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Abstract

Purpose — The purpose of this paper is to explore the quality factors influencing customer satisfaction
in the electronic commerce (e-commerce) context using a triadic view of customer-e-retailer-third-party
logistics provider, and to investigate the impacts of service quality on customer satisfaction and
loyalty in the e-retailing supply chain.

Design/methodology/approach — A literature review is used to determine the conceptual model and
develop the measurement scales. Data are collected through a web survey mainly conducted in China.
Structural equation modeling is used to analyze the collected data and test the research hypotheses.
Findings — The results verify the proposed service quality framework, consisting of two dimensions
(electronic service (e-service) quality and logistics service quality), in the e-commerce context.
The results indicate that e-service quality and logistics service quality are strongly linked to customer
satisfaction; that is, with e-service and logistics service, respectively. e-Service quality positively
impacts customer satisfaction with logistics services, but logistics service quality negatively impacts
customer satisfaction with e-services. Moreover, customer satisfaction with e-services is positively
associated with customer loyalty for both e-services and logistics services. However, customer
satisfaction with logistics services has no direct impact on related customer loyalty, and negatively
impacts customer loyalty with e-services.

Research limitations/implications — The survey focusses only on China; future data should verify
whether different cultural backgrounds will impact the research results.

Practical implications — The results show that e-retailers should not only focus on e-service quality,
but also logistics service quality, which is critical to the success of e-commerce.

Originality/value — A two-dimensional (e-service and logistics) service quality framework is
proposed and empirically assessed in the context of the e-retailing supply chain. These impacts of the
path of service quality on customer satisfaction and loyalty are highlighted.

Keywords Customer satisfaction, Service quality, Supply chain, E-retailing, E-service,

Logistics service

Paper type Research paper

1. Introduction
Emerald As the internet and its wide application to business has grown, so too has online
shopping in many countries (Weltevreden, 2008). Electronic commerce (e-commerce)
sl Managerment & Dt brings huge business opportunities (such as product sales and online service provision)
Systems and revenue growth (Rohm and Swaminathan, 2004) to companies like e-retailers,
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mainly due to its convenient and interactive nature, lower costs, and high degree of
customization and personalization to customers (Park and Baek, 2007). However, even
with the growing number of customers for online shopping, e-commerce has proven to
be more complicated compared to traditional ways of doing business (Santouridis ef al,
2012). Improving the service quality of e-commerce is regarded as one of the key factors
leading to success or failure (Yang, 2001) in the e-retailing supply chain.

During the past two decades, service quality in the e-commencer context is
increasingly recognized as an effective way of gaining and sustaining competitive
advantage (Zeithaml, 2002; Zeithaml et al, 2002), a strategic issue for long-term
success (Parasuraman ef al, 2005), and a key determinant of customer satisfaction and
loyalty (Gummerus et al, 2004; Ribbink ef al, 2004). One branch of past research
has focussed on the quality of electronic services (e-service quality) (Santos, 2003; Kurt
and Atrek, 2012; Carlson and O’Cass, 2011; Santouridis et al, 2012) due to the
acceptance and usage of internet technologies in commerce, which differ in terms of
interaction and exchange modes, compared to traditional businesses that are mainly
based on paperwork.

However, extant research has not fully explored the entire e-commerce experience
and the service quality perceived by customers. From a process point of view, e-service
is only the first part of the customer’s perceived online shopping experience; this stage
includes searching for and browsing product information, and placing orders online.
The other important facet of online shopping is logistics services (Yang ef al, 2006),
whereby companies either deliver products to customer themselves, or outsource this
to third-party logistics (3PL) providers (Semeijn ef al, 2005). A recent study showed
that the two most frequent problems arising from online shopping are logistics related,
including long delivery time, and a mismatch between the received product and the
product specification provided online (CNNIC, 2013). Logistics service quality is
regarded as an important key for creating customer satisfaction (Mentzer ef al.,, 2001),
which in turn has a great impact on customer loyalty (Bouzaabia et al, 2013).
Unfortunately, sometimes its importance and functions are underestimated, and
research on the role of logistics services in contributing to e-commerce and the success
of the eretailing supply chain is still scarce (Semeijn et al., 2005; Xing et al, 2011).

In the context of logistics outsourcing, online shopping usually occurs within an
eretailing supply chain consisting of the e-retailer, the customer, and the 3PL provider
(see Figure 1); this represents a service triad, rather than a dyad consisting only of
e-retailer and customer. The perceived service quality in this triadic context is much
more complicated due to the fact that several roles interact with each other (Choi and
Wu, 2009; Wu et al, 2010). The service quality perceived by the customer is decided
based on not only the e-services provided by the e-retailer, but also the logistics
services offered by the 3PL provider. The e-service quality model proposed by Collier
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and Bienstock (2006) relates not only to website interactions, but also logistics services
in terms of order accuracy, condition, and timeliness. However, the model still
comprises a dyadic view, with a focus on the eretailer and the customer. In this
research, we discuss the service quality of e-commerce from a triadic perspective in
order to fully investigate customers’ experiences with not only the e-retailer, but also
3PL providers who complete the provision of logistics services to customers.

In order to better address the triadic nature (Choi and Wu, 2009; Wilhelm, 2011) of
the online shopping (e-commerce) experience, this research proposes a framework of
service quality that combines e-service quality and logistics service quality. It aims to
capture the complex dynamics in the context of the e-retailing supply chain so as
to better explore the interactions among e-retailers, customers, and 3PL providers, and
to investigate the relationships between service quality, and customer satisfaction
and customer loyalty in the e-retailing supply chain.

This research makes two contributions to the literature. First, it validates the
proposed service-quality framework with two dimensions (e-service quality and
logistics service quality) in the context of the eretailing supply chain. Second, it
highlights the impact paths of both e-service quality and logistics service quality on
customer satisfaction and loyalty with both the e-services and logistics services.

In the following sections, hypotheses related to e-service/logistics quality and
customer satisfaction/loyalty are developed through a literature review. Then, results
from the structural equation modeling study conducted to test the research hypotheses
are presented. Finally, the theoretical contributions and managerial implications are
discussed, and future research directions proposed.

2. Theoretical framework and hypotheses

2.1 Service quality and customer satisfaction and loyalty

Since the concept of service quality was introduced by Grénroos (1982), it has become
an important research topic in the marketing literature. In particular, the research
on service quality has largely been inspired by the conceptual GAP model developed
by Parasuraman ef al (1985), and refined in their followed works (Parasuraman
et al., 1988, 1991). In general, service quality can be defined as results perceived from
“a comparison of consumer expectations with actual service performance”
(Parasuraman et al, 1985, p. 42).

