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The rapid growth of business models in the form of online shops, 

Business to Consumer (B2C) and the Consumer to Consumer (C2C) 

concept, has an impact in the form of intense competition between 

online business owners. It is not easy to find a solution to this 

problem. The owner must provide good or even excellent service by 

improving the website quality so that customers can achieve 

satisfaction and loyalty. This research aimed to specify the influence 

of website quality on customer loyalty with satisfaction as an e-

commerce website moderation variable and to investigate the 

WebQual 4.0 attributes that affect this relationship of the model. This 

study used 104 respondents of Shopee Consumer and analyzed with 

the WebQual with Importance Performance Analysis (IPA) method 

and Structural Equation Model (SEM). The result is that the service 

quality variable significantly influence e-commerce website customer 

satisfaction variable, customer satisfaction variable has no significant 

effect on e-commerce website customer loyalty variables, and website 

service quality variable significantly influence e-commerce website 

customer loyalty variable. The attributes of WebQual 4.0 that need to 

be considered by e-commerce management to impact the level of user 

satisfaction and customer loyalty are “design by the type of website”, 

“provide simple-to-understand information”, “provide information 

following the format”, “feel safe to complete transactions”, “the 

website makes the positive/absolute experience for me”, and 

“provide detailed information”. The research implications can be 

taken into consideration for e-commerce management. 
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1. Introduction 

The impact of intense competition among online business owners is due to the rapid growth of business 

models in the form of online stores such as the Consumer to Consumer (C2C) concept, the Business to 

Consumer (B2C) concept, and through social media, namely Instagram, and Facebook [1, 2]. To create 

a sense of trust and customer satisfaction in order to survive in this business competition, customer 

wants and needs must be observed, studied, analyzed by the owner. [3]. It is difficult to get the answer 

to this problem. Excellent and good service by improving the quality of the website must be provided 

by the owner because it is the main liaison medium between the owner and the customer so that 

customers can achieve satisfaction [3].  
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Several methods have been used to test the website quality assessment, one of them is the 

technology acceptance model (TAM) method. Liao et al. [4] used the application of TAM to examine 

students' behavioral intentions in technology colleges and use a web-based accomplishment appraisal 

system as an instrument to assess their engineering abilities in producing electronic book. Another 

method used by Jebraeily et al. [5] is SERVQUAL. SERVQUAL uses five dimensions (tangibles, 

reliability, responsiveness, assurance, and empathy) to evaluate the hospital information system. Then 

analyzed the gap among user perceptions and expectations and the score significance. The last and 

updated method used by  Andry et al. [6] is WebQual 4.0 and Importance Performance Analysis (IPA). 

WebQual is a method or technique of quantifying a website’s quality based on the last user’s 

perceptions. This method is an extension of SERVQUAL that was previously widely utilized in 

quantifying service quality. IPA is a technic that supplies two dimensions of the performance-

importance network, where importance and performance values wade the various attributes reside are 

plotted over each other. The resulting interest performance chamber is generally separated into four 

quadrants.  Using WebQual 4.0 for this research, it is found that the results of the three-dimension have 

significant results. Customers are satisfied with certain aspects of the facilities, menu, and content of the 

website. Different results were obtained by Christianto et al. [7]. Christianto et al. [7] conducted tests to 

quantify news website’s user quality and satisfaction using WebQual 4.0 dan IPA method. Results 

obtained that the difference between performance and importance shows a negative value, so it can be 

concluded that that the website’s accomplishment has not fulfilled its user expectations on every study 

indicator.  

The aim of the present study by Giao et al. [8] is to verify the effect of website quality on 

consumer’s e-loyalty, writing down the mediating role of electronic trust, electronic satisfaction, and 

perceived enjoyment. Next, this research verifies the effect of consumer electronics loyalty. The outcome 

of this research states that website quality has a positive relationship with e-loyalty, which is partially 

intervened via e-trust and e-satisfaction. Also, e-loyalty and electronic word-of-mouth (e-WOM) have a 

positive effect. The primary results of this study suggest some of the empirical implications for Internet 

marketers and online sellers in Vietnam. E-vendors need to know customer expectations and e-loyalty 

associated with online shopping to gain new customer interest and to look at existing customers. Zhou 

et al. [9] conducted a research to create a metering scale for e-Service Quality (e-SQ) in telecom 

adjustments, and to inspect the effect among the three variables, namely e-SQ, customer satisfaction, 

and customer loyalty. The analysis emphasizes the positive influence among three variables, namely e-

SQ, satisfaction, and loyalty. Moreover, e-SQ is known to be the main forecaster of customer satisfaction 

and loyalty. In addition, satisfaction came out as the dominant predictor of loyalty. Study by Huang et 

al. [10] explores the role of service quality and brand awareness impacting customer satisfaction and 

loyalty in the B2B technology service company. The study results showed that service quality has a 

directly proportional relationship to customer satisfaction, customer satisfaction is directly proportional 

to customer loyalty, and brand awareness has a directly proportional relationship to the connection 

between service quality and satisfaction. Raza et al. [11] in their study, aimed to examine the structural 

mix between the quality of Internet banking services with extended SERVQUAL dimensions, 

satisfaction, and loyalty with its own constructs. The results showed that the relationship between the 

three constructs had a positive and significant effect. Different results obtained by  Mardatill et al. [12] 

state that the five dimensions of service quality (ease of use, web design, responsiveness, 

personalization, assurance) do not affect customer satisfaction. Sørum et al. [13] in their research, 

analyzed data on 296 websites that participated in the Danish web award, stated that website quality 

has no positive relationship with satisfaction.  

