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Abstract: The banking sector has faced a variety of difficulties in the competitive business environment. The adoption of electronic means 

by banks is a requirement for them to meet these problems and keep customers satisfied. Through different electronic touch points, E-CRM 

aids in establishing and preserving mutually beneficial long-term connections with customers. This study aims to understand the effects of 

E-CRM on customer satisfaction, loyalty, and trust in the banking industry. Customers of banks using E-CRM services filled out 

questionnaires to help with this. Partial Least Squares Structural Equation Modeling (PLS-SEM) was utilized to evaluate the study model 

using the data that were collected through a survey. The first results revealed that E-CRM had strong effect on service quality, trust, and 

customer satisfaction while very week effect on customer loyalty. We performed an enhancement of the research model throw two phases, 

and the results proved that enhancing E-CRM systems positively affects customer satisfaction and loyalty when quality and trust are put 

as a mediator for them. 

 

Keywords: Customer relationship management, electronic customer relationship management, customer satisfaction, service quality, trust, 

customer loyalty, PLS-SEM. 

 

1. Introduction 

Electronic Customer Relationship Management (E-CRM) enables 

banks provide services to their clients and develop procedures [1]. 

Many issues are now solved due to advancements in 

communication networks, making E-CRM a revolutionary 

phenomenon in the banking sector. To support company strategy, 

businesses use information technology (IT) based on CRM 

systems [2]. A wide range of banking services and products will be 

available to customers, depending on their needs. Customers will 

develop expectations regarding the worth and satisfaction of 

different market products. Customers that are happy will 

repurchase and recommend a business to others. Unhappy 

customers frequently switch to rival brands and criticize products 

to others [3]. Customer relationship management (CRM) is a 

method to establish connections with clients and understand their 

needs in order to grow devoted customers. Customers who are 

loyal to a business are generally more profitable. CRM enables 

businesses to better understand consumer behavior, wants, and 

relationships through the provision of goods and services [4]. 

ICT advancements are causing significant changes in the banking 

industry [5]. In order to retain consumers and boost their financial 

performance, banks have been encouraged to offer their clients the 

finest services available due to intense competition, globalization, 

and rising consumer expectations [6];[7]. The business strategy has 

changed from being focused on banks to being focused on 

customers as a result. During a dramatic shift in technology and 

consumer behavior, maintaining client happiness and loyalty has 

become an enormous issue for the banking industry as a result of 

product monotony [8]. To enhance their client interactions, banks 

employ a variety of ICT techniques [2]. One such issue is the 

development of E-CRM. E-CRM has been adopted by banks as a 

means of surviving in such a volatile market environment as well 

as gaining an advantage over rivals [9]. Banks must change their 

existing approach into an all-channel strategy that uses the Internet, 

the web, or physical branches due to the rapid rise of digital 

banking [10]. As a result, banks provide a variety of digital goods, 

such as self-service technology, mobile banking, internet banking, 

telebanking, and so forth [11]. Across a variety of service 

industries, it has been scientifically demonstrated that service 

quality is a significant predictor of customer satisfaction [12]. The 

banking sector is the subject of this study. The banking sector is a 

subset of financial services, which are the main engine of economic 

growth [13], hence that was the initial factor in choosing this 

sector. Banks are regarded as relevant to the market and the global 

economy since they are a conventional service industry, and 

individuals and businesses rely heavily on them for their services 

[14]. 

E-CRM has a large positive association with customer satisfaction, 

which leads to more satisfied consumers and positive word-of-

mouth, according to numerous research studies conducted in the 

past, in addition, they postulated that effective implementation of 

ECRM tools would enhance and build long-lasting relationships 

with the customers which would lead to a profitable customer base 

[15];[16];[17];[18];[2];[20];[21];[22];[23];[24].  

Some of researches used Structural equation model (SEM) through 

Smart PLS software to study relationship between ECRM and 
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other factors [1];[18];[24];[25];[26];[27];[28];[29];[30];[31].some 

of them used Structural equation model (SEM) through AMOS 

software such as [2];[19];[32];[33];[34];[35];[36];[37];[38], and 

other researchers used multiple regression analysis such as 

[26];[39];[40];[41].This research aims to understand the role that 

E-CRM plays in the banking industry and how it affects customer 

loyalty, customer satisfaction, service quality and trust. The 

objectives of the present study are: (a) to explore the dimensions 

of E-CRM in context of banking industry; (b) to propose a research 

model showing relationship between E-CRM and customer 

loyalty, customer satisfaction, service quality and trust. in the 

banking industry, (c) testing hypotheses to choose the best model 

to enhance E-CRM system. 

