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ABSTRACT

Effect of Digital Enablement of Business-to-Business Exchange on Customer Outcomes:
The Role of Information Systems Quality and Relationship Characteristics

By
Stephen Mark Du

Committee Chair:  Dr. Arun Rai
Major Department: Computer Information Systems

This study extends our understanding of how information systems impact business val
creation by examining the effect of digital enablement of business-todsssexchange on
customer outcomes. We shed light on the connection between information technologgentes
and firm performance by focusing on how information technology is used (Devaraj and Kohli
2003) in an industrial services context and by highlighting the importance of ineffiexcts
(Mittal and Nault 2009). A conceptual model is developed that combines a customer centri
perspective (Sheth et al. 2000) with elements from the information systecessfr@amework
(DeLone and McLean 1992, DelLone and McLean 2003). Mediating factors are identified |
chain of effects from information technology specific business-to-busiaegsesquality
characteristics to customer outcomes. In addition, we consider two contextoas f
relationship duration and customer dependence, which are known to alter the nature-of buyer
supplier relationships but which have received little attention in research @i digablement

of business-to-business exchange.

An empirical test of hypothesized relationships was performed using subjant
objective archival data from business-to-business exchange relationshipsdistiad services
vendor. All expected main effects were confirmed. Customer sattsfagis found to be a

\



significant mediator in the chain of effects from information technology pécisiness-to-
business service quality characteristics to customer outcomes. In additisticdagervice
quality was found to mediate the relationships between system quality ancheusatisfaction
and between information quality and customer satisfaction. The hypothesizedtmgdeifects,
however, were not found to be significant. Robustness of the findings was confirnesdiroy t
model hypotheses using data from exchange relationships with customers irféavemdif
industries, manufacturing and wholesale trade. Differences in analysis @& consistent with

industry differences.

This study contributes to the literatures on interorganizational informatibansy (Rai et
al. 2006) and information technology business value (Melville et al. 2004) by idegtifyin
mediating mechanisms in the chain of effects from digital enablement of gecttacustomer
outcomes. Explication of mediating mechanisms improves our understanding about the indirec
nature of impacts from information technology. This study also contributes ftetla¢ulre on
information systems by extending DeLone and McLean's (2003) model of informggtems
success to the context of business-to-business exchange relationships.dn,atditstudy
contributes to the literature on services marketing (Zeithaml and Bitn8r Beéry and
Parasuraman 1993) by showing how system quality and information quality impatt$og

service quality and customer satisfaction in a business-to-businessgxchatext.

Vi
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Effect of Digital Enablement of Business-to-Business Exchange on Customer Outcomes:

The Role of Information Systems Quality and Relationship Characteristics

Chapter 1 Introduction

Section 1. Overview

One of the most important changes occurring in modern industry is the incre@gsialg
enablement of exchange between firms (Richard and Devinney 2005). Digital esrallethe
ability to perform business processes using information technology (SmolanderlA(IE)7,
the value of electronic commerce for U.S. manufacturers and merchantalisesas 27.8%
of all business-to-business exchange for those firms and growing at an at@wélll.6%
(U.S. Census Bureau 2009). Digital enablement of business processes is sestirabcatalyst
in the acceleration of competition across industries in the United Statése@tend
Brynjolfsson 2008). As information technologies mature and become more eagsiised,
digital enablement for a firm is likely to be applied to an increasing numbeoaégses and for
an increasing number of business partners. As this linkage between fiamzerte and
information technology usage deepens, it becomes increasingly important taamaibmsv

information systems can be successfully utilized in this context.

Because differences in the meaning of “exchange” can be found in the litetatirelpful to
provide clarification of the intended meaning for this study. Bagozzi (1975) sugigjestéhe
central marketing concept of exchange between buyer and seller should be broaxteniee f
traditional view focused on direct exchanges of tangible entities to inclugeamimplex types

of exchange such as reciprocal relationships and mutual relationships in whidpaagic

1



communicate with and influence others in the satisfaction of their needs. $tuitys
“exchange” refers to all transaction related interactions betweenrebsigiustomer and a
vendor in the context of their interorganizational relationship for the duration of their
relationship. These interactions include gathering information prior to purchasgormg
status of an order during delivery, and inquiries regarding an order afteriieba completed.
Gulati and Sytch (2007) characterized dyadic exchange relationships merallyeas
economic arrangements that involve the exchange of resources betweepgoastidfiorgan and
Hunt (1994) noted increasing academic and practitioner interest in relationskgtintgra
paradigm emphasizing the importance of buyer-supplier exchange that sparex alwagon
compared to more discrete market transactions. Business customer relasioestiito involve
multiple transactions or exchanges. Thus, this study uses the term “exctwrgfet to
interactions between customer and vendor across all of their transactionstibomnaddhe
longevity of an exchange relationship, we also consider how informational aspeeich

transaction can be enriched through digital enablement.

This study is also distinguished from literature on third party electroniaeges. There are

many published studies that examine arrangements called “electroniogeshe which
transactions between buyers and sellers are facilitated with senovesepr by a third party

(see for example: Scott and Scott 2004; Skjott-Larsen et al. 2003; Kaplan and Sawhney 2000)
This third party may be an independent entity or sponsored by one or more of the exchange
participants. This arrangement forms a triad between buyer, seller, ahddhgatty for the

purpose of conducting transactions. In contrast, the chosen unit of analysis fardyis she

dyad formed by a buyer and seller for the duration of their exchangemstap. Furthermore,



the presence or absence of a third party exchange arrangement asdlaboviedas not
pertinent to the results from this study. Rather, we are concerned with cuptngegtions in

the context of their relationship with the vendor.

Information systems are used in business-to-business exchange to enabldieaiail
improve firm performance. As participation in multi-firm value chains iregeaa fundamental
unit of analysis for understanding performance outcome is the dyadic relatiolstigrgon, et
al. 1994). Manufacturing firms, for example, achieve greater procesgweties by utilizing
information systems to manage their relationships with suppliers (Saae@@®5). One
explanation for how information systems enable such performance improventéats is
decoupling digital activities from physical activities permits moreshieral organizational
arrangements (Evans and Wurster 1997). It has been shown, for example, thatapedorm
benefits can be obtained by disaggregating customer contact acintili¢ésose achievable

through digital interaction and those requiring physical interaction (Apte ardrivVi®95).

Two key performance indicators in business-to-business exchange are cymaraptions of
service quality and customer satisfaction. Both of these indicators lalenicéd by customer
perceptions in the context of the exchange relationship (Crosby et al. 1990). Serligdgsia
been increasing in importance for industrial sellers because of competéssures that
heighten the salience of market factors such as customer retentioffPeatesiraman 1998).
Customer satisfaction is a popular performance metric not only becausestéutace to the
customer experience, but also because of its links to financial outcomes. Custmfaetisa
has been shown to be a statistically significant indicator of a firm's fiiarcial performance

(Ittner and Larcker 1998). In addition, there is empirical evidence of positat®nships

3



between customer satisfaction and financial indicators such as net cashdisteek market
return (Fornell et al. 2006). In a services context, it can be more challgéagibtain financial
returns from increased customer satisfaction when this requires aosttynization efforts
(Anderson et al. 1997). However, digital enablement of exchange may alleviatesthigecause
it improves the firm's ability to gather customer information that is pettioancreasing

customer satisfaction (Rust and Kannan 2003).

Prior research on digital enablement of business-to-business exchange haszephfferent
aspects of enablement, reflecting differences in the underlying infomsatstem and in the
nature of the exchange relationship. Table 1 provides an illustrative selectemeof studies.
Earlier studies examined proprietary systems that were designadga@bmpetitive advantage
to their sponsoring firm by increasing switching costs and by creatioigriafion asymmetries
that favored the focal firm (Rackoff et al. 1985; Johnston and Vitale 1988). Digatislleement of
business-to-business exchange that favors a focal firm is also found in tadess of systems
that use standardized technologies such as Electronic Data Interchiakgegadhyay and
Kekre 2002). In this context, there are many multidisciplinary researemsriat focus on

performance aspects of multi-firm value chains (e.g., Gurbuz et al. 2007).

Recent studies of digital enablement for business-to-business exchangéudiegmore
relational aspects as influential factors. For example, reseam@ieeexamining the importance
of trust (Ratnasingam 2005) and loyalty (Lam et al. 2004) to firm performanceasnuy
competition resulting from globalization has heightened interest among finrektionship
management and customer retention rates. When customers have adteinatie marketplace

and low switching costs, then aspects of relationship quality such as cusatisfacton and

4



customer perceived service quality become important factors to repeat paficarags al.

2004).
Year Authors Description
2007 @ Krishnan et al. Information Systems Reseamgbecial issue focusing on the extended enterpri

2007

Malhotra et al.

Role of electronic standardadaptive partnership capabilities.

2007 | Saraf et al. Flexibility and integration caitiies of information systems are found to
augment relational value in business-to-busineskange by facilitating
knowledge sharing and process coupling.

2007 Bala and Venkatesh Mechanisms that influeesiemdlation of information technology enabled

process standards for business-to-business exchange

2007

Tanriverdi et al.

Information technology détalaility and process modularity as antecedents t
firm decisions to unbundle and reconfigure valuaiciprocesses.

uch

2007 Mishra et al. Impact of digital enablement dnchain specific knowledge on procurement
process performance.

2005 Richard and Devinney Importance of modulatsgy in realizing economic rents from digital
enablement of business-to-business exchange.

2005 Saeed et al. Business customer perspectiiewmaspects of digitally enabled exchange s
as external integration, breadth, and initiatiopact the benefits achieved.

2002 | Jap and Mohr Influence of exchange relatignsbntext (i.e. transactional versus relational)

outcomes obtained from digital enablement.

on

Table 1. [llustrative Examples of Recent Research on

Digital

Enablement of Business-to-Business Exchange

Another perspective is increasing emergence of the extended eetéipishinan et al. 2007). In

the extended enterprise, a firm collaborates with its business partnerduoegsoiperior market

offerings. This arrangement is consistent with the relational viewgaharations (Dyer and

Singh 1998) in which cooperation among firms is hypothesized to generate great¢hamlue

what is possible through traditional arms-length transactions. Establetdngaintaining

cooperative relationships with business partners generally requires hegdtadentify

agreements that will satisfy all parties involved. Success in negotiatdemsimproved by an

appreciation for perspectives and perceptions held by other negotiating. parties

Digital enablement introduces digital activities that replace orrer@associated physical



activities. For example, many paper-based forms have been replacedtbynét messaging
systems. For logistics activities, electronic manifests can be tittes$@mhead of physical
shipments to facilitate better planning and coordination with supply chain garfihers, a
digital activity can be performed at a different time, at a differentimtaand by different
employees than its associated physical activity. This separation tafl dicfivity from physical
activity adds a new electronic aspect to traditional concerns, such &= sprality. Separating
digital and physical flows facilitates more comprehensive process immpemie by permitting
each type of flow to be optimized separately, utilizing design methods ¢hiatoae appropriate
for each (Mason-Jones and Towill 1999). For example, the separation of digital amalphys
flows can lead to improvements in supply chain performance because it enabi¢isogler
flexibility that can offset risks and uncertainties stemming fromatdity in market demand

(Pagh and Cooper 1998).

Firms that have succeeded in digitally enabling exchange with supplierastothers illustrate

its potential benefits such as reduced cost of operations, improved operational gpecéramd
increased revenue. Intel Corporation, for example, reduced its cost of indiregaisdtty over
$300M in the first three years of operation using digitally enabled procotgrazesses (Ghiya

and Powers 2005). Nanjing Jin Cheng Motorcycle Corporation, one of the top motorcycle
manufacturers in China, implemented digitally enabled workflow processessumpiply chain to
obtain significant performance improvements such as 25% reduction in inventory 1&%ls
increase in warehouse turnover of finished product, and 10% reduction in working capitél (Liu e
al. 2005b). Boeing Corporation created a significant new source of revenue bypgoabhe

sales of spare aircraft parts to customers who were otherwise unreditiabland



Baumgartner 1999). In addition to direct benefits, digital enablement can providezatigenail
capabilities that enable subsequent opportunities. For example, John Deere provides premi
customer service by enhancing the availability of replacement paltsligitally enabled

logistics services.

In addition to individual examples, there is a growing body of scientific evidbatednfirms
the positive impact of digital enablement on firm performance (e.g., Rai2&06, Mithas et al.
2005, Barua et al. 2004). These studies examined organizational capabilities ératded by
digitization and considered characteristics of the firm, its suppliers, angsttsmers as
antecedents. One empirical study, for example, showed that customer knowlgageian
mediates the link between digitally enabled customer relationship managerdenistomer

satisfaction (Mithas et al. 2005).

The customer centric view (Sheth et al. 2000) has emerged as an importantmesmagactice
for achieving success in competitive industries. Adopting a customer ceetsican improve
firm performance according to research in related conceptual areas snatkassegmentation
(Mentzer et al. 2004), customer equity (Rust et al. 2004), and customer portfolio(treorson
and Selnes 2004). A focus on customers is especially crucial for businesggsdexchange
because of the heightened importance of customer differences in industkielsxtampared to
those in consumer markets (Ulaga and Chacour 2001). Digital enablement of bigsiness-
business exchange supports customer centric management practices by prdeidand re
capabilities such as gathering information about customer preferendcbagMi al. 2005),
tracking customer buying behaviors (Kumar and Petersen 2005), and personalizingecust

facing processes (Lee et al. 2008; Bitner et al. 2000).
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This study focuses on exchange outcomes for business customers because of important
differences from other types of customers. In particular, business custaraalistinguished
from consumers because of differences in revenue, purchasing behavior tadésattiward the
exchange relationship. Differences in revenue between consumers and business<usfleste
their contrasting purposes for purchasing. Consumers, by definition, purchaserphedsvaces
for personal use. In contrast, business buyers purchase for organizationgrgangeations, for
example, require large quantities of office supplies to support the number of eespilogte
perform office work. In addition, business buyers purchase good and servica® tfeattor
inputs to their own production processes. The greater potential revenue thdaideauzore
often from business customers is important because it can justify investmaationship
specific assets such as dedicated account managers or information technoleggnwWhe
investment results in increased customer revenue that exceeds the costwddtmant then it

is justified.

Differences in purchasing behavior between business customers and consuewtitheaf
contrasting decision processes. For example, it is hypothesized that cobsying tends to be
influenced more by emotions whereas business buying tends to be more rational (Stock 2005;
Rook 1987). These differences would affect customer attention to different asfibetis

exchange relationship and subsequent purchasing intentions. Much of the consumergnarketin
literature examines how consumer attitudes influence buying behavioh(&mnait 2008).
Correspondingly, there is a great deal of literature that examines inbistohasing processes.
This has been patrticularly helpful to practitioners for managing their inalusdfes strategies.

Similarly, differences in customer attitudes toward their exchangsoredhip reflect their



contrasting needs and perceptions. Consumers that attend to their emotional negds)gte,
may be strongly influenced by a perceived status attained from purchasntig@grgproduct
brand. In contrast, business customers that follow a more rationalized decigiog-pracess,
for example, are likely to solicit vendor evaluations from internal manadess menegotiating a

purchase contract.

Although the potential performance advantages from digital enablement ofdss8AsUSINness
exchange are known, fully realizing the benefits can be challenging beteedres

investment of resources and cooperation from both partners in the buyer-supplier exchange
relationship. Partner perceptions and attitudes toward the relationship wilhoéldecision-
making that affects success. Aspects of the buyer-supplier relationshigsstatationship

duration and customer dependence can influence customer motivations (Hoetker et &iu2007;
et al. 2005a). For information systems to be successfully utilized in this ¢dittestneed to
understand how digital enablement affects buyer-supplier relationships in orgprdpreately

manage associated organizational investments.

Few studies of digital enablement adopt a customer centric perspedbegeAunderstanding of
customer specific perspectives on this issue is needed. In particular, titdessisholarly
research that examines the impact of digital enablement on customexctatishnd customer
loyalty in the context of a business-to-business exchange relationshiprdResean the
marketing discipline have recognized the importance of this topic because oigbotent
differences with traditional employee to customer interaction (Béhal. 2000) and subsequent
implications for value outcomes (Parasuraman and Grewal 2000). Since serlitgehgsdbeen

established as a key factor in customer satisfaction (Cronin and Taylor 1983) etigblement
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of exchange processes would be expected to influence customer satisfaction terefligttion

customer perceived service quality.

LaPlaca and Katrichis (2009) reviewed twenty-four mainstream magkjetirnals over a
seventy-one year period to determine the extent to which research on businesis¢es

related topics were represented in the literature. They found that the promdiiusiness-to-
business related articles (6.7%) clearly did not reflect the financial iamwar of this economic
segment, which has been estimated to be at least 50% (LaPlaca and X20@&)iand as high
as 80% (Lichtenthal and Mummalaneni 2009) at the national level. Most of the existing
business-to-business related marketing literature examines buygidbesales management, or
marketing relationships. Less than 5% of the existing business-to-buslaed marketing

literature is concerned with electronic commerce.