As explained in the background and there are differences in research methods and research gap 

on variables that affected customer loyalty, we conduct a research with Shopee e-commerce as the 

object. This study’s purpose is to check the impact of website quality of service on the customer's loyalty 

with satisfaction as a moderating variable of the e-commerce website and to investigate the WebQual 

4.0 attributes that affect this relationship of the model. The last purpose of this research is to describe 

new things from research based on several previous studies that were referred. This research’s 

contribution or benefit is to provide solutions for e-commerce management in managing their website 

regarding the attributes that are considered in supporting the quality of a system for customer 
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satisfaction, so that eventually the purpose of the enterprise can be reached. This research’s subjects are 

students of the ITB STIKOM Bali especially the study program of Information System. 
 

2. Related Work 

According to Jundillah et al. [14] website quality is a technique of quantifying the website quality based 

on the last user's perceptions. This method is a development from the SERVQUAL method used to 

measure service quality [15]. Haryanti and Setyorini [15] stated that WebQual is the basic concept of 

Quality Function Deployment (QFD), a structured process that supplies the means to recognize and 

convey the customer opinion via each level of production result establishment and enforcement. 

WebQual has been used and expanded since 1998 and has undergone several iterations to refine its 

dimensions and variables. The development of WebQual started from WebQual 1.0 and finally became 

WebQual 4.0 [16]. According to the measurement model of website quality is based on 3 attributes of 

WebQual 4.0, namely Usability, Information Quality, and Service Interaction [17] with 22 indicators.  

IPA has the main function of providing and displaying information related to service factors that 

significantly influence customer satisfaction. Service factors are the attributes that need to be improved 

and better according to consumers since the current condition is unsatisfactory[18]. IPA intends to 

quantify the relationship between perceptions and consumer expectations and prioritize correcting the 

quality of the product or service, which is usually known as quadrant analysis [19]. This method 

displays a scatter diagram from the Importance-Performance Analysis by having the criteria contained 

in 4 quadrants. For the quadrants, see Fig. 1. 

 
Fig. 1. Importance Performance Analysis (IPA) model [6] 

Satisfaction is an expression that is expressed whether it is happy or not, compared between the 

expectations of a product (expected) and the reality of the product (obtained) [20]. Satisfaction is a 

consumer's response to fulfilling their needs. Customer satisfaction includes the difference between 

expectations and the performance or results felt by the customer. Customer Satisfaction consists of three 

main aspects. First, General Satisfaction, a situation where the customer is satisfied with the overall 

benefits of the product or service. Second, Confirmation of Expectations, a situation where there is a 

level of conformity between the performance that has been received and the expected expectations. The 

last,  Ideal Situation, a condition where the performance of the product or service used is compared to 

similar products, which are ideal according to consumers [21].  

According to Kotler & Armstrong [22], maintaining customer loyalty is something that makes 

sense in our minds economically. Loyal customers usually use the company’s products more than 

regular customers and for a longer period of time. Losing a loyal customer can mean losing the revenue 

stream from that customer in the future. There are three characteristics of loyal customers. The first 

characteristic is Repeat Purchases, defined as the availability and ability of customers to buy or reuse 

products or services in the future. Second is Referral, which means the willingness and desire of 

customers to refer and provide directions or recommendations to buy products or services to friends or 

other people. The last is Retention, a situation or condition where the buyer feels bound and obliged to 

use the brand, which causes the consumer to choose and buy the product again, even though there are 

many substitute products available on the market. 
 

3. Method  

Quantitative descriptive is used in this study. Descriptive research aims to provide an overview of a 

social/natural phenomena systematically, factual, and actual manner. This research wants to do 
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scientific research systematically by providing facts and research results in the form of data of calculated 

numbers [23]. This research consists of several stages for collecting research materials and research 

analysis (WebQual 4.0 with IPA and structural equation model) as shown in Fig. 2. 

Start

Defines the problem

Determine research 
objectives

Preparing a questionnaire 
that will be distributed

Validity Test & 
Reliability Test

Research data collection

Test results

Data processing and analysis
WebQual 4.0 method

Yes

No

Importance Performance 
Analysis

Test Result

Structural Equation Model

Conclusions & Managerial 
Implications

Collecting research 
material

Research Analysis

 
Fig. 2. Research flow 

3.1. Questionnaire 

In this study, the primary data collection technique is used by creating and distributing questionnaires. 

Questionnaires are created using the help of Google Form and the links are distributed to research 

objects or respondents, namely students. These students are students of Information System study 

program, ITB STIKOM Bali. The selection of respondents from these students is based on the 

consideration that these students are generation Z from the Industrial Revolution 4.0 era and 

understand the development of digital technology advances, especially in the field of information 

systems. So that, generally, they are used to making online purchase transactions. A total of 104 

respondents were selected and used as respondents. 
 

3.2. Data collection techniques 

The purposive sampling method was selected and used to determine and select respondents. This 

sampling technique is the determination of the sample with specific considerations [24]. The terms used 

are as follows: 

a. ITB STIKOM Bali students aged 17 years and over.  

b. Have a login for the Shopee.co.id website. 

c. Have made a purchase transaction at Shopee. 
 