 

2. Research Model and Hypothesis 

E-CRM is becoming commonplace in many industries. Banks use 

a variety of E-CRM systems to better connect with their clients and 

offer them convenient one-stop shopping. These tools include 

ATMs, debit/credit cards, online banking, mobile banking, 

electronic financial transfers, and more [42]. Due to their 

considerable effects on a company's financial performance, service 

quality and e-service quality have recently emerged as two of the 

most crucial marketing study fields [28]. The main way that 

satisfaction has been defined is as the outcome of a comparison 

between the performance that was given and what the consumer 

anticipated. When a person compares his expectations with the 

delivered goods, outputs, and perceived performance, he or she is 

said to be satisfied [3]. Several academics contend that through 

fostering online trust, service providers give their clients the 

impression that they would take all reasonable steps to secure their 

transactions and guard them against future inconveniences 

[43];[44]. In the modern marketplace, businesses succeed when 

their customers are devoted to them and help them gain a 

competitive advantage. By integrating E-CRM into their whole 

procedure, banks can quickly increase their customer base [45].   

In our earlier previous work, a literature review was conducted to 

examine the relationship between E-CRM system and other factors 

and based on the study results, we  hypothesized that there is a 

relationship between E-CRM and its dimensions (technology 

support, knowledge management and online communication) and 

service quality, customer satisfaction, loyalty, and trust. 

Accordingly, the research model was proposed with five 

hypotheses as following:  

 

H1: The Electronic Customer Relationship Management System 

(E-CRM) is positively affected by the improvement of technology 

support (TS), online communications (OC), and knowledge 

management (KM).  

H2: Service Quality is positively influenced by E-CRM.  

H3: Customer satisfaction is positively influenced by E-CRM.  

H4: Trust is positively influenced by E-CRM.  

H5: Customer Loyalty is positively influenced by E-CRM. 

 

3. Material and Methods and Hypothesis 

There are several stages to the analysis of this study. The 

instrument's reliability was tested as the first step. To establish the 

accuracy of each item, a Partial Least Squares (PLS) analysis was 

conducted. The hypothesis was tested using the Structural 

Equation Modelling Model (SEM). The approaches and materials 

employed, as well as the experimental methodology, dataset 

description, and method is all included in this section. This study 

verified the formulated research model using PLS-SEM. An 

assessment model based on two structural and measurement 

models was used for the data analysis. The primary justification for 

using PLS-SEM in this study is that it offers a simultaneous 

analysis procedure for both the measurement data and the 

structural model, improving the accuracy of the findings [46];[47].  

Second, PLS-SEM is very efficient for analyzing complicated 

models [48]. Third, PLS-SEM does not necessitate fragmenting the 

model; instead, the entire model is analyzed [49]. Finally, PLS-

SEM performs simultaneous evaluations of the measurement 

model and the structural model, increasing estimation accuracy 

[50].The associations between the independent and dependent 

variables were measured using structural equation modelling, 

which was also utilized to study the interaction effects and 

pathways between variables and help provide additional insight 

into causal models. The analysis of this study was done using the 

statistical package for social sciences (SPSS V26) for both 

descriptive and inferential statistics, and (SmartPLS 3.2.7) for 

SEM-PLS modelling. 

3.1 Data Set Description  

Our dataset included in this research, was collected from an online 

questionnaire prepared and sent to customers used E-CRM system 

in the banking sector in Egypt. The questions were created using 

instrument items used in earlier study on the components of E-

CRM. Each item employed a five-point Likert scale, with 1 

denoting severe disagreement and 5 denoting complete agreement. 

The independent variable is E-CRM, it is constituting three 

dimensions namely, technology Support (4 items), online 

communication (4 items) and knowledge management (4 items) 

but the dependent variables is customer loyalty (4 items), service 

quality (4 items), customer satisfaction (4 items) and trust (4 

items). 

3.2 Demographic Information of the respondents 

The sample demonstrates the responses collected from banking 

customers which were 205 in total. The demographic profiles of 

the respondents are shown in Table 1. There are 89 (43.4%) male 

respondents and 116 (56.6%) female respondents. In terms of age, 

the results showed that the age of respondents that ranged less than 

30 years are 52 (25.4%); between 30 to 40 years are 81 (39.5%); 

between 41 to 50 years are 51 (24.9%); between 51 to 60 years are 

15 (7.3%) and above 60 years is 6 (2.9%) respondents. In terms of 

Educational Level, it can be observed that 1 (0.5%) respondent 

have completed No Education; 9 (4.4%) respondents have 

completed High school; 9 (4.4%) respondents have completed 

High school ;55 (26.8) respondents have completed post-graduate; 

In terms of Do you have bank accounts in an Egyptian bank?, 

158(77.1%) respondents are yes and47(22.9%) respondents are no; 

in terms of Which E- Banking services you use than more 

others?126 (61.5%) respondents are using ATM ; 13(6.3 %) 

respondents are Use internet of electronic banking services ; 

