Each key
informant is associated with a different distributor. The questiommaas designed to tap
into each distributor’s relationship parameters with its largestufacturer with which
the distributor has a VMI agreement.

The sampling frame consists of distributors who have their investaranaged
by manufacturers. In this VMI arrangement, the communicatiomastrfrcture is
established through the Electronic Data Interchange (EDI) teamwol third party
information services provider facilitates the EDI/VMI arramget between the
distributor and the manufacturer. Despite its critical role, thfermation services
provider does not intervene in the VMI adoption decision of the parties, but only provides
its expertise to allow both parties to have a well functioning|\@rangement.
Moreover, the information services provider holds annual conferemcdwing its
manufacturer and distributor customers together and facilitatenghafr best practices.

The distributors share item level point of sales (POS) datanaedtory levels with the
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manufacturers daily using the Product Activity Data document (BBR). The
manufacturer replenishes the distributor inventories based on thisf skdta. The
distributors are not subsidiaries of the manufacturers but they are independiest amdi
the distributors also own the inventories at their premises.|¥i@dll distributors in our
sample operate in North America with 96 percent being US fimas 4apercent are
Canadian.

The third party information services provider agreed to sponsor owarchsey
sharing the contact information of all of their distributor custor(@8 of them) with us.
The distributors mainly came from the Electrical Supplies, AwasPand Supplies,
Plumbing, Consumer Goods and Industrial Products sectors.

The survey was pre-tested by both researchers and industrgsiwotds. An
early draft was reviewed by three logistics and supply chesearchers for content,
clarity, flow and coherence. Then, the survey was sent to two mdustfessionals and
it was pre-tested, resulting in further improvements. Finally, oheroto encourage
participation, we promised to donate $2 to the National Wildlife Fdider for each
completed survey.

As shown in Appendix A, our sponsor sent a pre-notification letter sto it
distributors before we launched the survey in order to encourageptrégipation. A
week after the pre-notification letter, a link to the survey arasiled to each distributor.
This first wave was followed by two subsequent waves separgtadveek, generating a
total of 57 responses. (Please see Appendices B, C and D for th#ionvemails sent at
each wave.) To increase the response rate, the invitation enaagsalways sent on

Tuesdays (to avoid busy Mondays after the weekend) at 10:00 AM {h&eearly
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morning email traffic). The first wave produced 38 responsesetend wave produced

17 responses, and third wave produced 2 responses. The questionnaire weael desig
primarily by using the tested measures from previous studigseifiterature, but also
some new measures were used as detailed in Section 2.5.3=mMBentasuring a single
construct were grouped together in the questionnaire and eaicim started with a brief
description of its content. The survey had a total of 32 questionsl (iis#®&ppendix E),
which is well below 125 - the upper threshold suggested by Dillfha78) to achieve a
good response rate.

Finally, we did some research about different regression teclsniquestimate
our model, such as OLS (Ordinary Least Squares), SEM (StruEiguaition Modeling)
and PLS (Partial Least Squares). Nasser & Wisenbaker (20&8nhmeend that for any
covariance based SEM, a minimum of 100 observations are requireditorebgdle fit
statistics, while Marslet al. (1998) suggest a minimum sample size of 200. Therefore,
covariance based SEM was not a good choice in estimating our modell3t/
considered PLS analysis which estimates model parametenssbgnizing the dependent
variables’ variance that could be explained by the independent esidtlS does not
make distributional assumptions about variables and is applicablali@issample sizes
as few as 50 observations (Haenlein & Kaplan, 2004; Chin & Newtsi€&®9). Barclay
et al. (1995) recommend that a sample in PLS analysis should have a minineuofh 0
times the number of items in the most complex construct ingbearch model. This
corresponds to a sample of 60 observations (10 x 6), as our most compleMctens

TRUST is measured by 6 items.
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Given the relatively high sample size requirements of SEM drfe, Pwe
preferred OLS regression to analyze the collected survey ldaawo recent similar
studies by Hillet al. (2009) and Villeneet al. (2011). Although network models using
latent variables can more accurately be analyzed by SEMinuted sample size makes
OLS a more reliable option. However, our sample size of 57 observatives/ close to
the minimum of 60 as suggested by Baral. (1995) and we will do the robustness
check of our main OLS results by estimating our model on PLS as well.

2.5.2 Profile of the distributors and key informants

Following the recommendation of Kumetr al. (1993), we requested our sponsor
(third party information services provider) to identify a seni@nager / executive for
each distributor as our key informant, who is in charge of ogergehe day-to-day VMI
relationship with the manufacturer. The profiles of the key infotséo our survey are
illustrated in Table-2. Forty percent of the respondents held pos#tahe director or
higher levels such as Director of Purchasing, Vice Presidedpefations, and Director
of Supply Chain Management. Forty-three percent occupied manageeslsuth as
Procurement Manager, Alliance Manager and IT Manager. Remainingrdéhpef the
respondents were comprised of specialists such as IT Analysts and Eligdators.

Table-2: Profile of key informants

Position held in the distributor firm Percent
Director / CEO / President / Vice President 40 %
Manager / Department Head 43 %
Analyst / Specialist 17 %

We also asked our key informants the length of their personalvament in

their firm's relationship with the VMI manufacturer and found outt tkize key
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informants who completed our survey are very familiar with theiqodar VMI
relationship we ask them to respond. As shown in Figure-3, 65 percent ddepur
informants have been personally involved for 7 years or morethéthmanufacturer, 7
percent have been personally involved for 5-6 years, 16 percent hawvepéesonally
involved for 3-4 years and 9 percent have been personally involved fgedr& Only 3
percent of our respondents reported that they have been involved wittatheacturer
for less than a year. Thus, based on the profiles of our key-respsrael the length of
their involvement with the manufacturers, we are confident that gurdspondents are
competent and knowledgeable to complete our survey.

Figure-3: Key informant’s personal involvement in the VMI relationship
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Finally, we provide some information about the profiles of diatars in our
sample. Figure-4 shows that majority of the distributors thatcgaated in our study are
small to medium sized enterprises. Seventy percent of thegbudms have between 50
and 500 employees and 13 percent of our responses came from relatigetyfirms

employing more than 1,000 employees.
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Figure-4: Distributors’ number of employees
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Regarding the industry sectors, we see that 45 percent distidutors in our
sample come from the Electrical Supplies industry, while 35 peacenh the Auto Parts
and Supplies industry. Consumer Goods, Plumbing and Industrial Products industry
sectors are also represented in our sample as illustrated in Figure-5.

Figure-5: Distributors industry sector
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2.5.3 Measurement of variables

Most of the measures were adapted from the extant trust andy sthmoh
literatures. In order to increase clarity, minor adjustments wede imaa few items based
on feedback from industry professionals. We preferred to use fivedpkett scale (O:

Strongly disagree; 4: Strongly agree).
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Our dependent variable Trust intends to capture a distributortsirtrits largest
VMI manufacturer by using 6 items. Benevolence, integrity, tgbiind fairness
dimensions of the trust concept were represented by separade Tiwmitems measuring
the perceived benevolence of the manufacturer were adapted frem& Chu (2000)
and Doney & Cannon (1997) papers. Perceived integrity of the manefactas
measured by an item adapted from Zaheteal. (1998) paper. Distributor’'s perceived
fairness of the VMI manufacturer was measured by an aeapted from Dyer & Chu
(2000). As ability could be context specific, we developed an item dasuane the
perceived ability of the manufacturer in a VMI context. Finaltyperform a reliability
check on the Trust construct as suggested by Dyer & Chu (2000), wettaddellowing
item, “This supplier has a reputation for trustworthiness in the business world.”

The independent variable in our model is Length of VMI Relationshighwisi
measured by a direct item in the questionnaire, “How long hasfiyjoubeen using VMI
with this supplier? (Round to the nearest year)” Five choicesdaclLess than a year”,
“1-2 years”, “3-4 years”, “5-6 years” and “7 years or more”.

The mediating variable in our model is Psychological Contraaiation (PCV).
This variable intends to capture the degree of psychological cbmiratation
experienced by a distributor in its VMI relationship with thenofacturer. Four out of
the five items used to measure the PCV variable were adapted from the Wlitkedfal.
(2009) while one item was developed by us.

We have included five very important control variables to make thateour
results are reliable. Propensity-to-Trust (PTT) variable added as a control variable

for two reasons; (i) to make sure that the key informant’s imheérest propensity does
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not confound our results (ii) to control for any potential common methoccteased by
the key informant’s affective states. Two items of the Romstruct were adapted from
Mayeret al. (1995) and one item was self developed. Size of the distributorddas o
the model to control for unobservable distributor heterogeneity. Megstine Size
variable, two self developed items probed the number of emplayeetotal revenue of
the distributor in year 2010. As performance is a significant gi@dof trust, supply
chain performance variable was included in our model as a contrablarirhree self-
developed items probed (i) the reduction in inventory levels, (ileas® in inventory
turnover and, (iii) reduction in safety stocks due to VMI use. Commumricet a single
item variable and it was self developed to capture the chamgdistributor’s
communication with the manufacturer after adoption of VMI. Final, distributor’s
industry was included to control for unobservable industry effects.
2.5.4 Summary statistics

We provide the descriptive statistics of the key variableBainle-3. The Trust
construct has a mean score of 3.07. Considering that the item smogesfrom lowest
trust: O to highest trust: 4, on a 5 point Likert scale, we egntlsat the average trust
among distributors is quite high. Similarly the Psychological @antViolation (PCV)
construct has a mean of 0.69 showing that perceived psychological tamdtation
among distributors is low, but the standard deviation of 0.60 indicateshtérat is a
significant amount of variation in PCV among distributors. The Propemsi Trust
(PTT) variable has a mean of 2.16 which means the key inforsnaherent disposition
to trust is moderate. In other words, our key informants neitherneéxtdind

unconditional trust to the external business world nor suspect eveoy at their

31



partners. The Performance variable has a mean of 2.62 out of 4 €0 pamts to above
average performance improvement after adoption of VMI. Finally, wee ibdustry

dummies show that 45 percent of the respondent distributors camehfeoalettrical

supplies industry while 35 percent came from the automotive partsugpties industry,
and the remaining 20 percent make up the base category (Consumer Boodsng,

Industrial Products and Utility) for these two dummies.