Section 2. Research Objective

Figure 1 presents a conceptual model for this study. The objective of thisstadieepen
understanding of how digital enablement of business-to-business exchangs irlgdéionship
outcomes by examining its influence on customer perceptions and attitudes. Bygdopt
customer centric perspective to focus on customer specific mechanisidsntify customer
satisfaction as a key indicator for exchange success. These condamthkefollowing research

guestions:

« How do information technology specific characteristics of business-to-lsssseevice
guality influence customer satisfaction and financial outcomes in digitadlyled

business-to-business service?
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« How do relationship characteristics moderate linkages between inforrettomlogy
specific characteristics of business-to-business service quadityustomer satisfaction

in digitally enabled business-to-business service?

Characteristics

Business-to-Business Logistics i
| (B2B) Service Service Quality i
. Digital Enablement Characteristics i
Information l’ i
: Technology Customer Customer i
: Specific B2B A | satisfaction | | Outcomes | :
. | Service Quality =
| Characteristics T i
i Controls i
| Customer Firm Characteristics |
| Support Quality i
Relationship i

Figure 1. Conceptual M odel

This study will contribute to the literature by providing an examination of hotomes
perceptions and attitudes in business-to-business exchange are influediggthbgnablement.
A conceptual model is developed that combines a customer centric perspectikiee{Shet
2000) with elements from the information systems success framework (Detgivchean
2003). Findings from this study complements existing research on digital eesableyn
enriching demand-side perspectives of the extended enterprise (Krislaha2087). Empirical

tests of hypothesized relationships provide additional contributions that augmenbtieéicake
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work. Specifically, an assessment of influences from information technologfispec
characteristics of business-to-business service quality to custam&cen provides support
for the notion of digital service quality as an important factor in relationsiiprpence.
Findings from this study provide insights regarding digital enablement of bsidoresisiness
exchange and impact of digitization on relationship outcomes. Implications of tisggds are
relevant to managerial decision-making for interorganizational systeignd&usiness-to-

business relationships, and organizational capabilities.

To summarize, the following contributions are obtained from this research:

Conceptualize information technology specific characteristics of busiodrssiness

service quality in digitally enabled service.

« Provide empirical evidence to support the above notion and its effect on business-to-

business relationship outcomes.

« Empirically examine the effect of business-to-business relationshipatbastics on

how digital enablement of exchange influences customer perceptions andsttitude

« Provide guidelines for how firms should digitally enable business-to-busiapsses to

improve relationship outcomes.

Identify types of business customer relationships that would benefit most fyaat di

enablement of exchange.

In the next chapter, the research model for this study is presented followgekchication of

constructs and relationships in the model. The empirical study is then descritedolfoiving
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chapter, including data collection, instrument refinement and validation, and anedysis. A
discussion of the results from this research and its implications is provided onttieding

chapter.
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Chapter 2 Research Model and Hypotheses

Section 1. Theoretical Logic

Development of the research model for this study combines a customer cespacpee with
elements from the information systems success model (DeLone and McLean 2003). The
customer centric perspective focuses attention on how a firm can fulfill cerstameeds by
attending to aspects of exchange relationships such as service qualityfofimation systems
success framework provides a theoretical model for explaining the role of theatifor
systems artifact in delivering benefits. Combining the information systaotess framework
with a customer centric perspective in the business-to-business exchateyt pmvides an

approach for examining how digital enablement impacts business customers.

Conceptualization of the model for this study extends existing theory regardatgporof

business value through utilization of information technology in a business-to-businesg.cin
the literature, business value is generally defined as the impact of infamrtexthnology on

firm performance (Devaraj and Kohli 2003, Hitt and Brynjolfsson 1996, Mukhopadhyay et al.
1995). A diversity of perspectives has been employed by information systearchess to
examine the impact of information technology on business value creation (Metalle2004).

For example, information technology is often assessed by proxy through examaofati
associated characteristics such as investment costs (Devaraj and KohlA2@d0¢r approach
has been to focus on the impact of information technology in combination with organizational

activities such as production operations or order fulfillment (Kraemer et al..2000)

More recently, there has been interest in considering the impact of informatiooltegy on

14



intermediate organizational factors as a means for understandingdtsoeffiem performance
(Radhakrishnan et al. 2008, Mooney et al. 1996). This perspective is similar to vatue cha
analysis (Porter 1985) in which desired firm outcomes are improved by comgither effect of
changes to intermediate organizational processes. In this study, digitdéément of business-to-
business exchange is posited to impact customer outcomes through its effect ongrfediatrs
such as service quality, customer satisfaction, and customer loyalty.rentheder of this
section, we consider the role of these mediating factors in understanding hahesigiilement

of business-to-business exchange impacts customer outcomes.

Adopting a customer oriented perspective on how digital enablement of exchanges impact
customer outcomes surfaces the importance of mediating factors in the chaireafreaking
effects. In this study, digital enablement of exchange is posited to impmveesguality. The
quality of service delivery activities is known to be a key factor in custoatisfation
response. Customer satisfaction, in turn, contributes to customer loyaltgesttiEinally,
customer loyalty is expected to influence customer purchase decisiongnakd the resulting

customer revenue.

Research on information system success has explored a number of perspetioesitier

how and when information systems provide benefits to individuals and organizations (e.g.
DeLone and McLean 2004; Seddon et al. 1999; DeLone and McLean 1992). Net benefits
provided by an information system, for example, is likely to be different in difemntexts. On

the one hand, an individual might value the extent to which an information system heljgs reduc
the time required to perform tasks. In contrast, a firm might utilize amestfacing information

system because of its role in improving customer perceived service qudlitystomer
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satisfaction.

For digital enablement of business-to-business exchange, information systesssuculd be
expected to have a significant role in achieving desired outcomes from excHahgegi@ps. In
this context, then, net benefits of information system success should include slement
performance for business-to-business exchange relationships. In thisastewlyon is focused
on net benefits that are affected by exchange partner perceptions. When exchangtenare
digitally enabled, then informational activities are performed sepwarfabeh their associated
physical activities. This electronic interaction creates an experithat may be perceived
differently by different exchange partners. Customer satisfactioextomple, is an indicator of
business-to-business exchange performance that is affected by exchamgepgaceptions.
Opportunities for firm growth are obtained from creating customer valuadgrstanding where
help is desired. This understanding requires considering the customer's{pergBettencourt

and Ulwick 2008).

From a customer centric perspective, customer satisfaction is a keyondiceaxchange
success. Research that examines marketing practices undersconesaneeintal role of
customer satisfaction. Customer satisfaction represents an aggregjasgtion of the exchange
relationship (Oliver 1993) based on all past experiences within the relationshipgamdet al.
1994), which indicates how well customer needs have been fulfilled (Oliver 1997 }irgelec
customer satisfaction as an outcome variable will facilitate the cisopaof results from this

study with those in the marketing literature.

There is a significant body of literature that establishes serviceyjaala key factor in
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customer satisfaction (Cronin and Taylor 1992). A service that is judged ag lsaperior
quality is generally viewed as providing greater value, which leads to moraliéeéeelings of
satisfaction (Storbacka et al. 1994). Since most customers evaluate sesingasiultiple
criteria, service quality is conceptualized as a multidimensional cons$tudies of consumer
markets, for example, have identified five dimensions of service qualitys{ifaman et al.
1988). Attempts to assess these dimensions in industrial contexts, however, haite meted
results (Zolkiewski et al. 2007). Apparently, differences between industgatdand
consumers lead to differences in how service quality is viewed in a businessiesbus

exchange context.

In this study, we consider how digital enablement of exchange influences cusadisiaction
through its effect on business-to-business service quality. Digital erexttiefncustomer facing
business processes, for example, can contribute to customer appreciation otHagigex
relationship when it enhances their competitive advantage (McAfee and BsgajoR008). We
focus on characteristics of business-to-business service quality tisaearc to digital
enablement and examine their importance relative to generic chetacgtef business-to-
business service quality. Three characteristics of business-to4misegmice quality that are
specific to digital enablement are identified in the information systemessiotodel (DeLone
and McLean 2003). Two characteristics, system quality and information gaaditselated to the
information systems artifact. The third characteristic, informationnelogy support quality, is
related to associated technical staff. Because the objectives dlittysesnphasize the
information systems artifact, we treat information technology supportyjaala control. This

technical support quality is complemented in our model by also including qualélatdnship
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support as a control.

Although the importance of digital enablement to buyer-supplier relationshig&nowledged
in the literature, there are few scholarly studies that examine the immhgttaf enablement on
business-to-business exchange from a customer centric perspectiveese@och on digital
enablement in this context has drawn from management theories such as the-besndctew
(e.g. Mishra et al. 2007) and organizational capabilities (e.g. Rai et al, 200@pcused on
outcomes pertaining to operational and financial performance of the fonallfie customer
centric perspective provides a complementary view of digital enablemeentidties existing

knowledge.

A customer centric approach illuminates how the information systemecaitifpacts the
fulfillment of customer needs in a business-to-business exchange contexteA deep
understanding of expected customer impact from digital enablement will imip@¥iem's
ability to manage downstream relationships in the extended enterprise. Sheth (pe@mninant
researcher in the marketing field recently highlighted the need farobst® deepen
understanding of digital enablement in business-to-business exchange partiouldeiyand

side relationships.

Prior research on digital enablement has identified organizational capapgiich as process
integration (Rai et al. 2006), knowledge acquisition (Mithas et al. 2005), and online
informational capabilities (Barua et al. 2004) that lead to superior firfarp@nce. These
benefits derive from digital enablement because capabilities of inforntatibnology, such as

unbundling information flows from physical flows, gathering and storing custknuavledge,
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and resolving syntactic and semantic differences between systemstivedpesnable processes
in a firm's infrastructure that are combined to form the higher order ciipabiFor example,
unbundling information flows from physical flows facilitates sharing infdaromawith partners

to permit coordination of activities, which leads to process integration. Howeger, thi
conceptualization of the information technology artifact only provides inde&ionships to

the organizational capabilities of interest as illustrated in the exahpiee.

In addition to examining characteristics of digital enablement that irdftuenstomer
satisfaction in business-to-business exchange, we also consider influetbied feom the
relationship context. Relationship duration and customer dependence are two cbfaetarse
that are known to alter the nature of relationships but have received littigcattie digital
enablement research. To maintain emphasis on the customer centric perspechimit our
analysis to mechanisms that influence customer satisfaction. FigureeRtprasliagram for the

research model.

Section 2. Hypotheses

Table 2 summarizes definitions for the constructs in this study.

Customer Satisfaction

Customer satisfaction is an attitude that is formed in response to expegamsssin the

context of a business-to-business exchange relationship (Oliver 1997, Ganesan 1984, Olive
1993). This attitude reflects the customer's feeling that their needs have [i#ed. fGlustomer
needs include the need to derive value from exchange and the need to minimize esa$iange

(Hallowell 1996). High customer satisfaction will strengthen an excharateoredhip through
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its positive effect on commitment to the relationship (Ganesan 1994). In thisatsthymer
satisfaction is a core indicator for evaluating exchange success. Thenemedarole of
satisfaction in exchange is its influence on customer decision-making thates! e

purchasing behavior.

Business-to-Business (B2B) Service Digital Enablement

Service Quality
Characteristics

B : Customer Outcomes

IT Specific B2B !

System ................................. ,

| SNy N Customer ﬂ Customer | | Customer ii
E I Satisfaction i| Loyalty Revenue |i!
| Information .qur”'ﬂ; i %
i | Quality | . H

i Hda Controls:

i T Logistics Service Quality

i | O IT Support Quality

: uration _|iab Relationship Support Quality

: H5a Customer Firm Size

; DC““T‘” Industry

| | CORINEROES IHsh System Dependence

Figure 2. Research Modél

Prior to performing a purchase, the customer must decide from which supplier thaspusal|
be made. If the decision involves significant commitment of resources, suchdesidien to
renew a procurement contract, then it may involve multiple decision-makenrsuhiatep
decision process. Alternatively, the customer may simply choose frowr anere preapproved
suppliers to initiate a transaction. In both of these examples, differerfeetimgs of

satisfaction between suppliers can influence which one is chosen for exchatigjactton
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functions as a heuiristic,

providing an accessible guide for managing fifonrpance. More

satisfied customers have less incentive to consider other suppliers. Intctedsasatisfied

Construct

Definition

Customer Satisfaction

An attitude that represemisséomer's response to their accumulated experien
the context of a B2B exchange relationship (Oli@97, Ganesan 1994, Oliver
1993)

Customer Outcomes

Customer Loyalty

A customer's commitment to cordgiauB2B exchange relationship (Narayandas
2005; Oliver 1999)

Customer Revenue

Financial value of services peavid a customer

IT Specific Characteristics
of B2B Service Quality

System Quiality

A customer's belief about how infation is processed and delivered during
digitally enabled exchange (Wixom and Todd 2005h2004; Pitt et al. 1995)

Information Quality

A customer's belief about theput provided by a supplier's information system
(Wixom and Todd 2005; Shih 2004; Pitt et al. 1995)

M oder ators

Relationship Duration

The period of time during efhtwo firms have been doing business continuous
(Kotabe et al. 2003)

Customer Dependence

The degree to which a custueeels to maintain their relationship with a suppl
to attain desired goals (Ganesan 1994)

Controls

Logistics Service Quality

The customer evaluatiba togistics service provider's performance fonno
digital activities (Parasuraman et al. 1985)

IT Support Quality

Customer perception of how vik# supplier provided services that the custom
needed to use the supplier's information system

Relationship Support Qualit

yCustomer perception of how able the supplier'sesgmtative was in meeting the
customer's needs

Customer Firm Size

Used as a proxy for the compleia firm's business activities (Damanpour 19
Moldoveanu and Bauer 2004)

Industry

A group of firms that provides similar grects and/or services (Clarke 1989)

System Dependence

The degree to which the custoeeels to use the supplier's information system
perform transactions

Table 2. Construct Definitions and Sources

customers are motivated to consider alternative suppliers for potentiavienpent to value
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received (Anderson and Mittal 2000).

There has been a great deal of research that examines the link betwesreicaatisfaction and
supplier firm performance (e.g. Fornell et al. 2006; Dresner and Xu 1995)a8adisfsurveys
grew in popularity among businesses during the 1990s, prompting academic sotattheg i
strength of this relationship. One possible argument against the relevanstoofer
satisfaction, for example, is that business buyers are expected to maiaspudecisions based
on objective criteria such as quality and pricing. Thus, feelings of sdisfanight be less
relevant in predicting firm performance compared to other factors. Nelssshempirical
studies have demonstrated a significant positive relationship between custitisfi@ctson and
financial measures of firm performance (Ittner and Larcker 199&yidrstudy, we include a
similar test to confirm the validity of our satisfaction measure as aratodiof firm
performance. One outcome of customer satisfaction that is closelyrladtee purchase

decision is customer loyalty.

Customer Outcomes

As described above, customer satisfaction is expected to strengtheméintidl performance
through its effect on customer behaviors. Two customer outcomes that arechsstgsestudy
are customer loyalty and customer revenue. Customer revenue is definediaaricial value of
customer transactions in the exchange relationship. Customer loyalty is defenedrmmitment
to continue an exchange relationship (Narayandas 2005; Oliver 1999). This concaijpduabiz
loyalty as an attitude (Hallowell 1996) is similar to satisfaction imitelvement in purchase
decision-making as described above. Loyalty differs from satisfaction intHomctions and

when it is applied. As a commitment, loyalty indicates a preferenceiff@ic exchange
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relationships over others. Thus, when there are alternatives available imaseulecision,
higher loyalty for a supplier will increase its likelihood for selection. iVbther factors, such as
quality or price favor alternatives, loyalty can override these criteparchase decision-
making. Thus, loyalty is valuable because it can strengthen the finanéahpeanice of a
supplier. The rationale for loyal behavior is that the customer has sasmr®r wishing to
continue a supplier relationship. For example, the supplier may have created gooawést

encounter by demonstrating a willingness to resolve problems expeditiously.

Loyalty can also increase as the customer experiences consistentibfa satisfaction in
repeated exchange encounters (Storbacka et al. 1994). Their loyalty eftedtla desire to
continue exchange in a similar manner. In particular, a customer may atthbutfeelings of
satisfaction to a computer-based system that is used to perform exchdntiesiipplier.

Loyalty would reflect the customer's reluctance to forgo additional actisfy experiences by
switching to a less familiar and potentially less satisfactory supfrariyasan and Ratchford
1991). The impact of customer satisfaction on purchase intentions and loyalty haslbeen w
documented in the literature (Oliver 1997; Ralston 1996; Zeithaml et al. 1996; Bolton and Dre

1991).

Understanding the impact from digital enablement of exchange on the bottomaireimary

importance for practitioners. Having an estimate of the expected retumnrfitiatives such as
developing improvements to customer facing information systems allowsteesdo allocate
resources among alternative organizational activities in an optimabfashcluding measures
of revenue in the empirical test of the hypothesized model for this study pernmtsicaizon of

the relationships in the chain of effects from digital enablement of exchaegstomer
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outcomes, which would provide the ability to estimate expected return. Given thesidiscus

above, we confirm this relationship by testing the following hypothesis:

Hypothesis 1 (H1): Higher customer satisfaction is associated with more favorable

customer outcomes.

Since customer satisfaction results from a customer's evaluation of plaghg& encounters
(Anderson et al. 1997), the nature or quality of this exchange will be a factosutasss.
Customer perception of exchange service quality has been established aseaheanto
customer satisfaction (Cronin and Taylor 1992), where service quality caambedfias a belief
about how service is delivered (Olsen 2002). When exchange is digitally enabled, htvesver
a customer's experience of digital activities will be distinct ftheir experience with physical
activities. Correspondingly, we focus on characteristics of service queitpte specific to the

supplier's information system.