66(32.2 %) respondents are Use internet of electronic banking 

services and ATM. Finally, in terms of to what extend you use e-

banking services in your banking transactions, 62(30.2%) 

respondents are at a little rate; 94(54.9 %) respondents are at an 

average rate; 49(23.9 %) respondents are at a high rate. 
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Table 1. Demographic information of respondents 

Variable Category Frequency Percentage (%) 

Gender 

Male 89 43.4 

Female 116 56.6 

 

 
Age 

Less than 30 52 25.4 

From 30 to 40 81 39.5 

From 41 to 51 51 24.9 

From 51 to 60 15 7.3 

More than 60 6 2.9 

 

Educational 
Level 

No Education 1 0.5 

High school 9 4.4 

College 55 26.8 

Postgraduate 140 68.3 

Having bank 

accounts 

Yes 158 77.1 

No 47 22.9 

E- Banking 

services used 

ATM 126 61.5 

E-banking 

services 
13 6.3 

All of that 66 32.2 

Times of using 
of  

e-banking 

services 

At a little rate. 62 30.2 

At an average rate. 94 45.9 

At a high rate 49 23.9 

 

3.3 Reliability analysis 

In order to measure the reliability of each item, Cronbach’s Alpha 

was used. Cronbach's alpha reliability test is illustrated in table 2. 

E-CRM has 3 dimensions i.e., Technology support has 4 items (α= 

0.851); Online communication has 4 items (α= 0.797); Knowledge 

management has 4 items (α=0864). Customer loyalty has 4 items 

has (α= 0.854). Customer satisfaction has 4 items has (α= 0.844). 

Service Quality has 4 items has (α= 0.842). Trust has 4 items has 

(α= 0.805). Cronbach's alpha more than 0.7 is considered 

acceptable [51]. Since all the items have Cronbach's alpha value of 

more than 0.7 (Table 2), therefore, this instrument is reliable for 

the study. 
 

Table 2. Reliability analysis 

Variables No. of Item Cronbach's Alpha 

Technology support 4 0.851 

Online communication 4 0.797 

Knowledge management 4 0864 

Customer loyalty 4 0.854 

Customer satisfaction 4 0.844 

Service Quality 4 0.842 

Trust 4 0.805 

 

4.Results and Discussions 

4.1 Descriptive Statistics  

Before examining the impact of E-CRM, the descriptive 

statistics (i.e., mean, and standard deviation) of all the dimensions 

of E-CRM, service quality, customer satisfaction, trust and 

customer loyalty has been calculated in table 3. In the case of E- 

CRM dimensions, it is observed from the table that Knowledge 

management have the highest mean score of 3.681, stating that 

most of the respondents consider customized products/ services to 

be responsible for the success of E-CRM in the banking industry. 

The standard deviation for customized products/ services is 0.65. 

The means are closely. followed by Online communication 

(mean= 3.54, S.D= 0.689); and Technology support (mean= 3.4, 

S.D= 0.815); whereas, customer loyalty (mean= 3.4, S.D= 0.815); 

customer satisfaction (mean= 3.41, S.D= 0.827); service quality 

(mean= 3.5, S.D= 0.750) and trust (mean= 3.54, S.D= 0.706). 

 

Table 3. Descriptive Statistics 

Variables Mean 
Standard 

Deviation 

Technology support 3.4 0.815 

Online communication 3.54 0.689 

Knowledge management 3.681 0.65 

Customer loyalty 3.68 0.788 

Customer satisfaction 3.41 0.827 

Service Quality 3.5 0.750 

Trust 3.54 0.706 

 

A Correlation between the variables is computed using Pearson's 

correlation analysis. The results are shown in table 4. The results 

reveal that all the variables are statistically correlated to each other 

at a significance level of 0.01, thereby, indicating that all the 

variables are positively related to each other. 

 

Table 4. correlation analysis 

Variables TS OC KM E-CRM SQ CS Trust CL 

TS 1 .651** .583** .887** .431** .649** .579** .189** 

OC   .551** .852** .491** .659** .527** .236** 

KM   1 .824** .516** .544** .451** .110 

E-CRM    1 .557** .723** .611** .209** 

SQ     1 .545** .393** .426** 

CS      1 .583** .130 

Trust 
      1 .080 

CL 
       1 

 

