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Abstract

Most transactions initiated online are completedsbge form of physical fulfillment, i.e. the deliye

of the goods to the customer’s doorstep. In prevgtudies, website performance or e-service quality
was found to be an important antecedent of custaragsfaction and loyalty. In traditional settings,
physical fulfillment is considered an importantvér of customers’ behavioral intentions. In the
present study, combined effects of online and rflservice components on customer responses are
modeled and tested. A survey of online customerssacfour industries has generated important
insights into the absolute and relative importanéetwo physical fulfilment dimensions. In the
surveyed industries physical fulfilment appearbéoat least as important as website performarnue. T

role of third party logistics providers ensuringdliok value and joy is substantiated.

Introduction

Loyal customers are crucial to business survivageeially in an electronic commerce
context (Reichheld and Schefter, 2000). Acquiringtomers via the Web is costly
and since the competition is just a mouse click yaveaistomer e-loyalty appears
essential in an economic as well as a competigvese. A better understanding of e-
loyalty, its antecedents and its consequences derumy (e.g. Anderson and
Srinivasan, 2003; Srinivasanhal., 2002). Recent studies have explored the effdcts o
e-service quality on loyalty of online customersirfiyasanet al., 2002; Van Riekt

al., 2004) by extending the ideas of Zeithaghlal. (1996) on traditional service

quality.



In traditional services, both functional and tedahi quality evaluations
(Gronroos, 1984) have been shown to influence oustcatisfaction and patronage
behavior simultaneously. In an online setting, comers are thought to base their
repurchase decisions on complex evaluations ofulhservice offer (Gronroost al.,
2000; Porter, 2001). Most transactions initiatetinenare completed by some form of
physical fulfillment. Until now, the unique complemtary roles of website
performance and physical fulfillment have been eeigld in most empirical studies of
customer e-loyalty (Wolfinbarger and Gilly, 2008). an online setting the question
can be raised whether online companies should inmabe further development of
online quality functions, or give priority to imprmg offline fulfillment (Lee and
Whang, 2001). In the present study, effects ofrenjuality and offline fulfillment on
customer responses are modeled by extending existquality models (Liljandest
al., 2002; Zeithamlet al., 2000). Analogous to the distinction made in sEvi
research between measurable efficiency and effsetss in the eyes of the individual
customer (e.g. Dubé and Menon, 2000; Surprenant @oldmon, 1987), we
differentiate between the dimensions of value ang poth online and offline. The
extended model, which includes offline fulfillmensg validated with a substantial
cross-national survey of e-customers, in four déifie online industries.

The paper is structured as follows. First, a congddramework is developed.
Hypotheses are formulated on the combined effettentine quality and offline
fulfillment on customer satisfaction and custonmyalty. The empirical study and its
results will be presented next. The paper will ¢ode with a discussion of

managerial and theoretical implications.

Development of a conceptual framework

In contrast with traditional business situations)iree customers typically do not

interact with individuals. Instead, they interacithwseller organizations through a



user interface which enables them to initiate tlesireéd transactions themselves.
Previous research already identified the user fexterto be a key determinant of
online service quality (Grénroag al., 2000). Two factors that are important in this
respect are website aesthetics and website nawmgéfieithamlet al., 2000). The
aesthetics and looks of a website have been rdfesras the ‘e-scape’ (Gummergs
al.,, 2004; Van Rielet al., 2004). The e-scape is comparable to the tradition
servicescape (Bitner, 1990, 1992) and reflects hdarmation is presented through
the use of colors, layout, pictures, and font sine style. Websites with adequate
navigation quality consistently enable users toiledsd what they want, via a
dependable and well performing search engine, iofferfast and logical
maneuverability (Jeong and Lambert, 2001; Liljandeal., 2002; Zeithamlet al.,
2000). An attractive e-scape creates an onlineremvient that is likely to be more
effective in facilitating website navigation. Indke early research on text
comprehension showed significant differences batweat types (Poviton, 1969).
More recent studies in industrial ergonomics (&Igung, 2003; Wangt al., 2003)
show effects of text-background color combinati@ml line-spacing on website
comprehension and usability. Therefore, it is higpeized that an attractive e-scape
contributes to perceptions of website navigatioality