Table-3: Descriptive statistics

Latent Variable: Linear Mean SD

combination of the items
TRUST 3.07 0.49
PCV 0.69 0.60
PTT 2.16 0.54
PERFORMANCE 2.62 0.71
Industry Auto 0.35 0.48
Industry Electrical 0.45 0.50

2.6 VALIDITY AND RELIABILITY CHECKS
2.6.1 Non-response bias test

Out of the 200 respondents we contacted, 5 respondents had previously opted out
of any survey invitation from the online survey tool - SurveyMonkeyretbee our
invitation email was not sent by SurveyMonkey to these distribukanst respondents
mentioned that their firms did not use VMI. Twenty-nine email askire had problems
resulting in our e-mails bouncing back. We did manage to reach 16Buiss, and 57
of them completed the survey resulting in a response rate of 35.Ehpekithough the
high response rate could alleviate some concerns, we stilll testenon-response bias

using two different methods as suggested by Lambert & Harrington (1990).

32



First, we compared the non-respondents and respondents across
demographics: distributor’s industry and key informant’s gender. @bad the names of
the key informants as well as distributor web addresses, we managed totleeltgmder
and industry information. As illustrated in Table-4, among respondehisr@ent of the
key informants were male, while among non-respondents, 83 percent oifteegants
were male. Comparing the industries that the distributors opematede see that
electrical supplies, plumbing and consumer goods industries were repokeseery
closely among both respondents and non-respondents. Although, the autonaoisiey
had a slightly smaller representation among non-respondents (29tr@&nt), overall
we see that our set of respondents is very close to the group afspmmdents in terms

of key informant gender and industry.

Table-4: Non-response bias test using demographics

Percent among
Variable respondents non-respondents
Gender of the key informant: Male 82 % 83 %
Industry — Electrical supplies 45 % 43 %
Industry Automotive 35 % 29 %
Industry Plumbing 13 % 10 %
Industry Consumer Goods 5 % 4 %

Our second non-response bias test compared early and lags wévthe
completed questionnaires based on the suggestion of Armstrong & OVEd#6F) (hat
late responses proxy for non-respondents. Twenty-one distributors cahipletsurvey
on the day it was emailed out and this set was taggec#nly \vavé. An additional set
of 21 distributors, at the bottom of our respondents as sorted byfda&gponse, were

tagged thelate wavé as illustrated in Figure-6.
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Figure-6: Depiction of early vs. late respondents
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We compared the early and late waves across three vari@distegutor’s trust in
the manufacturer, distributor’s length of the VMI relationshighviite manufacturer and
distributor’'s number of employees. Our t-test, as summarizdalire-5, failed to find
any statistically significant difference between eahd late respondents, thus lending
support to the absence of non-response bias in our survey.

Table-5: Non-response bias test results using early vs. late respondent

Variable t-value
Trust -0.44
Length VMI -0.69
No. of Employees 0.66

2.6.2 Common Method Bias Tests

Common method bias is a potential problem in behavioral sciences tiven
same person provides the items measuring the dependent and independefdsva
(Bogozzi et al, 1991). In our study, only one person from each distributor firm
completed the entire survey, therefore we took the common methodsi@sseriously
both during the design of survey and throughout the statistical analysis.

In designing the survey, we included the propensity-to-trust)Pdriable in the
models to control for method biases. Podsaketffal. (2003) discuss the partial
correlation procedure as a way to control for the impact of methiahea and suggest

that the main idea of this procedure is to “use a measure @fsthened source of the
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method variance as a covariate in the statistical analyBe”authors further cite two
factors, both related to the individual differences of key informamsts;aases of the
common method variance (i) key informants’ affective states @hdheir tendency to
respond in a socially desirable manner. Watson & Clark (1984) \i@etigity as the

“mood dispositional dimension” of an individual. In the same line, we hasasuaned the
dispositional trust attitude of our key informants through the propetusitust (PTT)

variable and included it in our models, to control for the common methodneari
caused by affective states.

Another procedural remedy we took in design of the survey againsh@om
method bias is to include reverse-coded items. Hinkin (1995) suggestsisthabf
negatively worded items can partially alleviate the negatifectsf of response pattern
biases. In order to prevent the survey completion from turning into a amadhsk and
encourage a more controlled attitude, we have utilized reverse-cededin the survey.
For example, Trust, PCV and PTT constructs included at leasewverse-coded item for
this purpose.

In addition to the precautions in the survey design phase, wexasoned the
common method bias during the statistical analysis phase lhsUseng Herman'’s
single-factor test, we conducted an exploratory factor andbysissing all items in our
study (Aulakh & Gencturk, 2000) and analyzed the unrotated factor sotatiolentify
the distinct factors that could explain the majority of the vadancthe variables. We
found that four different factors emerged with eigenvalues greater than orreesaddur
factors together accounted for 78.11 percent of the variance. Neitbiegla factor

emerged from the exploratory factor analysis, nor a singleahla accounted for
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majority of the covariance among items, thus we can concludectimamon method
variance is not a significant issue for our study (Podsakoff & Organ, 1986).
2.6.3 Discriminant Validity

Next we provide the inter-factor correlations for analyzing discrimindittityain
Table-6. All inter-factor correlations are below the 0.85 thresk{Blbwn, 2006);
therefore we can confirm that the constructs are distinct from one another.

Table-6: Discriminant validity

Trust Length VMI | Performance | PCV PTT Size
Trust 1
Length VMI | 0.19 1
Performance | 0.23 0.17 1
PCV -0.63 0.30 -0.36 1
PTT 0.46 -0.04 0.06 -0.31 1
Size 0.30 0.19 0.43 -0.25 0.25 1

2.6.4 Confirmatory Factor Analysis

Finally, we conducted Confirmatory Factor Analysis (CFAtheck the internal
consistency of the factors. Although model fit statistics arg sensitive to sample size
(Gerbing & Anderson, 1985) and given our small sample of 57 observatiersgeathat
our model reasonably fits the survey data: Chi-Square = 232.12, d.f. = 2420P, CFI
=0.90, RMSEA = 0.10. (Bogozzi & Yi, 1988; Hu & Bentler, 1999) In additionhasva
in Table-7, all item loadings onto the respective constructs ghéytsignificant and they
are above the 0.6 threshold (Nunnaly, 1978), except for the second itdm ©fust
construct that had a 0.59 coefficient. As this particular ites pvaviously tested in the
seminal work of Dyer & Chu (2003), we decided to keep it althoughaddd slightly

below 0.6 in the model.
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Table-7: Item loadings on the factors

Responses are on a 5 point Likert Scale: Standardizgl Standard t-Value
0 = Strongly disagree, 2= Notsure, 4 =®ilpagree loading error
TRUST
We receive fair treatment from this supplier. 0.79 0.05 15.94
If given a chance, this supplier could take untarvantage in o -0.59 0.09 6.11
business relationship. (R)
When making important decisions, this supplier @grs our firm’y 0.69 0.09 6.97
welfare as well as its own.
Based on past experience, we can rely on tipipl®r to keep 0.87 0.03 26.07
promises made to our firm.
This supplier is competent and capable of providiagvith require 0.61 0.14 4.50
products according to our specifications in a tinfakhion.
This supplier has a reputation for trustwortsma the business 0.80 0.05 16.23
world.
PERFORMANCE
Use of VMI has improved our fill rate to ourstamers 0.87 0.05 17.67
Use of VMI has allowed us to reduce our inveptelated costs 0.91 0.03 34.6¢
Use of VMI has increased our inventory turnover 0.91 0.03 32.67
PCV:
When | think about what our firm contributed to tiedationship wit
this supplier and what we received in return, | fee
pleased (R) -0.89 0.03 35.43
angry 0.88 0.05 18.77
frustrated 0.92 0.01 99.81
satisfied (R) -0.80 0.04 20.59
cheated 0.79 0.03 26.91
PROPENSITY TO TRUST (PTT)
Most business partners can be counted on tehab they say they 0.62 0.16 3.79
will do.
These days, our business should be alert; othersosee othd -0.66 0.16 3.99
firms are likely to take advantage of us. (R)
In dealing with our suppliers and customersheand every aspecf -0.68 0.15 4.64
of the relationship should be written in a contitacprevent
opportunistic behavior. (R)

* [tems marked (R) are reverse coded

2.7 ANALYSIS AND RESULTS

As we hypothesized that PCV variable mediates the relatiobshigeen Length

of VMI Relationship and Trust, we used Baron & Kenny's (1986) thiee approach to

test for mediation, as depicted in Figure-7. In Model-1, the mediatingble - PCV is

regressed on the independent variable — Length of VMI RelatmnbhiModel-2, the

dependent variable -Trust is regressed on the independent vaFelalky in Model-3,
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Trust is regressed on both the independent variable - Length oRéMtionship and the
mediating variable - PCV.

Figure-7: Baron & Kenny's (1985) three step mediation model

Independent variable
(Length_VMI)

Mediating variable
(PCV)

Model-1

Independent variable
(Length_VMI)

Dependent variable
(Trust)

Model-2

Independent variable
(Length_VMI)

Dependent variable
(Trust)

Model-3

Mediating variable
(PCV)

Looking at the results in Table-8, we see that, in Model-1, the emndient
variable - Length of VMI Relationship is significant and poslineorrelated with PCV,
providing support to our Hypothesis-1. In Model-2, Length of VMI Relationshgpaha
negative and significant coefficient demonstrating that longer VéMttionships are
associated with lower levels of distributor trust. However, whenadeé PCV as an
independent variable (Model-3), we see that the Length of VMI i@e&dtip turns
insignificant. The PCV variable is negative and significant iod®l-3 indicating that
higher levels of PCV are related to lower levels of Trust extending suppoyptihesis-

2. In addition, the explanatory power % Rcreases from 40.24 percent to 54.24 percent

when we add the PCV to Model-2. Therefore, we can say that tkievBfable fully
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mediates the relationship between Length of VMI Relationship andt,Thence

providing support to our third hypothesis.