When the digital aspect of service quality is examined through the lens of theatitor
systems success framework (DeLone and McLean 2003), two constructs that dedodatien
are identified. System quality and information quality are conceptualigbohwthis framework
to describe desired characteristics of an information system relatedus®i Just as service
quality is framed as a belief about service delivery (Olsen 2002), systeity qualiinformation
guality can also be framed as beliefs about the underlying information sy¥iram( and Todd

2005). Thus, these quality constructs are conceptually consistent.

System quality

System quality is defined as a customer's belief about how information isgedcnd
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delivered during digitally enabled exchange (Wixom and Todd 2005; Shih 2004; Pitt et al. 1995).
Experience with a system will affect attitudes toward that systeaggsh et al. 2003). This

effect on attitudes will occur because of the resulting beliefs about wisiiliags are available

and what outcomes are possible with the system (Kraut et al. 1989). Systeminclalilys

elements such as ease of use. When a system is easier for the customet tequsres less

effort or sacrifice. Thus as increasing system quality reducesdaticgaor cost required from a

customer, this will result in feelings of greater satisfaction.

Hypothesis 2 (H2): Higher system quality is associated with higher custonrsfactibin.

Information quality

Information quality is defined as a belief about the output provided by a suppliensation

system (Wixom and Todd 2005; Shih 2004; Pitt et al. 1995). Given that the information provided
by a system is valuable to a customer, its potential value may be reduced ifpba gluality

(Ballou et al. 1998). Higher information quality indicates that the customer findsftimeation
system output to be more desirable because it is more useful and thus more valoable. W
information quality increases, this causes the perceived value received &séneesulting in

feelings of greater satisfaction.

Hypothesis 3 (H3): Higher information quality is associated with higher customer

satisfaction.

Included in the above discussion regarding the effects on customer satisfamti system
guality and information quality is the assumption that customers utilize the atfomsystem

of interest. It is argued that customers are able to form beliefs abamaysality and
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information quality based on their experiences with the system and its output. Tirefse be

affect customer satisfaction which leads to firm benefits. In the Delmh&alean (2003)

model, system use mediates between system quality and net benefits ashe®liesen

information quality and net benefits. Thus, system use would be expected to @aynais

model. However, variance of system use is also expected to diminish in exchanges eamees
there is full operational dependence on the system of interest. To account éxptutation, we
show system dependence in the model as a control with a fixed value of 100%. We find genera
support for this assumption in the empirical data for this study. Because sypeEmie&lece is
expected to be high and variance in system use will be limited, system uséhsanized in this

study.

Moderators

Relationship durationThe duration of a buyer-supplier relationship describes the period of time
during which two firms have been doing business continuously (Kotabe et al. 2003).
Relationship duration can be influenced by extrinsic factors such as the marstetrstin which
the relationship exists, and by intrinsic factors such as the handling ofl @gisades
(Storbacka et al. 1994). Some researchers have identified distinct phaskarthetedze
relationships of different duration, such as “exploration, buildup, maturity, and de@lapgand
Ganesan 2000). Others have examined how interorganizational relationships ewolgk thr
repeated sequences of “negotiation, commitment, and execution stages” (Rvag aledVen
1994). Time and repeated transactions provide opportunities for business paresns fimm
each other. Given the opportunity and potential benefits, firms are expected to adapt

organizational structures and routines when this improves performance. Valoageia
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duration buyer-supplier relationship arises from the development of mutual knowledge
partners' capabilities and routines, trust between partners, and relatispstific routines for
coordination of activities (Hoetker et al. 2007). Disincentives to adaptation incluterdauch
as investment cost, conflict with existing processes, and risks of highenisgitosts. Also, the
potential benefit may be limited if, for example, the frequency of exchange. In particular,
investment in system and process integration between partners offers [yptEghdicant

benefits but also requires significant investment.

On average, we would expect potential differences in the nature of a buyerisighgatienship
based on its duration. Longer duration relationships are more likely to have bsthbtigtines
and structures compared to those of shorter duration (Biehl et al. 2006). Buyerrsupplie
relationships of longer duration are generally characterized by highemneerseiitching costs
because of “learned procedures, established norms, personal relationships, arahetmtian-

specific investments” (Liu et al. 2005a).

We expect that when there is adaptation in a buyer-supplier relationship, thertéhgecwsil|
have a heightened sensitivity to variations in supplier service quality lewslauge the
customer has a closer connection to supplier fulfilment processes, theyeiskaly to be an
increased awareness of process characteristics. Thus, when supylergaformance
improves, the customer will benefit more and be more aware of the value gailarl§iwhen
supplier service performance degrades, customers that are more athsedygl to supplier

performance will be more attentive to the shortfall in benefits.

Hypothesis 4a (H4a): The observed relationship between system quality and customer

27



satisfaction is strengthened on average for longer duration buyer-supplier relationships.

Hypothesis 4b (H4b): The observed relationship between information quality and
customer satisfaction is strengthened on average for longer duration buyer-supplier

relationships.

Customer dependendgustomer dependence is defined as the extent to which a customer needs
to maintain their buyer-supplier relationship to achieve desired goalsq&ah894).

Dependence is a powerful concept that explains organizational decision-raatlibghavior in

very fundamental terms. When a customer has high dependence in a relationship, tHsa they a
have strong motivation to continue conducting exchange, even when there are daggdvant
involved. In contrast, when a customer has low dependence in a buyer-suppl@nsieigfithey

would be expected to easily switch to a different supplier that offers more fa/gedibé.

Dependence can originate from constraints external or internal to the tmtyBes of
constraints assume that the customer's need is critical to firm perf@niaternal constraints
include limited choices for alternative suppliers or few substitute solutionsahdulfill the
customer's needs. Internal constraints include investments that have beerdi¢alitet buyer-
supplier relationship and that would be difficult to redeploy elsewhere. Itieyod systems
and processes to those of a supplier firm often require significant investmegamizational
resources that would be difficult to redeploy. A supplier may also use adaptat create

dependence by making alternatives more costly for the customer (Cannon and ¢H2@adyr

We expect that highly dependent customers will be more attentive to thdmnship because

any changes in service quality will have a greater impact on their owatiopst In contrast, a
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less dependent customer will receive a level of service quality that sléeve a combination of
sources. Changes in service quality from any one source will be buffered blgghsairces.
Thus, a less dependent customer will be less sensitive to incremental chasegese

characteristics compared to more dependent customers.

Hypothesis 5a (H5a): The relationship between system quality and customer satisfact

Is strengthened when customer dependence is increased.

Hypothesis 5b (H5b): The relationship between information quality and customer

satisfaction is strengthened when customer dependence is increased.

Controls
Additional factors are identified in this study, which are expected to influbecsustomer's

satisfaction response.

Logistics service quality.ogistics service quality is the customer evaluation of a supplier's
performance for non-digital activities (Parasuraman et al. 1985). The SERV@odel, first
developed by Parasuraman et al. (1988) has been widely tested as a meangrofgneas
customer perceptions of service quality. The SERVQUAL model contamslifinensions,
namely tangibles, reliability, responsiveness, assurance and emga8ERVQUAL model
has been tested for measuring service quality in e-commerce settiqndseéeand Lin 2005).
However, research that examines service quality across different iedistggests that the
importance of the various components of service quality will change in diffeyatexts
(Cronin and Taylor 1992). It is widely accepted in the literature that whastanser's cognitive

evaluation of service quality results in a positive perception, this will improveutemer's
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feeling of satisfaction (Olorunniwo et al. 2006). A key reason why servicaygatikcts
customer satisfaction is because of its close connection with perceived MaDougall and

Levesque 2000).

IT support qualityThe quality of services that are provided by a support staff to the users of an
information system have been identified as an additional factor that contobtgesuccess
(DeLone and McLean 2003). In the literature, this construct is frequenttye@te as “IS

service quality” (e.g., Pitt et al. 1995) or “IT service quality” (e.g., 0&.€2008). To distinguish
these support services from the core logistics services provided in the exoblatignship, this
study will refer to “IT support quality” as a customer's perception degguquality of services

provided by the vendor to assist the customer in their use of the vendor's informagan syst

Relationship support qualitiRelationship support quality is defined as a customer's perception
regarding the ability of the supplier's representative in meetingustemer's needs. Customer
contact is recognized as an important component of services (Chase 1981)cuapattiie

guality of the interaction between a customer and a service provider'samate/es are known

to influence relationship outcomes such as customer satisfaction (CrosbyS&t(alBearden et

al. 1998).

Customer Firm SizeCustomer firm size is used as a proxy for the complexity of the firm's
business activities. Size is one of the most important factors affectingubieise and processes
of an organization (Damanpour 1996). For example, customer firms of different size would be
expected to manage their information systems utilization differentlydpe1981). The

computational complexity of certain organizational tasks grows exporgmiiti the size of the
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task (Moldoveanu and Bauer 2004). Thus, two firms of different size and complexibhawall
different needs in their outsourcing relationships for similar tasks. Adidgetb® difference in
their needs may require more than simply scaling the volume of services providaticiigra
their satisfaction with the same level of quality may differ becaudeeofdifference in task

requirements.

Industry.The concept of “industry” is widely used to refer to groups of firms that provitiasi
products and/or services (Clarke 1989). For example, the Financial Accoutatmizu®ls Board
defines an industry segment as “a component of an enterprise engaged in providchg-aqy
service, or a group of related products or services primarily to unatfilcatstomers (i.e.,
customers outside the enterprise) for a profit” (Lang and Stulz 1994). Includesl definition
is the notion of “activities of establishments” or what is carried on at adodayi a controlling
ownership. (Nightingale 1978). Furthermore, this definition includes the expectiat firms in
the same industry use similar business processes to produce goods or servi€esndus
Bureau 2001). This definition of industry based on similarity of business precsggests that
firms within the same industry that engage in digitally enabled exchaligewve similar usage
patterns. In contrast, firms from different industries that utilize dissirbusiness processes in
digitally enabled exchange are expected to exhibit more heterogemeiticomes, such as their

satisfaction response.

System dependencystem dependence is defined as the degree to which a customer needs to
use the supplier's information system to perform transactions. As discusgedglyevariance
of system use is expected to diminish in exchange contexts where therepefational

dependence on the system of interest.
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Chapter 3 Empirical Study

Section 1. Method

This study seeks to extend existing information systems theory by evalogtiotheses in a
business-to-business exchange context and by examining potential mediating aradingode
factors. To facilitate comparison with published findings in the informatistesys literature, it
is helpful to adopt a positivist method paradigm since most prior studies have followdtha si
approach (Orlikowski and Baroudi 1991). Refinement of the findings from this studg Wweul
obtained by examining digital enablement of business-to-business ex¢hemggh a
complementary paradigmatic lens. A number of alternative methodologicabapps exist that
would be expected to enrich the findings from this study. Paradigmatic diversity in t
information systems field has nurtured a wide array of ontological pérgsewith

accompanying epistemological approaches (Robey 1996).

Research Context.

The logistics services industry was chosen to provide an empirical contexsfstuthy. In this
subsection, we discuss the suitability of this context for investigatirgyticelated research
guestions. In particular, we find that the economic importance of and heterggameiig
business-to-business exchange relationships in this industry provide a rich tmmgeeimining
a broad range of customer behaviors. In addition, the information intensive natugistoxédo
service processes increases the salience for digital enablement o$gdsthesiness exchange

thereby improving our ability to test the hypotheses developed in the previous chapter.
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Context can be viewed as “situational opportunities and constraints” (Johns 2006) thaténflue
organizational behavior. Since contextual factors are considered to be cooroamaa
population of interest, it can be helpful to conceptualize context at a higher lenalysia
Industry characteristics, for example, can function as contextual fagtots inember firms.
Another sense of context is that it can affect the salience of charécfecsors. The style of an
individual's clothing, for example, can have more importance in a business comered to

a non-business context. Specifying a context can define the stakeholdersampbébsus of
attention for a phenomenon. In this study, we seek to contextualize the informatemsy
success model (DeLone and McLean 1992, DeLone and McLean 2003) within digitallydenable
buyer-supplier relationships by adopting a customer centric view. Wereeghian population of
such relationships for logistics services. It is important to identify the xdooita study and any
potentially influential contextual factors so that the study results magrbpared with related
research in different contexts. In this study, exchange relationships in igtectomdustry were
selected because they are expected to exhibit behaviors that are responfismences in

informational capabilities.

The logistics services industry is a relatively new market, having tbower the past thirty
years. The first major logistics services providers emerged in the 198&bsextension of the
traditional transportation function in firms (Hertz and Alfredsson 2003). Custaneees
interested in decreasing their transportation costs and were attradtedfportunity for
reducing their investment in the physical assets needed to perform the tatiwpéuhction.
Deregulation of the trucking industry in the 1990s provided a further stimulus to ttkistrog

creating a situation that prompted many smaller firms to enter the in@ss$grvice providers
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(Johnson and Schneider 1995). More recently, the scope of services offered by phagaders
broadened as customers grow increasingly interested in supply chain manageactices and

in coordinating their international operations.

Logistics services include the physical movement of materialssapotdentially large distances
for delivery at a desired date and location. For the service provider, cogrgfierformance of
logistics activities requires careful attention to details such asiatat@nensions, weight, travel
time, and total volume of material flow. Coordination of this material flow witliava
transport facilities is aided by a corresponding flow of information thaed tesdirect activities
at critical decision points. The information critical nature of this actwigates significant
opportunities for performance improvement by utilizing information systems. &sirflms, the
logistics function draws attention because of its economic impact. Worldwieleur for third
party logistics services is estimated to have been $370 billion, one third of whicipevasn

North America (Coyle et al. 2009).

Larger logistics service providers seek to grow their market share an@lpiidyi by providing
more sophisticated logistics capabilities that can create stratdgie for customers. One way
for established firms to grow market share is through acquisition of sroaftgretitors. Firms
with significant resources are better able to invest in technologies sudbrasation systems to
provide superior capabilities for customers. However, customers are ottetane¢ito commit
resources to a specific relationship when this will increase dependence ole aesiupr (Son et
al. 2005). In the logistics services industry, customers have been slow to adoptprentizd

information systems (Selviaridis and Spring 2007).
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Because logistics management is used across a broad range of industpiesukdton of
customers for logistics services exhibits heterogeneity in a number of camesach as the
importance of logistics services, the types of business processes tivdteate¢d logistics, and
the patterns of buying behaviors that are followed. The importance of legistnces for
customers depends on a variety of factors such as its relative cost compahned boisihess
activities, the extent to which internal logistics capabilities areatlicompared to outsourced
services, and the degree to which logistics impacts firm performancdatifas in these and
other factors across and within industries create a rich context in which eusteeds are
developed. The automobile manufacturing industry, for example, is a heavy lsgstiés
services. Many automotive components are produced by partner firms and mustdveditdr
assembly. In addition to the weight of these components, the timing of their d&ieetgctor in
maintaining successful logistics performance, particularly when regents of just-in-time

processes increase sensitivity to schedule fluctuations.

Thus, customer decision-making for procurement of logistics servicesuisrioéd by a number
of different factors that vary depending on the customer's industrial comtexidition, the
importance of logistics both for cost and strategic reasons can draw manag#srgion,

raising the level of scrutiny on logistics related activities. Thigtsyy is reflected in the focus
on service quality and customer satisfaction that is prevalent in semitestries such as this
one. Since many repeat transactions are typical of transportation ana $oggstiices, customers
are apt to develop a heightened awareness of strengths and weaknesses ifh#mngje exc

relationships with logistics services vendors.

The information intensive nature of logistics creates opportunity for custdmbenefit from
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digital enablement of logistics services. Since physical aspects stidsqctivities requires
tracking large volumes of detailed information such as size, weight, distancananthe
challenge of cost effectively maintaining high levels of service yuakreases as the volume of
activity grows. This is an appropriate application for information sysesmsodern information
technologies are particularly well suited to overcoming distance detaedlenges of monitoring
and control. As a result, coordination capabilities obtained from advanced bgigtems have
emerged to support market demand for increased product variety and fastezadenés

(Lewis and Talalayevsky 1997).

The logistics industry provides a context in which widespread use of inter-firrmiaional
exchange has demonstrated the potential for value creation from information teghnolog
deployment. However, inconsistent performance outcomes show that thenesremah to be
understood about the connection between information technology capability and orgartizationa
success (Closs et al. 1997). Both strategy and structure of the logistiisrfdocfirms are

directly influenced by information technology capabilities (Bowersox angyBerty 1995). In
practice, there is a wide diversity of logistics capability andesponding performance among
firms (Closs and Xu 2000). For many firms, traditional standardized logisticsgesprovide a
level of cost and service quality that is less than ideal in customer sedhsritave specialized

needs such as lower cost or superior service (Fuller et al. 1993).

In summary, the logistics services industry provides an empirical contéig dygpropriate for
testing the hypotheses developed in this study. Applicability of logeticss a broad range of
industries provides a rich context in which heterogeneity of exchange reigp®nsay be

observed. Greater variance in customer characteristics improves oyrtatnliserve

36



phenomena. In addition, high information intensity of logistics business processsses the
salience for digital enablement of business-to-business exchange tB afeglationship

performance.