H1: A positive relationship exists between perceivedlityiof the website

e-scape and perceived quality of website navigation

In turn, websites incorporating adequate navigafimetionality are likely to provide
more value to customers than websites that arewiffto navigate. This is in line
with previous research indicating that navigaticqadlity is a key facilitator of online
customer satisfaction with e-services (Liljandgral., 2002). Consequently, it is

hypothesized that:



H2: A positive relationship exists between perceivealitys of website
navigation and online value perceptions.
The service quality dimension of reliability is @ft proposed to be one-dimensional
(Zeithamlet al., 2000). However, it has been difficult to estdblgssingle factor with
sufficient discriminant validity due to the inheteambiguity in the use of the term
(e.g. Van Riekt al., 2001). In an e-commerce context, reliability feen referring to
a functional quality dimension and at the same titoethe reliability of the
information content provided on the site. This peolb can be mitigated by covering
functional reliability of the website by navigatioas has been done in this study. The
reliability of the information provided on the wetiesis operationalized as accuracy.
Accurate websites provide visitors with informatitmat is considered useful and
reliable, most likely to occur effectively when thaformation is provided in an
attractive manner. The relationship between tefficdity and perceived accuracy has
been reported by Weaver Il and Bryant (1995). &inmio website navigation, it is
expected that the e-scape can also function ascilitaf@r of website accuracy
perceptions:
H3: A positive relationship exists between perceivedlityiof the website
e-scape and perceived website accuracy.
In turn, analogous to offline service quality, evéee accuracy perceptions are likely
to evoke higher value perceptions in the eyes ef dhstomer, as posited in the
following hypothesis:
H4: A positive relationship exists between perceivedbsite accuracy and
online value perceptions.
The ability to customize website appearance aneriaffs to customer requirements

is considered one of the key benefits of usingrietdyy in services (Bitneet al.,



2000). Similar to the SERVQUAL dimension of empatleyustomers expect to be
allowed, or even encouraged to make adaptatioredb@s their personal preferences
and needs (Bitnegt al., 2000), increasing the fit between the self are website.
Customization will likely influence the joy expenieed with the e-service. Therefore,
it is hypothesized that:
H5: A positive relationship exists between perceivedsite customization
and online joy perceptions
When interacting with an online seller, it is calcthat users receive adequate and
timely support in case of any questions or problefisis corresponds to the
traditional SERVQUAL dimension of responsivenessdasitified by Zeithamkt al.
(1996). It is expected that responsiveness to paterequests or problems will
improve perceptions of online joy:
H6: A positive relationship exists between perceived bsite
responsiveness and online joy perceptions.
The relationship between perceived service quaditygl customer satisfaction is
perhaps the most studied phenomenon in servicesands This relationship is
generally confirmed in traditional service settiige Dabholkar, 1995). Satisfaction
with websites was found to be positively influencdy website quality
(Bhattacherjee, 2001), and website quality attebuChenet al., 2002; Chen and
Wells, 1999; Kim and Stoel, 2004; Szymanski andeHR000; Yanget al., 2003;
Yanget al., 2001). In a setting in which a website is onehaf principal interfaces
between the customer and the firm, it can be erpdtiat:
H7: A positive relationship exists between perceivedinenvalue and
overall customer satisfaction.