Many studies have been conducted on the relationships between service quality,
and customer satisfaction and customer loyalty (Zeithaml ef al, 1996; Olorunniwo ef al.,
2006; Kitapci et al, 2013). The delivery of high service quality strengthens corporate
brands and excellence in service encounters (Parasuraman et al, 1988), and several
studies indicate that perceived service quality also positively influences customer
satisfaction, or is regarded as the antecedent of customer satisfaction (Lee ef al., 2000
Tam, 2004; Pan et al, 2010). Moreover, many studies have revealed that customer
satisfaction has direct and/or indirect effects on customer loyalty (and thus customers’
behavioral intentions, including re-purchase intention and word-of-mouth referrals)
(Zeithaml et al, 1996; Cronin et al., 2000; Ladhari, 2009); in turn, positive behavior will
positively affect profits (Zeithaml, 2000). Service quality has also been proven to
promote customer loyalty and retention (Imrie ef al, 2000). In public and banking
sectors, it has been found that the relationship between service quality and customer
loyalty is partially moderated by customer satisfaction (Caruana, 2002; Santouridis and
Trivellas, 2010; Chodzaza and Gombachika, 2013). However, results from the retail
industry have also indicated that customer satisfaction has no direct impact on
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customer loyalty to a retail store, though this loyalty may be enhanced by fostering a
favorable attitude and getting customers to recommend the store to others (Sivadas
and Baker-Prewitt, 2000).

Within the e-commerce context, the determinants (such as cleanness and comfort) of
service quality in the traditional business environment are no longer applicable (Cox
and Dale, 2001); hence, further in-depth research to identify antecedents of service
quality in the e-commerce context is needed. Many researches have actually
investigated service quality issues; however, many of them have focussed on
customers’ online experiences (Santos, 2003) and logistics experiences (Mentzer ef al,
1989) separately. Only a few researches have combined these two aspects into
integrated service-quality frameworks (Collier and Bienstock, 2006). As discussed
above, following a triadic perspective, we propose that service quality should include
the two dimensions e-service quality and logistics service quality to reflect the complex
nature of the interaction within the e-commerce context. In the following two sections,
we will discuss these two dimensions in detail.

2.2 e-Service quality

The quality of online business services is considered an important driver for the
success of business-to-consumer (B2C) e-commerce (Parasuraman et al, 2005) and
companies’ differentiation strategies (Santos, 2003; Kurt and Atrek, 2012). This area is
usually referred to as e-service quality (Barrutia and Gilsanz, 2009), and defined as “the
extent to which a website facilitates efficient and effective shopping, purchasing, and
delivery of products and services” (Zeithaml et al, 2002, p. 363).

A considerable amount of research has been conducted on the criteria that
consumers use to evaluate e-service quality delivered through websites (Carlson and
O’Cass, 2011). These criteria range from website design, effectiveness and efficiency of
online browsers (information availability and search function), security issues, online
purchase (order transactions), and delivery of goods and services (Parasuraman
et al., 2005). One measurement scale that has frequently been adopted is e-SERVQUAL
developed by Zeithaml et al (2002). e-SERVQUAL consists of seven dimensions,
including efficiency, reliability, fulfillment, privacy, responsiveness, compensation, and
contact. In addition to this widely adopted scale, several scales have been developed to
measure e-service quality from different angles, including SITEQUAL (Yoo and
Donthu, 2001), WebQual (Barnes and Vidgen, 2001; Loiacono et al, 2007), eTailQ
(Wolfinbarger and Gilly, 2003), PeSQ (Cristobal et al, 2007), e-commerce quality
(Gotzamani and Tzavlopoulos, 2009), and modified WebQual (Fink and Nyaga, 2009).
However, like e-SERVQUAL, all of these scales focus solely on customers’ online
experiences and behaviors (Rowley, 2006).

Another strand of research indicates that e-service quality consists of more than just
the interaction between the customer and the website; hence, there should be more
dimensions by which to measure e-service quality. For instance, Parasuraman et al
(2005) split e-SERVQUAL into two scales: E-S-QUAL and E-RecS-QUAL. The first scale
covers core dimensions including efficiency, system availability (which replaces the
original dimension “reliability”), fulfillment, and privacy. The second represents
responsiveness, compensation, and contact, which encompasses the recovery part of
e-service quality. Similarly, Collier and Bienstock (2006) proposed an e-service quality
framework consisting of three categories: process quality, outcome quality, and
recovery; this extended the work on e-service quality to encompass not only website
interactivity (process quality), but also outcome quality and recovery quality.

Service
quality in the
e-commerce
context

391




Downloaded by TASHKENT UNIVERSITY OF INFORMATION TECHNOLOGIES At 01:41 08 November 2016 (PT)

IMDS
116,3

392

In the e-commerce context, customer satisfaction (or e-customer satisfaction) is
normally defined as “the customers’ comparing applause of an e-commerce enterprise,
which causes the customers’ re-purchase” (Anderson and Srinivasan, 2003). Meanwhile,
customer loyalty (e-customer loyalty) can be defined as “the customer’s favorable
attitude toward an electronic business, resulting in repeat purchasing behavior”
(Anderson and Srinivasan, 2003, p. 125).

The quality of e-services is sometimes regarded as directly leading to customer
loyalty (Srinivasan et al., 2002). However, the majority of the literature views e-service
quality as an antecedent of customer satisfaction, wherein e-service quality influences
customer loyalty via customer satisfaction (Ribbink ef al, 2004; Kim et al, 2009;
Gounaris et al., 2010; Kassim and Abdullah, 2010; Carlson and O’Cass, 2011).

Therefore, in the e-commerce context it is expected that:

HI. e-Service quality directly and positively affects customer satisfaction with
e-Services.

H2. Customer satisfaction with e-services directly and positively affects customer
loyalty to e-services.

2.3 Logistics service quality
Research on logistics service quality can be traced back to the 1970s, but findings show
that it is difficult to measure, particularly in the online shopping context.