3.3. Measurement of research variables 

This study used the WebQual 4.0 analysis to observe the quality of a website, an approach that is reused 

from previous studies while using another different research object, which is Shopee. This method has 
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3 dimensions and 22 attributes of quality measurement service sites [25]. These indicators can be found 

in Table 1. 
Table 1. Attributes WebQual 4.0 

Dimension Indicator 

Usability  Ease of operating the website (US1) 

Interaction with the website is easy to understand (US2) 

Ease of navigating the website (US3) 

Convenient of use of the website (US4) 

The website has an interesting look (US5) 

Type of website based on its design (US6) 

The website is convincing and competent (US7) 

The website makes a positive or absolute experience (US8) 
 

Information Quality  Provide proper information (IQ1) 

Provide reliable output or information (IQ2) 

Provide timely information (IQ3) 

Provide relevant information (IQ4) 

Provide information that is simple to realize (IQ5) 

Provide detailed information (IQ6) 

Provide information according to format (IQ7) 
 

Service Interaction  Have a good reputation (SI1) 

Feel safe and protected to carry out transactions (SI2) 

Feel safe providing personal information (SI3) 

Can guarantee the safekeeping of personal information (SI4) 

Have a good image in the community (SI5) 

Build it convenient to communicate with companies/organizations (SI6) 

Rest assured that the product ordered will be sent as promised (SI7) 

The research model in SEM analysis is an explanatory research according to the level of 

explanation. The level of explanation aims to explain the position of the variables under study and the 

relationship between one variable and another. The research variables used in this study are: 

a. Web service quality is what is referred to as service quality is the difference between the 

expectations and the reality of the customer for the service received. The dimension used includes 

usability, quality of information, and service interactions with 22 indicators above.  

b. Satisfaction is the difference between expectations and the performance or results felt by customers. 

Satisfaction indicators include product quality, service quality, emotional, price, cost, and 

convenience.  

c. Loyalty is a firmly held commitment to repurchasing or repeating a preferred product/service 

consistently in the future, thus leading to the purchase of the same brand, despite situational 

influences and marketing efforts that could potentially lead to a shift in behavior. Loyalty is 

measured by three indicators, including recommending the Shopee website, making repeated 

purchases, and future transactions. 

All variables in this study are latent or construct variables, namely variables that cannot be 

measured directly (unobserved). Therefore, the existence of these latent variables is measured by 

statement indicators in Likert scale. In this study, the measurement of the statement used a five-level 

Likert scale, namely: 1: Strongly Disagree, 2: Disagree, 3: Neutral, 4: Agree, 5: Strongly Agree. 
 

3.4. Data analysis 

Following are the data analysis steps of this research: 
 

Step 1: Validity and reliability test  

According to Sekaran in Jusoh, et al. [26], better instruments will better guarantee the accuracy of the 

results, which will improve the scientific quality of the research. Therefore, it is necessary to assess how 

good the measurements (goodness of measurement) in this study. To measure the goodness of 

measurement, this study used the validity test and reliability test.  
 

Step 2: WebQual with Importance Performance Analysis (IPA)  

WebQual is one of the most widely used techniques for quantifying a website's quality based on user 

or visitor perceptions. The development of WebQual started with WebQual 1.0 and finally became 

WebQual 4.0 with the latest dimensions are usability, information quality, and service interaction. The 

Importance Performance Analysis (IPA) method aims to quantify the connection between consumer 
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perceptions and product/service quality improvement priorities, known as quadrant analysis [27]. IPA 

combines the metering of the stage of importance (expectation) and the stage of performance 

(perception) in a two-dimensional graph that makes it simple to decipher the data and to get practical 

tips [14]. The IPA graph is divided into four quadrants.  
 

Step 3: SEM analysis  

SEM analysis is used for processing techniques and data analysis which is a multivariate statistical 

method with a combination of two analyzes, namely factor analysis and regression analysis 

(correlation). SEM analysis has the objective of checking and verifying the relationship between the 

variables of the model, either between indicators and constructs or relationships between constructs 

[28]. SEM used in this study is covariance-based SEM (CB-SEM or Covarians Based-Structural Equation 

Modelling), which intercorrelates or frees the indicators to correlate with the indicators and their latent 

variables. The data processing process in this study used statistical programs/software Amos and SPSS. 

The hypothesis resulting from the SEM analysis is: 

a. Service quality has a significant positive impact on consumer loyalty to Shopee. 

b. Customer satisfaction has a significant positive impact on customer loyalty at Shopee. 

c. Service quality has a significant positive impact on customer satisfaction at Shopee. 
 

Step 4: Integration of WebQual with Importance Performance Analysis (IPA) and SEM analysis  

The final analysis step is carried out to select the similarity of the attributes that appear in the WebQual 

analysis with IPA and the WebQual attributes that form the fit model from the results of the 

confirmatory analysis in the SEM analysis. This attribute will be the basis for e-commerce management 

considerations to achieve customer satisfaction and loyalty. 

  

  

Fig. 3. Demographics of respondent 

4. Results and Discussion 

4.1. Demographics of respondents 

The number of questionnaires collected was 115, following the election outcomes, a total of 104 

respondents were used in this research. The limited number of respondents was caused by limited 

research time and the COVID-19 pandemic, limiting the space for distributing questionnaires. 