Table-8: OLS Results

Dependent Variable
Psychological TRUST TRUST
Contract Violation (Model-2) (Model-3)
(Model-1)

Length of VMI Relationship 0.46*** -0.42** -0.19
Size of the distributor 0.02 0.52* 0.45
Supply chain performance -0.41* 0.06 -0.11
Communication -0.80* 1.23** 0.79*
Propensity to Trust -0.47* 0.51** 0.39*
|Industry Auto 1.16 1.72 1.65
[Industry Electrical 0.90 -0.16 0.11
Psychological Contract - -0.46%***
Violation
R® 40.18 % 40.24 % 54.24 %
Adjusted R 29.45 % 30.27 % 44.61 %
Significance levels:* p< 10 %, **p <5 %, *** 0 < 1%

Taking a look at the control variables, we see in Model-1 thathiglopensity-
to-trust (PTT), higher supply chain performance and better comntionideads to lower
levels of PCV, and that the industry dummies have no effect on RCWlodel-2,
Propensity to Trust (PTT) has a positive and significant asswoctiatth Trust which
could be expected. Size of Distributor is also positively relatetlust which may be
related to low power asymmetry in the distributor-manufactudatioaship when the
distributor is larger. Finally, while Communication is signifitan all three models, its
coefficient is smaller in magnitude in Model-3 (1.23 vs. 0.79). Agafarmag the Baron
and Kenny (1986) paper, we can conclude that RP@xially mediates the effect of

Communication on Trust.
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Given the network model of our research, we conducted a padstl dquares
(PLS) analysis by using the Smart PLS software (Rinylende & Will, 2005), to test
the robustness of our previous OLS findings. The PLS results in R3gdesronstrate
that Length_VMI variable is positively associated with the R@Yiable, which in turn,
is negatively associated with TRUST. The coefficient of the ctlingath from
Length_VMI to the TRUST variable is insignificant, pointing to thity mediating role
of the PCV variable. Therefore, lending additional support to our prefifmliags, PLS
results also provide empirical evidence that length of aildlistr’s VMI relationship
with its manufacturer has a negative effect on distributou'st in the manufacturer. As
hypothesized, this effect is indirect and mediated by the luisti’'s experience of
psychological contract violation.

Figure-8: PLS Results

Control for:
Size
Industry Dummies
Performance
Propensity to Trust (PTT)

0.41%**

-0.46***

*k 1y < 0.01

2.8 DISCUSSION AND IMPLICATIONS
Our findings show that longer VMI relationships are associatddlower levels
of distributor trust in the manufacturer after controlling for thieots of (i) VMI

performance, (ii) distributor size, (iii) industry effects, afid) the key informant’s
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inherent propensity to trust. Digging deeper to identify the meshmagioverning this
relationship, we present empirical evidence that in longer relatms)shlistributors
experience higher levels of psychological contract violation, wimdhurn causes trust
erosion on the distributor side.

The bad news to manufacturers using VMI to manage their digtr#diniventory
is that an average distributor’s trust is subject to erosiontowerafter adopting VMI.
However, the good news is that distributors give indications of deappointment and
frustration that leads to trust erosion. As trust erosion is cauosadly by the
distributors’ experience of psychological contract violation, whichesowmith feelings of
anger, resentment, injustice and even betrayal on the distributomsidafacturers that
meet regularly with the distributors at multilateral levetsuld see these signals of
frustration and act to prevent the relationship from sinking into pedexisis. Elangovan
et al. (2007) suggest that “post-violation analysis” could reduce the extém olamage,
therefore listening to the distributor and jointly bridging tegs in understanding the
reciprocal obligations could help. In addition, Elangownal. (2007) show that the
extent of trust erosion is higher if the distributor believes neufacturer is not willing
to perform duties (rather than believing that the manufactureilliagrbut not able to
perform). Manufacturers should clarify the reasons if they cameet the expectations
of the distributors and underline the external disturbances prevémémgfrom fulfilling
their duties, if possible.

Contacting some industry professionals, we observed that most \@dbnships
are not governed by formal contracts, but by verbal and inform&eamgmts. This

creates plenty of room for psychological contracts to ruledlaionship. Coupled with
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the idiosyncratic attributes of VMI relationships, such as losksbfibutor competencies
and flexibility, increased distributor dependence, and unequal sharingsts; ave
believe that our findings have significant relevance to VMI usérs.the best of our
knowledge, this is the first paper to investigate the evolution ofanganizational trust
erosion in VMI relationships. Moreover, we can say that our stadyne of the rare
efforts investigating cognitive and psychological aspects of buyerisupglationships.

Our finding that VMI relationships are subject to trust erosionr awee, which
happens mainly through violation of the psychological contract between $misine
partners, has other implications to the VMI users. First, manufacturers shoudt Vit |
reduce the amount of communication with their distributors. As Robifi®86) points
out, lack of communication is an important factor in generating imcenge between
perceptions of the supply chain partners. Therefore, in addition todhlareneetings
with distributors, industry-wide VMI conferences could also be helpfuthis sense.
Manufacturers should not assume that distributors only care farmpenice. While good
supply chain performance is essential for a successful relaifomsir findings show that
it is not sufficient to maintain trust. Finally, we recommend gt partners rely more
on legal contracts in governing the relationship and limit theraited by psychological
contracts. The "8 party VMI technology providers could be instrumental here by
encouraging the VMI partners to have their agreements irewigtbntracts rather than in

verbal or informal forms.
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CHAPTER 3: THE VALUE OF TRUST SEALS IN ONLINE

RETAILING — AN EMPIRICAL ASSESSMENT

Online trust issues have frequently been cited as the maionredsy people
hesitate to shop on the internet. According to the results of aub®ysby Gemalto
(2008), forty percent of Americans said that they would buy online nfdrey felt
confident shopping on the internet. Although the share of e-commercaliiu®tretail
sales has steadily increased from 0.7 percent to 3.6 percerebe2®00 and 2008 (U.S.
Census Bureau, 2008), e-merchants are yet to fully reap thétbeh@nline commerce
due to the risks perceived by online shoppers. However, existing iggineonline trust
have led to the emergence of several mechanisms that seggnab the quality of the
products as well as merchants. For instance, third-party revians, reputation
mechanisms, among others, seek to reduce the information asyrtimagtoyyers face in
online markets. However, one of the most prevalent, but least studgdedamsms is the
presence oftrust sealsprovided by third parties. My study is among the first to
empirically examine the value of one important form of third peetyification — online
trust seals in a Business to Consumer (B2C) setting. In partidubm interested in
understanding the impact of trust seals on the likelihood of consuwmensleting their
purchase with an online retailer. Using extensive data on ayearder million shopping
carts created by shoppers at 493 online retail websites, thisestachines the impact of
online trust seals on their completion rate. | find that whike gresence of trust seals
through trust transfer from a third party has a significant andiywsmpact on the
completion rate of online purchases, the influence of trust segdarohase outcomes is

non-monotonic. In fact, | show that while increasing the number of test @t a
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retailer’s site increases the consumers’ likelihood of purcles@nd a limit, the impact
IS negative.

This study makes a number of important contributions to researchet as
practice. First, | use a unique dataset comprising of shoppingcceated by consumers
in real B2C environments. Most importantly, the data originates #@andomized field
experiment via a third-party certification firm conductingls by turning the seal ON
and OFF randomly to investigate the impact of the presencesofrust seal on
completion of shopping carts by customers. While my research resaba impact of
trust seals using real shoppers voting with real money, previouareksefforts in
guantifying the value of online trust seals were methodologitiaiiyed to surveys and
lab experiments with student subjects and simulated purchaseodgciSecond, my
investigation sheds light on some important operational issues for oataters. The
findings provide insights into where and under what circumstancessgas may be
effective. Finally, | empirically show that “more is not alyg better” with trust seals and
online retailers with just a few trust seals perform bettan those with a large number
of trust seals.

The rest of the chapter is structured as follows. | first peoan overview of the
related research. This is followed by the development of nearels hypotheses. Then |
describe the data and explain the statistical methodology usedttmy hypotheses. |
conclude by discussing the findings, open research questions and thoenanapact

of this work.
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3.1 LITERATURE REVIEW

There is a substantial body of research on issues relairigust spanning
multiple disciplines with each providing a slightly different pexstive. Rotter (1967) for
instance, defines interpersonal trust from a psychologist's viewp@intexpectation
held by individuals or groups that the word, promise, verbal or writtatersent of
another can be relied on.” Flores & Solomon (1998) argue that smuisbtbe completely
defined economically but it is more of an ethical concept. Otheareisers (for instance
see, Wang & Emurian, 2005) highlight the confusion surrounding the dafirafitrust,
and observe that credibility, confidence, and reliability are some used to replace the
abstract concept of trust. More recently, researchers have begun to focus ®ofissist
in online environments. Brynjolfsson & Smith (2000) for instance adsatttust is an
important antecedent of e-commerce.

Usually found to be a less trustworthy environment by shoppers, onériets
show some typical characteristics of Akerlof (1970)'s “leniansarket.” The lack of a
central control authority on the internet and low cost of entryezkate information
asymmetry problems in online settings. While government reguolatf online
commerce is thought to be infeasible (Tahal.,2008), it is also feared that the lack of
regulation will eventually drive out good merchants. Self-regulation throegind-party
feedback and third-party rating mechanisms have risen to fitig¢kd for reliable quality
and trust signaling mechanisms online.

The role of online second-party feedback mechanisms in buildiisg among

consumers, and signaling quality of products and sellers in makelsas eBay and

1“Lemon” is a slang term in the US for low qualitglunker cars.

45



Amazon, has attracted a lot of attention from researchersndtance, see Pavlou &
Gefen, 2004; Walden, 2000). | refer readers to Grabner-Krauter &#&wu(2003) and
Urbanet al. (2009) for a critical review of the literature relating to palitrust. While
second-party feedback is usually from anonymous reviewers, thirty pating
mechanisms, however, are based on the notion of trust transferitérbtute on trust
provides evidence that trust can be transferred from an individualit&idual (Strub
& Priest, 1976) or from a location to an individual (Henslin, 1968),anfa physical to
a virtual store (Stewart, 2003). More recently, a few reseexdia/e begun to examine
the role of third-party certification in online environments. Fotanee, Jin & Kato
(2007) find that online certification attracts risk-averse custento the market,
decreases transaction costs for buyers, and helps sellege chgremium for being
certified - findings that are also supported by Baye & Morgan (2003).