In relation to the B2C field, three dimensions, including availability of products,
timeliness of delivery, and quality of delivery, can be used to measure the physical
distribution service quality (PDSQ, Mentzer et al, 1989). Communication has been
added as the fourth dimension to emphasize the importance of order status information
in improving service quality (Emerson and Grimm, 1996). Besides the original three
constructs of availability, timeliness, and condition, return has been included in a
so-called e-PDSQ measurement scale (Xing and Grant, 2006; Xing et al, 2011) to
evaluate how the retailer deals with damaged, unwanted, or faulty products.

In a business-to-business (B2B) context, on the other hand, PDSQ can be evaluated
against three outcome dimensions: availability, timeliness, and condition (Bienstock
et al, 1997). Mentzer et al (1999) extended the PDSQ framework with several other
constructs, which cover the ordering process and receiving process. Mentzer et al. (2001)
further developed and validated their scales of logistics service quality using a US
company named DLA. Interestingly, based on Mentzer et al’s (2001) service quality
model, Collier and Bienstock (2006) conceptualized a model for e-service quality. Rafiq
and Jaafar (2007) tested Mentzer et al’s (2001) logistics service quality instruments in the
context of the 3PL industry in the UK, and found the instruments to be valid and reliable.

Many studies on logistics service quality have focussed on exploring the relationship
between logistics service quality and customer satisfaction and customer loyalty.
The positive impacts of logistics service quality on customer satisfaction have been
highlighted by many researchers (Mentzer ef al, 2001), who have suggested that firms
should customize their logistics services to meet the various requirements of different
customer segments. Saura et al. (2008) indicated that logistics service quality (timeliness,
personnel, information, and order quality) has a clear, positive, and significant impact on
customer satisfaction. In addition, customer satisfaction with logistics services has been
shown to have significant and positive impacts on customer loyalty and market share
(Stank et al., 2003). Bienstock and Royne (2010) found that industrial customers actually
consider logistics service quality as a primary factor driving their satisfaction with
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logistics services. For example, personal contact quality has a positive effect on the
customer’s satisfaction and purchase behavior (Bode et al, 2011).

However, there is also an argument that customer satisfaction does not always
translate into customer loyalty (Oliver, 1999), because customer loyalty can also be
determined by other factors. For instance, Saura et al (2008) indicated that the positive
relationship between customer satisfaction and customer loyalty with logistics services
will be intensified by the application of information and communication technology,
while Bouzaabia et al (2013) indicated that different dimensions (operational and
relational) of logistics service quality have different impacts on customer satisfaction
and loyalty against different country backgrounds. In a B2B environment, proactive
cost improvement and proactive performance improvement will also facilitate customer
loyalty to logistics service providers (Wallenburg, 2009).

Thus, this research expects to observe a positive relationship between logistics
service quality, and customer satisfaction and customer loyalty:

H3. Logistics service quality directly and positively affects customer satisfaction
with logistics services.

H4. Customer satisfaction with logistics services directly and positively affects
customer loyalty to logistics services.

2.4 Conceptual framework
In relation to the triadic point of view in the e-commerce context, the perceived service
quality of online shopping is defined using two dimensions: e-service quality and
logistics quality. This research investigates how these two factors influence customer
satisfaction and loyalty. Figure 2 presents the conceptual framework, along with the
hypotheses proposed in this research.

In order to fully understand the interrelationships within the service triad, as described
in Figure 1, the following hypotheses are developed to test the relationships’ interactions:

Hla. e-Service quality directly and positively affects customer satisfaction with
logistics services.

HIb. e-Service quality directly and positively affects customer loyalty to e-services.

Hic. eService quality directly and positively affects customer loyalty to logistics
services.

H2a. Customer satisfaction with e-services directly and positively affects customer
loyalty to logistics services.

H3a. Logistics service quality directly and positively affects customer satisfaction
with e-services.

H3b. Logistics service quality directly and positively affects customer loyalty to
e-services.

H3c. Logistics service quality directly and positively affects customer loyalty to
logistics services.

H4a. Customer satisfaction with logistics services directly and positively affects
customer satisfaction with e-services.

H4b. Customer satisfaction with logistics services directly and positively affects
customer loyalty to e-services.
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Hb5. Customer loyalty to logistics services directly and positively affects customer
loyalty to e-services.

3. Research methodology

A literature review was primarily used to determine the conceptual model and to
develop the measurement scales. Data were collected via an online questionnaire, which
was initially developed in English, and then translated into Chinese. Structural
equation modeling techniques were used to analyze the collected data.

3.1 Measurement scales
The instruments used to measure service quality, customer satisfaction, and loyalty
were generated from an extensive literature review.

e-Service quality (ESQ) was measured using five constructs mainly derived from
Ribbink et al (2004). These include ease of use, website design, customization,
responsiveness, and assurance.

Logistics service quality (LSQ) constructs were based on Bienstock et al (1997),
Mentzer et al. (2001), Ribbink et al. (2004), Rafiq and Jaafar (2007), Bienstock and Royne
(2010), and include nine items covering personnel contact quality, order release
quantities, information quality, ordering procedures, order accuracy, order condition,
order quality, order discrepancy handling, and timeliness.

Customer satisfaction was measured using items adapted and developed from
Zeithaml et al. (1996), Mentzer et al. (2001), Ribbink ef al. (2004), and Saura ef al (2008).
Customer loyalty was measured using items generated from Ribbink et al (2004).

The Appendix shows the list of measurement constructs and items, and their
detailed sources. All construct items were measured using seven-point Likert-type
scales, with response options ranging from 1 = strongly disagree to 7 = strongly agree.

3.2 Data collection

A web survey was designed to measure service quality, and evaluate customer
satisfaction and loyalty. The online questionnaire link (provided via SurveyMonkey.com)
was sent out to contacts through QQ, which is the most popular social networking tool in
China. These contacts were also asked to pass on the questionnaire link to their own
contacts. As a result, the total number of requests and the response rate cannot be
calculated. In total, 699 samples were collected. Within these 699 respondents, 495 were
valid, and the others were removed due to the presence of incomplete questions.

Table I shows the characteristics of the 495 respondents in the survey. In terms of
gender distribution, there is no difference between males and females in terms of online
shopping. The data shows that the majority of the respondents are in the age group of
20-29. The most-visited website is taobao.com, which was noted by 73.72 percent of the
respondents. Since it was launched in May 2003, taobao.com has become one of the
world’s top 10 (Global Rank 8) most-visited websites (Alexa.com, 2014), and was the top
mobile commerce app in China in January 2014 (iResearch.com, 2014).