Data Sources.

The empirical data for this study were obtained by combining measuresxoodifferent types
of archival sources. The use of multiple data sources can reduce the likelilpyotllefns
stemming from common methods bias (Podsakoff et al. 2003). One data source, based on survey
methodology, provided subjective measures such as customer satisfaction, doyghtigrceived
service quality. Another data source, based on operational records, provided®bjeetsures
such as customer use of information systems, duration of relationship, systeraratiofig and
industry. Combining subjective and objective measures for each exchange relaiiotiséi
data sample created a means for examining the influence of digitally enatiatge on
customer perceptions and attitudes. We also expected that including objectueaned
system use would improve validity of the empirical results. It has been shatwsubjective
measures of system use tend to produce inflated values compared to measunas useact

(Straub et al. 1995).

Subjective measures for customer perceptions and attitudes in the context ek¢hange
relationship were based on a standardized practitioner survey. The loggstices vendor that
provided the field site for this study sponsors a periodic survey of firms in tigat taarket.
The survey is maintained and administered by a professional service thalizgen

performing market surveys. This third party randomly selected cusfomerfrom target
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market segments to obtain a survey response that is representative of thg@opelation of
potential business customers for logistics services. Target marketisesgwere defined by
geographic location within the United States and by volume of logistics sensed. Responses
were obtained from customers surveyed in four separate collection edtwisem January 2004
and July 2006. Respondents at the selected firms answered questions that were peovided vi
telephone by interviewers who followed predefined scripts. Customers that pravidey s
responses represented the diversity of firms that outsource logisticeseRirms that shipped
fewer than one package per week were excluded from the survey. Informantsfaneacecre

also qualified during the survey interview to include only those with sufficesmtonsibility and

thus knowledgeable enough to provide the requested evaluation.

Objective data were drawn from a data warehouse that archived operatiords mdcal

customer activity for the logistics services vendor that provided the fielébsithis study. Thus,
objective measures were available for the full population of customers imegpectedationships

with the seller focal firm. Customers below a minimum level of activityevexcluded from the

study to maintain our focus on business-to-business exchange relationsbipsatioin about
customer use of computer-based systems provided by the logistics seevides was obtained

as annual aggregate values for 2003 and 2004. In addition, we obtained a record of which
vendor-provided systems were implemented by each customer as of the end of 2006. Other
related information such as relationship duration, revenue, industry, and vendor-provided support

was also obtained from the data warehouse.

The objective data were organized according to the physical location from @ddh customer

transaction was originated. This reflects the importance of physgqaleenents for logistics
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services. Larger customers usually originated logistics servicesidtiple operational
locations. It is often the case that different operational locations feathe firm will emphasize
different types of logistics services and utilize vendor-provided infoomatystems in different
configurations. For example, a customer location with more intense physicatiopgis more
likely to integrate internal systems with the vendor's system to streaadchange of
transactional information. Given the importance of physical location, the unitlggsfar this
study was defined as an exchange relationship between the logistice sendor and a
customer location that originates transactions. It was appropriate to defurattbeanalysis in
this way to allow for potential differences in utilization of, experiencé,vanhd reaction to

digital enablement of exchange among different customer locations.

Subjective and objective data sources were combined for each business custdioethata
provided a survey response. Table 3 presents a summary of customer pradid¢ecisaics for

the combined data sets that were selected for analysis. Data were oluaaezhnge
relationships with customers in the manufacturing industry and in the wholestdertdustry,

two industry contexts that have a high need for logistics services. Customegr respanses

that were excluded from the matched sample represented firms thatteddess than a

minimum volume of transactions and thus would not be expected to exhibit observable effects

from digital enablement.

Instrument Development

In this investigation, an instrument developed by practitioners for assessiing sgiality was

adapted and validated for theory testing. Because this research seekadoetetnents from the
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information systems success theory (DeLone and McLean 1992, DeLone and McLean 2003)
into the business-to-business exchange context where there has been littheepnotesting, it

is important that measures are truly representative of the target domasninraddition to
employing measures that are documented in the literature as represdotatie study

constructs and appropriate for the empirical context, Q-Sorting methodologh€B8sen 1953,
Moore and Benbasat 1991) and subject matter expert review provided furtissnaesseof

content validity.

Number of
Description Minimum Median | Mean = Maximum Customer Industry

L ocations
Number of employees at 1 40 182 15000 259 Manufacturing
location 1 15 32 500 220 Wholesale Trade
Total customer revenue 1.9 43 75 1907 267 Manufacturing
($1000s) 11 49 79 1099 220 Wholesale Trade
Avg. # of packages 3.5 70 134 4071 267 Manufacturing
shipped per week 0.6 110 195 3679 220 Wholesale Trade
Duration of relationship 1.1 12.2 12.2 22.1 133 Manufacturing
(years) 15 12.2 11.8 22.1 121 Wholesale Trade

Table 3. Sample Profilesfor Exchange Relationshipswith Customers
(Manufacturing Industry and Wholesale Trade I ndustry)

Q-Sorting is a method for evaluating item wording by asking participandentify the context
or domain that is appropriate for each item. Comparison of responses from multipipaas
is used to confirm the appropriateness of an item for the target domain and to identify
problematic items. A two-stage exercise was employed to genesdtatons of content
validity for construct items and subconstructs into which the items were dagejdn the first
stage, participants performed an unstructured Q-sort to provide validation of sulotengtr
the second stage, participants performed a structured Q-sort to provide salidatndividual

items and their categorization into subconstructs. The procedure that wasesmpltys study
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is one that has been used by previous information systems researchers (Karekaiha005;
Moore and Benbasat 1991) for obtaining conceptual validation of instrumentation irs studie
organizational information technologies. It is a variation of the Q-sort methgpd{fBtephenson

1953), which was originally developed to investigate subjectivity in studies of humandreha

Preliminary assessment of the original survey instrument indicated/#iaagon of measure
items using a procedure such as Q-sorting would be appropriate to improve the ealidity
measures for empirical testing of the research model. The customey Badvbeen developed
by the focal vendor of this study and administered for business purposes eveoniis far

two years. It was designed to assess customer perceptions of shipping sefiicasiog 63
performance-based items of evaluation. Although the original instrument ghagesitems into
19 subcategories of service quality, an exploratory principal componentsisivalysated that a
smaller number of factors based on these items would be more appropriate to providbéea rel
representation of perceived service quality. Through the Q-sorting procdddyefems (48%

of the original set) were identified as appropriate components for six sulnobrstiegories

based on inter-rater agreement.

Through this exercise, ambiguity was indicated for a subset of the subcanatrdaonstruct
items in the proposed operationalization of shipping service quality. Threblpassisons for
this ambiguity are conceptual overlap, specialized language, and task giffBardceptual
overlap may exist between some of the subconstructs and between some of the individual
construct items. Two of the original categories, for example, that agplearconceptually
similar are “Rate Negotiation” and “Value.” In the structured Q-eretrcise, participants

reported difficulty with the “Delivery Services” category. Of the origd@items examined in
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this exercise, 52% were categorized inconsistently by more than hadf mfghondents. Because
the original items in the instrument were developed by practitioners and defguose with
shipping services customers, there may be some domain specific langtragperialized
meaning included in the item wording. For example, respondents commented thattheiv
sure of the meaning for “delivery services,” “price guarantee,” and “adgnstta bills.”
Customers who have more experience with shipping services may share a coommerdyood
definition for these terms. In addition, business customers with higher volumesregaois may
perform different exchange activities with shipping vendors compared to pciMagemers.
Finally, difficulty of the Q-sorting task may have limited the ability afticipants to fully
conceptualize items and categories, especially in the unstructured phadeitibn to confusion
caused by conceptual overlap in items and categories, participants may éralieniied by
their ability to fully comprehend the number of categories and items presenteditoQne
participant in the unstructured phase commented that they could have spent “atladeariging

their grouping of items into categories.

Seven subject matter experts for the business-to-business exchangewergexso recruited to
review items for their appropriateness. Each participant first evaluated independently from
the other participants. Subsequently, the participants met as a group to discussiteeceived
differing evaluations in order to reach a consensus on item appropriatenésthast
procedures providing assurance of content validity for the measuremesintéme target
domain, we can maintain high confidence that representation of the businessias$usi
exchange context was achieved. Table 4 provides a list of the final set of dsrestiditheir

corresponding measurement items from the survey instrument.
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Construct/Items

Customer Satisfaction:

« SAT1: Still thinking about shipping within the U.S., | will ask you to rate your oleral
satisfaction with your small package shipping companies, considering engry@m a
scale from 0 to 100, where 0 means you are “not at all satisfied,” and 100 means yoL
“completely satisfied,” how satisfied are you with vendor?

« SAT2: Considering all the topics we covered, | will ask you again about your overall
satisfaction with vendor's domestic shipping. This time we will use awbale '0' means
“not at all satisfied,” and '100" means “completely satisfied.” Overall, $atigfied are you
with vendor?

o SAT3: Please use a 1-10 scale, where '1' means 'Much worse than éxaedtdd’ means

'‘Much better than expected'. Compared to your expectations, what score wouldeyou
based on your experiences with vendor?

] are

D

Customer Outcome

Customer Loyalty:

« LOY1: On a scale where '1' means “not at all loyal” and '10" means “ctatydi@yal,”
please rate how loyal you are to vendor.

« LOY2: On a scale where '1' means “completely disagree,” and '10' meenglétely
agree” please rate this statement: “| am comfortable enough with vendbdthaobt
seriously consider offers from other shipping companies.”

IT Specific Characteristics of B2B Service Quality

System Quality (Please use a scale from 1 to 10 where 10 means "exmfi@mhance” and !
means "terrible performance."):

« SQI: Regarding ease of use, please rate vendor on easy-to-follow sipigmedures

« SQ2: Please rate vendor on providing easy-to-use shipping applications

Information Quality (Please use a scale from 1 to 10 where 10 means 'lexgetfermance”
and 1 means "terrible performance."):
« 1Q1: Regarding shipment tracking, please rate vendor on providing information quick

« 1Q2: Regarding shipment tracking, please rate vendor on providing informatioatatgur

« 1Q3: Regarding transit information, please rate vendor on providing acaufi@m@ation
about shipments in transit
« 1Q4: Regarding transit information, please rate vendor on providing informatidkyquic

Controls

Logistics Service Quality

Operational Flexibility (Please use a scale from 1 to 10 where 10 meanliefexce
performance"” and 1 means "terrible performance."):

« OF1: Regarding flexibility, please rate vendor on meeting your difterequests

ly

« OF2: Regarding flexibility, please rate vendor on adapting its operatigimait business
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needs
« OF3: Regarding pickup service, please rate vendor on adjusting pickup schedules to meet

your needs

Economic Value (Please use a scale from 1 to 10 where 10 means "exceltenigece” and

1 means "terrible performance."):

« EV1: Considering the overall VALUE of using vendor, please rate it on providingygualit
shipping services worth the price

« EV2: Considering the overall VALUE of using vendor, please rate it on providing
competitive rates

IT Support Quality (Please use a scale from 1 to 10 where 10 means "excefantgoece”
and 1 means "terrible performance."):
« Please rate vendor on servicing its shipping applications and hardware

Relationship Support Quality (Please use a scale from 1 to 10 where 10 meanesriexcel

performance"” and 1 means "terrible performance."):

« RSUP1: Please rate your vendor Account Executive on being professional andusourt

« RSUP2: Please rate your vendor Account Executive on being knowledgeableabout y
business

« RSUPS3: Please rate your vendor Account Executive on being available to you wHed ne

« RSUP4: Please rate your vendor Account Executive on having authority to makdiate
decisions

@D

-

Table 4. Customer Survey Measurement |tems

Measures

Table 5 provides a summary of measures employed for the research model constructs
Measurement items for constructs were consistent with existing publisteesiiras.
Instrumentation included both reflective and formative construct measaress @t al. 2003,
Petter et al. 2007). Coding of system characteristics was performed bocatian with subject
matter experts from private industry. Survey data were matched to opdrdatmasing
customer and location identifiers. In addition to subjective measures generataudy
instrumentation, archival data from the service provider's operational recovitdepr objective

measures for customer system characteristics, relationship duration, arfshcitgground
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information.

Customer satisfaction was measured by asking the customer to rate thedirsatisfaction and

their satisfaction relative to expectations. These measuresdely wsed in scholarly studies of

Construct Source Type M easur e Definition

Customer Satisfaction | Customer surveReflective 2 items (0 to 100 scale) and 1 itenp(1Q scale)
Customer Outcomes

Customer Loyalty Customer surveyReflective | 2 items (1 to 10 scale)

Customer Revenue Archival Single Item Aggregatéadaialue of customer transactions in 2(
IT Specific

Characteristics of B2B

Service Quality

System Quality Customer surveyFormative @ 2 items (1 to 10 scale)

Information Quality Customer surveyFormative =4 items (1 to 10 scale)

Moderators

Customer Dependence Self-report Single item Pewfardlume outsourced to focal supplier
Relationship Duration Archival Single item Numbéiyears since account was opened

Controls

Logistics Service
Quality:

Operational Flexibility
Economic Value

Customer surve
Customer surve

y Formative
y Formative

3 items (1 to 10 scale)
2 items (1 to 10 scale)

IT Support Quality

Customer surve

cyReflective

1 item (1 to 10 scale)

Relationship Support
Quality

Customer surve

y Reflective

4 items (1 to 10 scale)

Customer Firm Size

Archival

Single item

Number of employees at location

Customer survey Single item Total customer spending on logistics services
Industry Archival Single item 4 digit SIC code
System Dependence Archival Single item Percentitfaurced volume that is transacted digit

Table 5. Measurement of Constructs

satisfaction (e.g., Gustafsson et al. 2005, Fornell et al. 1996). Overall smtsteat assessed

twice - once near the beginning of the survey and again near the end aftengsskessivice
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guality measures.

Customer Outcomeg&ustomer-centric relationship outcome was assessed using a subjective
measure of customer loyalty and an archival measure of customer revieawastomer loyalty
measure was similar to that used in previous studies (e.g., Zeithaml et al.ltl@@@ured the
customer's self-assessment of loyalty and the extent that they cotigittexevendors.

Customer revenue was obtained from the vendor's operational records as an anagaleagg

dollar amount of customer transactions for 2006.

IT Specific Characteristics of B2B Service Qualystem quality and information quality were
assessed with formative survey items similar to those used in previous stugliesi¢Kinney et

al. 2002, Negash et al. 2003). System quality assessed ease of use for shippinggsraoedur

for shipping applications. Information quality assessed timeliness anchegdar shipment

tracking and for transit information.

Moderators.For customer dependence, customers reported the percentage of thdirpiiads
volume that was sourced with the focal vendor. Relationship duration was determinédefrom
vendor's operational records by identifying the earliest creation dategaal active accounts at

each customer location.

Controls.Logistics service quality as perceived by business customers easeson two
dimensions - flexibility and economic value. These aspects of serviceyqualifrequently
found in published studies and represent the most salient aspects of service quhlgy for
context. All dimensions were assessed using multiple item formativeatods that asked

informants to rate the vendor's performance on a scale from 1 to 10, where Intedrese
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“terrible performance” and 10 represented “excellent performance”. Indiviteéuad for these
dimensions are described in Table 8. Information technology support qualityl@rahehip
support quality were also assessed with survey items as described in Taldeo&e firm size
and industry were available from the vendor's archive of customer background irdormae
types of systems implemented at each customer location were also aveslailee vendor's
archives. Finally, system dependence was calculated from the vendor'soopératords,
which recorded the volume of transactions originated from each customeérategorized

by the type of information system used.

Transformations

Evaluation of measures in preparation for hypothesis testing included an assedshent
distributional properties. Several were found to differ substantially from tbesizen normal
distribution that is considered ideal for regression analysis. Spegiffited skewness and
kurtosis of several measures differed by more than 1.0 from zero as shown in Tdiases.
non-normal measure distributions were classified into two categories: brmgadi rand left

skewed.