4.2 Measurement Model Assessment  

       In order to test hypotheses to forecast relationships in the inner 

model, the outer model testing should be performed first to verify 

indicators and latent variables that can be tested further which 

means, evaluating the internal consistency reliability, convergent 

validity, and discriminant validity. The structural model will be 

evaluated after the measurement model's validity and reliability 

have been proven. The measurement model's validity and 

reliability are covered in the following sections. To determine 

whether all of the indicators linked to a construct are truly 

measuring it, the internal consistency reliability is examined. The 

internal consistency can be evaluated in a variety of methods. The 

most popular statistical measure for this purpose is Cronbach's 

alpha. Researchers are recommended to explore alternative 

measures of internal consistency such composite dependability 

because Cronbach's alpha has some limitations. When measuring 

internal consistency, composite reliability takes into account the 

fact that each indicator has a unique outer loading. Following the 

previous rules, the reliability of each construct was assessed. The 

results in table 5 show that all constructs had a composite reliability 

score of more than 0.70 [52].  
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The average variance extracted (AVE) and the outer loadings of 

the items are typically used to assess the convergent validity of 

reflective measurement models. The AVE of a construct should be 

0.50 or greater to be considered significant. Following the previous 

guide, the convergent validity through AVE was established as 

shown in table 5. The average of AVE for dependent variables 

namely, CL, CS, SQ and TR is 0.67. 

Figure 2 presents the results of the composite reliability. These 

results demonstrate the constructs' excellent dependability and 

adequate internal consistency. 

 

Table 5. Internal reliability and convergent validity of the research 

model 

Construct 
Cronbach's 

Alpha 

Composite 

Reliability 

Average Variance 

Extracted (AVE) 

TS 0.854 0.901 0.695 

OC 0.798 0.868 0.623 

KM 0.865 0.907 0.709 

Dependent Variables 

SQ 0.854 0.901 0.695 

CS 0.846 0.897 0.686 

TR 0.803 0.869 0.628 

CL 0.839 0.891 0.672 

 

 
 

Fig.1. Composite reliability of the research model 
 

Based on the table 6, Item loading is another measure of reliability, 

the minimum significant outer loadings required is 0.70 [52]. 

However, the authors recommended that if the outer loading is 

between 0.4-0.7; we should examine the effect of indicator deletion 

on internal consistency reliability. If deletion does not rise 

measure(s) above threshold, we should retain the reflective 

indicator. One item (TR2) was removed because they’re below the 

threshold of 0.4, and all other items were retained. 

 

Table 6. Item Loading of the research model 

Items CL CS KM OC SQ TS TR 

CL1 0.765 0.187 0.103 0.282 0.345 0.191 0.073 

CL2 0.840 0.059 0.028 0.161 0.333 0.130 0.021 

CL3 0.878 0.112 0.140 0.213 0.385 0.146 0.101 

CL4 0.792 0.074 0.097 0.133 0.336 0.172 0.080 

CS1 0.126 0.802 0.550 0.574 0.537 0.486 0.536 

CS2 0.099 0.898 0.540 0.653 0.543 0.560 0.537 

CS3 0.115 0.765 0.290 0.480 0.352 0.467 0.439 

CS4 0.142 0.841 0.462 0.498 0.411 0.609 0.530 

KM1 0.167 0.580 0.860 0.570 0.582 0.555 0.486 

KM2 0.169 0.554 0.861 0.435 0.460 0.542 0.487 

KM3 -0.008 0.412 0.852 0.489 0.352 0.469 0.365 

KM4 0.065 0.345 0.798 0.379 0.343 0.411 0.234 

CO1 0.133 0.482 0.368 0.781 0.298 0.419 0.332 

CO2 0.225 0.566 0.410 0.824 0.399 0.538 0.524 

CO3 0.224 0.500 0.394 0.729 0.404 0.542 0.470 

CO4 0.215 0.562 0.575 0.820 0.461 0.555 0.445 

SQ1 0.348 0.461 0.431 0.441 0.852 0.401 0.341 

SQ2 0.432 0.458 0.366 0.381 0.857 0.381 0.338 

SQ3 0.344 0.540 0.491 0.482 0.848 0.439 0.380 

SQ4 0.320 0.404 0.445 0.339 0.775 0.220 0.300 

TS1 0.167 0.604 0.466 0.552 0.380 0.832 0.519 

TS2 0.171 0.434 0.480 0.509 0.337 0.816 0.439 

TS3 0.118 0.588 0.455 0.529 0.332 0.827 0.550 

TS4 0.209 0.520 0.564 0.589 0.422 0.860 0.461 

TR1 0.052 0.607 0.390 0.581 0.381 0.507 0.834 

TR2 0.060 0.219 0.201 0.147 0.180 0.287 0.583 

TR3 0.034 0.420 0.346 0.409 0.292 0.451 0.844 

TR4 0.127 0.594 0.493 0.516 0.389 0.560 0.874 

 

The Knowledge management indicator has the strongest loading 

factor value (0.847) of the other indicators, making it the most 

reliable at explaining E-CRM actions. After establishing the 

convergent validity, we examined the discriminant validity. A 

construct's discriminant validity is determined by how much it 

differs from other constructs. Fornell-Larcker criterion is typically 

used to establish discriminant validity. The square root of AVE is 

compared to the correlations of the construct when employing the 

Fornell-Larcker criterion. The correlations between the construct 

and other constructs should all be lower than the square root of the 

construct's AVE. The results of the Fornell-Larcker criterion in the 

table 7 confirm the discriminant validity [52]. That is, by using the 

Fornell-Larcker Criterion method, it has been demonstrated that 

each variable satisfies the criteria for discriminant validity. 