China was selected for this research because, as the second largest economy in the
world, online shopping in the country has grown very rapidly during recent years. The
number of internet users in China reached 618 million by the end of December 2013, of
which online shoppers amounted to 302 million; this represents a continuous growth
rate of 24.7 percent compared to 2012 (CNNIC, 2014). Moreover, the total market
transaction amount for online shopping hits 1.26 trillion Yuan (RMB) in 2012, with a
growth rate of 66.5 percent (CNNIC, 2013).
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Table 1.
Respondent
characteristic

495
respondents
Category Frequency %
Gender Male 240 485
Female 255 51.5
Age <19 8 16
20-29 331 66.9
30-39 115 232
40-49 30 6.1
50-59 10 2.0
60-69 1 0.2
Monthly average amount of online shopping in RMB Yuan (during < 50 61 12.3
the data collection period, the exchange rate was USD/CNY: 6.117
(low)-6.196 (high))
50-99 77 156
100-199 105 212
200-299 66 13.3
300-399 46 9.3
400-499 21 42
> 500 119 24.1
Most-visited website for online shopping Amazon 28 5.7
eBay 4 0.8
Taobao 370 74.7
Dangdang 14 28
Jingdong 57 115
Other 22 45
Most-bought product category Books 56 11.3
Music/games/
film 1 0.2
Electronics 61 12.3
Computer and
office 17 34
Home/garden/
pets 19 39
Toys/children/
baby 25 51
Clothes/shoes/
watches 255 515
Sports/
outdoors 14 28
Grocery/
health/beauty 45 9.1
DIY/tools/car 2 04

3.3 Reliability and validity
After data collection, a series of analyses were performed to test the reliability and
validity of the constructs based on the sample of 495 respondents.

Reliability of the measurement scale was measured using Cronbach’s «
(Nunnaly, 1978). The Cronbach’s a values for all measurement scales were greater
than the recommended minimum value of 0.70 (see Table II), which demonstrates that
the measurement scales had high reliability (Garver and Mentzer, 1999).
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Cronbach’s Standardized
Measurement items a coefficients t-values Mean  SD
Service quality (SQ)
L.SQ (logistics service quality)
Personnel contact quality (PCQ) 0.823
PCQ1 0.816 18586 4.6343 1.35785
PCQ2 0.893 9699 4.1556 1.50372
PCQ3 0.868 4803 3.8283 152071
Order release quantities (ORQ) 0.898
ORQ1 0.790 18.220 4.6101 1.3556
ORQ2 0.811 14.947 44848 1.46597
ORQ3 0.770 15.736  4.5556 1.49237
Information quality (IQ) 0.924
1Q1 0917 27503 51596 1.34254
1Q2 0.952 23430 4.9273 1.35529
1Q3 0924 24.870 4.9919 1.33466
Ordering procedures (OP) 0.886
OP1 0.948 15893 45152 1.42109
oP2 0.948 18.370 4.6687 1.41540
Order accuracy (OA) 0911
OA1l 0938 27130 5.0848 1.29967
0OA2 0.946 28.005 5.1475 1.30883
OA3 0.880 27472 51677 1.35058
Order condition (OC) 0.850
0OC1 0.890 20.086 4.7919 1.43098
0C2 0.854 12.753 4.3737 152434
0C3 0.889 16.136 4.5515 1.44986
Order quality (OQ) 0.784
0Q1 0927 21999 4.8040 1.31942
0Q2 0925 23015 4.7859 1.24304
0Q3 0.755 9.252 4.0707 1.37246
Order discrepancy handling (ODH) 0913
ODH1 0.904 14120 44202 1.44997
ODH2 0938 12484 43535 1.52119
ODH3 0927 11610 4.2808 1.49626
Timeliness (TL) 0.884
TL1 0.899 18937 4.6768 1.38257
TL2 0917 21427 4.8101 1.36033
TL3 0.887 15997 4.4646 1.34159
ESQ (e-service quality)
Ease of use (EOU) 0.954
EOU1 0924 35384 5.6081 1.32553
EOU2 0.963 37.005 5.5212 1.21523
EOU3 0.956 37.746 55273 1.19495
EOU4 0.909 32988 5.3434 1.24329
Web design (WED) 0.938
WED1 0.948 24625 4.8667 1.23479
WED2 0951 24147 4.8465 1.24062
WED3 0.930 27984 49798 1.17652
Responsiveness (RES) 0.894
RES1 0.883 22303 4.7758 1.27266

(continued)
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Table II.

Cronbach’s Standardized
Measurement items a coefficients t-values Mean  SD
RES2 0919 19.040 4.6141 1.30190
RES3 0922 18526 4.6182 1.34287
Customization (CUS) 0.869
CUS1 0.895 28814 5.0182 1.17225
CUS2 0.906 22599 4.8000 1.27987
CUS3 0.871 21.187 4.7010 1.26118
Assurance (ASS) 0918
ASS1 0932 28251 51111 1.27328
ASS2 0.947 28698 5.0707 1.21772
ASS3 0.906 20.251 4.7414 1.36386
Customer satisfaction (CS)
Customer satisfaction with logistics 0.899
(CSL)
CSL1 0.891 21.119 4.5697 1.12691
CSL2 0931 27775 49010 1.12224
CSL3 0913 27630 49354 1.15581
Customer satisfaction with e-service
(CSE) 0.934
CSE1 0.906 28435 4.9030 1.09779
CSE2 0.926 30.267 4.9354 1.05509
CSE3 0.906 25.628 4.7677 1.10050
CSE4 0919 28.829 4.8949 1.07656
Customer loyalty (CL)
Customer loyalty on logistics (CLL)
Word of mouth — logistics (WML) 0.939
WMLI1 0971 20.753 4.5879 1.16627
WML2 0971 20.548 4.6000 1.19106
Purchase intentions — logistics (PIL) 0.919
PIL1 0962 22429 4.6545 1.14525
PIL2 0962 20610 4.5717 1.15692
Customer loyalty on e-service (CLE)
Word of mouth — e-service (WME) 0.925
WME1 0.964 29130 4.9434 1.10246
WME2 0.964 28.354 49394 1.12946
Purchase intentions — e-service (PIE) 0.877
PIE1 0.944 30.778 5.0646 1.13102
PIE2 0.944 26551 4.8707 1.14860