And



H8: A positive relationship exists between perceivelinenoy and overall
customer satisfaction.
In an e-commerce setting, physical fulfillment weecognized as an important
antecedent of customer response, such as satsfaatd loyalty (Wolfinbarger and
Gilly, 2003; Zeithamlet al., 2000). Traditionally, satisfaction is conceptnall as
consisting of rational as well as emotional commise(Oliver, 1996). This
distinction is thought to be equally applicabler@nsactions that are initiated online
and finalized offline by a physical fulfilment press. Online, rational components
relate to e-quality dimensions such as websitegadin and responsiveness. Website
design and feelings evoked are associated with ienstWith respect to physical
fulfillment, rationality pertains to perceptions tinely and adequate delivery of the
product, i.e. offline value. The experience of alliureceiving the ordered product is
likely to evoke feelings of joy and pleasure, a#line joy. It is hypothesized that:
H9: A positive relationship exists between perceivellinef value and
overall customer satisfaction.
And
H10: A positive relationship exists between perceiveting joy and overall
customer satisfaction.
Customer satisfaction is expected to be positivelgted to customer loyalty (e.g.
Lillander and Strandvik, 1995; Zeithardl al., 1996). In a study comparing online
versus offline environments, Shankaral. (2003) found the positive relationship
between satisfaction and loyalty to be even strongkne than offline.
H11l: A positive relationship exists between overall oostr satisfaction and

customer loyalty



Finally, assurance, or the level to which an orgaiion is able to instigate trust in the
customer, is an important SERVQUAL dimension inliof environments. Online,
assurance has been found to be a relevant factarelhs(Zeithaml et al., 2000),
conceivably more important than offline; online twumsers are less able to scrutinize
employees or the physical facilities of the orgation with which they do business
(Reichheld and Schefter, 2000). Consequently, assarmust be established in other
ways, for example through guarantees and statenoérigvacy protection (Aulet
al., 2003). It has been argued that trust should keyded into online experiences in
order to make customers loyal (Schneiderman, 20D@grefore, website assurance
can be expected to promote customer satisfactidriogalty. It is hypothesized that:
H12: A positive relationship exists between perceivedsite assurance and
overall customer satisfaction.

And

H13: A positive relationship exists between perceivedsite assurance and
customer loyalty

The hypotheses are summarized in the conceptuakwark presented in Figure 1.

Further details on the empirical study conducteddbdate the framework will be

provided in the next section.

[INSERT FIG. 1 HERE]

Empirical study

Research setting and sample design

To validate the conceptual framework, cross-seatidata were collected through an
online survey, focusing on four different onlinelustries; books & CD’s, computer
hardware & electronics, computer software, andnartravel tickets. Around 400

invitations to participate in the online survey wegent out, while each invitation



included a request for further distribution. In erdo increase the response rate,
participants were rewarded with a 5 Euro gift varcliRespondents had 2 weeks time
to participate, generally considered to be a prdipeeframe for generating enough
useful responses (lliewvat al., 2002).

In total, 150 usable responses were generatedhé3etresponses, 110 came
from male and 40 from female participants. Fivepoeslents were older than 54
years, 8 were between 45 and 54, 8 between 354tV bhetween 25 and 34, and the
remaining 82 respondents were aged under 25. Tihplsaconsisted predominantly
of higher educated respondents; 112 participante weiversity-educated, 19 were
college-educated. The majority (60%) of the respsrmsoncerned perceptions about
industries with a strong tangible component (bo&k€D’s, computer hardware),
while 40% concerned more intangible services (cdermoftware, travel services).
Questionnaire design
The items used to measure the constructs in theeptual framework were based on
previous research by Liljanderal. (2002), Van Riekt al. (2004), and Gummerues
al. (2004). Extra questions were included to coverdtfikne fulfilment dimension.
The descriptive statistics and measurement item$gedound in Table 1.

[PLEASE INSERT TABLE 1 ABOUT HERE]

Methodology and analytical results
Both the measurement model and the structural medet estimated by means of
Partial Least Squares (PLS) (cf. Whiee al., 2003). For three reasons PLS is
considered to be the most appropriate analysisigeé for the current study. First,
PLS makes no distributional assumptions (Fornelll &ha, 1994). As can be
concluded from Table 1, the distributions of théadare characterized by significant

deviations from normality. Hence, PLS is preferreder ML-based estimation



methods which assume normally distributed dataoisscPLS is particularly suitable
for situations where the parameter-to-sample szeelatively small (Casset al.,
2000). Third, based on the correlations betweerstcocis presented in Table 2,
multicollinearity might form a potential problem interpreting the estimation results.
The use of PLS avoids this possible problem, as Reks8lts have been shown to be
very robust against multicollinearity (Casstél., 2000).