As far as prior research on online trust seals, most of tlsgngxresearch relies
on surveys and self-reported measures or simulated lab experiradms than field
experiments as is the case in my study. In one of the eastigdies in this context,
Kimery & McCord (2002) used controlled lab experiments, simulatedl ieeb sites,
and online questionnaires to examine the value of different online nreshanisms.
Based on 622 subject responses, they found that among the four manipul &i0&3 €T
BBB, and VeriSign and a privacy policy statement), only viewiR§Te was found to
have a positive effect on consumer trust. McKnigitdl. (2004) used a similar controlled
setting, but observed that privacy seal and industry seals havgmiicant effect on
consumer trust. Head & Hassanein (2002) developed a conceptual maoidirfertrust

and conducted a survey with 223 Canadian subjects to test the impadheftardt seals
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on consumers’ purchasing behavior. Contrary to their expectations, niicaigt
relationship was observed between the presence of trust sealsnanders’ purchasing
behavior. In a related study, Het al. (2003) surveyed 120 undergraduate business
students to investigate the impact of five different trust s€BRBUSTe, VeriSign,
BizRate, BBB, AOL) on shoppers’ purchasing behavior. Participatingestsbwere
asked to imagine purchasing online from an unknown store’s websitetyjoess of
products: a textbook, a printer a pair of shoes and a leatheMsefaubjects were then
asked to make their purchasing decision first in the absence, thka prasence of a
trust-promoting seal. The researchers found empirical evidenceatnat seals increased
the conversion rates of online shoppers and the seal’s effect dadspeotd on product
category.

Extending the behavioral studies discussed above, to a real warld,sstkitov
(2006) examines observational data from 847 consumer-electronics and @ompute
auctions on eBay and finds a significant and positive associatareén the presence of
three trust seals (Square Trade, Power Seller and Mask) and shqupuehasing
behavior. However, as noted by the author, these findings are difftcigeneralize
outside eBay, as eBay buyers, being more risk-prone and IT soatadti do not
represent an average online shopper. Limited sample size, using@&afyc trust seals,
and a focus on just two product categories further limit the géredvdity of these
findings. In addition, since the data are of observational nature omdyhérd to argue
that, in contrast to experimental data, all external factors bega controlled for. In a
more recent study, Benjamin (2009) investigated the trustworthinessn shopping

websites certified by two seal providers: TRUSTe and BB8found some evidence of
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adverse selection where less trustworthy websites preferetdhestrust seals. While
these studies provide some useful insights, the conflicting findihegarlier studies, and
the dearth of findings based on real-world data, highlight the roeesl lrge-scale field
study that provides a systematic analysis of the impact df $ess on outcomes of
interest to retailers as well as customers. My study seeks todilijaipi.

This study adds to the above mentioned literature on trust and tleeofadnline
trust seals by analyzing data from a large-scale rarmmhfield experiment conducted in
conjunction with one of the major trust-seal providers. | call tleisl sised in the
experimentation “the focal trust-seal” to distinguish it frorheottrust seals that could
have been displayed at e-merchant web sites. This study usek dattu@omprising
288,169 observations of shopping carts created by shoppers that magerckaking
decisions across 493 retailers online. My study not only exantieampact of the focal
trust-seal on consumers’ purchase completion but also investigaiegptet of multiple
seals on purchase outcomes. In addition, | also examine the rdieppfes experience,
and merchant-size on the relationship between the presence ofetalssasd purchase
completion rates. Additionally, rather than focusing on a singtegoay, my study
differs from previous work by examining twenty five product categorsignificantly
increasing the generalizability of my results. To the bestyokmowledge, this is the first
study that uses data collected by the “seal provider” acrasy m-merchants. Finally,
this work is novel in that it is based on data generated from raneldrit¥ZB seal test”
conducted by the focal trust-seal provider. Trust seals on cartfiene retailers’ web

sites were turned on and off randomly by the seal provider to observe the spatsam
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shopper behavior, enabling me to, for the first time in the luesatinfer thecausal

relationshipbetween the presence of trust seals and purchase completion rates.
3.2 RESEARCH HYPOTHESES

Although many online shoppers create carts and add merchandise mf@iihg
a small fraction of these carts ever get completed. Someemthehnaracteristics of the
online world, such as its impersonal nature, make it difficult fayppers to verify
merchant ID and judge product quality before purchase. Various indsicing
mechanisms have been developed to reduce the information asymnodtignpiof e-
commerce. As discussed earlier, studies by Bernardd. (1999) and Huet al. (2003)
suggest that the presence of trust seals can reduce th@dpigterceived by online
shoppers, and have a positive impact on consumers’ propensity to trtipde
purchases in an online store. However, it is important to note that stigies (for
instance, see McKnighet al., 2004 and Head & Hassanein, 2002) find no value of
displaying trust seals at online stores. While the popularityust-seals among online
retailers suggest that such trust-seals might be valuabléhevlanline trust seals have a
significant and positive impact on purchase outcome remains an @hpjuestion.
Thus, weighing all evidence together, | hypothesize as follows:

H1. Presence of the focal online trust seal at a retailewgbsite increases the
propensity of completion of shopping carts created by online shoppers.

Interestingly, many online retailers display more than rglsi trust seal, some

displaying as many as eight of them as shown in the snapshotafi e-merchant web

site in Figure-9.
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Figure-9: A snapshot from “http://www.techforless.com”
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While | hypothesize trust seals to be valuable and have a pomitpact on
purchase completion, the law of diminishing returns could also apghetaontext of
trust seals. In other words, | expect the marginal impaetoh additional trust seal on
the purchase completion rate to be lower. Hence | hypothesize that:

H2. As the number of trust seals at an online store incregsthe marginal
impact of an additional trust seal on the completion likelihood siiopping carts
diminishes.

Differing product values are likely to justify different lévef consumer search
costs. It is reasonable for a rational consumer to drive to asifews before buying
expensive furniture, but not for a gallon of standard milk if it vailable at the
convenience store round the corner. As is well known, shoppers are kadyetdi be
risk-averse when it comes to higher value purchases, while mgnitvé risk of low value
purchases. Swan and Nolan (1985) posit that trust is essentiainfdete transactions
that contain a high degree of risk and information asymmetry. Daigeiaal. (2002)

view trust to be based on information and they suggest that riskiygse< that involve
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higher prices require more information to be completed. Givenrilttdeals can serve
as reliable quality signals in online settings, | posit that,

H3. The online trust seal is more effective towards completof higher value
shopping carts than lower value shopping carts.

Most online shoppers feel more comfortable shopping at well known online
retailers’ web sites Gemalto (2008). Big players in the e-cemoenworld, such as
“Amazon.cofy have established reputation over years of business through mitifons
satisfied consumers and they have significant vested interestdlgge. brand, capacity
investments) larger than any incentive to cheat (Ippolito 1990).hSniBrynjolfsson
(2001) also find empirically that a merchant’s reputation and lsange as proxies for
the merchant’s credibility. However, most small online retaithy not have well-known
brand names, nor do they have large sunk investments to add credibithiys study, |
proxy the business volume of the e-merchant for its reputationrastavorthiness, and
test the following hypothesis:

H4. E-merchants with smaller business volume benefit mament the presence of
the online trust seal through increased sales than larger e-merchants

Previous shopping experience with a merchant is likely to plagnpartant role
on purchasing behavior as one would expect a satisfied customer to fieetuepeat
purchases. As noted by Hosmer (1995), trust develops over timeesasliaof repeated
transactions. Gefeet al. (2008), supporting Hosmer (1995)’s assertion, suggest that trust
has a longitudinal dimension and the importance of trust diminishestiover As
business partners get more experienced with each other overbbtheparties start to

focus on the value of the transaction rather than initial reputatiaio &aZanna (1981),

51



who developed the theory of attitude-behavior consistency, posit thatefpmatr
customers, satisfaction with a merchant is a more importantrdesant of trust building
than reputation and structural assurance. Hee-Waingl. (2004) also distinguish
between new and repeat customers and propose that customertgatisgfabe strongest
antecedent of trust building for repeat customers. Consequently, hawmmpusty
purchased from an e-merchant a few times, a repeat shopper prolesoly less
assurances about that e-merchant for his/her next purchase.affogved trust gap
between the e-merchant and shoppers, after repeated transacti&eb; te reduce the
need for a trusted third party’s involvement in the form of a trust seal. Thusdt ¢xat

H5. The value of the online trust seal diminishes as shoppeuschase more
frequently and become repeat customers at a retailer’'s website.

Integrating the five hypotheses discussed above, Figure-10 illustratesdal

Figure-10: Theoretical framework of Essay-2
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3.3 DATA AND MEASURES

3.3.1 Data

The dataset was obtained from a well-known trust-seal provider. It contams ove
qguarter million shopping carts, all created in the period January 1, Bigh October
18, 2007, by online shoppers at the 493 e-merchant websites all served focdl
provider’s trust seal.

The process of certification starts by online retailers appho the seal provider
to be certified. The seal provider vets the applicants by wegifthe credentials and
places a piece of HTML code at the approved retailers’ web. sihe code serves three
purposes: to display the seal of trust, to provide some serviceseeguith as security
encryption or purchase bonding demanded by the shopper and to transfenghetiova
details at the merchant’s website into the seal provider's ovabase, out of which the
dataset was extracted. Each observation in this dataset comtagisset of data about
the shopping cart, such as the status of the cart (abandoned or comphetedjue of
the cart (in US dollars), merchant ID, shopper ID, seal statusof(IN-F), cart start date,
cart end date, type of experiment (seal test or other ,testd) product category, in
addition to other variables.

A key aspect of this dataset that enhances its empirical isalhe presence of
random seal tests. The seal provider, in agreement with the Bantscconducts “A/B
Test” during specified periods to measure the impact of tb& toust seal on key site
metrics. In this test, the participating e-merchants allowséa provider to display the
seal with 50 percent of the visitors to their web sites — seccalls, while not displaying

the seal with the other 50 percent — called B’s. The visitors s&ected randomly to be
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either an A or B, ensuring that it is only the presence ofdlaéthat varies systematically
between the two sets of visitors. Thus, these “A/B tests” atf@imo establish causality
and identify the impact of the presence of the trust seal on shomoenpletion
likelihood.

The unit of analysis is an online shopping cart in a retaileglssite which either
displayed the seal or not. The data was collected by the ssadqarfrom 493 different
e-merchant web sites in the January 2007 — October 2007 period. The dajased
some cleaning to remove inconsistencies inherent in many arctiatakets. For
example, carts with blank values were deleted. Having sortedala#ds, | observed the
highest value among completed carts was $76,241. Hence | treat $&GOkreshold,
and classified the carts with values over $100K as outliers aetedahem from the
dataset as well. The final data set comprised of 288,169 observations.