Since all scales were directly adopted from prior research (see the Appendix), content
validity is assumed. In order to ensure the adequacy of the measurement model,
discriminant validity should be evaluated in order to ensure that individual items
intended to measure one latent construct do not at the same time measure a different
latent construct (De Vellis, 1991). * difference tests for pairings of each scale with other
study scales showed a significant difference at the 0.01 level, indicating sufficient
discriminant validity for all scales (Garver and Mentzer, 1999; Gerbing and Anderson,
1988). Further, the average variance extracted (AVE) value of each construct was
tested (see Table III), and most of them found to be larger than their correlation with
other constructs, which shows good discriminant validity.
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Table IV.
Total variance
explained

In addition to discriminant validity, convergent validity is tested by evaluating
whether the individual scale item’s standardized coefficient is significant or not, which
means greater than twice its standard error (Anderson and Gerbing, 1988).
As presented in Table II, the coefficients for all items greatly exceed twice their
standard errors. This significance provides evidence of convergent validity for the
tested items. Meanwhile, the standardized coefficients for the scale items presented in
Table II exceed the recommended 0.70 minimum, and are significant at the 0.01 level,
indicating sufficient convergent validity (Garver and Mentzer, 1999).

The smallest correlation among the variables is recommended as a proxy for
common method variation (Lindell and Brandt, 2000). Inter-factor correlations were
computed, and the results are shown in Table III. The smallest correlation among the
relationships specified in the model is 0.411 for EOU and CSL. The high inter-factor
correlations (1.000) indicate that the items are measuring the same construct; other
inter-factor correlations are quite low, which reveals the discriminant validity.

The common method bias was tested using Harman’s single-factor test. The results
(Table IV) of this test suggest that when all of the items for the constructs are subjected
to an exploratory factor analysis, no one general factor accounts for the majority of the
variances explained. This suggests that problems associated with common bias are not
considered significant in this study (Podsakoff et al, 2003).

34 Data analysis method and process

In this research, structural equation modeling (Anderson and Gerbing, 1988) via AMOS
20.0 was the main statistical analysis tool used; the analysis is based on the sample of
495 respondents. For the structural model, the overall model fit (by using indices from
various families of fit criteria: »* and normalized fit 5% root mean square residual
(RMR), root mean square error of approximation (RMSEA), goodness-of-fit index (GFI),
adjusted goodness-of-fit index (AGFI), comparative fit index (CFI), normed fit index
(NFI), and incremental fit index (IFI)) were assessed to evaluate how well the structural
model fit the data. The structural coefficients were then examined in terms of statistical
significance in order to determine whether the proposed hypotheses were accepted.

4. Empirical analysis and results
4.1 Structural equation modeling results
Summary values for the variables were calculated by averaging the items in the scales.
The descriptive statistics are presented in Table V. All variables are sufficiently
normally distributed, with skewness and kurtosis coefficients within the range of —2.00
to +2.00. The correlations are presented in Table III. The correlation coefficients are
positive and significant at the 0.01 level for all variable pairings.

Figure 3 presents the structural equation modeling results specified in the AMOS
20.0 output. The results relating to the fit of the structural model generally support a
claim of good fit. Table VI provides a summary of the goodness-of-fit statistics.

Extraction sums of squared loadings
Factor Total % of variance Cumulative %

1 26439 46.385 46.385
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Variable Minimum Maximum Mean SD Skewness Kurtosis
PCQ 1 7 4.2061 1.4608 —-0.1231 —0.1056
ORQ 1 7 45502 1.4380 -0.2737 -0.0199
1Q 1 7 5.0263 1.3442 —0.3981 0.1340
op 1 7 45919 1.4182 —-0.1379 —0.2694
OA 1 7 5.1333 1.3197 —0.7599 0.9255
oC 1 7 45724 1.4684 —0.3491 —0.1800
oQ 1 7 45535 1.3116 —0.2456 0.2291
ODH 1 7 43515 1.4891 —0.1522 —0.1863
TL 1 7 46505 1.3615 —0.1933 0.0142
EOU 1 7 5.5000 1.2447 —0.8595 1.3191
WED 1 7 4.8976 1.2173 —-0.2161 0.3516
RES 1 7 46694 1.3058 -0.2161 0.3516
CUS 1 7 48397 1.2378 —0.3040 0.4736
ASS 1 7 49744 1.2850 —0.4193 0.5239
CSL 1 7 48020 1.1350 —0.6280 0.8189
CSE 1 7 48753 1.0825 —0.3366 1.0974
WML 1 7 45939 1.1787 —0.1391 04762
PIL 1 7 46131 1.1511 —0.0950 0.6312
WME 1 7 49414 1.1160 —0.3838 1.0302
PIE 1 7 49677 1.1398 —0.4784 1.2198
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Table V.
Descriptive statistics

As shown in Table VI, all of the indices fall within the recommended ranges, which
supports a claim of good fit for the model. The 4 statistics for the model are 1,759.121,
with 1,368 degrees of freedom. In particular, the relative y* (y*/degrees of freedom)
value of 1.286 is less than the recommended maximum value of 3.00 (Bagozzi and Yi,
1998; Kline, 1998), which represents a good fit. The RMR value of 0.067, and the
RMSEA value of 0.024, which are below the recommended maximum of 0.08 suggested
by Browne and Cudeck (1993), also indicate that the measurement model fits well.

While the GFI value of 0.888 and the AGFT value of 0.864 are both below the 0.90
level recommended by Byrne (1998), these were heavily impacted by the small sample
size (compared to the 618 million internet users in China, 495 respondents represents a
very small sample). However, the GFI/AGFI values are still acceptable because they are
within the range of 0.80-0.90 recommended by Joreskog and Sorbom (1989). This
research also used IFI and CFI to measure the goodness-of-fit of the model, since IFI
and CFI are more appropriate to measure goodness-of-fit when the sample size is small
(Byrne, 1998). In this study, the IFI (0.986) and CFI (0.986) index values for the
measurement model both exceed the recommended level of 0.90 (Byrne, 1998), which
indicates an adequate fit of the model (Hu and Bentler, 1999). The NFI value of 0.941
also indicates a reasonable fit.

From all of the values outlined above, it is inferred that the structural model
represents an acceptable fit.

4.2 Hypotheses testing and results

The results of the hypotheses test using the SEM technique are shown in Table VII.
As expected, the main HI, H2, and H3 are accepted. However, H4 is rejected.

Unsurprisingly, H1b, Hlc, H3b, and H3c are all rejected; however, contrary to

expectations, Hla, H2a, H3a, H4a, and H5 are accepted.



