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Abstract—This paper aims to investigate the impacts of service 

quality on customer satisfaction and loyalty in the e-commerce 

context, in particular from a triad view of customer-e-retailer-

3PL (third party logistics) provider. A literature review is 

primarily used to determine the conceptual model and to develop 

the measurement scales. Data were collected through online 

questionnaire survey conducted in China. Structural equation 

modeling was used to analyze the collected data and test the 

proposed research hypotheses. The results indicate that both e-

service quality and logistics service quality are strongly linked 

with customer satisfaction. The research results shown that 

practitioners (e-retailers) should not only focus on e-service 

quality, but also the logistics service quality. This research 

validates the proposed service quality framework with two 

dimensions (e-service quality and logistics service quality) in e-

commerce context. Second, it highlights the impact path of 

service quality on customer satisfaction and loyalty. 

Index Terms—Supply chain management, e-service quality, 

logistics service quality, customer satisfaction, loyalty, e-

commerce.  

I. INTRODUCTION 

Along with the fast growth of Internet and its wide 

application in business, online shopping has grown rapidly in 

many countries [1]. Electronic commerce (e-commerce) brings 

huge business opportunities (such as sale product and provide 

service online) and revenue growth [2] to companies like e-

retailers, mainly due to its convenient, interactive, lower costs 

and high degree of customization and personalization to their 

customers [3]. However, even with the growing number of 

customers for online shopping, e-commerce is proved to be 

complicated and difficult more than traditional way of doing 

business. Improving the service quality of electronic commerce 

is regarded as one of the key factors leading to success or 

failure [4]. 

During the past two decades, service quality in e-

commencer context is increasingly recognized as an effective 

way of gaining and sustaining competitive advantages [5, 6], 

and a key to customer satisfaction and loyalty [7, 8]. One 

branch of past researches has focused on e-service quality [9, 

10] due to the acceptance and usage of internet technologies in 

commerce, which differs the interaction and exchange from the 

traditional business. e-service quality is defined as “the extent 

to which a Web site facilitates the efficient and effective 

shopping, purchasing and delivery” [5]. 

However, this didn’t fully reflect the e-commerce 

experience and the service quality perceived by customers. 

From a process view, e-service is only the first part that 

customer perceived during online shopping, covering search 

and browser product information, and place order online. The 

other important part is the logistics service [4], while 

companies either deliver products to customer by themselves, 

or outsource such service to third party logistics (3PL) provider 

to accomplish the delivery. Logistics service quality is 

regarded as an important key to create customer satisfaction 

[11]. In a recent study, the data show that the most concerned 

two issues of online shopping are actually logistics-related 

problems, including long delivery time, the mismatch between 

the received product and the product specification online [12]. 

As discussed above, in the context of logistics outsourcing, 

the online shopping is happened within a service triad 

consisting of e-retailer, customer, and 3PL provider (see Fig. 1), 

not a dyad with only e-retailer and customer.  

 

 

 

 

 

 

 

 

 
Fig. 1. Service triad of customer-e-retailer-3PL provider in e-commerce context 

 

The perceived service quality of online shopping is much 

more complicated due to several roles interacted with each 

other in the service triad [13, 14]. The perceived service quality 

from customer is not only decided by the e-service provided by 

the e-retailer, but also the logistics service offered by 3PL 

provider. 
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In order to better address the triad nature of the online 

shopping (e-commerce) experience, this research aims to 

propose a framework of service quality combing e-service 

quality and logistics service quality, in particularly with a 

triadic view in order to capture the complex dynamics in the 

context of e-commerce [13, 15], and to investigate the 

relationships between service quality and customer satisfaction 

and customer loyalty. 

This research makes two contributions. First, it validates 

the proposed service quality framework with two dimensions 

(e-service quality and logistics service quality) in e-commerce 

context. Second, it highlights the impact path of service quality 

on customer satisfaction and customer loyalty. 

In the following sections, hypotheses related with service 

quality and customer satisfaction/loyalty are developed through 

a literature review. Then, results from the study that conducted 

to test the research hypotheses are presented. Finally, 

theoretical contribution and management implications are 

discussed, and future research directions are proposed. 

II. TTHEORETICAL FRAMEWORK AND HYPOTHESES 

A. Service quality and customer satisfaction and loyalty 

Service quality (SQ) has been an important research topic 

in the marketing literature for some time beginning with the 

conceptual model developed by [16]. The delivery of high SQ 

strengthens corporate brands and excellence in the service 

encounters [17], and contributes to consumer satisfaction. 