 

Table 7.  Fornell-Larcker criterion of the research model 

Construct CL CS KM OC SQ TS TR 

CL 0.820             

CS 0.145 0.828           

KM 0.120 0.568 0.843         

OC 0.255 0.671 0.561 0.789       

SQ 0.432 0.564 0.522 0.500 0.834     

TS 0.200 0.643 0.591 0.654 0.442 0.834   

TR 0.089 0.620 0.474 0.564 0.411 0.589 0.792 

 

4..3 Structural Model Assessment  

In this section, the structural model will be evaluated after 

determining the validity and reliability of the measurement 

models. Guidelines for assessing and reporting the structural 

model were supplied by researchers in the following subsections, 

including path coefficients, coefficient of determination (R2), 

effect size (f²), predictive relevance (Q2), and goodness of fit 

(GoF) index.  
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a)  Path coefficients: Path coefficients refer to the evaluations of 

the connections between the model’s constructs [53]. Those 

coefficients are in the range of +1 to -1, with +1 denoting a 

significantly positive correlation, 0 denoting a weak or nonexistent 

relationship, and -1 denoting a significant negative relationship. 

Figure 3 displays the estimated model together with the associated 

p-values and the predicted path coefficients for the major 

hypotheses. According to the research model, the results of the 

hypotheses, in table 8, show that; Technology Support, Online 

Communications, and Knowledge Management (KM) have a 

statistically significant on E-CRM, so H1 is accepted, E-CRM has 

a statistically significant on Customer Loyalty, since (𝛽 =

0.224, 𝑃 < 0.002), so H2 is accepted. But E-CRM has a 

statistically significant positive effect on Customer Satisfaction 

since (𝛽 = 0.734, 𝑃 < 0.000 ), so H3 is accepted.  Also, E-CRM 

has a statistically significant positive effect on, Service Quality 

since (𝛽 = 0.570, 𝑃 < 0.000), and Trust, (𝛽 = 0.651, 𝑃 <

0.000 ), so H4 and H5 is accepted.  

 

Table 8. Hypothesis testing of the research model. 

Path 𝜷 t-value P.value 
95% CI 

LL UL 

TS 

→E-CRM 

0.880 44.802 0.000 0.839 0.915 

OC 0.854 35.105 0.000 0.803 0.900 

KM 0.836 28.713 0.000 0.770 0.886 

E-CRM -> CL 0.224 3.169 0.002 0.109 0.384 

E-CRM -> CS 0.734 19.106 0.000 0.653 0.804 

E-CRM -> SQ 0.570 8.665 0.000 0.443 0.696 

E-CRM -> TR 0.651 11.608 0.000 0.541 0.754 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Fig.2.Structure equation of the research model 

 

b) Coefficient of determination (𝑅2): Coefficient of 

determination (𝑅2) refers to the impact of independent variables 

on the dependent latent variables, which is one of the structural 

model's quality indicators [53]. The 𝑓2 effect size measures the 

impact an exogenous construct would have on the endogenous 

construct if it were removed from the model. 

[54] suggested that 𝑅2 with 0.19, 0.33, or 0.67 are low, moderate, 

or high, respectively. Furthermore, the adjusted 𝑅2 values are 

useful in evaluating the quality of various models or comparing the 

model across various contexts [55]. The results were reported in 

table 9 and show small variations in the endogens variables were 

explained by the variations in the exogenous variables. A construct 

is considered to have a small effect if its 𝑓2 value is between 0.02 

and 0.14, while it is thought to have a medium impact if its 𝑓2 

value is between 0.15 and 0.34, and a large impact if its 𝑓2 value 

≥ 0.35.  

 

Table 9. R Square and Associated R Square Adjusted of the research 

model 

Path 
R 

Square 

R Square 

Adjusted 
F Square Effect Size 

E-CRM -> 

CL 
0.016 0.050 0.053 

VeryWeek 

effect 

E-CRM -> 

CS 
0.539 0.538 1.166 Strong 

E-CRM -> 

SQ 
0.625 0.325 0.481 Strong 

E-CRM -> 

TR 
0.424 0.405 0.681 Strong 
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A construct with an 𝑓2 value < 0.02 means it has no effect on the 

endogenous construct [48]. Table 9 presents the 𝑓2 effect size of 

the constructs. The results illustrate that some constructs have no 

effect on the model, while the other have small effect size. The 

average of R Square for dependent variables namely, CL, CS, SQ, 

and TR is 0.401 which means the effect of the E-CRM variable on 

the dependent latent variables is 40%. Based on the calculation 

results in a table 9, only the effect of E-CRM on customer loyalty 

has a weak influence in the structural model, whereas the complete 

path of influence between exogenous and endogenous factors has 

a significant influence. 