Three measures - number of employees in the customer firm, customer reneroggla
customer spending - were classified as having broad ranged non-nornialiiists. Each has
data values that span at least four orders of magnitude. Values for the numbplogtes) for
example, range from 1 to 15000, or four orders of magnitude. Furthermore, the frequency of
smaller values predominate, resulting in right skewed distributions. Thresssures reflect the

broad range of firm sizes that is typical of industry populations. Empiricakstoélfirm size in
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Before Transformation | After Transformation S .
Variable : : Distribution | Transformation
Skewness ~ Kurtosis  Skewness | Kurtosis | characterigics Applied
M W M W M W M W
Customer Satisfaction -1.6 -1.33.8 | 2.0| -0.3 -0.1 | -0.6/ -0.6 | Skewed Rating  Reflected Log
Customer Outcomes
Customer Loyalty -1.7 -1 35 | 09| -04 -0.3|-0.7 -1.0 | Skewed Rating  Reflected Log
Customer Revenue 25 407.7 | 225(-2.2| -08| 8.2] 1.7 Broad Range Log
IT Specific
Characteristics of
B2B Service Quality
System Quiality -2 -1811.7| 4.6| -0.8 -0.6 | -0.1] -0.7 | Skewed Rating  Reflected Log
Information Quality -1.5 -1.5 2.7 | 3.4| -05 -0.4|-0.9 -0.9| Skewed Rating Reflected Log
Moderators
Customer Dependenge -113 -1.9.8 | 2.5| NA| NA |[NA | NA Satisfactory None
Relationship Duration| 0.1 -0{1-1.2 | -1.2| NA| NA |NA | NA Satisfactory None
Controls
Logistics Service
Quality
Operational Flexibility| -1.6 | -1.2] 3.2 | 1.7 | -0.3 -0.1 | -0.9| -1.0 | Skewed Rating  Reflected Log
Economic Value -1.§ -1 52 | 1.0| -0.2 -0.1|-0.9 -1.1| Skewed Rating Reflected Log
IT Support Quality -2.9 -283 83 | 6.3| -1.0 -0.8|-0.1 -0.4 | Skewed Rating Reflected Log
Relationship Support| -2.0 | -1.4f 54 | 15| -0.6 -0.4 | -0.5 -0.8| Skewed Rating Reflected Log
Quality
Customer Firm Size
Number of Employees 13/55.3|199.1| 33.4(-0.2| 0.3 | 0.4| 0.1 | Broad Range Log
Total Customer 59| 4.7| 43.1| 29.50.0| -0.6 | 0.0] 1.2 | Broad Range Log
Spending

Table 6. Variable Transfor mations for
Manufacturing Industry (M) and Wholesale Trade Industry (W) Samples

industry populations have found that their distribution can be modeled with a power function.
This distribution is theorized to result from a firm's differential abibitgtow, which is
proportional to their size. Econometric literature (Emerson and Strenio 1983) rends\asing

a logarithm function to transform broad ranged measure distributions into a formrtitatis
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suitable for analysis procedures. The logarithm transform would also convert afpoeten
into the gaussian normal form. For the three measures with broad ranged distribdétan of

values, a log transform provides satisfactory improvement to their distribupiapeerties.

Eight measures were classified as left skewed non-normal distributibio$ thése are based on
customer survey items that asked respondents to rate various aspects of venanapesfo
using Likert type scales. More often than not, customers tended to rate vendonaector
highly. For example, 29% of respondents rated the vendor's flexibility as 10 outrad 53%
rated the vendor's flexibility as 9 out of 10 or higher. Figure 3 also shows a &mstofyr

satisfaction scores that illustrates this skew.
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Figure 3. Skew in Customer Satisfaction Measure

This upward tendency in vendor ratings suggests that a large proportion of custotiners i
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survey sample considered many or all aspects of vendor performance to exXeedvious
studies have found a similar tendency in customer satisfaction and performaegeratings
(Peterson and Wilson 1992). For example, when convenience retailer CVS implément
process change that raised their customer satisfaction level by foenfage points, from 86%
to 91%, it was viewed as a dramatic improvement to firm performance (& @hig
Brynjolfsson 2008). One explanation for this upward tendency is that when custasfacisai
decreases or when a customer feels that vendor performance is lower, theord igely that
the customer will terminate their relationship with the vendor and exit thenceispopulation.
Another factor in customer ratings is the vendor's effort at meeting cerstmads. The focal
vendor in this study, like many firms, actively seeks to improve customeastibsfand
constantly strives to improve the quality of services provided to customers. A trsidlpos
explanation for higher customer survey ratings is that the survey samplachaleia biased
subset of customers compared to the total population. More satisfied customeragiplegx
may have been more willing to participate in the survey for this study. Beteuservey data
for this study were generated by a third party, assessment of response biavaslalgie.
However, some assurance of survey response validity is obtained from the faxepatdéon

of this third party for providing professional survey services.

Econometrics literature (Emerson and Strenio 1983) recommends using&ddtbgarithm
function to transform left skewed measure distributions into a form that is oitabls for
analysis procedures. Reflection is first necessary to reorient thealia¢s into a right skewed
distribution with a minimum value of one. After applying the logarithm functioecarsd

reflection is used to restore the original data value sequence. Applying anighimgfunction
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increases desired separation between data values near the high end of tsealaisngp
facilitate analysis. As shown in Table 6, the reflected log transfaisfesdorily improves the
distributional properties of left skewed measures in this study for datasviabm exchange
relationships with customers in the manufacturing industry. Similar impraowemebtained for

data values from exchange relationships with customers in the wholesaledhastey.

Further evaluation of these measure transformations during regressiasisasapported their
role in improving the analysis results. Inspection of scatter plots presentedia & for
standardized residuals and corresponding predicted model values showed evidence of
heteroskedasticity when the transformations were omitted. Regressitis veere compared for
analysis with no measure transformations, analysis with only the dependeblev@mistomer
satisfaction) transformed, and analysis with all identified measurgfdranations. Only the

analysis with all transformations exhibited the desired lack of hetercgi®ta

Section 2. Analysis and Results

Examination of the research model in the selected empirical context providatiqugport for
hypotheses developed in this study. Post hoc analysis indicated the presenceooihdditi
mediating paths in the causal chain that relates quality characseoistiastomer facing
information systems to customer outcomes for the vendor firm. Robustness of thehreszdel
was also examined by testing the study hypotheses in two different custdomery contexts.
Observations were obtained for exchange relationships with customers in theataimgfa
industry and in the wholesale trade industry. Comparison of results between customers

these two different industries provided corroborating evidence to support the conoepuieal
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52



with variations that are consistent with industry differences. In both industtgxds, the
hypothesized chain of effects from system quality and information quality, thousgomer
satisfaction to customer loyalty were found to be significant. In addition, [dt@nship
between customer loyalty and customer revenue was found to be significardifange

relationships with customers in the manufacturing industry.

Measurement Model Evaluation.

The starting point for empirical analysis is assessment of instrunoentatidity. According to
Straub et al. (2004), instrumentation validity is the first touchstone of empinciyl walidation
upon which rests internal validity and statistical conclusion validity. Withoutd=arce in
instrumentation validity, other types of validity are moot and study conclusiemseaningless.
Table 7 summarizes statistical properties of the study measures, inctudnhgr of cases,
mean, standard deviation, reliabilities, and square root of average vadrazged for the
manufacturing industry and wholesale trade industry samples. All measinibg a range of
values that reflect the expected heterogeneity of customers in thisoatgontext. All

reliability assessments exceed the standard acceptable @ft@ri@ for minimum Cronbachés
and for composite reliability. Although the standard reliability tests ara ooteria for validity
of formative measures, in this study CronbacaHar all formative measures also exceed 0.70,
which indicates high internal consistency. In addition, square root of averageceagidracted
exceeds 0.707 for all measures. For reflective measures this indicatée thiwount of variance

captured is greater than variance due to measurement error (Stralz0edal

Table 8 presents interconstruct correlations for data samples of excaktigaships with
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Manufacturing Industry Wholesale Trade I ndustry
Name| N |Mean| SD a CR |VAVE N |Mean| SD a CR |VAVE
SAT | 267 | 0.72| 0.21] 0.83 090 0.87 220 0.68 01 071 20.90.89
LOY | 265 | 0.65| 0.28| 084 0.92 0.98 218 0.66 028 0,76 5(.80.90
REV | 264 | 459| 0.71] NA| NA* | 1.00 216 | 4.68| 053 NA| NA® | 1.00
SYSQ| 266 | 0.80| 0.21| 0.83 NA| 0.90 220 | 0.78| 023 083 NAl 0.90
INFQ | 266 | 0.79| 0.21| 0.88 NA| 0.84 218 | 0.78| 0.21 088 NA|l 0.84
NEMP| 259 | 1.61| 0.67| NA| NA® | 1.00 220 | 1.19| 0.49 NA| NA® | 1.00
SPND| 267 | 4.62| 0.68] NA| NA* | 1.00 220 | 4.79| 0.60 NA? | NA® | 1.00
DUR | 133 | 12.2| 6.18) NA | NA® | 1.00 121 | 11.8) 7.39 NA| NA® | 1.00
DEP | 267 | 79.5| 25.7| NA| NA® | 1.00 220 | 84.3| 252 NA| NA® | 1.00
FLEX| 265 | 0.69| 0.25| 0.83 NA| 0.83 219 | 0.68| 0235 083 NAl 0.84
VALU| 260 | 0.70| 0.25| 0.88 NA| 0.91 209 | 0.66| 0.2 0.88 NA|l 0.94
ISUP | 226 | 0.80| 0.26] NA | NA® | 1.00 181 | 0.77| 0.27 NA| NA® | 1.00
RSUP| 202 | 0.72| 025/ 0.87 091 0.8p 166 0.1 024 0|87 90.90.86

Table 7. Construct Means, Sandard Deviations, and Rdiabilities

for Manufacturing and Wholesale Trade I ndustries
dCronbach'sx and Composite Reliability are not reported for swacts with single item measures
®Composite Reliability is not reported for constauatith formative measures

L egend: LOY  Customer Loyalty DUR Relationship Duration
SD  Standard Deviation REV  Customer Revenue DEP otest Dependence
a Cronbach's. SYSQ System Quality FLEX Operational Flexibility
CR  Composite Reliability INFQ Information Quality AVYU Economic Value
VAVE Sqrt of Average Variance ExtracttlEMP Number of Employe¢  ISUP  IT Support Quality
SAT Customer Satisfaction SPND Total Customer SpgndRSUP Relationship Support Quality

customers from the manufacturing industry and from the wholesale trade inQuastetations
among the constructs show patterns that are similar between the two icdaséxts. For
example, correlation between customer satisfaction and customer loyaitsistently high.
Likewise, the two components of logistics service quality, operationabiliéxiand economic

value, have a consistently high correlation with customer satisfactisasgment of
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discriminant validity for the reflective measures may be obtained bpaang square root of
average variance extracted from Table 7 with corresponding off-diagon&reteim Table 8
(Fornell and Larker 1981). Since the square root of average varianceeskfoactll measures is
greater than its corresponding interconstruct correlation coefficientsnaisant validity is
supported. Table 9 presents factor loadings of measurement items on the studgtsonstr
obtained from confirmatory factor analysis using SmartPLS (Ringle 2005). All items load
much more strongly on their corresponding composite construct compared to otherctanstr
This result demonstrates convergent and discriminant validity of the medSueaebh (et al.
2004). Thus, we can conclude that the measurement model is satisfactory. Asadthieyuie for
assessing convergent and discriminant validity that can be applied to bottivetiec
formative measures is the examination of item-to-construct correldtiook et al. 2003, Keil et
al. 2003). This procedure provides an evaluation that is similar to the multitraintrethlod
matrix (Campbell and Fiske 1959) validation process. Table 10 presents itemitoxtons
correlation coefficients for study measures using data values from gecredationships with
customers in the manufacturing industry and from exchange relationships waimetssin the
wholesale trade industry. All items correlate more strongly with tuegresponding composite
construct compared to other constructs. This result demonstrates convergentranthdrgc

validity providing further support of a satisfactory measurement model.

Overview of Analysis Procedure

Multiple regression analysis (Hair et al. 1998, Cohen and Cohen 1983) was employethto tes
model hypotheses. Multiple regression analysis is appropriate for modelssintieametric

dependent variable and multiple independent variables. In addition, multiple regresdysisa
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is expected to facilitate evaluation of study hypotheses because of itd edegpretation,
robustness to violations of the underlying assumptions, and increased precision faaagje
sizes (Mason and Perreault 1991). Because standard regression analysis teabsiones
model structure that does not provide for endogenous variables, it was necessary to tevealua
study hypotheses as shown in Figure 2 by estimating model coefficietgpsn Is each analysis
step, all controls were included except for system utilization. Since sysgeemdence is high

for customers as discussed previously, system utilization is modeled asamtangy value for

all observations.

Name | SAT LOY | REV | SYSQ INFQ NEMP SPND DUR DEP FLEX VALSUPI | RSUP
SAT 0.76+ |0.06 | 0.5%* |0.50+ |0.11 -01 0.03| 0.¥6 |0.69* [0.70 |0.53* | 0.57
LOY |0.68* 0.07 | 0.5%* |0.50+ |0.07 |-.01 0.03| 0.2& |0.59* [0.59* |0.52+* | 0.5T
REV |0.05 | 0.1# 0.02 |0.03 | 0.18 |0.35* |-.07 |0.06 | 0.05 | 0.00 | 0.00| 0.12
SYSQ 0.63* [0.51 | 0.06 0.67+ |-.04 -.01 -08 | 0.11 0.6% | 0.59* | 0.69+ | 0.53
INFQ |0.60* [0.45* |-.07 0.63+ -.04 -.03 -.07 | 0.12+| 0.38 |0.58* |0.49+ |0.49
NEMP|-.02 -.03 0.1¥ |-.09 -.04 0.3 |0.14+-.05 0.00 | 0.02 | -.14+| 0.22
SPND|0.02 | 0.03 | 0.39-|0.07 |-.04 0.2%+ 0.02 | -.14 |-.03 -.05 -.03 0.13
DUR |0.03 | 0.08 | 0.15+| 0.10 | 0.04| 0.10{ -.02 0.15+ | 0.01 | 0.01 | -.06 -01
DEP |0.23~ |0.26+ |0.10 | 0.12+ | 0.12 |-15 |-.08 -.09 0.12+ | 0.17¥ |0.09 | 0.10
FLEX|0.66+ |0.55+ [0.03 | 0.62+ |0.61+ |-.03 -.01 0.12| 0.7 0.63*+ |0.54~ |0.57+
VALU |0.70+ | 0.6 [0.13 |0.63* |0.62* |-.08 0.02 | 0.12| 0.»8 |0.68* 0.43* | 0.50
ISUP | 0.53* [0.43 |-.03 0.76+ |0.53 |-.16- |-.10 0.11 | 0.11+| 0.58 |0.49~ 0.46+
RSUP|0.58* |0.49+ |0.08 | 0.48+ |0.55~ |0.10 | 0.07 | 0.04| 0.03 | 0.58|0.53* |0.45*

Table 8. Interconstruct Correlationsfor Manufacturing and Wholesale Trade Industries
Correlation coefficients for manufacturing industnylower left cells.
Correlation coefficients for wholesale trade indysh upper right cells.
+p<.10,*p<.05,** p<.01,~* p<.001
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Factors
Customer  Customer| System | Information Operational Economic| Relationship
Satisfaction Loyalty Quality Quality Flexibility Value | Support Quality
(SAT) (LOY) (SYSQ) (INFQ) (FLEX) (VALU) (RSUP)

tems M W M W M W M W M W M W M W
SAT1 1 0.82 0.86 0.47 0.68 0.48 0.53 0.27 0.46  0.41| 0.66 | 0.62 0.67 0.25 0.29
SAT2 | 0.89 0.87 0.58 0.63 0.54 0.38 0.40 0.34 0.55| 0.50 | 0.60 0.55 0.44 0.43
SAT3 |0.89|0.92|0.68| 0.00| 0.57|0.41| 0.51| 0.34| 0.64| 0.57 | 0.64| 0.67| 0.46 0.58
LOY1 0.61 0.66 0.93 090 0.47/0.39 0.35 0.33 0.53 0.47 0.57 0.49 041 0.37
LOY2 | 0.64| 0.68| 0.92 | 0.91 | 0.43| 0.48| 0.30| 0.45| 0.49| 0.60 | 0.52 0.59| 0.35 0.48
SYSQ1 0.61) 0.40 0.50 0.37 097 0.83| 0.50| 0.48 0.56 0.53  0.58 0.45 0.39 0.37
SYSQ2 0.48|0.49|0.34/ 0.48| 0.82 | 0.96 | 0.49| 0.60| 0.49| 0.55 | 0.52/ 0.58| 0.27 0.38
INFQ1 0.43 0.32 0.30 0.32 0.46 0.42/0.83 | 0.68 | 0.43| 0.39 | 0.41 0.38 0.34 0.30
INFQ2 0.40 0.34 0.32 0.36  0.44 0.49 084 082 0.44 0.44 0.40 0.48 0.32 0.31
INFQ3 0.37 0.43 0.31 0.39 0.50 0.60| 090 | 0.94 | 0.46| 0.52 | 0.45 0.53 0.38 0.34
INFQ4 | 0.43| 0.38| 0.30| 0.42| 0.46| 0.53|0.89 | 0.90 | 0.46| 0.49 | 0.43 0.52| 0.37 0.32
FLEX1 0.61 0.62) 0.53 0.56 0.54 0.51 0.48 0.45| 0.95| 0.90 | 0.62| 0.59 0.53 0.54
FLEX2| 0.60 0.61 0.52| 0.55 0.54 0.59 0.48 0.55|0.94| 0.96 | 0.62| 0.65 0.48 0.44
FLEX3| 0.35| 0.39| 0.33| 0.35| 0.43| 0.40| 0.39| 0.33, 0.65| 0.62 | 0.41| 0.43| 0.29 0.37
VALUL1 0.69 0.62 0.56 0.58 0.55 0.54 0.48 0.55|/0.60| 0.62 | 0.95| 091 0.40 0.43
VALU2| 0.63| 0.71| 0.53| 0.56| 0.60| 0.56| 0.43| 0.54| 0.62| 0.64 | 0.92 | 0.96 | 0.42 0.44
RSUP1 0.38 0.38 0.35/ 0.42 0.31 0.39 0.35 0.33/0.48| 0.45|0.35/0.36/ 0.83 0.82
RSUP2 0.37 0.39 0.28 0.40 0.28 0.39 0.30 0.36| 0.40| 0.49 | 0.38/ 0.38' 0.84 0.88
RSUP3 0.42 0.42 0.38 0.37 0.36 0.31 0.35 0.23| 0.46| 0.39 | 0.39/ 0.35' 0.89 0.86
RSUP4 0.36 0.50 0.40  0.45 0.35 0.35 0.40 0.34| 0.43| 0.51 | 0.36/ 0.50 0.84 0.90