In the e-commerce context, customer satisfaction is 

normally defined as “the customers' comparing applause of an 

e-commerce enterprise, which causes the customers' re-

purchase” [18], and it is proven to be positively related to 

customer loyalty. 

B. E-service quality 

The quality of the online business service is considered to 

be an important driver for the success of B2C e-commerce and 

companies’ differentiation strategy [19], and it is normally 

referred as electronic service quality (e-SQ) and defined as “the 

extent to which a web site facilitates efficient and effective 

shopping, purchasing, and delivery of products and services” 

[6].  

A considerable amount of research has been done on the 

criteria that consumers used to evaluate e-SQ delivered through 

the web site. These criteria range from web site design, 

effectiveness and efficiency of online browse (information 

availability and search), security issue, online purchase (order 

transaction), and delivery of goods and services [20], mainly 

focus on customers' online experience and behaviors [21].  

It is expected that e-service quality has positive impacts on 

customer satisfaction and loyalty, hence there two hypothesis 

are defined below. 

H1: e-service quality directly and positively affects 

customer satisfaction on e-services. 

H2: Customer satisfaction on e-services directly and 

positively affects customer loyalty on e-services. 

C. Logistics service quality 

Research on logistics service quality can be traced back to 

1970s, but it is found that it is difficult to be measured, 

particularly in an online shopping context. 

In a B2C (business-to-customer) context, three dimensions 

including availability of products, timeliness of delivery and 

quality of delivery can be used to measure the physical 

distribution service quality (PDSQ, [22]). Communication was 

added as the fourth dimension emphasizing the importance of 

order status information in improving SQ [23]. While in a 

business-to-business (B2B) context, PDSQ can be evaluated 

with three outcome dimensions: availability, timeliness and 

condition [24]. The PDSQ framework was extended with 

several other constructs, covering the ordering process and 

receiving process [11]. 

This test will test whether logistics service quality has 

positive effects on customer satisfaction and customer loyalty. 

H3: Logistics service quality directly and positively affects 

customer satisfaction on logistics services. 

H4: Customer satisfaction on logistics services directly and 

positively affects customer loyalty on logistics services. 

D. Conceptual framework 

From a view of the triad in the e-commerce context, the 

perceived service quality of online shopping is defined with 

two dimensions: e-service quality and logistics quality. This 

research investigates how these two factors influences 

customer satisfaction and loyalty. Figure 2 presents the 

conceptual framework with the proposed hypotheses in this 

research. 

In order to fully understand the inter-relationship within the 

service triad as described in Figure 1, the following hypotheses 

are developed to test their interactions. 

H1a: e-service quality directly and positively affects 

customer satisfaction on logistics services. 

H1b: e-service quality directly and positively affects 

customer loyalty on e-services. 

H1c: e-service quality directly and positively affects 

customer loyalty on logistics services. 

H2a: Customer satisfaction on e-services directly and 

positively affects customer loyalty on logistics services. 

H3a: Logistics service quality directly and positively 

affects customer satisfaction on e-services. 

H3b: Logistics service quality directly and positively 

affects customer loyalty on e-services. 

H3c: Logistics service quality directly and positively 

affects customer loyalty on logistics services. 

H4a: Customer satisfaction on logistics services directly 

and positively affects customer satisfaction on e-services. 

H4b: Customer satisfaction on logistics services directly 

and positively affects customer loyalty on e-services. 

H5: Customer loyalty on logistics services directly and 

positively affects customer loyalty on e-services. 

 

 

 

 



III. RESEARCH METHODOLOGY 

A literature review was primarily used to determine the 

conceptual model and to develop the measurement scales. Data 

was collected through using the online questionnaire firstly 

developed as English version and then translated into Chinese. 

Structural equation modeling was used to data analysis. 

A. Measurement Scales 

E-service quality (ESQ) was measured by 5 constructs 

mainly derived from [8]. Logistics service quality construct 

was based on [11]. Customer satisfaction was measured by 

items developed from [8, 11, 25]. Customer loyalty was 

measured by items generated from [8]. Table I shows the list of 

measurement constructs and items, and their detailed sources. 

All construct items were measured on a seven-point Likert-

like scale, ranging from 1 (=strongly disagree) to 7 (=strongly 

agree). 

B. Data collection 

A questionnaire was designed to measure service quality, to 

evaluate the customer satisfaction and loyalty. The online 

questionnaire link was sending out to contacts through QQ, 

which is the most popular social networking tools in China. 

And these contacts are also asked friendly to pass the 

questionnaire link to their own contacts. As a result, total 

number of requests and response rate are not calculated. In 

total, 699 samples are collected. Table I shows the respondents 

characteristics. Within 699 respondents, 495 are valid and 

others are invalid due to uncompleted questions. 