 

b) Predictive Relevance (𝑄2):𝑄2 value determines the 

model’s out-of-sample predictive power. A model may accurately 

forecast data that was not utilized in the model estimation when it 

is said to have predictive power or predictive relevance. An 

endogenous construct’s 𝑄2 value that is greater than 0 indicates the 

model’s predictive relevance for this construct [48]. The Sum of 

squares of observations (SSO) is equal to the number of 

observations. Every observation is a scaled deviation from the 

mean (scaled by the standard deviation). Therefore, the SSO 

represents the mean value prediction. In contrast, the sum of 

squares error (SSE) is the prediction error when using the model 

prediction. Table 10 presents the 𝑄2 values obtained from the 

analysis. The values of 𝑄2 are higher than 0, so it can be safely 

concluded that the research model's predictive relevance is high 

except Customer loyalty.  

 

Table 10. Predictive Relevance of research model 

Construct SSO SSE Q² (=1-SSE/SSO) 

Customer loyalty 820.000 797.490 0.027 

Customer 

satisfaction 
820.000 524.780 0.360 

Service Quality 820.000 646.094 0.212 

Trust 615.000 428.768 0.303 

 

c)  Goodness of Fit (GOF): [56], introduced the Goodness 

of Fit as a global fit indicator; it is the geometric mean of the 

average 𝑅2 the average variance extracted of the endogenous 

variables. The GoF index is determined as follows: 

𝐺𝑂𝐹 = √𝑅2̅̅̅̅ × 𝐴𝑉𝐸̅̅ ̅̅ ̅̅ = √0.401 × 0.67 = 0.518. 

 

The GOF criteria determine whether GoF values are unacceptable 

(less than 0.1), low (between 0.1 and 0.25), medium (between 0.25 

and 0.36), or strong (between 0.25 and 0.36) to be recognized as a 

globally adequate PLS model. According to these criteria, and the 

value of the Gof is (0.518), it can be safly concluded that the GoF 

model is large enough to be considered as sufficient valid global 

PLS model. The result of the research model proved that there is 

very week impact between ECRM and customer loyalty Therefore, 

the model should be enhanced as we will illustrate in the following 

section. 

 

5.Enhancement of the Proposed Research Model 

The result of the research model proved that there is very week 

effect between ECRM and customer loyalty Therefore, the 

enhanced model 1 and the enhanced model 2 were proposed throw 

two phases to improve the results of the research model. 

 

 

 

                                               

Fig.3. Structural equation of the enhanced model 

        

5.1. The Enhanced Model 1 

In the enhanced model 1, we take service quality as a mediator 

to enhance the effect of E-CRM on customer loyalty. This is 

illustrated in the figure 4. As shown in Table 11, Cronbach’s Alpha 

of: Service Quality (0.854), for customer Satisfaction (0.846), for 

trust (0.824) and for Customer Loyalty (0.839), which are in 

acceptable range. As far the requirement of the Structural Equation 

Modelling, the average variance extracted for all constructs is 

higher than 0.5 which indicates a strong construct to create a 

statistical relationship. The findings of Composite Reliability 

provide evidence of the high reliability and sufficient internal 

consistency of the constructs.      

 

Table 11. Construct Reliability and Validity of the enhanced model 1 

 

Construct 
Cronbach's 

Alpha 

Composite 

Reliability 

Average Variance 

Extracted (AVE) 

TS 0.854 0.901 0.696 

OC 0.798 0.868 0.623 

KM 0.865 0.908 0.711 

Mediator 

SQ 0.854 0.901 0.696 

Dependent Variables 

CS 0.846 0.897 0.685 

TR 0.824 0.894 0.738 

CL 0.839 0.894 0.679 
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The recent trend of SEM, Fornell-Larcker criterion were conducted 

to determine the discriminant validity and found that, the square 

roots of AVE (on the main diagonal), all components are greater 

than the correlation between them.  

 

Table 12. Fornell-Larcker criterion of the enhanced model 1 

Construc

t 
CL CS KM OC SQ TS TR 

CL 
0.82

4 
      

CS 
0.13
2 

0.82
8 

     

KM 
0.11

4 

0.57

0 

0.84

3 
    

OC 
0.24

1 

0.67

2 

0.56

0 

0.78

9 
   

SQ 
0.42
8 

0.56
4 

0.52
0 

0.49
7 

0.83
4 

  

TS 
0.19

4 

0.64

2 

0.59

0 

0.65

4 

0.43

9 

0.83

4 
 

TR 
0.08

3 

0.63

9 

0.48

3 

0.59

1 

0.41

6 

0.59

3 

0.85

9 

 

The results of the hypotheses and the direct effect of exogenous 

variables on endogenous are presented in table 13. E-CRM with β 

= (0.567, p = 0.000) has significant effect on Service Quality, and 

Service Quality with β = (0.0.218 and 0.428), p = (0.000 and 0.000) 

have positive effect on Customer Satisfaction and Customer 

Loyalty. But has not effect on Trust. 