[PLEASE INSERT TABLE 2 ABOUT HERE]
Although PLS estimates the measurement and stalehodel simultaneously, a PLS
model is typically analyzed and interpreted sega#wntn two stages (Hulland, 1999;
White et al., 2003). First, the measurement or outer model&uated in terms of
reliability and validity. Second, the structural omer model is assessed. This
sequence produces reliable and valid measures riftraots before attempting to
draw conclusions about inter-construct relationstiilouffeet al., 2001).
Results measurement model
Reliability
Inspection of the individual item loadings preseénite Table 1 indicates that all items
load higher than 0.50 on their respective constrilngreby providing support for a
high degree of individual item reliability (Hullandl999; Whiteet al., 2003).
Joreskog’'s (1971) measure of composite reliabiktyused to assess the internal
consistency of items hypothesized to measure desiognstruct (cf. Fornell and
Larcker, 1981). Table 2 shows that the items m&aguthe constructs can be
considered internally consistent, as in all inségnall composite reliability values

exceed the 0.70 guideline suggested by NunnallyBamdstein (1994).
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Validity
Within-method convergent validity of the construistgrovided by inspection of each
construct’s average variance extracted figure.|Aave@rage variance extracted values
are above 0.50, it can be stated that the withithate convergent validity of the
constructs used in this study is acceptable (Chih l[dewsted, 1999). In addition,
discriminant validity is assessed by means of Hbmred Larcker’'s (1981) test of
average trait variance extracted. As for all cardtpairs the square of the average
variance extracted from the traits exceed the tirom between the two respective
constructs, evidence for the presence of discrintimalidity is provided (cf. Chin,
1998).
Results structural model
The empirical results for the structural model presented in Table 3. Overall, our
model shows a good fit to the data as evidencethéysignificant F-values. The t-
values accompanying the individual coefficients aretained via a bootstrap
procedure consisting of 500 runs (Whatel., 2003).

[PLEASE INSERT TABLE 3 ABOUT HERE]
The statistical significance of all individual reémships provide strong empirical
support for our conceptual framework. Starting lom left hand side, the design of the

e-scape appears to have a strong positive impabbtimnavigation § = 0.41; t =
6.22) and accuracy4 = 0.50; t = 8.98). In turn, navigation and accyraave a
significant influence on perceived online valuevigation: § = 0.39; t = 6.58 /
accuracy: S = 0.32; t = 5.36). With regard to online joy, camalysis reveals that
online joy is determined by both customizatiof (= 0.23; t = 2.90) and

responsiveness = 0.38; t = 5.78). E-quality perceptions with rejg¢o assurance

11



was found to directly influence overall satisfantig = 0.19; t = 3.53) and loyalty
(B =0.18; t = 3.14).

Concerning the effect of the various online andiradf performance perceptions on
overall satisfaction, the data support all hypattexs effects. In order of decreasing
importance, variance in overall satisfaction sesémise determined by: offline value
(B =0.34; t = 7.10), online valueg( = 0.31; t = 6.04), online joy® = 0.19; t =
3.72) and offline joy # = 0.16; t = 3.92). Overall satisfaction has arggrpositive

influence on customer loyaltyd = 0.63; t = 12.92).