Why China was selected for this research is because, as the 

second largest economy in the world, online shopping grows 

very fast in China in last few years. The number of Internet 

users in China has reached 618 million by the end of December 

2014, of which the online shoppers amount to 302 million, and 

this means a continuous growth rate of 24.7% comparing with 

2012 [26]. Moreover, the total market transaction amount of 

online shopping has hit 1.26 trillion Yuan (RMB) in 2012, with 

a growth rate of 66.5% [12]. 

C. 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 is measured by 

Cronbach’s α [27]. Cronbach’s α value for all four 

measurement scales are all above 0.75, which shows good 

reliability of the measurement scales. 

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 [28]. As 

presented in Table III, it reveals that coefficients for all items 

greatly exceed twice their stand error. Such significance 

provides evidence of convergent validity for the tested items. 



In addition to convergent validity, to ensure adequacy of 

the measurement model, discriminant validity should also be 

evaluated to address the extent to which individual items 

intended to measure one latent construct do not at the same 

time to measure a different latent construct [29].  

D. Structural equation modelling method 

In this research, structural equation modeling [28] with 

AMOS 20.0 is used to estimate the conceptual model as 

described in Fig. 2, and the analysis is based on the sample of 

495 respondents. 

TABLE I.   RESPONDENTS CHARACTERISTICS (BASES ON 699 SAMPLES) 

(*Notes: RMB Yuan, during the data collection period, the exchange rate is 

USD/CNY: 6.117(low)-6.196(high)) 

 

IV. EMPIRICAL ANALYSIS AND RESULTS 

A. Hypotheses testing with structural model 

Table II provides a summary of the goodness of fit statistics.  

TABLE II.  FIT STATISTICS OF STRUCTURAL MODEL 

Fit statistics Overall fit measure 

Notation  Model value 

Chi-square to degrees of 

freedom 
x2/d.f. 

2.607 (x2=3937.175; 

d.f.=1510) 

Root mean square error of 

approximation 
RMSEA 0.053 

Root mean square residual RMR 0.090 

Goodness of fit index GFI 0.757 

Normed fit index NFI 0.868 

Comparative fit index CFI 0.914 

Incremental fit index IFI 0.914 

 

As shown in Table II, all the indices are with the 

recommended range. In particular, with x2/df less than 3.0 

suggested by [30], and RMSEA less than 0.08 according to 

[31], the measurement model fits well. 

As a measure for the goodness-of-fit, this research used 

incremental fit index (IFI) and comparative fit index (CFI). The 

IFI and CFI index values for the measurement models are both 

0.914 (see Table II) suggesting an adequate fit [32]. 

The results of hypothesis test using the SEM technique are 

shown in Table III. 

TABLE III.  TABLE V. RESULTS OF HYPOTHESIS TEST FOR STRUCTURAL 

MODEL 

Hypothesis Path 
Path 

coefficient 
S.E. C.R. p 

H1 CSE←ESQ .620 .066 10.201 *** 

H1a CSL←ESQ .202 .080 2.728 .006 

H1b CLE←ESQ .089 .057 1.725 .085 

H1c CLL←ESQ .092 .089 1.225 .221 

H2 CLE←CSE .718 .063 12.813 *** 

H2a CLL←CSE .527 .081 7.815 *** 

H3 CSL←LSQ .400 .085 5.304 *** 

H3a CSE←LSQ -.116 .069 -1.986 .047 

H3b CLE←LSQ -.071 .050 -1.652 .098 

H3c CLL←LSQ .098 .071 1.556 .120 

H4 CLL←CSL .138 .067 2.667 .008 

  H4a CSE←CSL .416 .062 9.637 *** 

 H4b CLE←CSL -.071 .062 -1.959 .050 

H5 CLE←CLL .293 .068 7.591 *** 

(Notes: Significance level are denoted as *p<0.05, **p<0.01, ***p<0.001) 

 

The findings for hypothesis H1 indicated that e-service 

quality has positive impacts on customer satisfaction on e-

service. Moreover, this customer satisfaction on e-services 

strongly leads to customer loyalty on the e-services as 

hypothesis H2 is being accepted (ESQCSECLE). 