 

Table 13. Hypothesis testing of the enhanced model 1 

Path 𝜷 t-value P.value 
95% CI 

LL UL 

E-CRM -> SQ 0.567 7.964 0.000 0.397 0.682 

SQ -> CS 0.218 2.363 0.018 0.049 0.393 

SQ -> TR 0.069 0.594 0.553 -0.142 0.311 

SQ -> CL 0.428 5.392 0.000 0.256 0.574 

 

Table 14. R Square and Associated R Square Adjusted of the 

enhanced model 1 

Path 
R 

Square 

R Square 

Adjusted 
Effect Size 

E-CRM -->SQ→ CL 0.183 0.179 Enhanced 

 

The proposed model indicates that improving E-CRM systems 

positively affects customer satisfaction and loyalty when quality is 

put as a mediator for them, specifically this improvement appears 

in the customer satisfaction variable. We did not notice any change 

in the trust variable between the proposed model and the enhanced 

model 1. Table 14 confirming these results where the R square of 

customer loyalty in the proposed model is (1.6%) but in the 

enhanced model 1 is (18%).  This difference can be seen strongly, 

and it can be noticed that the average of R Square for dependent 

variables namely, CL, CS, SQ, and TR is 0.375. Based on the 

results of Table 15 the value of Q2 for customer loyalty is 12 %  

within the enhanced model 1 which is 11.5 more than the proposed 

model, which indicates that the enhanced model 1 is more efficient 

than the proposed model, this means that it increases customer 

satisfaction improvement. 

 

 

Table 15. Predictive Relevance of the enhanced model 1 

Construct SSO SSE 
Q²(=1-

SSE/SSO) 

Customer loyalty 820.000 724.027 0.117 

Customer satisfaction 820.000 508.794 0.380 

Service Quality 820.000 646.379 0.212 

Trust 615.000 429.819 0.301 

The GoF index is determined as follows: 

𝐺𝑂𝐹 = √𝑅2̅̅̅̅ × 𝐴𝑉𝐸̅̅ ̅̅ ̅̅ = √0.375 × 0.70 = 0.52. 

Therefore, compared to the base values described above, it can be 

said that the enhanced model 1 performs adequately. As a result, 

the model's structure and data are consistent with one another. 

 

5.2. The Enhanced Model 2 

     The enhanced model 1 indicates that enhancing E-CRM 

systems positively affects customer satisfaction and loyalty when 

quality is put as a mediator for them, specifically this improvement 

appears in the customer satisfaction variable. We did not notice 

any change in the trust variable between the proposed model and 

second the enhanced model 1. So, we suggest the enhanced model 

2 to enhance the trust variable. This is illustrated in figure 5. As 

shown in table 16, Cronbach’s Alpha of Customer Loyalty (0.864), 

which are in acceptable range. Also, the results of the composite 

reliability provide evidence of the high reliability and sufficient 

internal consistency of the constructs. 

 

Table 16: Construct Reliability and Validity of the enhanced model 2 

Constru

ct 

Cronbach's 

Alpha 

Composite 

Reliability 

Average Variance Extracted 

(AVE) 

SQ 0.854 0.901 0.696 

CS 0.846 0.897 0.685 

TR 0.803 0.868 0.627 

CL 0.839 0.894 0.679 

 

The average variance retrieved for all constructs is more than 0.5, 

which is required by structural equation modelling and identifies a 

strong construct to establish a statistical link. The recent trend of 

SEM, Fornell-Larcker criterion (see, table 17) were conducted to 

indicate the discriminant validity and found that, the square roots 

of AVE (on the main diagonal), all components are greater than 

the correlation between them. 

 

Table 17. Fornell-Larcker criterion of the enhanced model 2 

Construc
t 

CL CS KM OC SQ TS TR 

CL 
0.82

4 
      

CS 
0.13

2 

0.82

8 
     

KM 
0.11
4 

0.56
9 

0.84
3 

    

OC 
0.24

1 

0.67

1 

0.56

0 

0.78

9 
   

SQ 
0.42

8 

0.56

3 

0.52

0 

0.49

7 

0.83

4 
  

TS 
0.19
4 

0.64
2 

0.59
0 

0.65
4 

0.44
0 

0.83
4 

 

TR 
0.08

5 

0.62

4 

0.47

5 

0.56

8 

0.41

1 

0.59

0 

0.79

2 

 

The enhanced model 2's structural model is illustrated in Figure 5's 

diagram. The model's T-values demonstrate a high degree of 

construct efficiency. Positively significant correlation exists 

between the independent and dependent variables. Following in 
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table 18 shows the result of indirect effect of structural model of 

this model. Under the enhanced model 2, the results of the 

hypotheses, as shown in Table 18, the direct effect and indirect 

effect of exogenous variables on endogenous are presented. Trust 

with β = 0.267, p = 0.000 has significant effect on Customer 

Satisfaction, and Customer Satisfaction with β = -0.193 and p = 

0.000 have negative effect on Customer loyalty.  