Table-9 provides some descriptive statistics about the sdal fescan be
observed that the records pertaining to “seal ON” are not signify different from
“seal OFF” thus providing evidence that shopping carts in both ca&ege distributed
very similarly, except for the status of the seal. For exantipéeseal was displayed with
49.5 percent of the carts which points to the success of the “AlBeséao be discussed
in the methodology section. The average cart value was $257 with th®$eehile it
was $255 when the seal was turned OFF. Similarly, comparing thesubsets, no
significant difference is seen in terms of total number ofrotleplayed seals and the
percent share of each category. Thus, | can conclude that thieutiish of carts is very

similar except for the status of the seal, which provides eviddratethe experiment
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successfully eliminates external factors and thus allows us to infer aba#bality of a

cart’s completion probability.

Table-9: Descriptive summary statistics of the dataset

SEAL ON SEAL OFF
Number of carts 142,497 145,672
Percent of total 49.5 % 50.5 %
Number of all carts completed 35,704 33,940
% of all carts completed 25.1 % 23.3 %
Mean cart value, SD $257, $1,134 $255, $1,203
Total number of other seals (mean, SD) 0.43,0.81 0.45, 0.82
% of all carts in Furniture category 16.1 % 15.3 %
% of all carts in Books category 7.5 % 7.5 %

The shopping carts in the dataset include a variety of producbdatedrhe seal

provider categorized the products offered by the e-merchants irdiff@®nt categories.

The top 5 categories, their average cart values, and complateésnare shown in Table-

10. Surprisingly, furniture and sporting goods were the most frequeshibhpped

categories, while books, comprising a low-risk and low price cate¢pad the highest

completion rate among all categories as expected.

Table-10: Top five product categories according to the count of carts in the daget

Category Average cart value Percent of completed carts in this
category
Sporting goods $309 20.8
Furniture $436 36.8
Movies $81 29.3
Books $85 40.0
Toys $106 26.5

3.3.2 Measures

The descriptive statistics of the five different variablesiusehe comprehensive

model are provided below in Table-11.
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Table-11: Descriptive statistics of the measures

Variable Mean SD Min Max
Completed 0.24 0 1
Seal ON 0.49 0 1
Merchant volume $1.48 million | $1.73 million| 0 $4.21 million
Cart value $256 $1,169 $0.1 $93K
Number of other seals 0.45 0.82 0 4

The dependent variable “Completed” is binary and takes the valtig dfthe
cart is completed, “0” otherwise. My dataset is comprised of shogirig and provides
no information regarding the behavior of shoppers who left before rogeaticart.
Therefore, “Completion rate” is the percentage of the cheokédpaid and purchased)
carts among all created carts. The average completion ratecafta in the dataset is 24
percent.

The independent variable “Seal_ON” is binary and takes the valu¥’ ailen
the seal is displayed and “0” otherwise. As the dataset comsiste carts that went
through the seal experiment, roughly half of the carts had the seal ON whilaghbait
did not observe the seal for experimental purposes.

“Cart Value” is the final dollar value of the cart when the shoppecked out, or
abandoned the cart. The cart value has a sample mean of $256 aslframg$0.1 to
$93,000.

“Merchant Volume” variable is a measure of e-merchant Rizeas computed by
summing up the dollar value of all completed carts for each ehauatrén the dataset.
Average merchant volume turned out to be $1.48 million with a SD of $1/k8maind
range of $0 up to $ 4.21 million (A few online stores had opened tart none

completed). Most of the online retailers in the dataset aral sm medium sized
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merchants that do not have established brand names as welllasckrand mortar sales
presence.

In addition to the seal, the seal provider also kept track of themue®sf 14 other
trust seals in the retailers’ web sites. It is observedGBgbercent of the e-merchants
displayed no other trust seal, 22 percent displayed one other peateét displayed two
other seals, and 3 percent displayed three or more other sealadiixcthe seal
provider's own seal, on average 0.45 other trust seals were displaykd merchants,
statistically ranging between 0 and 4. A total of 15 trustss@atluding the focal seal)
were considered in my analysis which includes the following: BBiBRate, Geotrust,
Google-Checkout, NexTag, PayPal, VeriSign, buySAFE, TrusteeRunner, Comodo,
ControlScan, RapidSSL, ScanAlert and Thawte. Treating each otlibe seals equally,
| have counted the number of other seals in each retailer’siteedmns called this “Total
Number of Other Seals”. To test for the diminishing margietlrns of additional seals,
| have log-transformed this variable in the regression model.

| use a limited version (137,162 observations) of the comprehensivetdatéest
my hypothesis relating to shopper experience because clustershgpper’'s multiple
carts into a shopping experience variable requires a unique ideafifieat shopper. |
used the e-mail addresses of shoppers for this purpose and not alrshwpgeessed far
enough in the shopping process to enter their email addresses. HEnindfibrocess
resulted in a subset of shoppers who were closer to completion than ithtse
comprehensive dataset. Hence, it is observed that the percentageptéted carts in the
limited model is 68 percent, much higher than the equivalent 24 peafent

comprehensive dataset, as presented in Table-12. The seal wa$ofGhghtly over 50
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percent of carts as expected. Next | take a closer look dtethevariable, “Shopper
Experience”.

Table-12: Some descriptive statistics for the experience dataset

Variable Mean SD Min Max
Completed 0.68 0.47 0 1
Seal_ON 0.52 0.50 0 1
Shopper Experience per Merchant | 2.12 17.98 0 343

“Shopper Experientevariable indicates the number of repeat purchases
(excluding the first visit) that a shopper made at an e-mershaabsite. It is interesting
to see that shoppers in the dataset were usually loyal custafmarsingle store rather
than shopping across the 490 different e-merchants. Shopper experiemergleant
and total shopper experience across all merchants are almostatievith almost a
perfect correlation of 0.99. An average shopper in the dataset madef@a® purchases

and the most experienced shopper completed 343 carts at a single e-meraizsités w
3.4 RESEARCH METHODOLOGY

Since the dependent variabl€dmpleted is binary, | use a logistic regression
model. (Agresti, 2002). Using the comprehensive dataset, | estimate tvariglimodel.

LOG(PI {11} / P1{I0}) = Bo + P1Seal_ON +B,Cart Value H33Seal _ON*Cart Value
+ B4sMerchant Size sSeal_ON* Merchant Size Bslog(Total Number of Other

Seals) + Categorical dummies +

where Pl {I1} is the probability that cart number | is completed &1 {I0} is the
probability that cart number | is not completed.

In order to gather the data about a shopper’s repeat purchaseh &-merchant,
| used the email addresses provided by shoppers as a unique ID. Honaveltl

shoppers provided this information and | had to drop the carts without anaelchess.
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Therefore, | estimate the following model using the limited St#o test my shopper
experience hypotheses.
LOG(PI {11}/ PI{I0}) = Bo + B1Seal _ON +B,Shopper Experience fzSeal ON*Shopper
Experience + Categorical dummies +

The distributions of “Merchant size” and “Cart value” variable highly
skewed right. In order to address this non-linearity, | haeel twvo transformations on
these two variables: logging or normalizing them. Normalizatioa wériable includes
subtracting its mean (centering) and then diving by its standewdhtion (scaling).
Finding that normalizing the cart value and merchant size vasipbbeides a better fit, |
have transformed these two variables into standard normal distribtihms, a unit
increase in the normalized “Merchant size” variable reffe s one SD increase in actual
merchant size.

As logistic regression is not subject to many of the Ordinagst. Squares (OLS)
assumptions, such as normal distribution of the error terms, norstabdliion of the
dependent variables and homo-scedasticity, | have only testea parssible “over-
dispersion” of the model’s variance and could not find any evidenceenfdispersion in
my model.

My primary purpose in this paper is to investigate the effecnbhe trust seals
on likelihood of completion of shopping cart by a consumer, and to study some
operational factors that could help online retailers better mahagiisplay of trust seals
on their websites. | first examine the relationship betweennithependent variable
“Seal_ON‘and cart completion variableCompleted’ The independent variables include

Seal_ON, Cart Value, Merchant Size, Number of Other TrustsSaadl Shopper
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Experience. | also added interaction terms to investigate ttlsbfmsnoderating effects
of the seal on other independent variables. Finally, 1 add controlblesidproduct

categories) for a more comprehensive model.

3.5 RESULTS

| have statistical support for three out of the five hypothed¥bile
acknowledging that large sample size could actually inflatitistics, the model fit
statistics (log-likelihood, pseudo R-squared, AIC and BIC) in Tableshésv evidence
that my model provides a reasonable fit to the data. In factradesgmparison models
(see Appendix G) suggest that the model fit cannot be improved mubbkrfufinally,
the correlation matrix, provided in Table-13, show no indication of callitteamong
independent variables.

Table-13: Correlation matrix for the comprehensive model

Seal ON Cart Merchant Vol. | Total Number
Value of Seals
Seal ON 1
Cart Value 0.001 1
Merchant Volume -0.041 0.097 1
Total Number of Seals| -0.016 -0.062 -0.376 1

Looking at the results in Table-14a, it is observed that all icaafts in my
comprehensive model are highly significant, except two: “Total Nurob®ther Seals”

variable and the interaction term “Seal_ON x Cart Value”. Next, | testythetheses.
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Table-14a: Regression analysis results for the comprehensive model

Dependent Variable: Completed

LogLikelihood:-153,810; AIC =307,642; BIC=307,758; Pseudo R2:0.0348
Coefficient Z-Value

Constant -1.380*** -164.99

Seal_ON 0.144*** 15.72

Cart Value -0.436*** -20.01

Seal ON x Cart Value 0.019 0.63

Merchant Volume 0.267*** 36.56

Seal ON x Merchant Volume -0.160*** -17.43

Log (Total Number of Other Seals) -0.013 -0.96

Categorical dummies

** p < 0.001

Table-14a shows that that the coefficient of the variaBial' ON equals 0.144
and is highly significant. Assuming all other independent varialilése&r means, this
positive coefficient indicates that presence of the trustateah e-merchant’s web site
increases the odds of cart completion at that web site by 15.4Npéet¥?), hence
lending support to Hypothesis-1. Thus, | can say that fewer cartabandoned in the
presence of the trust seal.

