
 

 1

Exploratory study of e-tailing service reliability dimensions 
 
 

ZHAO Qianqian and QIN Jin qjin@ustc.edu.cn 

(School of Management, University of Science and Technology of China, Hefei, 230026, China) 
 
 
 
 

Abstract 

Reliability is an important aspect of service quality in the online retail environment. However, 
research on e-tailing service reliability is limited. The objective of this study is to explore the 
dimensions of e-tailing service reliability. Based on literature and in-depth interviews, a 
questionnaire with twenty-three items were developed to explore customer’s perception of 
e-tailing service reliability. Survey data were collected and analyzed through exploratory factor 
analysis and regression analysis. Our results indicate that the dimensions of e-tailing service 
reliability include product conformance, distribution reliability, information reliability, customer 
service reliability and web technology reliability.  
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Introduction 

Internet has become an important channel for business to sell products and services. In 2013, 
e-commerce sales in US reached $ 258.9 billion, an increase of 15 percent compared with 2012. 
In the next few years, US online retail market will maintain the growth and reach $ 434.2 billion 
in 2017 (E-marketer 2013). Also in China, according to the 32th China Internet Development 
Statistics Report released by CNNIC, Chinese netizens reached 591 million by the end of June 
2013. Online shopping users reached 271 million, an increase of 29 percent over the previous 
year (CNNIC 2013).  

In online retailing environment, customers mostly interact with company through a cold 
technical interface rather than through real sales staff. Products are delivered by logistics 
providers without customer’s direct involvement. This causes many service quality issues such as 
inaccuracy product description information, late delivery, receive damaged goods or partial 
orders and pay extra shipping costs, etc (Bitner et al. 2000, Zeithaml et al. 2002). It is important 
for business to enhance service quality, especially service reliability, since service failures will 
cause major costs increase, customer complaints, negative word-to-mouth and eventually lower 
customer loyalty (Bitner et al. 2000).  

 Service reliability requires companies to perform the promised service accurately and 
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timely, and avoid mistakes as much as possible. When shopping online, customers’ decision 
making depends on the information provided by the online retailer and their promises. If online 
retailer’s service reliability is low or they cannot perform the promised service, the customer 
perception of service quality will be lowered, and it will affect customer repurchase intention and 
word-of-mouth communication. Hence, how to improve service reliability has become a 
challenge that needs to solve for online retailers. Hence, exploring the dimensions of e-tailing 
service reliability has the important practical significance for online retailers to improve service 
quality, enhance customer satisfaction and loyalty. Based on this, this study explores the 
dimensions of e-tailing service reliability and discusses the impact of the different dimensions to 
the overall service reliability. Managerial implications are also discussed.  

 

Literature review and research questions  
Parasuramen et al. (1988) develope a 22-item instrument (SERVQUAL) and define reliability as 
the ability to perform the promised service accurately and dependably in the traditional offline 
environment. Hence, in the voluminous literature, reliability was also called fulfillment, it means 
that business should fulfill the promised service accurately. Besides the narrower definition of 
the reliability that refer to fulfillment, the broader definition proposed by Zeithmal et al. (2002) 
involve “other meanings” like “technical reliability”. Wolfinbarge and Gilly (2003) also propose 
that reliability should contain technical reliability and function reliability. Boshoff (2007) find 
that reliability should have two sub-meanings, the first could be fulfillment, the second would be 
the system availability, and reliability is a higher-order factor that should include the reliability 
of the website as well as the reliability of the system. Zeithaml et al. (2001) also believe that 
reliability is the accurate technical functioning of website and the correct of service promises, 
billing and product information. Based on the literature, we retain the conception of reliability in 
the SERVQUAL scale, and add the website technical reliability. In this research, we define 
service reliability as an ability to fulfill the promised service accurately and integrally based on 
the web technology. 