Furthermore, customer satisfaction on e-services has a positive 

link with customer loyalty with the logistics services as 

 
Category Frequency 

Percent 

(%) 

Gender Male 353 51% 

Female 346 49% 

Age <19 9 1.3% 

20-29 473 67.7% 

30-39 159 22.7% 

40-49 39 5.6% 

50-59 17 2.4% 

60-69 2 0.3% 

Monthly 

average 

amount of 

online 

shopping 

(RMB*)  

<50 97 14.16% 

50-99 94 13.72% 

100-199 149 21.75% 

200-299 90 13.14% 

300-399 67 9.78% 

400-499 28 4.09% 

>500 160 23.36% 

Most-visited 

website for 

online 

shopping 

Amazon 36 5.26% 

eBay 4 0.58% 

Taobao 505 73.72% 

Dangdang 26 3.8% 

Jingdong 82 11.97% 

Others 32 4.67% 

Most-bought 

product 

category 

Books 87 12.7% 

Music/Games/Film 2 0.29% 

Electronics 83 12.12% 

Computer & Office 26 3.8% 

Home/Garden/Pets 24 3.5% 

Toys/Children/Baby 32 4.67% 

Clothes/Shoes/Watches 351 51.24% 

Sports/Outdoors 15 2.19% 

Grocery/Health/Beauty 62 9.05% 

DIY/Tools/Car 3 0.44% 



indicated through the acceptance of hypothesis H2a. This also 

means e-service quality will in-directly affect customer’s 

loyalty on the selected logistics services (ESQCSECLL). 

Since hypothesis H1b and H1c are both being rejected, that 

means there a no direct affects between e-service quality and 

customer loyalty on both e-service and logistics services. 

However, e-service quality will in-directly impact on customer 

loyalty on both e-services and logistics services via positive 

customer satisfaction on e-services as discussed above.  

However, hypothesis H1a is accepted, which means to 

some extent, e-service quality has impact on customer 

satisfaction with the logistics services. This is an unexpected 

finding in this research. Furthermore, this indicated that it will 

in-directly impact on customer loyalty with the logistics 

services through the positive link between CSL and CLL as 

indicated by the acceptance of hypothesis H4. 

(ESQCSLCLL) 

As expected, the findings for H3 prove that logistics service 

quality also has positive impacts on customer satisfaction on 

logistics services, and this customer satisfaction will impact on 

customer loyalty on the logistics services as hypothesis H4 is 

being accepted (LSQCSLCLL), but it is not as strong as 

the customer satisfaction on e-service did on the customer 

loyalty on the e-service. 

However, same as the e-service quality, logistics service 

quality has no positive impacts on customer satisfaction and 

loyalty with the e-services as indicated through the rejection of 

hypothesis H3a and H3b. Meanwhile, with the rejection of 

hypothesis H3c, it indicated that logistics service quality has no 

direct impacts on customer loyalty with the e-services. But 

logistics service quality will impact on customer loyalty with 

the logistics services through customer’s satisfaction on the 

logistics service as discussed above.  

As indicated by the rejection of hypothesis H4b, it means 

customer satisfaction with the logistics services has no direct 

impacts on customer’s loyalty with the e-services. However, it 

will in-directly impacts on the customer loyalty with e-service 

with the positive customer satisfaction on e-services 

(CSLCSECLE) as indicated by the acceptance of 

hypothesis H4a. This also means logistics service quality will 

in-directly influence customer’s loyalty on e-services via the 

path of (LSQCSLCSECLE).   

Another interesting finding is that, logistics service quality 

also will impact on customer’s loyalty with the e-services 

through the path of LSQCSLCLLCLE due the 

hypothesis H5 is being accepted.  

V. CONCLUSION 

This research has tested the inter-relationships among 

service quality (including e-service quality and logistics service 

quality), customer satisfaction (on both e-services and logistics 

services), and customer loyalty (on both e-services and 

logistics services).  

For the contribution to the service quality field, this 

research developed and verified a service quality framework 

for e-commerce context, the research results have emphasized 

that service quality should integrate two dimensions including 

both e-service quality and logistics service quality. This is also 

a contribution to practitioners.  

For the contribution to practice, many e-commerce 

companies, they have realized the importance of both e-

services and logistics services and its quality to their 

profitability, which is coincide with our research results. And 

in particular, they have started to develop their own logistics 

strategies and either manage their logistics by themselves or 

outsource it to professional third party logistics service 

providers in order to improve customer satisfaction and loyalty 

to their e-services to maintain high profitability. With the 

verified path from the research results, both e-commerce 

companies and logistics companies could find several effective 

and efficient ways to improve customer satisfaction and loyalty 

on their services 

One of the limitation of this research is that, the survey is 

conducted in China only, future data could be collected in other 

countries to verify whether different cultural backgrounds will 

impact the research results or not. Comparative studies with 

results from different countries could be more interesting to 

global companies in order to improve their global customers’ 

satisfaction and loyalty with their services.   
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