Questionnaires were distributed through the e-questionnaire using Google Form. Respondent’s 

demographic is divided into gender, age, user registration date, transactions at Shopee, and the number 

of purchases of goods on Shopee e-commerce. For gender, the results obtained that as many as 44 

respondents are male and 60 respondents are female. Second, for the age category of respondents, the 

results of respondents fall in the age range of 18-22 years old are 88 respondents, the age range of 23-27 

years old are 14 respondents, and the age range 28 years and over are 2 respondents. Third, for account 

http://doi.org/10.26594/register.v7i2.2266


113 
I. G. N. S. Wijaya et al.  ISSN 2502-3357 (online) | ISSN 2503-0477 (print) 

regist. j. ilm. teknol. sist. inf.                               7 (2) July 2021 107-124 

E-commerce website service quality and customer loyalty using WebQual 4.0 with …              http://doi.org/10.26594/register.v7i2.2266 

 

registration and transactions, the results show that all respondents have accounts at Shopee and have 

had transactions at Shopee. Fourth and for the latter, the category of the number of purchase 

transactions in a period of 6 months, the results of the data obtained are that 65 respondents had 1-3 

transactions, 18 respondents had 4-6 transactions, 19 respondents had 7-9 transactions, and 12 

respondents had more than 9 transactions. The demographic of the respondents can be found in Fig. 3. 
 

4.2. Validity and reliability test  

A validity test is required to find the level of reliability of quantifying equipment used in testing. The 

validity test is carried out by appeal the calculated r-value (Pearson Correlation) with the r table, which 

has a significant of 5% [29]. Validity test results of the performance level and importance of each 

question variable is shown in Table 2 and Tables 3, and the results of the Corrected Item-Total 

Correlation value is computed using SPSS. The data is valid if the value of r count > 0.1909. 
Table 2. Results of the validity level of performance 

Category Indicator Pearson Correlation Validity 

Usability US1 .809** Valid 

US2 .841** Valid 

US3 .827** Valid 

US4 .801** Valid 

US5 .771** Valid 

US6 .691** Valid 

US7 .779** Valid 

US8 .721** Valid 

Information Quality IQ1 .889** Valid 

IQ2 .856** Valid 

IQ3 .804** Valid 

IQ4 .900** Valid 

IQ5 .839** Valid 

IQ6 .787** Valid 

IQ7 .884** Valid 

Service Interaction Quality SI1 .825** Valid 

SI2 .830** Valid 

SI3 .889** Valid 

SI4 .785** Valid 

SI5 .857** Valid 

SI6 .812** Valid 

SI7 .740** Valid 

The reliability check is utilized to specify the stage of consistency of respondents in replying 

inquiries [30]. Cronbach's Alpha value shows reliability test with the provision that the value limit is > 

0.7 [31]. Calculation of Cronbach's Alpha level of work and level of importance in this study can be 

found in Table 4. 
 

4.3. Gap analysis (GAP) 

 The analysis was carried out by calculating the average value of assessing user perceptions and 

expectations of website quality [32]. The result of the gap analysis is detailed in Table 5. 

By looking at the measurement results in Table 5, it can be found that for each attribute of the 

three assessed WebQual dimensions, the importance score is greater than the performance score. Even 

if observed further, the gap between the importance score and the performance score has a negative 

value for each attribute and has an overall average value of -0.23. It can be said that all attributes in the 

existing WebQual dimension have not met user expectations because the performance has not been the 

same or exceeded the importance score, so that it is negative. The expectations of the user are still much 

greater than what they feel. Parallel with the outcomes obtained by Christianto et al. [7], the average 

value of the difference in the gap of all attributes of the three dimensions used is -0.40. It has not met 

the level of user expectations compared to the performance level of the website. Based on the research 

results from the gap analysis, the gap value obtained from all attributes is negative and the average 

value of the gap is -0.23. It can be concluded that the e-commerce website has not met the level of 

expectations of its users compared to the given performance level. The three highest differences in the 

gap are obtained by the attributes of SI7, IQ2, and IQ3. In contrast to the research results obtained by 
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Andry et al. [6] where the e-commerce website has met the level of user satisfaction even though it gets 

an average score of -0.41. 
Table 3. Results of the validity level of importance 
Category Indicator Pearson Correlation Validity 

Usability US1 .827** Valid 

US2 .835** Valid 

US3 .879** Valid 

US4 .804** Valid 

US5 .816** Valid 

US6 .758** Valid 

US7 .828** Valid 

US8 .782** Valid 

Information Quality IQ1 .920** Valid 

IQ2 .913** Valid 

IQ3 .865** Valid 

IQ4 .920** Valid 

IQ5 .878** Valid 

IQ6 .884** Valid 

IQ7 .873** Valid 

Service Interaction Quality SI1 .869** Valid 

SI2 .852** Valid 

SI3 .912** Valid 

SI4 .831** Valid 

SI5 .910** Valid 

SI6 .887** Valid 

SI7 .840** Valid 

 

 
Fig. 4. Quadrant IPA 

Table 4. Results of the reliability test 

Instrument Cronbach’s Alpha Reliability 

Performance 0.964 Reliable 

Importance 0.975 Reliable 

From the results of this analysis, a managerial implication can be taken by e-commerce to improve 

the e-commerce website’s performance in order to meet the satisfaction level of the Shopee’s user. All 

attributes' overall performance must be improved, especially for the top three attributes with the highest 

gap value. By improving these attributes, the company's performance results will increase to face strict 

competition between emerging e-commerce giants in Indonesia and the enterprise purpose can be 

reached. 
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Table 5. Gap Analysis 

No Attribute 
Mean Gap 

Imp. Perf.  