Table 9. Factor Loadings
for Manufacturing (M) and Wholesale Trade (W) Industries

To integrate the findings obtained from regression analysis, mediationiariRigsacher and

Hayes 2008, Baron and Kenny 1986) was also performed. Mediation analysis provideed met

for evaluating the path structure of the research model by examiningeha motervening

factors in the hypothesized chain of effects from quality characteradtioformation system to

customer revenue. For example, since customer loyalty is modeled as aneofntcoraustomer
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Constructs
Customer Customer  System |Information Operational Economic| Relationship
Satisfaction Loyalty Quality Quality Flexibility Value | Support Quality
(SAT) (LOY) (SYSQ) (INFQ) (FLEX) (VALU) (RSUP)

Items | M w | M w | M w | M w M w M w M w
SAT1 070 0.73 0.44 0.61 0.45 0.37 0.27 0.31) 0.38 0.44 0.50 0.55 0.36 0.28
SAT2 | 0.78 0.81 0.56| 0.64 0.53 0.42 0.41 0.35 0.53 053 057 0.61 0.47 043
SAT3 | 093|092 |0.67|0.68| 0.58| 0.54 0.54| 0.49| 0.63 | 0.64| 0.64|0.63| 0.55 | 0.60
LOY1 0.59 0.65 0.85 0.84 0.44 0.42 0.35 0.36 0.49 0.43 0.56 0.45 0.46 0.40
LOY2 | 0.61| 0.66|0.89 | 0.89 | 0.42| 0.49| 0.31| 0.44| 0.46 | 0.55| 0.48| 0.57| 0.43 | 0.51
SYSQ1 0.59 0.50 0.51/ 0.52 0.89 0.91 0.52 0.60 0.57 0.52 0.56 0.55| 0.49 042
SYSQ2 0.52| 0.46| 0.41| 0.45| 0.84 | 0.89 | 0.53| 0.56| 0.54 | 0.57| 0.56| 0.50| 0.37 | 0.49
INFQ1 0.54 0.40 0.40 0.40 0.54 052 085 081 0.52 0.44 052 049 045 0.35
INFQ2 0.49 0.38 0.40/ 0.37/ 0.51 0.44 084 082 0.49 0.40 0.49 0.38| 0.44 0.39
INFQ3 0.45 0.46 0.36/ 0.44 0.54 0.62 0.85 088 0.50 0.50 0.51 0.53| 0.48 041
INFQ4 | 0.51| 0.41| 0.37| 0.46| 0.52| 0.55|0.86 | 0.84 | 0.53 | 0.47| 0.53| 0.52| 0.47 | 0.37
FLEX1 0.63 0.62  0.54 0.58 0.58 0.59 0.50 0.59 0.86 0.86 0.62 0.63 0.53  0.54
FLEX2 0.63 0.62| 0.53| 0.56 0.56 0.51 0.50 0.46 0.87 0.86 0.62 0.54| 0.49 0.47
FLEX3| 0.40| 0.47| 0.34| 0.36| 0.39| 0.43| 0.40| 0.41| 0.73 | 0.76 | 0.42, 0.45| 0.34 | 0.44
VALU1l 0.67 0.71 0.57 0.59  0.59 0.57 0.50 0.55 0.62 0.61 0.88 092 0.46 0.48
VALU2| 0.62| 0.63| 0.55| 0.59| 0.57| 0.56| 0.47| 0.53| 0.60 | 0.59|0.89|0.89| 0.49 | 0.46
RSUP1 0.45 0.46 0.38 0.47 0.45 0.52 0.41 0.45 0.48 0.48|0.40/ 040 0.70 0.76
RSUP2 0.38 0.49 0.33 0.45 0.31 0.48 0.35 0.45 0.40 0.52|0.37/ 042 082 0.86
RSUP3 0.49 0.47 0.39 0.37 0.37 0.40 0.42 0.30| 0.47 0.43/0.43/0.37 084 084
RSUP4 0.43 0.57| 0.46 0.49 0.41 0.42 0.45 0.40| 0.42 0.54|0.40/ 0.50 0.84 0.86

Table 10. Item-to-Construct Correlations

for Manufacturing (M) and Wholesale Trade (W) Industries
All correlations are significant at the 0.01 le@Hailed)

satisfaction as well as an antecedent to customer revenue, mediatiorsaraa\®e used to

examine this path structure by characterizing the role of customelylayéfte relationship

between customer satisfaction and customer revenue, such as whether iedlidliesor

partially mediates the relationship. As recommended in the literatteacier and Hayes 2004),
Sobel, Aroian, and Goodman tests were used to test the significance of medistroatively,
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an intervening factor such as customer loyalty may provide a path for an tiredieet without
mediation. An indirect effect is defined as a path in which the predictor \v@habla significant
relationship with an intervening variable, which in turn has a significant relatpnsgth the
dependent variable (Preacher and Hayes 2004). Mediation is defined as an inéiceat eff
which the total effect (i.e. the relationship between predictor and dependabtesanthout
controlling for the intervening variable) is also significant (Baron and K&88g). When the

total effect is not significant, then care must be exercised during intrpnefHolmbeck 1997).

Table 11 provides a summary of the analysis procedure steps that weredollowthe first step,
regression analysis was applied to a model that specified customer ky/#ty dependent
variable. For the second analysis step, customer revenue was specified pendermtevariable
in the regression model. In the third step, mediation analysis was used to examite dhe
customer loyalty in the path between customer satisfaction and custeer@uegeResults from
steps one, two, and three of the analysis permit evaluation of Hypothesis 1, which posits a
positive relationship between customer satisfaction and customer outcomesolritnstep of
the analysis, regression coefficients were estimated for a model thiiesppaestomer
satisfaction as the dependent variable. Results from step four of the apalysit evaluation of
Hypotheses 2 and 3, which posit positive relationships between system quality andcustom
satisfaction and between information quality and customer satisfactioactigsty. In the fifth
step, mediation analysis was used to examine the role of customer satisfattie paths
between system quality and customer loyalty and between information qumedigustomer
loyalty. Coefficients for moderating effects were estimated inad fegression analysis step.

Results from the final analysis step permit evaluation of Hypotheses 4a, 4b, 5a, ahtbb, w
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posit moderating effects from relationship duration and customer dependence. retle ove
objective of this approach was to evaluate the hypothesized chain of effects/ftemm quality
and information quality through their influence on intermediating factors, cestsatisfaction
and customer loyalty, to their effect on vendor performance as realized in eustéwenue.
Thus, a progression of regression analyses were used to trace theasigaib€ hypothesized
factors at successive vantage points along this path. Furthermore, oegoessficients

obtained from these analyses were used to characterize factor effexctgleether they are direct
or indirect (Preacher and Hayes 2004) and whether they are fully or partediated by

intervening factors.

Sep Té/fp;gc?f Paths Examined Hy.?gr;d%
Direct Customer Satisfactien Customer Loyalty
Direct Customer Loyalty> Customer Revenue H1

Mediation Customer Satisfactien Customer Loyalty~» Customer Revenue

4 Direct System Quality~> Customer Satisfaction H2
Information Quality— Customer Satisfaction H3

5 Mediation System Quality— Customer Satisfaction» Customer Loyalty

Information Quality— Customer Satisfaction» Customer Loyalty

[System Quality x Duration}» Customer Satisfaction H4a
6  Moderation [Information Quality x Duration}» Customer Satisfaction H4b
[System Quality x Dependence} Customer Satisfaction H5a
[Information Quality x Dependence} Customer Satisfaction H5b

Table 11. Summary of Analysis Procedure Steps

Hypothesis Tests

In the first step of the analysis, customer loyalty was specified aeg®ndent variable using
regression to examine the significance of customer satisfaction as @qre shown in Table

12, customer satisfaction was found to be a significant predictor (p<0.001) of cukipatiy
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for exchange relationships with customers in the manufacturing industry andistitmers in

the wholesale trade industry. After controlling for operational flexjb#itonomic value,
information technology support quality, and relational support quality, custonsfasttin
explained 10.2% of the observed variance in the manufacturing industry context and 12.2% of
the observed variance in the wholesale trade industry context. No other conteofsunel to be

significant. Total Rwas 0.49 for the manufacturing industry and 0.59 for the wholesale trade

industry.

Manufacturing Industry Wholesale Trade Industry
Variables Model 1 Model 2 Model 1 Model 2
(Constant) 0.12**  (.04) -.02 (.04) -.02 (.06) -.10+ (.05)
Operational Flexibility 0.28*** (.07) 0.09 (.07) ®O*** (.08) 0.08 (.07)
Economic Value 0.48** (.07) 0.25** (.08) 0.31*** .07) 0.08 (.07)
IT Support Quality 0.09 (.07) 0.04 (.06) 0.20* 70 0.11+ (.06)
Relational Support Quality0.17* (.07) 0.08 (.07) 0.16* (.08) 0.05 (.07)
Customer Satisfaction 0.61** (.08) 0.78**  (.09)
R 413 498 457 595
AdjustedR2 404 .488 447 .585
R? change .085%+* .138%+*
F 46.0*** 51.8*** 45, 2%+ 62.8***

Table 12. Analysis Step 1. Test of Direct Effect of Customer Satisfaction

for Manufacturing and Wholesale Trade I ndustries®
@Unstandardized coefficients are given, with staddamrors in parentheses.
n = 267 for manufacturing industry. n = 219 for wsale trade industry.
+p<.10, *p<.05, *p<.01, ***p<.001

In the second step of the analysis, customer revenue was specified as tioeckeypsiable
using regression to examine the significance of customer loyalty as etpreéls shown in
Table 13, customer loyalty was found to be a significant predictor (p<0.01) of cusev@eue

for exchange relationships with customers in the manufacturing indudtey.céhtrolling for
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the size of the customer firm, its total spending on logistics activities, mpeicflexibility, and
economic value, customer loyalty explained 2.6% of the observed variance in thachamd
industry context. No other controls were found to be significant. TétalaR 0.19 for the
manufacturing industry. For exchange relationships with customers in thesaledi@de

industry, no significant relationship was found between customer loyalty and custverue.

Manufacturing Industry Wholesale Trade I ndustry
Variables Model 1 Model 2 Model 1 Model 2
(Constant) 2.64%= (.28) 2.39** (.29) 3.16** (.2p 3.15** (.30)

Number of Employees 0.10 (.06) 0.10+ (.06) 0.03 7).00.03 (.07)
Total Customer Spending 0.39*** (.06) 0.38*** (.06D.29*** (.06) 0.29*** (.06)

Operational Flexibility -.03 (.03) -.04 (.03) 0.17 (17) 0.11 (:19)
Economic Value 0.06* (.03) 0.04 (.03) -.07 (.17)12-. (:18)
Customer Loyalty 0.41* (.14) 0.13 (.16
R 182 198 123 126
AdjustedR? 169 .183 107 .105

R? change .017* .003

F 14 5+ 12,9+ 7.5%* 6.2%**

Table 13. Analysis Step 2: Test of Direct Effect of Customer Loyalty

for Manufacturing and Wholesale Trade Industries?
@Unstandardized coefficients are given, with staddamrors in parentheses.
n = 267 for manufacturing industry. n = 219 for wsale trade industry.
*p<.05, **p<.01, ***p<.001

In the third step, mediation analysis was used to examine the role of custongritoia path
between customer satisfaction and customer revenue for exchange relatioftbhgostomers
in the manufacturing industry. Since no significant relationship was found retustomer
loyalty and customer revenue in the wholesale trade industry context, no corregpondi

mediation analysis was necessary. Following the procedure describeddrya®d Kenny
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(1986), mediation analysis was accomplished by comparing regression eoeffestimated for

two alternative models as shown in Figure 5. In the direct model that did not incltol@eus
loyalty, no significant relationship was found between customer satisfactiomstother

revenue. When customer loyalty was included as an intervening variable gihiéioast

relationships were found, as shown in Model B of Figure 5. This indicates that eustom
satisfaction has an indirect effect on customer revenue in the manufacturirtgyicduagext

with customer loyalty providing an intervening path for this effect. Thaesefs together with

the findings from the first two steps of the analysis provide partial support for riyg®tl,

which posited that customer satisfaction has a positive relationship with vandocugtomer
outcomes. Support was found for Hypothesis 1 in the manufacturing industry context, but not in

the wholesale trade industry context.

Model A: Direct model

Customer not significant . Customer
Satisfaction Revenue

0,61 0.41*
Customer | Customer Customer

Satisfaction Loyalty Revenue

Control:

i Model B: Mediated model with Customer Loyalty
Customer Firm Size

Figure 5. Analysis Sep 3: Test of the Mediating Role of Customer L oyalty
**p<.01, ¥*p<.001
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In the fourth step of the analysis, customer satisfaction was specifiesl degptbndent variable
using regression to examine the significance of system quality and informatliy asia
predictors. As shown in Table 14, system quality was found to be a significant pr§uk€id)l)
of customer satisfaction for exchange relationships with customers in the ntanofamdustry.
After controlling for logistics service quality, information technology suppguality, and
relational support quality, system quality explained 2.2% of the observed variahee in t
manufacturing industry context. No other controls were found to be significant Rfoatals
0.60 for the manufacturing industry. For exchange relationships with customersvinaiesale
trade industry, no significant relationship was found between system quality ameheust
satisfaction. Furthermore, no significant relationship was found between atfomguality and
customer satisfaction for both industry contexts. These findings provides pagport for
Hypothesis 2, which posited that system quality has a positive relationship with eustom
satisfaction. Support was found for Hypothesis 2 in the manufacturing industry conterds but
in the wholesale trade industry context. Hypothesis 3, which posited that informatiioy ftps
a positive relationship with customer satisfaction, is not supported by thesgdndiowever, in
a post hoc analysis described later in this chapter, it was found that logistice geality fully
the relationships between system quality and customer satisfaction aeebatformation

guality and customer satisfaction for both industry contexts.

In the fifth step, mediation analysis was used to examine the role of cusadrskcsion in the
paths that link system quality to customer loyalty and information quality toroastoyalty.
The alternative models examined in this analysis are shown in Figures 6 dedditett model,

shown as Model A in Figures 6 and 7, was used to examine the full effect of systeéynamaal
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Manufacturing Industry

Wholesale Trade I ndustry

Variables Model 1 Model 2 Model 1 Model 2
(Constant) 3% (.04) .08* (.04) .10* (.04) 0.10* (.04)
Operational Flexibility 23+ (,05) .19***  (.05)| 29***  (.05) 0.29***  (.05)
Economic Value 33**  (,05) .26%**  (.05) .30*** (.6) 0.31** (.05)
IT Support Quality .09* (.04) .02 (.09) .12 (.04).13** (.05)
Relational Support Quality.16***  (.05) .14** (.05) | .14** (.05) 0.14* (.05)
System Quality .18** (.06 -.01 (.06
Information Quality .09 (.06) -.03 (.06
R 574 596 610 610
AdjustedR? .568 .586 .602 .599

R? change .022%* .001

F 88.3*** 63.9%** 83.9%** 55.6%**

Table 14. Analysis Step 4: Test of Direct Effect of System Quality and Information Quality

for Manufacturing and Wholesale Trade Industries?®
@Unstandardized coefficients are given, with staddamrors in parentheses.
n = 267 for manufacturing industry. n = 219 for wsale trade industry.

information quality on customer loyalty. That is, regression coefficiwate estimated for a

*p<.05, **p<.01, **p<.001

model with customer loyalty as the dependent variable, and system quality@anuhiindn

quality as independent variables. Customer satisfaction was not included in thisAaat®wn
in Model A of Figure 6, for exchange relationships with customers in the manufigatuiustry,

system quality and customer loyalty were found to have a significant relapondereas no

significant relationship was found between information quality and custometyldyai

exchange relationships with customers in the wholesale trade industry as shoadelrANf

Figure 7, both system quality and information quality were found to have a cagnifi

relationship with customer loyalty. In both industry contexts, logisticseeguality was found

to have a significant effect on customer loyalty for the direct model. No aih&ots were
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found to be significant.