Conclusion and implications

While expressing concern about "the last mile” @sgpal., 2003), existing literature
on e-services and logistics has largely negledtedélative importance of the offline
dimension (Lee and Whang, 2001). The objectiveh study was to determine the
relative contribution of online quality and offlinkilfillment in creating overall
customer satisfaction, and hence loyalty. Our figdiregarding e-quality dimensions
were consistent with earlier studies on e-servieas Liljanderet al., 2002; Zeithaml
et al., 2000), explaining over 60% of the variance folir@value and joy combined.
Secondly, offline fulfillment is at least as impamt in determining overall satisfaction
as online quality. Specifically, offline value appe to rank slightly higher than online
value, while online joy slightly outranks offliney. The proposed model combining
online and offline components shows a very goodrid explains 75% of the variance
in customer satisfaction. Thirdly, a significankateonship was found between overall
customer satisfaction and loyalty, confirming earlvork of Liljander and Strandvik
(1995) and Zeithamét al. (1996). Overall, it appears that offline fulfillmeis the

area where companies should focus a large propoofidheir resources. Companies

12



should carefully assess their present approachefjding the use of third party
logistics.

Suggestions for further research

A comprehensive approach is needed and careful&wah of how value and joy are
created as part of the total e-experience is reduiThe importance of physical
fulfillment in effecting customer satisfaction atmalty levels for different online
services certainly needs further investigation. diséinction made between value and
joy for both online quality and offline fulfilmerdgeems a useful approach for future
studies. Measuring joy, whether online or offlime perhaps more challenging since
joy could change with each consecutive purchasghé&ustudy could generate more
precise indicators, helping companies to addressr thustomers' needs most
effectively. Finally, the role of third party logiss providers ensuring offline value

and joy is another fruitful line of research.
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Table 1: Descriptive statistics on item level

ltems Mean St.dev. loading tvalue z-valde z-value'
skewness kurtosis
Navigation Easy access to all services 5.59 0.98 0.72 15.26 99 5. 6.05
Pages download quickly 5.37 1.26 0.70 14.84 5.61 64 1.
Web site user friendly 5.47 1.07 0.79 22.69 3.78 261.
Searching is easy 5.42 1.34 0.74 16.00 5.55 0.89
Navigation is easy 5.17 1.35 0.69 16.83 5.38 1.36
E-scape Info attractively displayed 5.21 1.16 0.88 42.42 79. 0.54
Layout and colors appealing 5.05 1.24 0.86 31.74 772. 0.88
Satisfied with design 5.02 1.15 0.88 35.09 2.27 90.3
Responsiveness  Easy to get in touch 4.65 1.42 0.84 27.85 1.49 1.01
Interested in feedback 4.25 151 0.81 20.36 0.29 86 1.
Reply quickly to requests 4.67 1.30 0.80 15.31 1.54 0.09
Customization Interested in personal needs 4.54 1.51 0.75 11.83 311 1.82
Payment / delivery methods 5.31 1.28 0.68 8.01 3.59 0.05
Adapted to personal needs 4.72 1.32 0.87 28.69 1.82 0.66
Assurance Handling personal info 4.88 1.28 0.83 31.79 1.50 261.
Secure with personal info 4.73 1.61 0.94 101.17 729 1.99
Trust security / privacy 4.70 1.55 0.91 60.94 270 1.37
Accuracy Useful info on company 4.50 1.32 0.73 15.90 0.99 211.
Quality / detailed info 5.08 1.20 0.80 26.09 3.76 40
Useful info on services /prod 4.92 1.23 0.78 24.40 3.47 0.79
Useful info after-sales /war 4.50 1.35 0.71 14.02 .942 0.72
Online value Valuable online services 5.16 1.16 0.85 30.34 250 0.17
Time online well spent 5.06 1.27 0.86 36.97 1.45 521.
Website adds value 5.10 1.21 0.88 50.46 2.40 0.50
Online joy Enjoy surfing site 4.98 1.33 0.89 49.88 2.46 0.72
Comfortable surfing site 5.47 1.17 0.89 30.94 5,51 4.18
Offline value Delivery speed 5.25 1.25 0.74 15.10 4.29 2.21
Delivery promises kept 5.43 1.18 0.85 28.02 5.84 864.
Reliable distribution system 5.35 1.12 0.83 26.79 .684 3.54
Prompt order confirmation 5.71 1.18 0.76 18.39 555 2.20
Detailed / specific invoice 5.46 1.21 0.72 12.66 802. 1.66
State in which delivered 5.68 1.25 0.70 13.85 6.73 4.83
Offline joy Happy when receive order 5.35 1.25 0.91 57.10 3.66 0.19
Happy with way receive 4.98 1.27 0.87 20.24 2.20 300.
Satisfaction Satisfaction with delivery 5.46 1.13 0.67 15.50 2.6 1.79
Satisfaction with company 5.33 1.09 0.81 27.07 2.37 0.28
Satisfaction with full offer 5.50 0.84 0.85 36.72 .52 1.85
Satisfaction with online serv 5.51 0.99 0.84 43.47 3.64 1.21
Satisfaction with offline serv 5.50 0.98 0.84 36.30 2.09 0.96
Loyalty Prefer this company 4.79 1.51 0.82 22.60 3.01 0.65
Use same website again 5.39 1.26 0.87 41.69 494 09 2.
Recommend to others 5.40 1.16 0.79 21.88 4.16 1.54