1 US1 4.06 3.85 -0.21 

2 US2 4.06 3.88 -0.18 

3 US3 3.99 3.81 -0.18 

4 US4 4.13 3.91 -0.21 

5 US5 4.05 3.83 -0.22 

6 US6 4.01 3.85 -0.16 

7 US7 3.95 3.83 -0.13 

8 US8 4.03 3.72 -0.31 

9 IQ1 3.92 3.65 -0.27 

10 IQ2 4.00 3.66 -0.34 

11 IQ3 3.99 3.65 -0.34 

12 IQ4 3.91 3.71 -0.20 

13 IQ5 4.08 3.85 -0.23 

14 IQ6 4.01 3.76 -0.25 

15 IQ7 4.00 3.79 -0.21 

16 SI1 4.05 3.88 -0.17 

17 SI2 4.16 3.93 -0.23 

18 SI3 3.91 3.63 -0.29 

19 SI4 3.88 3.60 -0.28 

20 SI5 3.95 3.78 -0.17 

21 SI6 3.87 3.70 -0.16 

22 SI7 3.94 3.59 -0.36 

 Average 4.00 3.77 -0.23 

4.4. Importance Performance Analysis (IPA) 

Importance Performance Analysis (IPA) is recommended by the company to specify the level of 

customer satisfaction. Companies compare customer expectations with their performance. If the 

expectation level is greater than the the company’s performance, it has not met satisfaction [33]. The 

output of the IPA analysis consists of indicators in the IPA matrix which are divided into four quadrants 

[34]. The quadrant of the test results using IPA is depicted in Fig. 4 and the result is detailed in the 

discussion section. 

In Fig. 4, it can be inferred that all items have been mapped into four quadrants, namely:  

a. Quadrant I shows that there are 3 attributes included in quadrant I, namely attributes with the code 

US8 (The website creates a positive/absolute experience), IQ2 (Provide reliable information), and 

IQ6 (Provide detailed information). For comparison, the results of the Quadrant I in Andry et al. 

[6] with the attributes: ease of operating the website (US1), design according to the type of website 

(US6), the website creates a positive experience (US8), provide timely information (IQ3), and 

provide detailed information (IQ6). The attributes with the same result are code US8 and IQ6.  

b. Quadrant II shows that there are 9 attributes included in quadrant II, namely attributes with the 

code US1 (Ease of operating the website), US2 (Interaction with the website is easy to understand), 

US4 (Convenient of use of the website), US5 (The website has an interesting look), US6 (Type of 

website based on its design), IQ5 (Provide information which is simple to digest), IQ7 (Provide 

output/information according to format), SI1 (Have a good reputation), and SI2 (Feel protected and 

safe to carry out transactions). For comparison, Andry et al. [6] obtained the results in quadrant II 

with the attributes: interaction with the website is easy to understand (US2), the website has an 

attractive appearance (US5), have a good reputation (SI1), feel safe to complete transactions (SI2), 

can guarantee the safekeeping of personal information (SI4), make it easy to communicate with 

companies/organizations (SI6), and feel confident that the product ordered will be delivered as 

promised (SI7). The attributes with the same result are code US2, US5, SI1, and SI2. 

c. Quadrant III represents the attributes that fall into the low priority category or doesn’t need 

attention. Quadrant III shows that there are 7 attributes that are included in this quadrant, namely 

IQ1 (provide accurate information), IQ3 (provide timely information), IQ4 (provide relevant 

information), SI3 (Feel safe providing personal information), SI4 (can guarantee the maintenance 
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of personal information), SI6 (Build it convenient to communicate with companies), and SI7 (Rest 

assured that the product ordered will be sent as promised). For comparison, Andry et al. [6] 

obtained the results in quadrant II with the attributes of ease of navigating the website (US3), 

website easy to use (US4), the website is convincing and competent (US7), supply accurate 

information (IQ1), supply reliable information (IQ2), supply relevant information (IQ4), provide 

information that is easy to understand (IQ5), and provide information according to format (IQ7). 

The attributes with the same result are code IQ1 and IQ4. 

d. There are three attributes included in Quadrant IV, namely the US3 attribute (Ease of navigating 

the website), US7 (Website is convincing and competent), and SI5 (Have a good image in the 

community). The position of the attributes in Quadrant IV is an excessive condition, and these 

attributes have a poor level of importance but a higher level of performance so that they have 

excessive quality so that users are often ignored. For comparison, Andry et al. [6] obtained the 

results in Quadrant II with the attributes of feeling safe providing personal information (SI3) and 

have a good image in the community (SI5). The attribute with the same result is code SI5. 
Table 6. Standardized Regression Weights & Regression Weights 

   Estimate C.R. 

Usability <--- Service_Quality .820 5.657 

Information_Quality <--- Service_Quality .930 7.052 

Service_Interaction <--- Service_Quality .947  

X1.8 <--- Usability .683  

X1.7 <--- Usability .634 5.961 

X1.6 <--- Usability .625 5.876 

X1.5 <--- Usability .387 3.719 

X1.4 <--- Usability .767 7.096 

X1.3 <--- Usability .827 7.582 

X1.2 <--- Usability .838 7.670 

X1.1 <--- Usability .767 7.095 

X1.15 <--- Information_Quality .856  

X1.14 <--- Information_Quality .869 11.861 

X1.13 <--- Information_Quality .885 12.281 

X1.12 <--- Information_Quality .877 12.052 

X1.11 <--- Information_Quality .742 9.083 

X1.10 <--- Information_Quality .849 11.348 

X1.9 <--- Information_Quality .813 10.515 

X1.22 <--- Service_Interaction .703  

X1.21 <--- Service_Interaction .767 7.391 

X1.20 <--- Service_Interaction .739 7.125 

X1.19 <--- Service_Interaction .777 7.482 

X1.18 <--- Service_Interaction .820 7.883 

X1.17 <--- Service_Interaction .688 6.654 

X1.16 <--- Service_Interaction .773 7.449 

4.5. Structural Equation Model (SEM) 

4.5.1. Stage of the measurement model (Measurement Model) and Confirmatory Factor 

The first basic stage in the SEM analysis technique is the measurement model stage (Measurement 