Quality \_ Customer

N WL LOyalty

Information |.i .
Quality

IT Specific B2B
Service Quality
Characteristics

Model B: Mediated model with Customer Satisfaction

i Systt.?m Etma“
| Quality \\ Customer |[96'".| Customer

- i __-"| Satisfaction Loyalty
Information [+
Quality E significant
IT Sgeciﬁc B?B Controls:
Service Quality Logistics Service Quality
Characteristics Relationship Support Quality

Figure 6. Analysis Step 5: Test of the Mediating Role of Customer Satisfaction

for Manufacturing Industry
**p<,01, **p<.001

In the alternate model for this step of the analysis, customer satisfaetsoncluded as an
intervening variable in the paths between system quality and customer kyalbetween
information quality and customer loyalty, shown as Model B in Figures 6 and 7. Rexgress

analysis was employed to estimate model coefficients. In both industrxisyméationships in
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Quality ‘:\. Customer
[ L |
Information / v

Quality

IT Specific B2B
Service Quality i
Characteristics :

Model B: Mediated model with Customer Satisfaction

——————__7,_’_’_(— s \
System RERA
\r\

| Customer |07 Customer

: E— "/ Satisfaction Loyalty

i | Information | o

E Quality i 0.23

IT Specific B2B Controls:

Service Quality Logistics Service Quality
Characteristics Relationship Support Quality

Figure7. Analysis Step 5: Test of the Mediating Role of Customer Satisfaction

for Wholesale Trade I ndustry
**p<.01, ¥*p<.001

the path from system quality through customer satisfaction to customey vgaé significant.
In the manufacturing industry context as shown in Model B of Figure 6, no significant
relationship was found between information quality and customer satisfactioncahiolling

for logistics service quality and relationship support quality. In contrastnéicant relationship
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was found between information quality and customer satisfaction in the wholesiaénustry
context as shown in Model B of Figure 7. No significant direct path was found lnetwee
information quality and customer loyalty in the mediated model for both industryxtante
However, a difference in significance between the two industry contest$onnd for the direct
path between system quality and customer loyalty in the mediated modelniartbéacturing
industry context as shown in Model B of Figure 6, no significant direct path was fourgthetw
system quality and customer loyalty in the mediated model. In contrast, fecaignilirect path
was found between system quality and customer loyalty in the mediated model footbsale
trade industry context as shown in Model B of Figure 7. In both industry contexts, Bgistic
service quality and relationship support quality were found to be significamefonediated
model. No other controls were found to be significant. Three mediated relationghipdieated
by these results. First, customer satisfaction is found to fully metdmtelationship between
system quality and customer loyalty for exchange relationships witbneest in the
manufacturing industry. Second, customer satisfaction is found to partiallytentiaia
relationship between system quality and customer loyalty for exchalag@mnships with
customers in the wholesale trade industry. Third, customer satisfactiamdstimfully mediate
the relationship between information quality and customer loyalty for exchalagi@nships
with customers in the wholesale trade industry. Since no significant relapsegdie found
between information quality and customer loyalty or between informatiortygaatl customer
satisfaction in the manufacturing industry context, no corresponding mediatigaiamas
necessary. Using Sobel, Aroian, and Goodman tests (Preacher and Hayes 200, all thr

mediations are found to be significant (p<0.001).
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In the final step of the analysis, moderating effects of relationship cluatid customer
dependence were evaluated using regression following the procedure outlireatrng $t al.
(1981). Since the moderators are hypothesized to influence the relationshipssststem
quality and customer satisfaction and between information quality and custdisfactan,
customer satisfaction was specified as the dependent variable in #esiegmodel. Following
recommended guidelines (Irwin and McClelland 2001), the measures were meseccpribr

to regression analysis to minimize potential collinearity issues. Moeeffects were assessed
by examining the significance of interaction terms over and beyond any maits eff¢he

model variables. Interaction terms were obtained by crossing the modewaatites with

system quality and information quality. As shown in Tables 15a and 15b, no significant
moderating effects were found in either industry context. Thus, no support was found for
Hypotheses 4a and 4b, which posited that relationship duration moderates the relationships
between system quality and customer satisfaction and between informatioy ajugicustomer
satisfaction, respectively. Also, the regression results provided no supporipfathielses 5a and
5b, which posited that customer dependence moderates the relationships betweegualgie
and customer satisfaction and between information quality and customexcsiatisf

respectively.

Examination of underlying model assumptions was performed prior to evaluation of lsgsothe
Figure 8 provides a typical distribution of the residuals from regression enalysis study. As
described earlier, measure transformations were used to reduce hetestsikgdll variance
inflation factors in the regression analyses were less than 3, indicatitigeifeatvere no

multicollinearity issues. In addition to testing model hypotheses as dabatiove, robustness

Page 69



Manufacturing Industry

Wholesale Trade I ndustry

Variables Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
(Constant) A3%*  (.04).30%* (.06) .31*** (.06) |1.39** (0.42) 0.93  (0.77) 0.97+ (.59
Operational Flexibility 23** (,05).18** (.05) .18** (.05) |0.24*** (0.07) 0.25** (0.08) 0.29** (.05)
Economic Value 33%* (,05).25%** (.05) .25*** (.05) |0.31** (0.06) 0.32** (0.07) 0.31** (.05)
IT Support Quality .09*  (.04).01 (.05) .01 (.05)[0.11*  (0.05) 0.14*  (0.07) 0.13** (.05)
Relational Support Quality | .16*** (.05)15** (.05) .15* (.05)|0.13* (0.06) 0.14* (0.07) 0.13* (.05
Relationship Duration (DUR) .00 (.00) .16** (.06) 0.01 (0.02) 0.01 (.02
Customer Dependence (DEP) .00*  (.00) .11+ (.06) 0.00 (0.00) 0.00 (.00
System Quality (SYSQ) .18**  (.06)00 (.00) -.05 (0.10) -.01 (.07
Information Quality (INFQ) .09 (.06).00* (.00) -.03 (0.09) -.02 (.06
SYSQ x DUR .00 (.01 0.01 (.01)
INFQ x DUR .00 (.01 0.00 (.01)
SYSQ x DEP .00+  (.00) 0.00 (.00)
INFQ x DEP .00 (.00 0.00 (.00)
R .596 .624 .632 .625 .630 .633
AdjustedR2 .584 .600 .595 .611 .600 .587

R? change .028+ .008 .004 .003

F 46.9%** 25.5%%* 17.0%** A3.8%+* 21.5%%* 13.9%**

~ ~

Contrals, Direct Effects, and Full Model 2
®Unstandardized coefficients are given, with staddamrors in parentheses.
+p<.10, *p<.05, **p<.01, **p<.001
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Manufacturing Industry Wholesale Trade Industry
Variables Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
(Constant) .30*** (.06) .30*** (.06) .31*** (.06) .30*** (.06) |0.97+ (0.58) 0.94 (0.58)0.93 (0.58) 0.95 (0.58
Operational Flexibility .18**  (.05) .18*** (.05) .18** (.05) .18** (.05) |0.29** (0.05) 0.29** (0.05) 0.29** (0.05) 0.29** (0.05)
Economic Value 25%*  (.05) .25*** (.05) .25** (.05) .25** (.05) |0.31** (0.05) 0.30*** (0.05) 0.30*** (0.05) 0.30*** (0.05)
IT Support Quality .01 (.05).01 (.05) .01 (.05) .02 (.05)|0.13** (0.05) 0.13** (0.05) 0.13** (0.05) 0.13** (0.05)
Relational Support Quality 5% (.05)15* (.05) .15** (.05) .15** (.05)|0.13* (0.05) 0.13* (0.05)0.14** (0.05) 0.13* (0.05
Relationship Duration (DUR) .00 (.00)00 (.00) .00 (.00) .00 (.00)|0.01 (0.02) 0.01 (0.02)0.01 (0.02) 0.01 (0.02
Customer Dependence (DEP) .00**  (.00p0*  (.00) .00*  (.00) .00*  (.00)|0.00 (0.00) 0.00 (0.00)0.00 (0.00) 0.00 (0.00
System Quality (SYSQ) .A8*  (.06).18* (.06) .16* (.06) .18* (.06) |-.01 (0.06) 0.00 (0.06)0.00 (0.06) 0.00 (0.06
Information Quality (INFQ) | .09 (.06).09 (.06) .11+  (.06) .08 (.06)|-.02 (0.06) -.03 (0.06)-.03 (0.06) -.03 (0.06
SYSQ x DUR .00 (.01) 0.01 (0.01)
INFQ x DUR .00 (.01) 0.01 (0.01)
SYSQ x DEP .00+  (.00) 0.00 (0.00)
INFQ x DEP .00 (.00 0.00 (0.00
R .625 .624 .629 .625 .632 .631 .630 .630
AdjustedR? .598 .597 .602 .597 .599 .598 597 597
R? change .001 .000 .005 .001 .003 .002 .000 000 .
F 22.6%+* 22.7%* 23.2%** 22.8%** 19.3%** 19.0%** 19. 1%+ 19.1%*

Table 15b. Analysis Step 6: Test of Moderation Effectsfor Manufacturing and Wholesale Trade I ndustries:

Individual Interaction Terms?
@Unstandardized coefficients are given, with staddamrors in parentheses.
+p<.10, *p<.05, **p<.01, ***p<.001
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of the findings were evaluated by examining sensitivity of the resultsecalge point exclusion
(Hair et al. 1998) and to Winsorization (Dewan et al. 2007, Keselman et al. 2000).geevera
points were identified by examining standardized residuals, studentizedidelgthials, Cook's
D, and DFBETA values. Winsorization is an alternative method for minimizingfteet of
outliers by rescaling extreme data values rather than excluding them%d, %né& 10%
Winsorization was utilized in the sensitivity analysis. In all cases, hgpis test results were
unchanged. In particular, the lack of significance was unchanged for edicitmd@ terms in the

moderation tests.
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|
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Figure 8. Distribution of Residualsfor Manufacturing Industry

Post Hoc Analysis of Logistics Service Quality as a Mediator

In a post hoc analysis, the role of logistics service quality was exdmsan intervening
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variable in the paths between system quality and customer satisfaction\aedrogtformation
quality and customer satisfaction. Since logistics service quality leaditentified as a control
for this study, no associated hypotheses were developed. In this empiricat,dumieever, it is
found that logistics service quality has a crucial role in deriving firm bferfiedm digital
enablement of business-to-business exchange. Two alternative models thatanareed are
provided in Figures 9 and 10. In the direct model that did not include logistics seraiitg qu
shown as Model A in Figures 9 and 10, significant relationships were found betweem syste
quality and customer satisfaction and between information quality and custdisfacgan in
both industry contexts. When logistics service quality characteriséios mcluded as
intervening variables, then significant relationships were found as indicaidodel B of
Figures 9 and 10. This result replicates the previous finding in step 4 of the aaaliesis.
System quality is found to have a significant relationship with customer satsfashen
controlling for logistics service quality. In addition, no significant reteghip is found between
information quality and customer satisfaction when controlling for logisgcgce quality.
Furthermore, this analysis indicates that logistics service qualtiglpamediates the
relationship between system quality and customer satisfaction and fullgtesethe relationship
between information quality and customer satisfaction. Using Sobel, Aroian caalin@n tests
(Preacher and Hayes 2004), both the partial mediation and full mediation eféefcisral to be

statistically significant (p<0.001).

Summary of Results

Results from the preceding regression and mediation analyses are summarasds 16 and

17. Estimated path coefficients from regression analysis are presentddkeii@dor business-
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Information
Quality

IT Specific B2B
Service Quality
Characteristics

Customer
Satisfaction

Model B: Mediated model with

Logistics Service Quality Characteristics

i Systgm Opergti_qnal ; :
i Quality Flexibility \'E\ ——
: ) Satisfaction
' | Information Economic /:‘/'
i | Quality Value (oee
IT SpecificB2B Logistics
Service Quality Service Quality
Characteristics Characteristics
Control:

Relationship Support Quality

Characteristicsfor Manufacturing Industry
**p<.01, ***p<.001

to-business relationships with customers in the manufacturing industry and indleesale

trade industry. This table lists the paths in the chain of effects from informtathnology
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Figure 10. Post Hoc Analysis. Test of Mediating Role of L ogistics Service Quality

Characteristicsfor Wholesale Trade Industry
*p<.05, **p<.001

specific business-to-business service quality characteristitspsysiality and information
guality, to customer outcomes, customer loyalty and customer revenue. Intgrvarailes
form links in this chain of effects. Logistics service quality charesties, operational flexibility

and economic value, and customer satisfaction are identified as intervenaigesa In
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addition, customer loyalty is modeled as a predictor for customer reventsgjanship that is
widely accepted in the services marketing literature (Narayandas 20@iwéla1996). Of the

ten paths modeled, nine were found to be significant in the manufacturing industrt eote
seven were found to be significant in the wholesale trade industry context. Tiomséia

between system quality and customer satisfaction was found to be signifidaant in t
manufacturing industry context, but not found to be significant in the wholesale tradgyindus
context. The relationship between information quality and customer satisfats not found to

be significant in either industry context. The relationship between custoyadiyland customer
revenue was found to be significant in the manufacturing industry context, but not found to be

significant in the wholesale trade industry context.

Path Manufacturing | Wholesale Trade
Industry Industry
System Quality—~> Operational Flexibility 0.45%** 0.44***
Information Quality— Operational Flexibility 0.43*** 0.35***
System Quality~> Economic Value 0.44*** 0.39***
Information Quality— Economic Value 0.44*** 0.39***
System Quality~» Customer Satisfaction 0.18** -0.01
Information Quality— Customer Satisfaction 0.09 -0.03
Operational Flexibility—» Customer Satisfactiop 0.19*** 0.29%**
Economic Value—» Customer Satisfaction 0.26*** 0.31%**
Customer Satisfactior» Customer Loyalty 0.61*** 0.78***
Customer Loyalty—» Customer Revenue 0.41* 0.13

Table 16. Summary of Path Coefficientsfrom OLSAnalysis
**p<.01, ¥*p<.001

Results from mediation analyses are summarized in Table 17. For eachminigmegiable, its
role in the chain of effects from information technology specific business-toelsgsservice

guality characteristics to customer outcomes is shown for each industrytdwages on the
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corrresponding mediation analysis results. Logistics service quhhhacteristics, operational

flexibility and economic value, were found to partially or fully mediate éh&tionships between

system quality and customer satisfaction and between information qualitystocher

satisfaction in both industry contexts. Customer satisfaction was found tolyantiailly

mediate the relationship between system quality and customer loyalty in botinyirodundexts.

Customer satisfaction was also found to fully mediate the relationship betvieenation

guality and customer loyalty in the wholesale trade industry context. mahafacturing

industry context, however, no corresponding mediation analysis was performed for customer

satisfaction because no significant relationship was found between informatiay ajol

customer loyalty or between information quality and customer satisfaction.

Path Intervening | Manufacturing Wholesale
Variable Industry Trade Industry
. . , Operational Partial o
System Quality~» Customer Satisfaction Flexibility Mediation Full Mediation
Information Quality— Customer Satisfaction Ec\:z;ggnc Full Mediation Full Mediation
Customer Satisfactior» Customer Revenue Customer Indirect Effect N/A
Loyalty
: Customer I : L
System Quality— Customer Loyalty Satisfaction Full Mediation | Partial Mediation
. . Customer Lo
Information Quality— Customer Loyalty Satisfaction N/A Full Mediation

Table 17. Summary of Mediation Analysis Results
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Chapter 4 Discussion and Conclusion

Section 1. Summary of Results

Table 18 presents the summary of results from the previous chapter foriagattiady
hypotheses in both industry contexts. Hypotheses 1, 2, and 3 posited a chain of effects from
system quality and information quality, through customer satisfaction, to cudtoyaky and
customer revenue. Support was found for Hypothesis 1 in the manufacturing industry. tontex
the wholesale trade industry context, Hypothesis 1 was partially supported balttaausgh the
effect of customer satisfaction on customer loyalty was found to be significasignificant
relationship was found between customer loyalty and customer revenue. fangraffect
between system quality and customer satisfaction provided support for Hypothebisti2 i
industry contexts. Similarly, a significant effect between informatioflityusand customer
satisfaction provided support for Hypothesis 3 in both industry contexts. Finally, nacsignif
findings were obtained in either industry context to support Hypotheses 4a, 4b, 5a, or 5b

regarding the moderating effects of exchange relationship duration and eudependence.

Figure 11 shows the path coefficients estimated with the inclusion of Isgsticice quality
characteristics as mediators of the relationships between system guodlitystomer satisfaction
and between information quality and customer satisfaction. In the manufachaursgry

context, a significant direct effect was found between system quality atodneunssatisfaction as
well as a significant indirect effect through the logistics service tyudiaracteristics. In the
wholesale trade industry context, only an indirect effect through thetittsyservice quality

characteristics was found to be significant in the relationship betweemsysédity and
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customer satisfaction. For the relationship between information quality atoeneus

satisfaction, only an indirect effect through the logistics service qudlégacteristics was found

to be significant in both industry contexts.

Hvpothes's Manufacturing Wholesale
)flpeﬂed Paths Examined Industry Trade Industry
(N-264) (N=217)
H1 Customer N Customer Customer Subported Partially
Satisfaction Loyalty Revenue PP Supported
H2 System Quiality — Sczi\ltji:‘grc?gn Supported Supported
H3 Information Quality Sc:i\ltji:‘grc?gn Supported Supported
H4a [System Quality x Duration] — Sitcji:‘gtr:r':gn Not supported Not supported
H4b [Information Quality x Duration] Si:i;gggn Not supported Not supported
H5a [System Quality x Dependence] — Sc;?i:‘gg;rn Not supported | Not supported
H5b [Information Quality x Dependence}-» Sc;?i:‘gg;rn Not supported | Not supported

Table 18. Summary of Hypothesis Test Results

Section 2. Theoretical Implications

The conceptual model in this study integrates constructs from the informatiemsysgerature

and from the literature on services marketing. Information systemarod®rs have begun to

consider the role of services marketing related concepts such as sealitye(dia et al. 2008;

Pitt et al. 1995), customer satisfaction (Cenfetelli et al. 2008), and customigyr (Mithas et al.