Next, | examine the effect of each additional trust seal oh aampletion
likelihood. Surprisingly, the log-transformed “Total Number of OthealSevariable is
negative and insignificant, which indicates that additional truss slanot increase the
shopper trust and conversion rates. Thus, it seems that there isisticatsupport for
the second hypothesis. However, this rather surprising result ledo nrevestigate
alternative functional relationships between the number of sedl€@version. Recall
that the log transformation postulates a relationship of diminishetigrns which, a
priori, seemed rather reasonable. However, the results show thiaisting returns

appear to not hold in the context of online trust seals. An altern@ne somewhat
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related) hypothesis is that the number of seals has a posifpaetiman conversion, at
least up to a certain point, and that after that point the incladiadditional seals will
lead to a negative impact on conversion. Mathematically, this leads tnverse U-
shaped relationship. One can model such an inverse U-shape witHpthef hesecond
order polynomial in the total number of seals (i.e. via the inclusfoa linear and a
square term). Table-14b shows the results. First, note that thi$ prodieles a better fit
to the data (as evidenced by the higher values of the lodhlilkagliand pseudo R-squared
and lower values of AIC and BIC). In other words, the inversedpeaslkappears to better
reflect the behavior of shoppers online.

Table-14b: Comprehensive model with square terms

Dependent Variable: Completed
LogLikelihood:-153,726; AIC=307,518; BIC=307,645; Pseudo R2:0.0352
Coefficient Z-Value
Constant -1.390*** -165.63
Seal ON 0.142%*** 15.52
Cart Value -0.4471*** -20.16
Seal ON x Cart Value 0.018 0.62
Merchant Volume -0.274*** 37.48
Seal ON x Merchant Volume -0.158*** -17.26
Total Number of Other Seals 0.178*** 9.39
(Total Number of Other Seals} -0.063*** -10.85
Categorical dummies
wx < 0.01

Table-14b shows that both the first degree and second degree polytesmsl
are highly significant, which is surprising given the insignifioa of the logarithmic
relationship. | again take this as strong evidence for the inverse desbHpct.

The first degree term has a coefficient of 0.178 and the secorekdegm has a
coefficient of -0.063, both being statistically significant. Taking partial derivative of

“Y=Completed” with respect to the variable “X= Total Number d¢h€& Seals”, and
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equating to zero, | find that the probability of cart completion isimiaed at X, =
1.413, which means displaying 1.413 other seals results in an optimund @agske
regression model’s coefficients, | have plotted Figure-11 to visudhis inverted “U”
shape relationship. It is seen that displaying more than threetanibeseals could even
have a negative impact on sales of online stores and excludinfpdak seal, the
optimum range is between one and two other seals. As detailed in Appendalso
performed a series of additional robustness checks on the pratiseffthe functional
relationship and the value of the optimal number of seals by combihsepés, adding a
third degree polynomial term, and replacing the polynomial ternms dvtmmies. The
inverted “U” shape finding remains robust and the AIC values cengligimprove over
the first model in Table-14a.

Figure-11: The impact of total number of other seals on cart completionkelihood

Impact of seal count on completion

Effect

Total number of other seals

Going back to the earlier results in Table-14a, the “Cart Vakhagiable has a
negative significant coefficient of -0.436, indicating that higher vearés have a lower
likelihood of completion. Contrary to my predictions, introduction of thé deas not

moderate the impact of cart value on cart completion likelihood, ast#raction term
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“Seal_ON x Cart Value” has an insignificant coefficient. (0.683) Hence, there is no
statistical support for Hypothesis 3.

It is observed that carts created at websites of |lamgfarlers have a higher
likelihood of completion as the coefficient of “Merchant Volume” ghte is positive
0.267 and significant The coefficient of the interaction termalS@N x Merchant
Volume” is negative, -0.160 and significant, which shows the moderaffiect ef the
seal between merchant size and cart completion likelihood, and rtalers online
retailers benefit more from the presence of the seal. Mowfighbly 1 SD at the
“Merchant Volume” axis, i.e. from $ 3.21 million (sample mean D) &own to $ 1.48
million (sample mean), the odds of cart completion is reduced by 3@énpehowever
in the presence of the seal the reduction in odds of cart completasryi 11.3 percent.
Thus, | have support for Hypothesis-4 as it is seen that presenesidal moderates the
impact of merchant volume on cart completion

Finally, 1 examine the results for “shopper experience” {sd#e-14c) and find
support for Hypothesis 5. The “Shopper Experience” variable has a pasdiviécant
sign (0.391) which means repeat shoppers are more likely to contipdatecarts than
novice shoppers at a particular online store. The interaction tegal %6 Shopper
Experience” has a negative significant coefficient (-0.107) ad tugl smaller in
magnitude when compared to Shopper Experience variable, meaning thauthef the
seal is lower for more experienced shoppers, lending support to Hypothesis-5. Comparing
two shoppers - Alice: novice shopper, and Bob: repeat shopper who hasugievi
purchased once at a particular retailer’s web site, allegjaal it could seen that Bob’s

odds of cart completion at that online retailer is higher by 20.8depecompared to
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Alice. In the presence of the seal, the odds of cart completidBolorat that retailer are
only 7.90 percent higher than for Alice. The value of the seagisfisiantly lower for an
experienced shopper, indicating that trust seals and prior shopgiegience at the
retailer are partial substitutes.

Table-14c: Regression analysis results for the experience model

Dependent Variable: Completed
LogLikelihood:-77,216, AIC:152,327, BIC:152,474, Pseudo R2:0.0958

Coefficient Z-Value
Constant -0.025* -1.91
Seal ON 0.391*** 30.36
Shopper Experience 0.183*** 29.07
Seal ONx Shopper Experience -0.107*** -14.76
Categorical dummies

<00l *p<0.10

3.6 DISCUSSION

My findings provide empirical evidence that the presence of $eas in online
retailers’ websites increases the completion likelihood of shoppirg, ¢hus resulting in
increased sales for the retailers displaying the seal. Hhkethat originates from
information asymmetry perceived by consumers when shopping from an umknow
retailer is partially mitigated when a trusted third panyglorses the quality claims of the
e-merchant through a trust seal. The seal acts as an addiuati&y signal for the online
retailer and reduces the amount of information asymmetry fac#telshoppers, thereby
easing the purchasing decision of the shoppers.

To quantify the effect of the trust seal on final saless lassume that a typical
online store, not displaying the trust seal, had $1 million in reven2@0n. Based on the
descriptive statistics, where an average cart has a value ofad250ne third odds of

completion (completion rate = 0.25), an online store (with $1 millioraies$ has 4,000
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completed carts ($ 1 million / $250) out of the 16,000 created carts (4,000 / 0.25) in 2007.
The results show that the trust seal increases odds of cartetmmdy 15.49 percent. If
the online store displayed the seal, its odds of completion wouldagefeom 0.333 to
0.385, which would boost the total number of completed carts to 4,448. Inducing 448
more cart completions valued at $250 each, the seal would bring in artbreddi
$112,000 revenue. This is just the seal’'s impact on the completion assesning that
presence of the seal does not help generate any new carts.| Tamsconclude that
presence of the seal at an online store increases the e-marchargnue by
approximately 11.2 percent.

This study primarily focused on completion rates of shopping cadated by
customers. My data does not allow us me to examine the iropaaist seals on the
creation of these shopping carts. However, the finding that “presenteisbfseals
increases odds of cart completion” can be generalized to camveases as well for two
reasons: First of all, completion rate is a subset of converaterand assuming all else
fixed, an increase in completion rate naturally leads to somease in conversion rate.
However, whether the online visitors who quit the store at thedattory stage perceive
the trust seals as useful as shoppers who have actually caecaetdis a valid question.
Ba (2001) suggests that trust between two online parties coulcvdiferent stages of
the relationship depending on the degree of familiarity aboehted in Table-15.
However, McKnightet al. (2004) studied this issue in more depth and found no
significant difference in trust factors (i.e. structural asstea dispositional trust)
between early introductory stages of an online B2C relationship fedotlowing

exploratory stages later. Thus, an additional support to my geaél, | can say that
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the trust seals should be effective on visitors as well, alththegbxtent of the influence
may be more or less, a question suitable for future studies.

Table-15: Classification of customers at an online store

Visitor Shopper Buyer
Introductory stage::.> Exploratory stagq::.> Final stage

Just browses the e- Adds some items to theg Completes the cart and
merchant’s web site cart purchases from the e-
merchant

The analysis also sheds light on how the trust seal intevatis some e-
commerce variables, which could aid e-merchants in re-desigomg ®perational
processes. First of all, my expectations that the seal wouldobe effective towards
completion of high value carts, was not supported empirically. Tinaénfy suggests that
shoppers could be considering the additional risk brought by higher value sgscha
before adding items to the cart, perhaps simultaneously considexiiiy merchant’s
reputation, quality of the web site, or initial viewing of the tsesals. Thus, the results
point to the need for additional research in investigating theiaethip between
shopping stages and price related risk perception in online shopping.

Similar to conventional environments, a shopper’s trust in an onlindéeraega
likely to increase after a few successful online transactibmss, experienced shoppers
are less likely to pay attention to quality signals but focus ¢ailslef the transaction.
However, shoppers who have not yet interacted sufficiently withrtecylar retailer -
novice shoppers - have more difficulty in making a purchase decisiagnrédaarch finds
that these novice shoppers feel more comfortable when the onlinlerreiaplays the

seal on its website. The additional risk faced by a shopper dieckoof enough
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experience with a particular e-merchant is mitigated siantly by the presence of a
trust seal.

Not surprisingly, large online retailers such as amazon.com do sumayliany
trust seals on their websites. In this model, | have proxied theofamn e-merchant’s
completed carts (business volume) for its reputation. Online mstailieh larger sales
volume are likely to have built a good reputation and be known and trugtetbie
consumers. The results complete the puzzle by finding that thenpeesf the seal at
small e-merchants’ websites is likely to bridge the rdmnagap suffered by the e-
merchants. In the presence of the seal, the additional risk perdgivehoppers due to
smaller e-merchant size is partially mitigated by thesence of the trust seal. Thus | find
that the online trust seal partially substitutes for both shopperiexce, as well as seller
size/sales-volume.