Model). The measurement model is used to measure the dimensions that make up a factor. Because it 

is related to a factor, we confirm whether the indicator variables can make up a factor. In other words, 

confirmatory factor analysis reflects a measurement model in which the observed variables define the 

latent construct or variable. The critical ratio (C.R) value ≥ 1.96 indicates that the indicator validly 

measures what should be measured in the presented model [35]. In the standardized model estimation 

state, the confirmatory factor analysis test is applied. The result of standardized regression weights after 

testing is shown in the AMOS output table, Table 6. This indicator cannot represent the construct if the 

estimated value or factor loading of the indicator has a significance level of ≤ 0.40, which is carried out 

by processing the respondent’s answer data into a model which is the initial structural model in the 

http://doi.org/10.26594/register.v7i2.2266


117 
I. G. N. S. Wijaya et al.  ISSN 2502-3357 (online) | ISSN 2503-0477 (print) 

regist. j. ilm. teknol. sist. inf.                               7 (2) July 2021 107-124 

E-commerce website service quality and customer loyalty using WebQual 4.0 with …              http://doi.org/10.26594/register.v7i2.2266 

 

figure using the AMOS 21 program, then a Regression Weight table (Loading Factor), Measurement 

Model, and Standardized Regression Weights can be compiled as follows [36].  

 
Fig. 5. Result of structural equation analysis in Model 1 

 

 
Fig. 6. Result of structural equation analysis in Model 2 
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Table 6 implies that the Critical Ratio (C.R) value for all indicators has attended the required C.R 

value rule, which is the value of C.R ≥ 1.96. It is concluded that the 22 indicators from model 1 have 

been able to quantify validly for the model presented in Fig. 5. In Table 6, it can be seen that almost all 

indicators have entered the requirements for an estimated value (loading factor) greater than 0.4. So that 

a construct can be described. Although there is an indicator, namely X1.5, that has a value of ≤ 0.40, 

namely 0.387, this does not interfere with the research model.  

Based on the outcome in Table 7, the outcome can be clarified that Model 1, the initial structural 

model of the research model, is not fit because it has an insufficient probability of 0,000 and does not 

meet several other criteria [35]. So that Model 1 needs to be modified. The result of the modified model 

is shown in Model 2.  

Build upon the outcomes of Table 8, it can be concluded that Model 2, the modified initial 

structural model of the initial research model, is fit because it has a sufficient probability of 0.643, and 

has met several other criteria [35]. From Fig. 6, this model proves the three dimensions that make up the 

quality of website services are usability, information quality, and service interaction with the remaining 

10 indicators. Thus, the modification of the initial structural model can be used in the next stage. The 

next stage is to partially measure the customer satisfaction construct. Measuring the validity of the 

construct indicators for customer satisfaction can be checked in Table 9.  
Table 7. Evaluation of goodness of fit criteria in Model 1 

Goodness of Fit Index Cut-off Value Model 1 Information 

X2- Chi- Square Smaller value is expected 559.229 Bad 

Significance Probability ≥ 0.050 0.000 Bad 

CMIN/DF ≤ 2.000 2.702 Bad 

GFI ≥ 0.900 0.673 Bad 

AGFI ≥ 0.900 0.601 Bad 

TLI ≥ 0.950 0.787 Bad 

CFI ≥ 0.950 0.809 Bad 

RMSEA ≤ 0.080 0.129 Bad 

 

Table 8 Evaluation of goodness of fit criteria in Model 2 

Goodness of Fit Index Cut-off Value Model 2 Information 

X2- Chi-Square Smaller value is expected 28.519 Good 

Significance Probability ≥ 0.050 0.643 Good 

CMIN/DF ≤ 2.000 0.891 Good 

GFI ≥ 0.900 0.950 Good 

AGFI ≥ 0.900 0.914 Good 

TLI ≥ 0.950 1.008 Good 

CFI ≥ 0.950 1.000 Good 

RMSEA ≤ 0.080 0.000 Good 

Table 9 implies that the Critical Ratio (C.R) value for all indicators has passed the required C.R 

value rule, with the value of C.R ≥  1.96. It is concluded that the five indicators of the customer 

satisfaction have been able to validly quantify the model. In Table 9, it can be seen that all indicators 

have satisfied the requirements for an estimated value (loading factor) greater than 0.4. So that a 

construct can be described. The next stage is to partially measure customer loyalty constructs. 

Measuring the validity of the construct indicators of customer loyalty can be checked in Table 10.  
Table 9. Standardized regression weights 

   Estimate C.R. 

X2.1 <--- Customer_Satisfaction .775  

X2.2 <--- Customer_Satisfaction .913 9.014 

X2.3 <--- Customer_Satisfaction .673 6.883 

X2.4 <--- Customer_Satisfaction .573 5.754 

X2.5 <--- Customer_Satisfaction .620 6.277 

Table 10 implies that the Critical Ratio (C.R) value for all indicators has passed the required C.R 

value rule, with the value of C.R ≥ 1.96. It is concluded that the 3 indicators of the customer loyalty have 

been able to validly quantify the presented model. From Table 10, it can be seen that all indicators have 

satisfied the requirements for an estimated value (loading factor) greater than 0.4. So that a construct 

can be described.  
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Table 10. Standardized regression weights 
   Estimate C.R. 