IMDS

116,3

100°0>d [9A9] 18 JUBITUSIS ;. 4 4 100> d [OAJ] 1B JUROYIUSIS, 4 G0 (> d [9AI] T8 JUBOYIUSIS, :SJON

_ e __ z1L __ L __ €Ha0 __ 2Hao __ LHao __ £00 __ 200 __ 100 __ £00 __ 200 __ 100 __ £V0 __ 2vo __ o _
£80 0,604 168°0 (5160 Beg0 1190|860 150 628°0 [P72°0 Gpe0 L9L°0 [2e6'0,Te6°0
L HAO 00 00 e
2080 ! ! g )
_ €150 __ 2150 __ 1150 _ 820 80 9280 €180 210
680 do
8260 . ' )
1 Id Sv8'0N\E880 : 8060 1do
580 0980
Flid €0l
570 <
110 IS0 )« —5550 0s1 o 160
i A 9620 [ o 2ol
fe60
LTNM (£10°0) (2200) 680 1ol
5200~ Zero- 8v80
0s20 A
18€°0 £0HO
13i1d “ S 0)
1820 6690 (z00°0) [e}]0) - 20HO
L34 46020 8v.'0 N
- 1620
€880 370 7o 380 0s3 g
y 1 lS90
CINM S
£00d
€060
I 2160 g €280
798 G88'0 46620 00d O 200d
380 __ €350 _ 2380 _ 1380 _ g . 9580 g
_ 0880 €860 0180 €v20 +8L0 100d
ssv sno e aam nos3
‘ 0\2160 - i ) . ) ' .
78'0,/726'0 Tor0 /eeg0 \628°0 {ez0 [6980 \\ 0+80 fo6'0 |926°0 \9€6°0 b180 \ €60 86°0~—868'0
_ eSSV __ Zssv __ 1ssv __ £sno __ 2sno __ 1SN0 __ €534 __ 23y __ 1534 __ £aam __ 2aam __ Laam __ ¥no3 __ €no3 __ 2no3 __ o3 _
(9]
=
=)
=
=}
° S
g g
 EE
[ap IRV Ar=]
0.8 &
I\ 5T %
=
S S B
=< 5
<t A

(1d) 9T0Z JoqueAON 80 T#:T0 1V STIDOTONHITL NOILVYINHOANI 40 ALISHIAINN LNINHS VL Aq pepeojumog




Downloaded by TASHKENT UNIVERSITY OF INFORMATION TECHNOLOGIES At 01:41 08 November 2016 (PT)

Overall fit measure

Service

Fit statistics Notation Model value quahty in the
. e-commerce

Chi-square to degrees of freedom Y 1.286 (4* =1,759.121; df = 1,368) text

Root mean square error of approximation RMSEA 0.024 contex

Root mean square residual RMR 0.067

Goodness-of-fit index GFI 0.888 403

Adjusted goodness-of-fit index AGFI 0.864

Normed fit index NFI 0941 Table VI.

Comparative fit index CFI 0.986 Fit statistics of the

Incremental fit index IFI 0.986 structural model

Hypothesis Path Estimate SE CR b

H1 CSE<ESQ 0.657 0.050 10.728 ok

Hla CSL<ESQ 0.209 0.080 2.728 0.002°%*

Hib CLE<ESQ 0.045 0.052 0.858 0.391 rejected

Hic CLL<ESQ 0.023 0.079 0.318 0.750 rejected

H2 CLE+CSE 0.787 0.068 13.182 ok

Hoa CLL<CSE 0.639 0.082 9.596 ok

H3 CSL+LSQ 0.386 0.069 5.579 ok

H3a CSE<LSQ -0132 0.050 —2.282 0.022%

H3b CLE<LSQ —0.040 0.050 -1.652 0.098 rejected

H3c CLL<LSQ 0.095 0.066 1.564 0.118 rejected

H4 CLL«CSL 0.061 0.052 1.281 0.200 rejected

H4a CSE«CSL 0.381 0.038 8.737 ok Table VIL

H4b CLE<CSL -0.075 0.031 -2.379 0.017* Results of the

H5 CLE<~CLL 0.250 0.034 6.764 ok

Notes: Significance levels are denoted as *p < 0.05; **p < 0.01; ***p < 0.001

hypotheses test for
the structural model

5. Research findings and discussion

This research has tested the interrelationships among service quality (including
e-service quality and logistics service quality), customer satisfaction (with both e-services
and logistics services), and customer loyalty (to both e-services and logistics services).

5.1 Theoretical contributions

This paper makes several theoretical contributions. First, this research developed and
verified a service quality framework for the e-retailing supply chain context. Unlike in the
manufacturing supply chain, which focusses on internal and external service quality (Seth
et al., 2006; Prakash, 2011), this research aimed to define service quality for the e-retailing
service supply chain using two dimensions: e-service quality and logistics service quality.
By theoretically integrating logistics service quality and e-service quality within the
service quality framework, the study provides a more comprehensive framework in order
to better understand how both e-services and logistics services individually, and at the
same time jointly, contribute to the success of the e-commerce and e-retailing supply chain.
Moreover, the paper proposes a triadic view (Choi and Wu, 2009; Wu et al,, 2010) in order
to look into the interactions between e-commerce companies (e-retailers), logistics service
providers, and customers in the eretailing supply chain context.
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Second, our research results (the acceptance of HI and H2) show that e-service quality
has a positive impact on customer satisfaction with e-services, and that this customer
satisfaction in turn has a positive impact on customer loyalty to e-services
(ESQ—CSE—CLE), which is in line with studies by Ribbink ef al (2004) and Gounaris
et al (2010). Unfortunately, this chain of effect is not observed within logistics
service quality.

As predicated, the results show that logistics service quality contributes significantly
to customer satisfaction with logistics service (as indicated by the significance of HJ3),
which is in line with the results of Bienstock and Royne (2010). However, customer
satisfaction on logistics service quality has no direct link with customer loyalty to
logistics services (as indicated by the rejection of H4) (LSQ—CSL—CLL). This differs
from the research results of Saura ef @l (2008), which indicated that there is a chain of
consequence between logistics service quality, customer satisfaction, and customer
loyalty. One explanation for this could be that there are many logistics service providers
for customers to choose from. For example, taobao.com has 24 logistics companies that
provided delivery services to their customers in 2012 (Taobao.com, 2014). Even if
customers are satisfied with the logistics service quality, they may not always stay with
one specific logistics service provider for delivery services. The service provided also
depends on which company the seller has signed a contract with. Another explanation is
that customers may be influenced by other factors, such as satisfaction with e-services, as
indicated by the acceptance of H2a; this means that even if customers are not satisfied
with the logistics service, they may stay with the same logistics service provider
contracted by the seller due to their satisfaction with the seller’s e-service quality (which
follows the route ESQ—CSE—CLL).