 In the research of electronic service quality, researchers have mainly discussed the 
relationships between service reliability and service quality, repurchase intention, customer 
satisfaction and loyalty through empirical study. Wolfinbarge and Gilly (2003) develop eTailQ 
scale and uncover that reliability is the strongest predictor of customer satisfaction and perceived 
service quality and also the second strongest predictor of repurchase intention. Boshoff (2007) 
find that reliability was the strongest predictor of value perceptions. Reliability is proved to be 
the most influential dimension of both overall service quality and customer satisfaction (Jun et al. 
2004). Lee and Lin (2005) draw the same conclusion by using structural equation model (SEM). 
Kim (2009) discovers that reliability is the strongest predictor of e-satisfaction and e-trust. David 
et al. (2011) find service fulfillment/reliability is the most significant factor driving consumer 
satisfaction and loyalty. Yang et al. (2004) consider reliability to be the foremost factor of service 
quality. Grewal et al. (2004) demonstrate that fulfillment/reliability is a strong predictor of 
consumer perceived quality, satisfaction and loyalty.  

 From the above literature review, we can conclude that reliability occupies a decisive 
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position of service quality. In the existing research, most scholars treat service reliability as a 
single general dimension of service quality to explore its significance. Few scholars have 
explored the detailed dimensions of service reliability and the relative significance of each 
dimension. In fact, how to improve service reliability depends on the exploration and 
confirmation of service reliability dimensions. To help e-tailers improve service reliability and 
enrich research in service quality field, this study explores the dimensions of E-tailing service 
reliability and the relative importance of each dimension, and makes management suggestions 
based on our findings.  

  

Research 
Constructs and Generation of scale items 
In this study, we initially adapted relevant measures from literature. These measures are from Li 
and Suomi (2008), Stuart and Richard (2002) and Ding et al. (2011). We made minor wording 
changes in order to avoid duplication.  

With the preliminary scales, an in-depth interview was conducted. We interviewed 20 
graduate students who had rich online shopping experience to make comments on the scales. The 
items were further revised based on the feedback. Finally, we interviewed ten more online 
shoppers to check if there is any important factor missed. The interview result showed that the 
23-item involves all factors they talked, and no more to add. The finalized 23-items were 
included in the survey questionnaire as the initial measurement items. 
 
Questionnaire design and Data collection  
The survey questionnaire consists of 24 scale items, which include the finalized 23 items and one 
extra item to assess consumers’ perceived overall service reliability. The respondents are 
requested to select the best choice that indicates their perceptions on each scale item, using a 
five-point Linkert scale, where 1=strongly disagree, and 5=strongly agree.  

The questionnaire was distributed to 350 respondents, 277 responded, representing a 
response rate of 79.1%. The demographic characteristics of the respondents are described as 
following: about 57.4% participated are male. As for the age group, the majority of respondents 
(87.7%) are in the range of 18-30. From the perspective of education, it shows that 87% are 
undergraduate students. It also shows that the mainly respondents (58.5%) are students, the rest 
are enterprise employees and institution staff, which are the most active online buyers.  
 
Data analysis  
Item analysis  
Critical Ratio (CR) of every item was computed by using item analysis to distinguish the degree 
of respondence to every item in the scale. The sample data were divided into two groups (high 
score group and low score group), and independent sample T-test was used to test the difference 
between those two groups. If the value of CR is greater than 3 with significant level at p<0.05, it 
means that this item has item discrimination. Based on the results of item analysis, we excluded 
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item 22X  (The product sent by the site are well packaged) because it doesn’t reach a significant 

level. 
 
Exploratory factor analysis 
Exploratory factor analysis is used to identify online retailing service reliability dimensions. First, 
KMO testing and Bartlett Test of Sphericity were conducted. Results show that the value of the 
KMO is 0.865 and the Bartlett Test of Sphericity is significant at 0.000, which indicate sample 
data is suit to do factor analysis. Then factor analysis was conducted on these items. We used 
principal component factor analysis with a Varimax rotation to extract the dimensions. We 

deleted two items ( 12X : The return policy at this site is reasonable; 21X  : Provide order 

tracking) that did not load strongly (below 0.5) on any factor and one item ( 3X : Provide accurate 

information) with high cross-loadings (above 0.5) on two or more factors. The scale item 
changed after eliminating those items, so we conducted KMO testing and Bartlett Test of 
Sphericity again, and the principal component factor analysis. Through the scale purification 
process, we got the final scale which consists of 19 items on five factors. These five factors 
account for 68.92 percent of the total explained variance (above 65%), which are suitable for 
further analysis. We labeled and defined the five factors as product conformance, distribution 
reliability, information reliability, customer service reliability and web technology reliability 
according to the meaning of the items included in every factor (see Table 1). 