X3.1 <--- Customer_Loyalty .630  

X3.2 <--- Customer_Loyalty .722 4.572 

X3.3 <--- Customer_Loyalty .703 4.597 

After measuring the indicators in each construct, the next step is to measure the validity of all 

indicators simultaneously. The result of measuring the validity of all indicators is shown in Table 11.  
Table 11. Standardized Regression Weights & Regression Weights 

   Estimate C.R. 

X1.8 <--- Usability .738  

X1.6 <--- Usability .655 5.981 

X1.3 <--- Usability .720 6.522 

X1.15 <--- Information_Quality .883  

X1.14 <--- Information_Quality .893 13.043 

X1.13 <--- Information_Quality .925 13.946 

X1.22 <--- Service_Interaction .736  

X1.21 <--- Service_Interaction .760 7.243 

X1.19 <--- Service_Interaction .742 7.076 

X1.17 <--- Service_Interaction .678 6.470 

X2.1 <--- Customer_Satisfaction .775  

X2.2 <--- Customer_Satisfaction .913 9.014 

X2.3 <--- Customer_Satisfaction .673 6.883 

X2.4 <--- Customer_Satisfaction .573 5.754 

X2.5 <--- Customer_Satisfaction .620 6.277 

X3.1 <--- Customer_Loyalty .630  

X3.2 <--- Customer_Loyalty .722 4.572 

X3.3 <--- Customer_Loyalty .703 4.597 

Table 11 implies that the Critical Ratio (C.R) value for all indicators has passed the required C.R 

value rule, namely the value of C.R ≥ 1.96. It is concluded that the 18 indicators of the model have been 

able to validly quantify the presented model. The next stage in this study is to test the confirmatory 

factor analysis. The confirmatory factor analysis test is carried out on standardized estimated 

conditions. In Table 10, all indicators have passed the requirements for an estimated value (loading 

factor) greater than 0.4. So that a construct can be described. 
 

4.5.2. Structural Equation Model (SEM) analysis stage 

a. Overall model fit test results 

Because Confirmatory Factor Analysis analyzes the variables, it is apparent that each of these variables 

can be utilized to create latent constructs, so the next step is to analyze the model or latent contructs. 

Examination of the SEM model is carried out on the Goodness of Fit indices. One of the test instruments, 

the Chi-square, is very sensitive to sample size. The Chi-square score is a checking tool to quantify the 

whole fit. Chi-square checks the outcome and the score is considered good if the score is getting lower. 

The weakness of the Chi-square test requires to be overcome, one of which is by utilizing the Root Mean 

Square of Approximation (RMSEA) test tool that is relatively unaffected by the sample size. RMSEA is 

a close fit test, unlike Chi-square that is an appropriate test. The proper suitable test is less realistic 

compared to the close fit compatibility test because it is more realistic to quantify the application level 

of the model to the data. Apart from the RMSEA, the Goodness of Fit Index (GFI) and the Tucker Lewis 

Index (TLI) is also highly suggested because these indices are insensitive to the sample size and are less 

affected by the complexity of the model [35]. The results of the structural equation analysis in the model 

is illustrated in Fig. 7. 

Based on the data in Fig. 7, it can be clarified that Model 3, which is the initial structural model 

of the research model, is not fit because it has an insufficient probability of 0.000 and does not meet 

several other criteria. So that Model 3 needs to be modified. In Fig. 8, the result of the model modification 

is shown in Model 4. 
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Fig. 7. Result of structural equation analysis in Model 3 

 

 
Fig. 8. Result of structural equation analysis in Model 4 

 

Table 12. Evaluation of goodness of fit criteria in Model 2 (structural equations the effect of service quality and 

customer satisfaction in customer loyalty on e-commerce websites) 

Goodness of Fit Index Cut-off Value Model 4 Information 

X2- Chi-Square Smaller worth is expected 101.842 Good 

Significance Probability ≥ 0.050 0.375 Good 

CMIN/DF ≤ 2.000 1.039 Good 

GFI ≥ 0.900 0.893 Marginal/Good 

AGFI ≥ 0.900 0.851 Marginal/Good 

TLI ≥ 0.950 0.995 Good 

CFI ≥ 0.950 0.996 Good 

RMSEA ≤ 0.080 0.020 Good 
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According to the data in Table 12, the Chi-square value originating from Model 4 is 101.842 while 

the probability is 0.375 is greater and better than Model 3. For the GFI and AGFI indices, the results for 

both indices in Model 4 have a value of less than 0,90 which are 0.893 and 0.851. The GFI and AGFI 

values can be tolerated in the marginal category and this value is also better or the requirements have 

been met when compared to the index value of model 3. For the TLI and CFI indices, because the values 

of the two indices in Model 4 have values greater than 0.95, namely 0.995 and 0.996, it can be inferred 

that the requirements have been met [36]. From the CMIN/DF index generated in Model 4, it shows a 

value of ≤ 2.00, namely 1.039. As well as for the RMSEA Index produced by Model 4 is less than 0.08, 

which is 0.020 [37], so conclusions can be drawn that Model 4 in Fig.8 shows a fit result. 
 

b. Hypothesis test results (structural parameter estimates) 

The Structural Parameter Estimates test is performed to specify the relationship between the constructs 

or the independent and dependent variables in the structural model. Table 13 details the mensuration 

model with unstandardized and standardized weight.  
Table 13. Regression weights 

   Estimate C.R. P Information 

Customer_Satisfaction <-- Service_Quality .769 6.083 *** Significant 

Customer_Loyalty <-- Customer_Satisfaction -.137 -.711 .477 Non-Significant 

Customer_Loyalty <-- Service_Quality .685 3.149 .002 Significant 

From Fig. 8 and Table 13, several conclusions can be drawn: 

1). Between two variables, service quality and customer satisfaction, have a standardized regression 

weight coefficient value of 0.769 and C.R of 6.083 with a probability of 0.000 less than 0.05 or p 

<0.05. From this outcome, it can be concluded that the variable service quality has a significant 

influence on the satisfaction variable on the e-commerce website The outcome of this research 

corresponds with the outcome yielded by Giao et al. [8], Zhou et al. [9], and Huang et al. [10].  