At this stage, it is important to acknowledge that some onliadaet web sites
could display more than one trust seal. Referring to the resultbie-14a, | don't see a
diminishing marginal return of an additional trust seal. Furthelysisaindicates that
there is an inverted “U” shape relationship between the total nuohlm¢her seals and
cart completion likelihood, with a maximum pointXat 1.41 other seals. The presence
of the main trust seal has been controlled for by the “Seal \@N&able, which has a
mean of 0.49 (due to the random ONs and OFFs). Thus, it can thendbinagathe
optimum number of trust seals for an online retailer to dis@agqual to 1.90 (1.41 +
0.49). The results suggest that online retailers benefit the mdistibng the number of
trust seals displayed on their websites, with more seals leaaning their shoppers’

purchase/completion rates.
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The inverted “U” shaped relationship between the number of sealaydid by
the retailer and the odds of cart completion could be attributed follknveing. Firstly, it
is possible that some shoppers may not be aware of the functibe different trust
seals and could be confused by the presence of many seals whichtinesulead to an
abandoning of carts. Secondly, shoppers may suffer from “featuyadaand find it too
complex to process the additional information brought about by tlsempre of many
seals. As suggested by Mick & Fournier (1998) and Thompsah (2005), while more
features increase the attractiveness of a product, the additimewoffeatures also
increases product complexity, resulting in consumer anxiety aedsstFinally, the
presence of too many seals may make the shoppers skeptical teboualite retailer’s
trustworthiness. It is possible that the presence of a large naintvest seals signals the
“desperation” of a less reputable seller to attract consumdditidnal empirical studies

would be needed to further tease out these effects.
3.7 IMPLICATIONS

This research offers several implications for different stakeholders in e-
commerce: the seal providers, the online retailer displaying those sehtheebroader
e-commerce world, which are discussed below.

First of all, |1 believe that the findings can help bridge thp batween the
conflicting findings of the academia and industry figures tstabngly support the
effectiveness of online trust seals. Despite the mixed findings of thera@adighlighted
earlier in Section 3.1, industry publications consistently regard otrlisé seals highly.
For example, VeriSign claims that use of its seal and SMltiens result in twenty

percent average increase in transactions. BuySAFE claims enagavten percent
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increase in website conversion, while TRUSTe publishes on itsiethat presence of
its privacy seal at online stores results in up to twenty nineepeincreased sales. The
results offer seal providers independent empirical validation regpatde value of trust
seals. Based on actual shopping data, rather than on a survey of copstoeptions, |
show that the presence of trust seals reduce the percentalgenaioned shopping carts,
thus increasing completion and conversion rates of online retailers.

Seal providers would benefit by targeting small online retads a customer base
that can make most use of trust seals. As | have shown, smalickants benefit more
from the presence of the trust seal. Consequently, trust seal psovatebenefit by re-
designing their pricing policies and provide discounts to attaager merchants who are
less likely to benefit from the presence of trust seals om theb sites. Some seal
providers keep a directory of their approved online retailers onwhdirsites and allow
shoppers to search for certified online stores. This search mgchean direct consumer
traffic to the more profitable e-merchants based on the s&ahgrpolicy, hence
optimizing profits for the provider.

The results also provide some useful guidelines for the designioé oatailers’
operations. For example, based on my findings that the seal is effecive in
converting novice shoppers, online retailers can make the sealvisitnie and salient
during sessions initiated by first time visitors. Also, given tinabre is not necessarily
better” with trust seals, online retailers would do well by peielective about displaying
only the most effective seals. Finally, addressing the warnafgsesearchers that

establishing trust in the online world is critical to the depeient of e-commerce, |
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provide evidence that trust seals indeed do function to partiallyebtigginherent trust
gap in the internet.
The findings are also of importance to policy makers and regulatdhprities.

While the lack of institutionalized regulation has arguably contribtdehe rapid growth
of online commerce, it has also led to the emergence ofadeflyeby-night operators
making it difficult for consumers to credibly verify the qualitys@veral online sellers.
Given that online trust seals and certificates are valueshgumers, encouraging them
to consummate their purchases at online retailers, it is impdhahthese third-party
certifiers themselves act as independent entities. Consamérthe market as a whole
would benefit if these third-party certifiers are held to higgmdards by regulatory

oversight.
3.8 CONCLUSION

Using actual shopping-cart and purchase data collected fromefkgleriments
conducted on certified online retailer web sites by a leadusg-seal provider, this study
guantifies the effectiveness and value of online trust seaés fasm of trust transfer
mechanism in a B2C setting. Overall, | find that trust seals ¢tmhvert more shoppers
into buyers; however they could be more effective if online leztaire-design some
operational processes such that these trust seals are displayat a time, displayed
more prominently to first-time shoppers, and made more salienhaltes retailers’
websites. Not all trust seals possibly adhere to the samestaghards, but trust seals
serve as gquality-signaling mechanisms assuring online shoaerthé certified online
retailers are reliable and trustworthy. This is among the firgélacale study of the value

of online trust seals that provides tangible evidence of their effectiveness.
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CHAPTER 4: DISSERTATION CONCLUSION AND FUTURE

RESEARCH

Through our findings in this dissertation, we can conclude that supyaliy c
technology solutions could influence the trust among supply chain memlsifferent
ways. While, downstream in the supply chain, trust seals could iectieasonsumers’
trust in the online retailer, upstream distributors using VMI could expertemsteerosion
in their relationship with the manufacturers as depicted in &@@r Thus, in adopting
boundary-spanning supply chain technologies, it is of utmost importamcasaler the
effects of the technology on relationship parameters, such as trust.

Figure-12: Effect of VMI and Trust seals on relationships along the supplchain

VMI Trust seals
Manufacturers > Distributors > Retailers » Consumers
Trust Erosiol Increased trus

More specifically, our findings have some important implicationshenusers of
supply chain technologies. Manufacturers that use VMI to replenishdiséributors’
inventories should make sure that adoption of VMI does not decrease theiomation
with distributors. Multi-lateral communication with the distributors could leakure that
any violation of the psychological contract with the distributoe&@ized before it breaks
down distributor trust in the manufacturer. Both the distributors and metauérs
should be explicit and clear in designing the terms of the \@#tionship and write
these down in the form of a formal contract to limit the ruling®fchological contract

later in the relationship. Online retailers, especially stoathedium sized ones, could
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bridge the confidence gap felt by choppers by using trust Sdedgetailers could design
their operations such that these seals are displayed morenprtiyito first time visitors
and only a few of these seals are displayed at a time.

The two essays in this dissertation have some limitations acosedplay future
research opportunities. The cross-sectional nature of the dd¢asnit impossible to
validate the causal links of our model in the first essay.hén future, it will be of
significant importance to validate the causal links using longitudiag. Surveying
manufacturers to investigate the evolution of their trust in distibutvould be an
important enhancement to our study as well. We have proposed thatel@dbnships
are subject to trust erosion because of some idiosyncratic attributesvidfithdowever,
we do not make any generalization of this conclusion to all buyerisupelationships
(including those not using VMI). In the future, our model could be tested samale
including both adopters and non-adopters of VMI to find out whether inter-oagjanial
trust evolves differently in a general buyer-seller relationgfiigally, upon collection of
a larger set of observations, Structural Equation Modeling (SBMY de used in Essay-
1, to model the relationship between our multiple constructs in a single model.

The second essay of this dissertation is also subject to some limitatived.aAt
an online store, many visitors just browse and leave without creating anyleadataset
of the second essay is comprised of shopping carts which allows us to measupatte i
of the seal among shoppers, who actually created a cart. Thudatdset provides no
clues regarding how visitors, who quit early before creatingaing view the trust seal.
Follow-up studies could use actual sessions or click-streamgd#ttered from online

merchants to verify the value of trust seals on both conversion (cogvbrowsers to
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shoppers) as well as completion rates. The second limitatiiatishe results are valid

for US merchants and shoppers in general but require caution gefemlizing to other
regions. Hofstede (1980) views trust as a variable that distingusine society from
another. Geferet al. (2008) suggest that culture is a moderator of trust. Thus, external
validity of the results can be enhanced by testing the resgaedtions with non-US
data.

Finally, in this second essay, we have investigated in d#taiisnpact of a single
well-known trust seal on shoppers’ purchasing behavior. Although, vievédhat the
results can be generalized to other quality trust seals, edotassgory could still have
some inherent differences. For-example, in terms of inducing ttustk-out seals such
as “PayPal” and “Google Check-Out” may be perceived diffgraadmpared to price
comparison seals, such as “BizRate” and “NexTag”. Also imjgortant to note that not
all seals are of equal quality. The differential impact edl 2ypes on conversion rates

may be an interesting area for further research.
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APPENDIX A: Pre-notification letter

Dear [First Name],

Back in May 2010 at our annual Forum, we had a speaker from the Speed of Trust. For
those of you who were unable to attend, his presentation talking to the value of trust in
our business relationships was very thought provoking and well received. As it so
happens, Koray, Martin and Oliver — researchers at the University of Maryldnd a
Lehigh University, then contacted me about their research project in evolutiont af trus
collaborative buyer-supplier relationships. | would like to inform you about tleiirex
project today as your firm is an active user of VMI.

This research project aims to investigate the users’ satisfaction wktMhtchnology
and the impact of VMI on their relationship with suppliers. Koray plans to conduct an
online survey of buyers (distributors) actively using VMI and also askedaesabuld
provide data about inventory results of these VMI relationships. He would then like to
correlate those inventory results to the inter-organizational trust obiazadtby the
answers to the survey. | think the idea that Koray is looking at is very inteyesid |
would like to help him.

| invite you to participate in this online survey which takes about 15-20 minutes to
complete. The link to join this survey will soon be emailed to you. As you know the data
is yours not ours so | also need your permission to share your inventory reswkisd3

the end of the survey, you will find a box to check if you would allow us to share your
inventory transaction results with the University of Maryland. | have besemeabthat no
attributable data will be shared beyond the survey team and that a summary réport of
research will be sent to the interested participants.

Yours sincerely
XXXXXX
CEO, XXXXXXX
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APPENDIX B: Solicitation letter
Dear [First Name],

| am contacting you to follow up on a recent email that you received fronHEGKrICEO
of Datalliance. He emailed you to ask for your participation in a studgofidf
Managed Inventory (VMI) relationships being conducted by researchéues Entversity
of Maryland and Lehigh University. Both Carl and | believe that a bettirstanding
of VMI relationships will allow users to cultivate more profitable, longstihgy business
partnerships.

| am asking you to participate in this study. Your answers will be hetdlytri
confidential. Only summary results of the study will be released.