 Product conformance means that all aspects of the product what customer get is in line 
with the business’s commitment and exhibition. Distribution reliability refers to the reliability of 
the whole process of sending goods/service from business to customer. Information reliability 
means all information that customers obtain from the online retailer in the whole shopping 
process are actual and credible. Customer service reliability indicates that the provided service is 
consistent with the service that business promises in the whole process of online shopping. Web 
technology reliability means that the website has strong technology support, has consistent and 
standardized navigation, and has the required technology to ensure safe and reliable online 
payment transactions. 
 
                          Table 1— Exploratory factor analysis results  

 

Dimensions  

 

Items  

Component  Cronbach

alpha 1      2       3      4       5 

 

Product  

Conformance  

8X The product what 

one got is 

represented 

accurately 

0.859

 

 

 

 

     

 

0.828 
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1X   The quality of 

product what 

one got is in 

line with 

business 

commitment 

10X  The product 

what I got is in 

line with my 

expect 

0.893

 

 

 

 

 

 

 

0.837

 

Distribution  

Reliability  

6X  Product delivery 

accurately and 

timely 

18X  I get what I 

ordered from 

the site 

15X  Product delivery 

with right 

quant ity 

11X  The product sent 

by the site are 

not damaged 

 0.711 

 

 

 

0.892

  

 

 

0.859

 

 

 

0.813

    

 

0.836 

 

Information 

reliability 

9X  Updates 

information 

timely  

2X  Provide detailed 

information 

14X  Accurate billing 

5X  Keep the records 

accurately 

  0.662

 

 

0.790

 

0.819 

0.854

   

0.789 

 

Customer 

13X  After sale service 

is excellent 

   0.849
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service 

reliability 

23X  Prompt 

responses to 

customers’ 

enquire  

19X  handle customer 

complaints 

promptly 

17X  Customer 

service shows 

a sincere 

interest in 

solving 

problems 

0.872

 

 

 

0.830

 

 

0.851

0.873 

Web 

technology 

reliability 

16X  The retrieval 

results meet 

my 

requirement 

20X  Proper links 

7X online payment 

safely and 

reliability 

4X  System runs      

smoothly 

    0.812 

 

 

 

0.830  

0.766 

 

 

0.679 

 

 

0.774 

eigenvalue 6.890 2.230 1.528 1.315 1.130  

Total explained variance （%） 36.26 48.00 56.04 62.96 68.92  

 
Reliability and validity assessment  
Factor reliability is estimated by computing its Cronbach Alpha. As shown in Table 1, the 
reliability analysis results of the five factors are 0.828, 0.836, 0.789, 0.873, and 0.774 
respectively (all above 0.7, the cut-off value for internal consistency). This shows that all the five 
factors have high internal consistency and high reliability.  

 The validity test generally includes content validity test and construct validity test. In 
this study the scale items were extracted from measurement scales in relevant literature and 
in-depth interview, refined and revised based on the feedback of pre-testing. As a result, the 
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questionnaire has high content validity. And as for construct validity, five factors account for 
68.92 percent of the total explained variance, and adjusted scale items have high loadings on all 
factors (above 0.5) or low cross-loadings on two or more factors (below 0.5), which mean the 
questionnaire had high construct validity. 
 