2). Between two variables, customer satisfaction and loyalty, have a standardized regression weight 

coefficient value of -0.137 and C.R of -0.711 with a probability of 0.477 greater than 0.05 or p > 0.05. 

From this outcome, it can be inferred that the variable customer satisfaction does not have a 

significant influence on the loyalty variable on the e-commerce website. The outcome of this 

research does not correspond with the outcome obtained by Giao et al. [8], Zhou et al. [9], and 

Huang et al. [10]. This result still needs to be discussed with further research.  

3). Between two variables, namely service quality and loyalty, have a standardized regression weight 

coefficient value between 0.685 and C.R of 3.149 with a probability of 0.002 less than 0.05 or p <0.05. 

From this outcome, it can be concluded that the variable service quality has a significant influence 

on the loyalty on the e-commerce website. The outcome of this research corresponds with the 

outcome yielded by Giao et al. [8], Zhou et al. [9], and Huang et al [10]. 
 

4.6. Integration of website service quality evaluation results with factors affecting e-commerce 

website customer loyalty 

Based on the study on the factors that impact the customer loyalty of the electronic commerce website 

with the SEM method, the results are that the variable website service quality has a significant impact 

on the variable of customer satisfaction on the e-commerce website, the variable customer satisfaction 

does not have a significant influence on the website customer loyalty variable. E-commerce web service 

quality variable has a significant effect on the customer loyalty variable on the e-commerce website to 

form a fit model. These three variables is formed by the three dimensions that form the web service 

quality variable, namely usability with indicators: “I found it simple to drive the website”, “design 

according to the type of website”, and “The website makes a positive/absolute experience”. Second, the 

information quality dimension with indicators of “providing simple-to-understand information”, 

“providing detailed information”, “providing information following the format”. Third, the dimension 

of service interaction with indicators in the form of “feeling safe in completing transactions”, “ensuring 

the safeguarding of personal information”, “making it easier to communicate with 

companies/organizations”, and “feeling confident that the product ordered will be delivered as 

promised”. From 22 indicators used in the WebQual 4.0 method to evaluate the website quality services, 

only 10 indicators form a fit model according to the result of the SEM analysis.  
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The combination of the two analysis results with SEM is shown in Fig. 8 with the fit Model 4 and 

the WebQual method with IPA is shown in Fig. 4. We can analyze the same attributes from the two 

images. Indicators or attributes that need to be considered by the management of the e-commerce web 

management are divided into two parts, namely:  

1). Consistency of Performance. The indicators are “design by the type of website” (Usability), 

”provide simple-to-understand information” (Information Quality), ”provide information 

following the format” (Information Quality), and ”feel safe to complete transactions” (Service 

Interaction). The performance of these indicators must be preserved to support the quality of e-

commerce’s website services, to increase the level of user satisfaction and customer loyalty.  

2). Performance Improvement. The indicator is “the website makes the positive experience for me” 

(Usability), and ”supplies detailed output or information” (Information Quality). These indicators 

have been considered important by customers. However, their performance must be improved to 

support the quality of e-commerce so that the level of customer satisfaction and customer loyalty 

can be achieved. 
 

5. Conclusion 

The resut of WebQual 4.0 with IPA shows that all attributes in the existing WebQual dimension have 

not met user expectations because the performance is not the same or exceeds the importance. It is 

negative and has an overall average value of -0.23. The expectations of users are still far greater than 

what they feel, so that users have not felt satisfied with the performance of the e-commerce website. 

Some of the attributes of WebQual 4.0 need to be improved and maintained. From the results of the 

SEM hypothesis test, the result shows that service quality variables significantly influence e-commerce 

customer satisfaction variable with a probability of 0.000 less than 0.05 or p <0.05, customer satisfaction 

variable have no significant impact on e-commerce customer loyalty variable with a probability of 0.477 

greater than 0.05 or p >0.05 and website service quality variable significantly influence e-commerce 

website customer loyalty variable with a probability of 0.000, less than 0.05 or p <0.05. Indicators that 

need to be considered by e-commerce management are divided into two parts, namely consistency of 

performance (performance must be maintained to increase the level of user satisfaction and customer 

loyalty) and performance improvement (performance must be improved to support the quality of the 

e-commerce so that the level of customer satisfaction and customer loyalty is achieved). For consistency 

of performance, the indicators are designed by the type of website (Usability), provide simple-to-

understand information (Information Quality), provide information following the format (Information 

Quality), and feel safe to complete transactions (Service Interaction). For performance improvement, the 

indicator is the website makes a positive experience (Usability) and supplies with detailed 

output/information (Information Quality). For further research, use other research methods to compare 

the results. The research limitation is that it only uses a sample from a tiny population. 
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