 Absolute z-values are presented. Significant skessit kurtosis if absolute z-value > 1.96.
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Table 2: Descriptive statistics on factor level
“m @ 6 @ e ®’B @O @®© © 10 11) @12

(1) Navigation 0.73

(2) E-scape 0.370.87

(3) Responsiveness 0.44 0.30.74

(4) Customization 0.48 0.28 0.30.77

(5) Assurance 0.42 0.35 0.49 0.40.89

(6) Accuracy 0.43 047 044 042 049D.75

(7) Online value 0.52 0.38 0.40 0.38 0.43 0.4286
(8) Online joy 0.55 050 044 0.36 047 0.50 0.5889
(9) Offline value 047 0.15 043 0.37 0.39 042 30.40.42 0.77
037 0.12 0.25 0.24 0.32 0.23 0.30.25 0.31 0.89

(10) Offline joy

(11) Satisfaction 0.59 0.38 0.52 050 0.59 0.5490.6.62 0.69 0.490.81

0.32 051 045 055 0.44 0.50 70.9.52 0.43 0.710.83

(12) Loyalty 0.53

Mean 540 5.09 452 486 4.77 475 510 523 548 5.16655.19

St. dev 087 103 114 105 132 095 101 1.10 0.91 1.1B001.08

Composite reliability 085 091 0.86 0.81 092 0.84 090 0.88 0.90 0.88®000.87
0.80 0.57 0.74 0.79 059 0.7%500.69

Average variance extracted 0.53 0.76 0.66 0.59
All correlations are significant at the .05 lev@tjuare root values of average variance extractédeodiagonal.
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Table 3: Results structural model

Coefficient

R2

Relationship t-value p-value Conclusion F-value p-value
(1) E-scape— Navigation 0.41 6.22 <0.0001 Failto rejegtH 15.8% 38.656 < 0.0001
(2) E-scape— Accuracy 0.50 8.98 <0.0001 FailtorejegtH 24.2% 65.768 < 0.0001
(3) Navigation— Online value 0.39 6.58 <0.0001 FailtorejestH 37.2% 60.717 < 0.0001
Accuracy— Online value 0.32 5.36 <0.0001 FailtorejegtH
(4) Customization— Online joy 0.23 2.90 0.0041 FailtorejectH 25.1% 34.349 < 0.0001
Responsiveness Online joy 0.38 5.78 <0.0001 FailtorejegH
(5) Assurance- Satisfaction 0.19 3.53 0.0005 Failtorejegt H 75.2% 122.503 < 0.0001
Online value— Satisfaction 0.31 6.04 <0.0001 FailtorejegtH
Online joy— Satisfaction 0.19 3.72 0.0003 Failtorejegt H
Offline value— Satisfaction 0.34 7.10 <0.0001 FailtorejestH
Offline joy — Satisfaction 0.16 3.92 0.0001 Failtorejegt H
(6) Satisfaction— Loyalty 0.63 12.92 <0.0001 Fail to reject;H 56.1% 130.985 < 0.0001
Assurance— Loyalty 0.18 3.14 0.0019 Fail to rejectH
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