Furthermore, the rejection of H3c indicates that logistics service quality has no
direct impact on customer loyalty to logistics services. As with e-service quality,
logistics service quality has no direct impact on customer loyalty to e-services, as
indicated through the rejection of H3b.

Third, our results for H3a and H4b (both of which are accepted with significance at
the p < 0.05 level) indicate that logistics service quality has a negative impact on
customer satisfaction with e-services, and also that customer satisfaction with logistics
services has a negative influence on customer loyalty to e-services. For instance, poor
logistics service quality will damage customer satisfaction with e-services, and poor
customer satisfaction with logistics services will also damage customer loyalty to
e-services. These relationships indicate a contribution to e-retailing supply chain
theory. The identification of these negative impacts leads us to conclude that
companies focussing only on e-service quality, without considering logistics service
quality, will not achieve better performance in e-commerce and e-retailing supply chain
management. In particular, the 3PL service industry in China is still in its infancy
(Rahman and Wu, 2011); hence, e-retailers need to pay more attention to monitoring
and controlling the quality of the logistics services provided by third parties, which
could help to prevent potential negative impacts on customer satisfaction caused by
low-quality logistics services. These results also agree with the findings of Davis et al.
(2014), who stated that the value of business systems in the supply chain significantly
depends on the degree of supply chain integration with supply chain partners — in this
case the integration of e-commerce companies and logistics service providers.

Fourth, as an unexpected finding in this research, our results show that to some
extent e-service quality has a positive impact on customer satisfaction with logistics
services as indicated by the acceptance of HIa with significance at the p < 0.01 level.
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One reason for this could be that when logistics-service-related issues/complaints are
solved efficiently through high-quality e-services, customer satisfaction with logistics
services is maintained. In addition, if there are many choices for logistics services, as
mentioned above, customer complaints in relation to logistics services may be lead to
them switching to another logistics company.

Fifth, H4a indicates that customer satisfaction with logistics services will facilitate
customer satisfaction with e-services. This indicates that customer satisfaction with
logistics services will indirectly impact customer loyalty to e-services via positive customer
satisfaction with e-services (CSL—CSE—CLE). This result also implies that the higher the
customer satisfaction with logistics services, the higher the customer satisfaction with e-
services. Meanwhile, the results for H5 indicate that customer loyalty to logistics services
will enhance customer loyalty to e-services. This result implies that the higher the customer
loyalty to logistics services, the higher the customer loyalty to e-services. These two
results also verify the importance of logistics services to the success of e-commerce and
e-retailing supply chain management (Rafiq and Jaafar, 2007; Bienstock and Royne, 2010;
Xing et al, 2011). This also implies that within the service triad of the eretailing supply
chain, customer satisfaction not only depends on the e-service suppliers, but also on the
third-party service suppliers. This is in line with the research results of Finne and
Holmstrém (2013), which suggest that in addition to the main integrator, the sub-system
supplier plays an important role in the triadic collaboration of service delivery to end users.

Sixth, the results indicate that service quality has no direct impact on customer
loyalty, but it can affect this loyalty via different route. H1b and HIc are both rejected,
which means that there are no direct relationships between e-service quality and
customer loyalty to either e-services or logistics services. However, e-service quality
will indirectly affect customer loyalty to e-services via positive customer satisfaction
with e-services, as discussed above.

In sum, this research reveals the importance of logistics services and the quality of
these in the context of the eretailing supply chain, and again verifies the proposed
framework of service quality with these two dimensions of e-service quality and
logistics service quality.

5.2 Managerial implications

This research provides both e-commerce managers and supply chain managers with
empirical evidence of the importance of service quality in the success of the supply
chain in relation to the competition. From the perspectives of these two types of
managers, this research demonstrates why careful consideration should be applied to
both e-service quality and logistics service quality.

This research also demonstrates that high customer satisfaction with, and loyalty
to, e-services cannot be achieved with poor logistics service quality and low satisfaction
with logistics services. Both online (website) performance and offline (physical)
fulfillment are important to customer satisfaction and loyalty (Semeijn et al, 2005).
By referring to the verified path which are identified from the research results, both
e-commerce companies and logistics companies may be able to elicit several effective
and efficient ways in which to improve customer satisfaction and loyalty, based on
improvements to service quality in relation to both e-services and logistics services.

It is imperative for e-commerce managers to take care not only of e-services, but also
logistics services. One implication for e-commerce managers is that they may seek to
either manage logistics services by themselves, or via 3PL service providers
(Ramanathan, 2010) in order to improve logistics service quality and use this as a way
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to enhance customer satisfaction with, and loyalty to, their e-services. In terms of
outsourcing to third parties, companies must build and maintain close relationships with
the logistics service providers they use, in order to monitor and control the quality of the
logistics services. If eretailers manage the logistics services by themselves, they need to
develop and enhance their logistics capabilities in order to ensure that they deliver high-
quality logistics services. In fact, companies/sellers with strong logistics capabilities
should avoid outsourcing due to the lack of synergy this creates (Cho et al, 2008).

The results of this paper highlight the vital role of logistics (physical distribution)
services to the success of internet retailers (Rabinovich and Bailey, 2004) and successful
e-retailing supply chain management. This has important implications for supply chain
managers, especially those who provide logistics services as a third party to
e-commerce companies. Aside from the objective to improve customer (end-consumer)
satisfaction with, and loyalty to, their logistics service, these supply chain managers
should also look into how they can help their business customers (the e-commerce
companies) through their high-quality logistics services to facilitate customer (end-
consumer) satisfaction with, and loyalty to, the e-services.

6. Conclusions and future research

This paper has proposed a conceptual framework of service quality in the context of
the eretailing supply chain, and tested several hypotheses using the collected data.
The paper verified the importance of logistics service quality to the success of
e-commerce and eretailing supply chain management. However, there are several
limitations to the paper that could be considered as future research directions.