2006) in the nomological network for information systems success. Correspondingbgser

marketing researchers have begun to consider the role of information syelies concepts
such as information quality and systems quality (Zeithaml et al. 2002) in the nomblogica

network for services marketing. Thus, this study provides a bridge that links cofioepthese
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bodies of literature. In addition, this study contributes to the literature btifideg mediating
mechanisms in the chain of effects from digital enablement to firm fialamgicomes.
Explication of mediating mechanisms improves our understanding about the indiveetafat

impacts from information technology.

Information Systems Success in a B2B Context

This study contributes to the literature on information systems by extendiumn®and
McLean's (2003) model of information systems success to the context of busibessiess
exchange relationships. This extension includes reconceptualizing constthetslygadic level
of analysis and reframing constructs using a customer centric persp8&tieth et al. 2000).
These modifications acknowledge the role of customers in co-production and ti@rcoéa
services in this context. Including customer perspectives in the model pessatsiment of
information systems contribution to firm effectiveness in meeting markedmtknn addition,
mediating factors were identified in the path of effects from system yaalit information

guality to customer revenue.

All constructs were conceptualized at the level of the customer-vendor exchkatigaship.
Prior studies have focused on individual and organizational benefits of information systems
success (Petter and McLean 2009). However, improved understanding of success for
interorganizational information systems is needed as firms increagibegyate systems and
processes with business partners. In addition, the dyadic level of anafgsapriate in a
services context where customers participate in co-production and co-creatioa @ al. 2008;

Bettencourt et al. 2002). Thus, conceptualization of information systems sucitesdyadic
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level of analysis surfaced the importance of relational factors suemasesquality, relationship
support quality, and customer loyalty. Market exchange with business customeits tefigst

relational factors more compared with consumer buying (Coviello et al. 2002).

An emphasis on information systems success for demand side processes wag hghieve
reframing model constructs to a customer centric perspective (ShetR@@. Much of
existing research emphasizes supply side processes and how information teclsnaegyto
reduce costs (Croom 2005). However, better understanding is needed for custarger faci
processes and how information technology can be used to increase revenue (Auldnitis a
Karayanni 2000). The customer centric perspective focuses on how customeradelfitied,
which is the underlying aspect of market demand. Thus, performance and outcomesneas
were defined from the customer's perspective. Service quality, systéity, gual information
guality were assessed in terms of how customer needs are fulfilled. Cusatisfacson,
customer loyalty, and customer revenue focused on customer outcomes in the cdheaixt of

exchange relationship.

This study included both proximal and distal dependent variables. Acknowledging thetindire
nature of how benefits are derived from digital enablement, this study inclustesner
satisfaction as a mediating factor in the path from digital enablementnt@rdancial outcomes.
Customer revenue is also assessed to provide a means for evaluating iofosystems

success in a form that is readily compared with other firm capabilitiese¥sywcustomer
revenue is an outcome that is distanced from digital enablement through imtgrfeeors.
Customer satisfaction, in contrast, provides a means for more directlgiagsastomer

response to digitally enabled interactions with their service provider. Wislestablished that
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firm financial performance is positively related to customer satisfaadhere are few studies

that have examined how customer satisfaction is affected by digital ereaible

Respecification of dependent variables in this context clarified how infanmmsystem success
is dependent on factors unrelated to information technology. Employing custoisfacsah as
an indicator of information system success at the dyadic level correspahéscommon
practice of assessing user satisfaction at the individual level. Whilsatssaction reflects
individual perception of user benefits from digital enablement, customer stdisfeeflects
perception of relationship benefits. However, customer satisfaction isagiwaly different from
user satisfaction because it reflects an evaluation of the exchaatyensHip itself rather than
just the information system used in the relationship. For most firms, informattorotegy is
only one of many factor inputs to production. Thus, the results from this study permit an
assessment of information systems success relative to other exaflatigaship success

factors.

This study also contributes to the literature that examines the indirect effdigital enablement
on firm performance. In particular, support was found for Mittal and Nault's (2009) proposit
that indirect effects of digital enablement predominate in information inemsiustrial
contexts. In the research model for this study, customer satisfaction ameheuktyalty were
included as mediators between quality characteristics of digital enattieimd customer
revenue. In addition to validating this chain of effects, logistics service yualé found to
mediate between quality characteristics of digital enablement arahwrssatisfaction. Thus,

the results indicate that customers in the logistics services industry vallity gharacteristics
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of customer facing information systems primarily as they contribute tpuidey of logistics

services provided by the vendor.

Generic Mechanisms of IS Success in B2B Exchange

Customer behaviors that are fundamental to the customer-vendor exchangestefatontext
can be observed across a wide range of industries. Two findings from thisvetedgbserved
both for exchange relationships with customers in the manufacturing industry axdtiange
relationships with customers in the wholesale trade industry. Firms in thegsdustries are
similar in their high need for logistics services and different in how logiservices are utilized

in their business operations.

One finding from this study that was observed to hold in both selected industry cantagts i
positive relationship between customer satisfaction and customer loyakyephcates a
finding that is well established in the marketing literature (Storbackia £#994). A customer's
satisfaction with an exchange relationship will influence their prefeseimcfuture purchase
decision-making because satisfaction raises the expectation of favexabnge outcomes.
This expectation contributes to loyalty as satisfactory transactionssestently experienced in
repeated exchanges. Digital enablement impacts relationship perforthemggh this
fundamental mechanism of exchange and enhances the customer experience through
improvements to both product and process. Furthermore, because digital enablement ofte
requires significant investment of resources, more favorable returnscane@from longer term

relationships, which are more likely to occur for customers with greataityoy
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Another finding from this study that was observed to hold in both industry contexts is the
positive relationship between information quality and customer satisfaction wHidtyi
mediated by logistics service quality. Full mediation indicates that #nereo significant
alternative mechanisms whereby information quality influences custatisfaction. Thus,
customer satisfaction is only impacted by information quality throughféstedn logistics
service quality. This is an illustration of enabling technology (Porter 2001) shwhi
improvements from information systems are embedded in the services that aienerdey
customers. This indirect effect also demonstrates how firm capabérgestructured
hierarchically to deliver desired outcomes. In this case, the quality sfitsgservices are
derived in part from the quality of information provided by customer facingragstEhe broad
importance of service quality provides an explanation for why this relationship weul

expected to hold across a broad range of customer industries.

Industry Specific Mechanisms of IS Success in B2B Exchange

Industries differ in their structure and in the business processes thatieat terimember firm
performance. Two additional findings from this study were observed to manifesenify for
exchange relationships with customers in the manufacturing industry comparetidagsex
relationships with customers in the wholesale trade industry. These diffeiartbe findings are
consistent with differences in the structure and with differences in the bsigirecesses for the

selected industry contexts.

One finding from this study that was observed to manifest differently in thestectesd industry
contexts is the association between customer loyalty and customer reverexcHamge

relationships with customers in the manufacturing industry, customer loyadtyound to have a
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significant positive association with customer revenue. In contrast, no sighdgsociation was
found between these two customer outcomes for exchange relationships with custdhesr
wholesale trade industry. This association is critical to whether impraowsnmesystem quality
and information quality of customer facing systems are likely to transtatérm financial
benefits. Thus, although digital enablement is expected to positively influestoener
satisfaction and customer loyalty for business-to-business exchangmetlgds, whether the

effect of digital enablement on customer revenue is significant depends on theyindogext.

Another finding from this study that was observed to manifest differently itwihselected
industrial contexts is the association between system quality and custdmsfaction. For
exchange relationships with customers in the manufacturing industry, systety ltpsmh
significant positive association with customer satisfaction which is |hari@diated by
logistics service quality. In contrast, the positive association betweemsgsility and
customer satisfaction is fully mediated by logistics service qualitgxchange relationships
with customers in the wholesale trade industry. The observed partial roednaticates that
system quality influences customer satisfaction through other mechanisdesbsimpact on

logistics service quality for customers in the manufacturing industry.

One possible explanation for this partial mediation that pertains to differerteeshdhese two
industries is the importance of integrating systems and processes betwesesmfi their
logistics service providers. In the manufacturing industry, coordination and tohmgvement
through the supply chain can be important when there are interdependencies ireprRoesas
for product assembly. Integration of information systems are often motivated bgdh to

improve coordination. The wholesale trade industry, in contrast, would be expectaibib ex
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less sensitivity to the timing of package delivery due to the lack of interdepemgational
processes. Since wholesale trade focuses more on movement of inventory rather tha
transforming factor inputs into finished goods, process performance is gemapatbved by the
ability to choose from alternative sources of inventory rather than by workingaosedy with
a single source. Thus, firms in the wholesale trade industry are lessdikedycbncerned about

their ability to closely integrate systems and processes with a lsgistigices vendor.

Services Marketing and Digital Enablement

Finally, this study contributes to the literature on services marketinipédd and Bitner 2003,
Berry and Parasuraman 1993) by showing how system quality and information opojgdity
logistics service quality and customer satisfaction in a business-teebssgxchange context.
Services marketing researchers have begin to consider how new informettioolagies should

be included in the marketing concept (Parasuraman and Grewal 2000, Bitner et al. 2000).
Gummesson (1992), for example, suggested that the quality of Internet-basezbsroidd be
considered as a separate component of service quality to reflect itsangeoirt firm activities.

In this study, we found evidence to support the role of information technology as an enabler of

service quality rather than as a separate component.

The Role of Relationship Context

In this study, it was hypothesized that relationship duration would moderate th@tassoc
between system quality and customer satisfaction and between informatioy auéicustomer
satisfaction. However, no significant effects were found between thespgonging interactions

and customer satisfaction. One possible explanation for this lack of findingstisetma¢asure
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employed for relationship duration was based on elapsed time for customestivaasactivity.
The effect hypothesized in this study is based on the premise that the nature sskiasine
business exchange relationships evolve over time. More mature relationslegperted to
exhibit closer ties that affect the strength of the associations betystemgyuality and
customer satisfaction and between information quality and customer&aiisfilowever, this
evaluation in the nature of exchange relationships may not correlate well wetapised time.
Some customers, for example, might develop close ties more rapidly than others. Othe
customers might remain at arms-length indefinitely. Thus, to detedftad, it may be

necessary to employ a different operationalization.

Section 3. Practical Implications

This study has implications for firms that seek to improve performance througinergs in
customer facing information systems. We have shown a positive impact on cusabisfaction,
customer loyalty, and customer revenue from improvements in system quality@naaition
quality of digitally enabled business-to-business exchange. By adoptintpeneusentric
perspective (Sheth et al. 2000), we identified a chain of effects from adigablement of
business-to-business exchange to customer outcomes. Furthermore, since castmeris
included in customer outcomes for this study, significant financial benefit caxpleeted from
incremental improvements to system quality and information quality of custaniieg

information systems for logistics services providers based on the resultghisostudy.

In competitive business markets, firms need to effectively utilize infitmm&echnologies to
obtain financial gains from improved interactions with customers. Inaglgsfirms are finding

that focusing on customer impacts is an effective means for achieving iteel geesformance
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improvements (Rust et al. 2010). In this study, we found that the impact from digatslement
of exchange on customer revenue is mediated by customer perceived service gqualitygrcus
satisfaction, and customer loyalty. Thus, managers need to also attend to suchrcustom

outcomes in order to realize financial returns from investments in informatiomolegy.

There may be reluctance to invest in an information system because baeefiidirect and thus
more difficult to measure (Avlonitis and Karayanni 2000). The findings from tilndly Suggest
guidelines that can alleviate reluctance by improving a firm's abilityatarmze benefits gained
from these investments. When the path of effects from technology investmengstiai

returns is mediated by intervening factors, then it is critical to manadgatimg mechanisms as
well as the originating investment to maximize financial return. Instioidy, logistics service
quality was identified as an important mediating factor between qualitgatbastics of
customer facing information systems and customer outcomes. Thus, firms tatnrthes
technology should implement and monitor service quality metrics to assess prioxgaetls

before evaluating more distal outcomes such as changes in customer behavior.

Another finding from this study with implications for business managers is tleeetiffe in
effects observed between industry contexts. One difference is the sigogiof the direct effect
between system quality and customer satisfaction. This suggests thatdbktde additional
financial value from information system improvements for certain custgroaps. This study
found significance for customers in the manufacturing industry but not for custontbe
wholesale trade industry. Thus, logistics service providers should evaluateghigb@tom
improving system quality by considering opportunities and expected respongedidics

customer groups.
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Additional implications for business managers are obtained by considering/thedekef
service quality in this context. Beyond establishing and monitoring metrieswiée quality to
assess the impact from digital enablement of exchange, IT managers shogiekedl to
strengthen this impact since improvements to service quality are eXpeateprove exchange
relationship outcomes. This also provides motivation to encourage collaborationrbsysesn
development teams and service delivery teams to facilitate impact of atfomsystem

improvements on logistics service quality.

Section 4. Limitations and Future Resear ch

Limitations of this thesis must be considered before generalizing the concluswiaet
contexts. Although the results provide encouraging support for the forwarded cpnegpia
aspects of the empirical study limit our ability to fully answer the rebeguestions. Practical
considerations such as limitations in cost and time provide an underlying constraigtsange
study, thereby creating value in the ability to compare and combine result friiplenstudies.
This thesis was enriched by observations of customers at a field site proyidéddal vendor.
Selecting this empirical source also required acceptance of the lia#pggts contained therein.

These limitations are described below.

As stated previously, the empirical study reflected observations fadamasample of existing
customers for a single focal vendor of logistics services. Only custevitergreater than a
defined minimum level of transactional activity were included to position the domitn
business-to-business exchange relationships. In addition, hypothesis testperfoamed for
exchange relationships with customers from two selected industries - wtanafpand

wholesale trade. Thus, the theoretical scope within which the hypothesized noblekhadested
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is defined by these boundaries. Applying the model beyond this scope would requimptasss

regarding generalizability of the theoretical relationships.

Additional limitations stem from the archival nature of the data obtained foittioig ©ften the
purpose for which archival data were generated differs from subsequemthesigjectives. In
particular, the instrumentation that was used to generate the archival dataexsed in this
study were developed to support business activities of the focal vendor. Evaluation of
psychographic properties identified many items that could not be included bdwaudaltnot
satisfy the expected measurement criteria. Neither improvement ofdindiaurvey items nor
inclusion of additional items were available as remedies to limitatioine sheasurement
model. Consequently, certain constructs were assessed with represertagivihaa

comprehensive measurement items.

Additional limitations of the archival data source are a consequence of the raaohquimg
approach employed to generate survey responses. In particular, thezgishapme degree of
bias in the sample of customers selected. We observed upward skew in theidistoibut
customer satisfaction ratings. Although we argued that this distributieprssentative of the
entire business customer population, there remains the possibility of biashalsapling
approach precluded our ability to perform longitudinal analysis because cepesdsures at
different time points were not available for testing. The resulting cexggeral analysis requires

assumptions regarding causality of the hypothesized relationships.

Potential avenues for future research are suggested from these empiirigabhs. For
example, the findings can be refined and extended by further testing the coneetelin

additional empirical contexts such as non-IT intensive or non-service industries.
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Finally, the empirical study provided in this thesis supports the hypothesized lmasddlon the
selected epistemological perspectives. We chose to examine digitdément by extending the
IS success model to an interorganizational level of analysis using a eustamiric perspective.
Complementary research methods would extend the findings from this study imyaioser
examination of IS success mechanisms. For example, qualitative studyooheuperceptions
for digitally enabled services might be expected to surface new insggfaiximg mediation

effects.

Section 5. Conclusion

In this study, we have demonstrated that improvements to system quality and tiofoompality
for customer facing information systems will have a significant positfeetafn customer
loyalty and customer revenue in an industrial services context. This findsxghtained by
considering the impact from digitally enabled business-to-business examangermediate
factors in business value creation. Prior studies of information technologyebsisialue have
considered the role of digital enablement in supply chain integration capabiiiest(al.

2006), organizational resources (Wade and Hulland 2004, Bharadwaj 2000), and emergent
opportunities (Sambamurthy et al. 2003). Thus, the importance of mediation in infermati
technology business value creation extends our understanding of how digitally enainlesisbus

to-business exchange impacts firm performance.

In addition to its role in business value creation, digitally enabled business-todsuskothange
is increasingly important, as shown in this study, for the quality of servi@shange
relationships. There is a growing recognition in the marketingtiibexdor a digital aspect of

service quality. Most studies have been concerned with quality aspects dew/étasconsumers
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(e.g., Zeithaml et al. 2002; Montoya-Weiss et al. 2003). In these anahesekygital aspects of
service quality are considered to be a subset of the broader service quudttyct. Some
researchers have suggested that there are important differences fgit#haside of service
guality. Gummesson (1992), for example, argued for a separate aspect ofqaalitgespecific
to information technology. According to Gummesson's argument, a digital a$jgecvice
guality is merited because of the increasing number of firms that rely on atfomtechnology
as part of its service delivery process, and because many customers nowwntier@adirm's

information system during service delivery.

In this study, we have confirmed that quality characteristics of custaiag information
systems have a significant effect on customer perceptions and resuttawgdoeHowever, our
findings indicate that these digital aspects of service quality are nasagite separate from the
customer's evaluation of core services provided by a vendor. In particufauneethat the
effects of system quality and information quality on customer satisfaceom mediated by the

customer's perception of logistics service quality.
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