 

Table 18. Hypothesis testing of the enhanced model 2 

Path 𝜷 t-value P.value 
95% CI 

LL UL 

E-CRM -> CS 0.464 4.912 0.000 0.304 0.660 

E-CRM -> SQ 0.567 7.937 0.000 0.421 0.682 

E-CRM -> TR 0.638 11.746 0.000 0.530 0.737 

SQ -> CL 0.428 5.464 0.000 0.261 0.566 

SQ-> CS 0.200 2.506 0.013 0.051 0.361 

TR -> CS 0.245 3.215 0.001 0.090 0.396 

 

Table 19: R Square and Associated R Square Adjusted of the 

enhanced model 2 

Track R Square R Square Adjusted Effect Size 

CL 0.183 0.179 Enhanced 

CS 0.606 0.600 Enhanced 

SQ 0.321 0.318 Enhanced 

TR 0.408 0.405 Enhanced 

 

The enhanced model 2 indicates that improving E-CRM systems 

positively affects customer satisfaction and loyalty when quality is 

put as a mediator for them, specifically this improvement appears 

in the customer satisfaction variable. We did not notice any change 

in the confidence variable between the proposed model and 

enhanced model 1. Table 19 confirming these results where the R 

square of customer loyalty in proposed model is (1.6%) but in the 

enhanced model 2 is (18.5%).  This difference can be seen strongly 

when and it can be noticed that the average of R Square for 

dependent variables namely, CL, CS, SQ, and TR is 0.3795. Based 

on the results of table 20, the value of Q2 for customer loyalty is 

13.8 % within the enhanced model 2 which is 11.7 more than the 

proposed model, which indicates that the enhanced model 2 is 

more efficient than the proposed model, this means that it increases 

customer satisfaction improvement. 

Table 20. Predictive Relevance of the enhanced model 2 

Construct SSO SSE Q² (=1-SSE/SSO) 

Customer loyalty 820.000 723.927 0.117 

Customer satisfaction 820.000 490.109 0.402 

Service Quality 820.000 646.411 0.212 

Trust 820.000 623.617 0.239 

The GoF index is determined as follows: 

𝐺𝑂𝐹 = √𝑅2̅̅̅̅ × 𝐴𝑉𝐸̅̅ ̅̅ ̅̅ = √0.3795 × 0.6718 = 0.50. 

 

Therefore, compared to the base values described above, it can be 

said that the enhanced model 2 works well. As a result, the model's 

structure and data are consistent with one another. The enhanced 

model 2 determines that enhancing E-CRM systems positively 

affects customer satisfaction and loyalty when quality and trust are 

put as a mediator for them, specifically this improvement appears 

in the customer satisfaction variable.  

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4. Structural Model of the enhanced model 2 
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5. Conclusion 

Strong web-based technology and internet accessibility will 

contribute to an increase in business quality that will ultimately 

satisfy customers and end users. Customers now want to 

communicate with service providers online, thus many businesses 

are converting their traditional operations into online stores to 

better serve their clients. Customers are the foundation of any 

business. According to consumer demand, E-CRM will assist and 

offer a wide range of services, opening possibilities for further 

business expansion. These businesses could acquire an edge over 

rival companies in the marketplace. Understanding the effects of 

E-CRM on customer loyalty, customer happiness, service quality, 

and trust in the banking industry was the driving force for this 

research. Customers of banks who used e-CRM services filled out 

questionnaires for this purpose. Partial Least Squares Structural 

Equation Modeling (PLS-SEM) was utilized to evaluate the study 

model using the data that were collected through a survey. The 

initial findings of the research model showed that E-CRM had a 

significant impact on service quality, customer happiness, and trust 

but very little on customer loyalty. The results of our enhanced 

two-phased extension of the study model demonstrated that 

improving E-CRM systems has a beneficial impact on customer 

satisfaction and loyalty when quality and trust are used as a 

mediator for those outcomes. Therefore, this study summarizes 

that: E-CRM has a positive and significant direct impact on 

customer satisfaction. E-CRM has a direct and positive impact on 

service quality. E-CRM has a positive and significant direct effect 

on trust. E-CRM has a positive and significant indirect effect on 

loyalty through service quality. 
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