One of the limitations of this research is that the survey was only conducted in
China; future data could be collected in other countries so as to verify whether different
cultural backgrounds impact the research results. Comparative studies with results
from different countries could be more interesting and valuable to international
companies in order to improve global customer satisfaction with, and loyalty to, their
e-services. Second, the majority of respondents in this research were in the 20-29 age
group. Future research could consider age as a control variable in order to analyze
whether age influences the research results, because different age groups could have
different perceptions of service quality, satisfaction, and loyalty. Third, the
measurement scales for e-service quality and logistics service quality were both
derived from extant literature. New measurement scales may be developed in future
research in order to reflect any new innovative technology applied to e-commerce and
eretailing supply chain management. Fourth, e-commerce companies are increasingly
managing and delivering logistics services by themselves. It could be helpful to their
decision making if further studies focus on comparing the performance difference
between outsourcing and self-managing logistics services.
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Table Al
Measurement scales
and sources

Appendix 1

Measurement items

Source

Service quality (SQ)
LSQ (logistics service quality)
Personnel contact quality (PCQ)

PCQ1 The designated delivery contact personnel
makes an effort to understand my situation

PCQ2 Problems are resolved by the designated
delivery personnel

PCQ3 The product knowledge/experience of delivery

personnel is adequate
Order release quantities (ORQ)

ORQ1 Products are consistently available for delivery
when ordered

ORQ2 Logistics company does not impose maximum
delivery size constraints

ORQ3 Logistics company does not impose minimum

delivery size constraints
Information quality (IQ)

Q1 Delivery information communicated by the
carrier is available (timely, traceable)

1Q2 Delivery information communicated by the
carrier is adequate

1Q3 Delivery information communicated by the

carrier is accurate
Ordering procedures (OP)
OP1 Requisition procedures are effective
OP2 Requisition procedures are easy to use
Order accuracy (OA)

OA1l Deliveries rarely contain the wrong items

0OA2 Deliveries rarely contain an incorrect quantity

0A3 Deliveries rarely contain substituted items

Order condition (OC)

0OC1 Products rarely arrive damaged

0C2 Product damage rarely occurs as a result of
transport mode/carrier handling

0C3 Product packages rarely arrive damaged

Order quality (OQ)

0Q1 Products ordered from the website meet product
specifications shown online

0Q2 Products ordered from the website meet
technical requirements

0Q3 Substituted products are satisfactory

Order discrepancy handling (ODH)

ODH1 Correction of delivered quality discrepancies is
satisfactory

ODH2 The discrepancy report process is adequate

ODH3 Response to quality discrepancy reports is

satisfactory

Mentzer et al. (2001), Bienstock
and Royne (2010)

Changed after Mentzer et al
(2001), Bienstock and Royne
(2010)

Changed after Mentzer et al
(2001), Rafiq and Jaafar (2007)

Mentzer et al. (2001)

Mentzer et al. (2001), Bienstock
and Royne (2010)

Mentzer et al. (2001), Bienstock
and Royne (2010)

Bienstock et al. (1997)

Mentzer et al. (2001)

Mentzer et al. (2001)

(continued)
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Measurement items

Source

Timeliness (TL)

TL1 Time between placing order and receiving
delivery is short

TL2 Deliveries arrive on promised date/time

TL3 The amount of time a requisition is on back-

order is short (Orders not delivered in time are
subsequently sent quickly)

ESQ (e-service quality)
Ease of use (EOU)

EOU1 It is easy to get access to the company’s website

EOU2 The site is user friendly

EOU3 Navigation on the site is easy

EQOU4 It is easy to find my way on the site

Web design (WED)

WED1 The information on this site is attractively
displayed

WED2 The site layout and colors are appealing
(fascinating)

WED3 I am satisfied with the site design

Responsiveness (RES)

RES1 It is easy to get in contact with this online
company

RES2 This online company is interested in feedback

RES3 The online company quickly replies to requests

Customization (CUS)

CUS1 I feel that my personal needs have been met
when using this site or completing transactions
with this online store

CUSs2 This site provides me with information and
products according to my preferences

CUS3 I feel that the online store has the same norms

and values as I have
Assurance (ASS)

ASS1 I feel secure about the electronic payment system
of this company

ASS2 The online company is trustworthy

ASS3 I feel secure when providing private information

to this online company

Customer satisfaction (CS)
Customer satisfaction with logistics (CSL)

CSL1 What is your general impression of the delivery
service? (1 = terrible; 7 = perfect)
CSL2 Which word best describes your feelings

towards the logistics company? (1 = completely
dissatisfied, 7= completely satisfied)

CSL3 How satisfied are you with the delivery service?
(1 = completely dissatisfied, 7= completely
satisfied)
Customer satisfaction with e-service (CSB)
CSE1 I am generally pleased with the company’s

(e-retailer) online service

Mentzer et al. (2001), Bienstock
and Royne (2010)

Mentzer et al. (2001), Bienstock
and Royne (2010), Ribbink ef al.
(2004)

Ribbink et al. (2004)

Ribbink et al. (2004) (“e-scape” is
used in Van Riel ef al, 2004;
“website design” and “e-scape” are
both used in Ribbink ef al, 2004)

Ribbink et al. (2004)

Ribbink et al. (2004)

Ribbink et al. (2004)

Mentzer et al. (2001), Saura ef al.
(2008)
Mentzer et al. (2001)

Mentzer et al. (2001)

Ribbink et al. (2004)
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Measurement items Source
CSE2 The online company’s (e-retailer’s) website is
enjoyable to use
CSE3 I am very satisfied with the online company’s (e-
retailer’s) online service
CSE4 I am happy with this online company
(e-retailer)

Customer loyalty (CL)
Customer loyalty to logistics (CLL)
Word of mouth — logistics (WML)
WML1 I would recommend this logistics company to Created after Ribbink ef al (2004)
other people
WML2 I would recommend this logistics company’s
deliver services to other people
Purchase intentions — logistics (PIL)
PIL1 I intend to continue using this logistics company  Created after Ribbink et al. (2004)
PIL2 I prefer this logistics company above others

Customer loyalty to e-service (CLE)
Word of mouth — e-service (WME)
WME1 I would recommend this online company to other ~ Ribbink et al. (2004)

people
WME2 I would recommend this company’s website to
other people
Purchase intentions — e-service (PIE)
PIE1 I intend to continue using this online company Ribbink et al (2004)
PIE2 I prefer this online company above others
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