As a token of appreciation, if you complete the survey, | will donate $2 to the National
Wildlife Federation (http://www.nwf.org), a charity that is helpingdhié recover from

the recent Gulf oil spill. It should only take 10 minutes. Please click on the following
link.

http://www.surveymonkey.com/VMl.aspx

This link is uniquely tied to this survey and your email address. Please do notforwar
this message.

If you have any questions, please email me at kozpolat@rhsmith.umd.edu or dall me a
301 405-5775.

Thank you very much for helping with this important study.
Sincerely,

Koray Ozpolat

PhD Candidate

R. H. Smith School of Business
University of Maryland, College Park

Please note: If you do not wish to receive further emails from us, pléaséhel link
below, and you will be automatically removed from our mailing list.
http://www.surveymonkey.com/optout.aspx
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APPENDIX C: First reminder email
Dear [First Name],

Sorry, for the follow-up email, but | am contacting you regarding thentewse that you
received from Carl Hall, CEO of Datalliance asking for your partiopath a study of
Vendor Managed Inventory (VMI) relationships being conducted by reseaiatie
University of Maryland and Lehigh University.

| would greatly appreciate you completing the VMI survey by April 1hdéiugd only take
10 minutes. Your input is very important to us and will be held strictly confidentia. As
token of appreciation, | will donate $2 to the National Wildlife Federation
(http://Iwww.nwf.org), a charity that is helping wildlife recover from teeent Gulf oil
spill, for your completed survey. Please click the link provided below to acces®/ur V
survey:

http://www.surveymonkey.com/VMI.aspx

If you have any questions or would prefer to complete a paper survey, pleaseatall me
301 405-5775 or email me at kozpolat@rhsmith.umd.edu.

Thank you very much for helping with this important study.
Sincerely,
Koray Ozpolat

PhD Candidate
University of Maryland

Please note: If you do not wish to receive further emails from us, plécséhel link
below, and you will be automatically removed from our mailing list.
http://www.surveymonkey.com/optout.aspx
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APPENDIX D: Second reminder email

Dear [First Name],

| would like to kindly remind you that our VMI survey is still active for your
participation and would appreciate if you could take just 10 minutes to complete the
survey by clicking the link below:

http://lwww.surveymonkey.com/VMI.aspx

This research project will help us learn more about the influence of using VMI on buye
seller relationships. We will also donate $2 to the National Wildlife Foundation as a
token of appreciation for your contribution.

This is the last invitation email and we will permanently close the cotkeébr this
survey on Friday April 8.

Thanks for your time!
Koray Ozpolat

PhD Candidate
University of Maryland
Tel: 301-405-5775

To opt-out of future invitations please cli¢gktp://www.surveymonkey.com/optout.aspx
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10.

11.

12.

13.

14.

15.

APPENDIX E: The questionnaire

| am familiar with most aspects of our relationswih this supplier
a) Strongly agree b) Agree c) Not sural) Disagree  e) Strongly disagree

What position do you hold in your firm?

Which supply chain position do you consider asrtiaén part of your business?
a) Retailer b) Manufacturer c) SeeviRrovider
d) Wholesaler or distributor e) Raw materials supplier

How many employees does your firm have (all loces)@
a) Lessthan 50 b) 51 — 200 c)2BD0 d) 501-1000 e) 1,001 or more

Please indicate the total revenues for your firtihdaations) in 2010 (or fiscal year 2010) by
selecting the appropriate number below.

a) Lessthan $ 1 million b) $ 1 roiti - $ 4.99 million  ¢) $ 5 million - $ 19.98illion
d) $ 20 million - $50 million e) More thans® million

What was your firm’s Return on Sales in 2010
a) Negative  b) 0-5 percent  ¢) 6 -10 petc  d) More than 10 percent e) | don’t\no

How long has your firm been doing business witk thipplier? (Round to the nearest year)
a) Less than ayear b) 1-2 years -&)yB8ars d)5-6 years e) 7 years or more

How long have you been personally involved in yfiwm’s relationship with this supplier?(Round
to the nearest year)
a) Lessthanayear b) 1-2 years c) 3adsye d) 5-6 years e) 7 years or more

How long has your firm been using VMI with this @lipr? (Round to the nearest year)
a) Less than ayear b) 1-2 years c) 3-4syead) 5-6 years €) 7 years or more

Is your firm an independent distributor of this pligr?
a) Yes b) No

The communication between our firm and this supplées increased since adoption of VMI.
a) Strongly agree  b) Agree c) Noesur d) Disagree e) Strongly disagree

This supplier had a strong influence in our firrdé&cision to adopt VMI
a) Strongly agree  b) Agree c) Not sured) Disagree e) Strongly disagree

In what industry does your firm mainly operate?aBkecircle the appropriate option or, write the
industry next to the “Other” choice.

a) Electrical b) Plumbing  c) Truck parts d) Health Care

e) Consumer Goods f) Other

Approximately what percentage of firms in your isthy uses a VMI arrangement with their
suppliers?
a) Lessthan 20% b) 20-40 % c) 41-60% d)61-80% €)81-100%

Who has the ownership of inventory at your prenilses
a) We have the ownership of inventory at oengises
b) Our VMI supplier has the ownership of invamtat our premises

79



Construct*

Iltems (adopted from)

1. We receive fair treatment from this suppli@yer and Chu, 2000)

2. If given a chance, this supplier could take unéaivantage in our
business relationshipDyer and Chu, 2000)

3.  When making important decisions, this supplier aers our firm's
welfare as well as its ownDéney and Cannon, 1997)

4. Based on past experience, we can rely on this mugplkeep promises

TRUST made to our firm.Zaheer et al., 1998]

5. This supplier is competent and capable of providiagvith required
products according to our specifications in a tinfashion. gelf
developed)

6. This supplier has a reputation for trustworthiniesthe business world.
(Dyer&Chu, 2000)

When | think about what our firm contributed to tle¢ationship with this

supplier and what we received in return, | fgél et al., 2009)

PCV - 1. pleased
Psychological 2. angry
Contract 3. frustrated
Violation 4. satisfied(self developed)

5. cheated

1. Most business partners can be counted on to do tivbgtsay they will
do. (Mayer and Davis, 1999)

PTT — 2. These days, our business should be alert; othesmise other firms ar
Propensity likely to take advantage of usvgyer and Davis, 1999)
3. In dealing with our suppliers and customers, eauth every aspect o
to Trust the relationship should be written in a contracptevent opportunistic
behavior(Self developed)
1. Use of VMI has improved our fill rate to our custers.
2. Use of VMI has allowed us to reduce our invent@tated costs.
PERFORMANCE 3. Use of VMI has increased our inventory turnover.

(All self developed)

(1)

=K

* Measures employ the following 5 point scales:

a) Strongly agree

b) Agree c) Nokesu d) Disagree e) Strongly disagree
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APPENDIX F: Additional trust seals analysis

| have provided evidence in Section 3.5 that as the number of trustateah
online store increases, shoppers’ propensity of cart completionnfirstases, reaches a
maximum point at roughly two seals then decreases as more aealdisplayed.
Robustness checks of the inverted “U” shape finding are provided below.

1) Count the seal with other sealsl generate a new variable “Total Number of
all Seals” which counts not only other seals but the presence sédhas well. Then |
run the model by removing the “Seal ON” variable to prevent coliiiyeaihe results
show that 1.99 seals maximize the likelihood of shopper conversion. Timg support
to the inverted “U” shape finding as detailed in Table-9a

Table-16a: Results of “All Seals” model with a % order term

Dependent Variable: Completed
LogLikelihood: -153,726; AIC=307,474; BIC=307590; Pseudo R2:0.0353
Coefficient Z-Value
Constant -1.417%* -158.71
Cart Value -0.428*** -19.93
Seal ON x Cart Value -0.003 -0.12
Merchant Volume 0.295*** 39.96
Seal ON x Merchant Volume -0.192*** -20.38
Total Number of All Seals 0.247*** 20.08
(Total Number of All Seals} -0.062*** -18.72
Categorical dummies
*+* p < 0.01

2) Add a third order term to test for further non-lineari ty: Next, | extend the
first robustness check by adding a third order “Total Number oS&dlls” term and see
that the third order term is insignificant. The results in T@&bleshow that 2.06 trust seals

maximize cart completion likelihood. Thus, inverted “U” shape finding is supported.
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Table-16b: Results of “All Seals” model with a cubic term

Dependent Variable: Completed
LogLikelihood: -153,726; AIC=307,476; BIC=307603; Pseudo R2:0.0353
Coefficient Z-Value
Constant -1.417%* -154.11
Cart Value -0.428*** -19.92
Seal ON x Cart Value -0.003 -0.12
Merchant Volume 0.295*** 39.80
Seal ON x Merchant Volume -0.192%*** -19.92
Total Number of All Seals 0.244*** 11.73
(Total Number of All SealsY -0.059*** -4.24
(Total Number of All Sealsy -0.0005 -0.22
Categorical dummies

3) Use dummies: The shopping carts in my dataset were exposed to a number of
trust seals ranging from zero to five (including the seagjke the “zero trust seal” as the
reference and code other cases with 5 different dummies. Fopkxd3 seals” dummy
is coded “1” when the total number of all seals displayed is e¢qublee. The dummies
of four and five seals have negative coefficients while one, two aed feals dummies

are positive. Inverted “U” shape finding is again supported as detailed in Table-9c.

Table-16¢: Results of “All Seals” model with seal dummies

Dependent Variable: Completed
LogLikelihood:-153,679; AIC=307,387; BIC=307535; Pseudo R2:0.0356
Coefficient Z-Value
Constant -1.415%** -153.33
Cart Value -0.427*** -19.85
Seal ON x Cart Value -0.006 -0.19
Merchant Volume 0.291*** 39.16
Seal ON x Merchant Volume -0.185*** -19.02
Dummy One Seal 0.184*** 16.43
Dummy Two Seals 0.194*** 10.98
Dummy Three Seals 0.343 13.40
Dummy Four Seals -0.235*** -5.42
Dummy Five Seals -0.237*** -4.44
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Categorical dummies |
** p < 0.01
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