Regression analysis  
To assess the impacts of the five dimensions on overall service reliability, multiple regression 
analysis was conducted. Before building regression model, we first tested multi-collinearity. The 
variance inflation factor (VIF) for each independent variable was computed in order to determine 
the degree of multi-collinearity. The maximal VIF value was 2.881, far less than 10, and we 
conclude there is no multi-collinearity. Next, we conducted autocorrelation testing, using the DW 
value to test serial correlation. If the DW value is between 1.5 and 2.5, the error term is 
independent. The DW value we got is 1.821, which means the model has not serial correlation. 

 Regression analysis was used to examine the importance of the dimensions of service 
reliability. The five dimensions generated by exploratory factor analysis were entered as 
independent variable and customer perceived overall service reliability as dependent variable. 

The result showed that 2R =0.474, adjusted 2R =0.437 all above 0.4, which means the fitting of 

model and data is good; Then we used F-test statistics to assess the degree of the overall model 

fitting for regression equation, the result is that F=43.135, 0.000p £ , which means the 

regression model is statistically significant. The regression equation accounted for 47.4 percent 

of the variance of the dependent variable (F=43.135, 0.000p £ ). The regression model 

parameters are presented in Table 2, and the result of regression analysis are shown in Table 3.  
 

    Table 2 — Regression parameters 

Model  R -Value R 

Square 

Adjusted  

R Square 

F  DW  

1 0.689 0.474 0.437 43.135*** 1.821 

 

Table 3 — Regression analysis results  

Independent 

variable  

Non-Standardized

Regression 

coefficient 

Standardized 

Coefficient  

Beta     

 

 

t-value 

.Sig  
 

VIF  

B  Standard 

Error 

(constant term) 3.318 0.213  5.782 0.000  
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Product 

Conformance 

0.278 0.080 0.332 5.075 0.000 2.556 

Distribution 

Reliability 

0.085 0.069 0.140 1.454 0.052 1.677 

Information 

reliability 

0.201 0.083 0.233 2.662 0.000 2.881 

Customer 

service 

reliability 

0.221 0.079 0.275 4.003 0.000 2.389 

Web 

technology 

reliability 

0.058 0.076 0.077 0.938 0.073 1.682 

 
 As shown in Table 3, the t-value of “product conformance”, “customer service 

reliability” and “information reliability” are significant, and the standardized coefficient are all 
positive values. Hence the three dimensions have statistically significant and positive influences 
on perceived overall service reliability, and the product conformance dimension is the most 
significant one with the largest beta coefficient. 

 
Conclusion 
By using factor analysis and multiple regression analysis to analyze the survey data, we explored 
and established the dimensions of e-tailing service reliability, which include product 
conformance, distribution reliability, information reliability, customer service reliability and web 
technology reliability. We also analyzed the impact of the five dimensions on perceived service 
reliability. Based on the results, we propose the following conclusion and managerial 
suggestions. 

 First, product conformance is the most influential determinant of e-tailing service 
reliability. In online environment, customer can’t touch and feel the product, so a true description 
of product quality is more important to consumers than offline. Online retailers should be well 
informed about the product they sold, and give customer proper promises. In addition, online 
retailers should choose suppliers strictly so as to provide customers with high quality products.  

 Second, customer service reliability has significant effect on perceived overall service 
reliability of e-tailing. Facing the virtual shopping environment, customer wants to receive 
reliable help at the first time when they encounter problems. So online retailers should establish 
proper online service to solve customers’ problems at the first time. 

 Third, information reliability is an important dimension of perceived overall service 
reliability of e-tailing. Due to information asymmetry in retailing, customers are eager to receive 
authentic information to make decision. The product description information should be true and 
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comprehensive. The description language should be accurate and well-understood.  
 Fourth, web technology reliability and distribution reliability only has a minor effect on 

perceived overall service reliability of e-tailing. So business should continue to improve the web 
technology and logistics to provide perfect external environment for online shopping.  
 
Limitations and future research 
There are some limitations in this research. One limitation is sampling: the sample size is small, 
the respondents are mainly college students, and the geographic locations are centered in one 
region. In future we are going to work on two issues at first. One is to enlarge the sample size 
and expand the field of investigation to enhance the generalizability of the results. The other is to 
extend from online to offline and compare the differences.  
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