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we extend DeLone and McLean’s IS success model to the electronic banking by adding trust as a success 
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Using a structural equation modelling approach. We found that system quality had positive impacts on perceived 
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context. We provide an extension of the updated IS success model by adding trust as an outcome variable 

in the research model. 
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Ⅰ. Introduction

Banking industries have increasingly relied on 

innovative electronic banking (e-banking) tech-

nologies to enhance business operations and com-

petitive advantages [Meuter et al., 2000; Sundarraj 

and Wu, 2005]. The development of e-banking 

has stimulated the banking and financial industry 

towards the development of close customer rela-

tionships by means of improved customer services 

and products [Liao et al., 1999; Yiu et al., 2007]. 

Smart banking is a further development of e-bank-

ing technology. It enables users to access an account 

balance, pay bills, and transfer funds through cell 

phones and other mobile devices, instead of visit-

ing the physical bank office or using a computer 

for internet banking [Gu et al., 2009; Tiwari and 

Buse, 2007]. 

Previous studies have shown considerable inter-

est in e-banking, and there are many studies exam-

ining different forms of e-banking technologies 

in various countries. However, several gaps exist 

in the current research. First, although most studies 

are focused on e-banking adoption [Shih and Fang, 

2006], there is a lack of research going beyond 

the initial adoption and focus on post-adoption 

issues. A second gap in the literature could be 

described as the need for study of the factors 

leading to adoption and use. Some researchers 

have analyzed factors such as quality [Floh and 

Treiblmaier, 2006], and trust [e.g., Floh and 

Treiblmaier, 2006; Gu et al., 2009; Jayawardhena, 

2004; Kassim and Abdula, 2006; Vatanasombut 

et al., 2008; Yousafzai et al., 2003], based on some 

well-established theories and models. Yet, limited 

research has provided a unified nomological view 

of the success factors of e-banking, which may 

provide new insights for practitioners to plan and 

implement e-banking in different situations. Third, 

a majority of these studies have investigated de-

veloped countries which have very advanced 

Information Technology (IT) infrastructures [e.g., 

Gu et al., 2009; Ho and Ko, 2008; Kim et al., 2009; 

Lee, 2009; Liao and Cheung, 2008; Luarn and Lin, 

2005; Yiu et al., 2007]. However, limited empirical 

evidence from developing countries is available. 

Lastly, prior studies focus on one type of e-banking 

technology such as internet banking [e.g., Lee, 2009; 

Liao and Cheung, 2002; Ndubisi, 2007]. Few studies 

have reported the examination of more than one 

technology in the validation of the research model 

and hypotheses. 

The primary objective of this study is to identify 

success factors for e-banking using a research model 

developed from DeLone and McLean’s Informat-

ion System success model [DeLone and McLean, 

1992, 2003]. To our best knowledge, little study 

has examined the IS success model in an e-banking 

context. The second objective is to explore and 

test this model in Indonesia. The lack of interest 

in IT development in Indonesia [Jardine, 2009] 

led us to choose this country as our research 

context. The research question of this study is “Can 

we validate DeLone and McLean IS success factors 

using an e-banking context in the Indonesian envi-

ronment?”.

The contribution of our study is two-fold. 

Conceptually, the study is the first to extend the 

IS success model to the e-banking context. We 

provide an extension of the updated IS success 

model [DeLone and McLean, 2003] by adding trust 

as an outcome variable in the research model. 

Ⅱ. Background

2.1 The DeLone and McLean Model 

for IS Success

The measurement of information systems’ suc-
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cess is crucial for understanding the value and 

efficacy of IS management and IS investment. 

Therefore, DeLone and McLean [1992] proposed 

an integrative model for conceptualizing and op-

erationalizing IS success factors, through a syn-

thesis of previous research which studied IS suc-

cess [DeLone and McLean 2003]. The model is 

refered to as the DeLone and McLean IS Success 

Model. 

Because IS success is a multi-dimensional con-

cept, the measure of IS success has neither been 

totally clear or defined. The first version of the 

DeLone and McLean success model <Figure 1> 

assumes that system quality and information 

quality, individually and jointly, affect user sat-

isfaction and use, which then influence indivi-

duals and the organization [DeLone and McLean 

1992]. System quality refers to the performance 

of IS in term of reliability, convenience, ease of 

use, functionality, and other system metrics. 

Information quality is described as characteristics 

of the output offered by the IS, such as accuracy, 

timeliness, and completeness. User satisfaction is 

related to the approval or likeability of an IS or 

its output and information. Use refers to the re-

cipient’s consumption of the output of an in-

formation system. Individual impact refers to the 

effect of information on the behavior of the reci-

pient, while organizational impact refers to the 

effect of information on organizational perform-
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ance [DeLone and McLean 1992, 2003]. 

The multidimensional and interdependent na-

ture of IS success factors require careful examina-

tion of the definition and measurement of each 

aspect of the independent variables in the model. 

Responding to many arguments about the first 

model, DeLone and McLean [2003] proposed an 

update model <Figure 2>. 

2.2 The Applicability of the IS 

Success Model for an e-banking 

Context

Banking is an information intensive business 

[Shih and Fang, 2006]. From the customer’s per-

spective, banking channels should provide superi-

or value to customers [Stamoulis et al., 2002]. From 

the Information Technology perspective, quality 

characteristics of electronic banking should have 

a definite impact on the business value of the 

bank [Stamoulis et al., 2002]. Moreover, e-banking 

channels are the essential interface between the 

bank and its customers [Stamoulis et al., 2002]. 

Using these online channels, customers transact 

with the bank’s computer network electronically 

[Jayawardhena, 2004]. Thus, examining the quality 

of the online system, the quality of the information 

provided by the system, the customer’s use of 

the system, as well as the impact of using the 

system on the customer’s trust, are all necessary 

for the success of the e-banking practice. By using 

the IS success model as our theoretical framework 

and integrating trust in the model, this study may 

provide an integrated understanding of e-banking 

success. 

In the DeLone and McLean IS success model, 

both independent variables (system quality, in-

formation quality, and service quality) and inter-

mediating variables (use and end-user sat-

isfaction) can be a good starting point when con-

sidering the core constructs for measuring 

e-banking success. Regarding the independent 

variables, a meta-analysis found that the ma-

jority of the hypotheses implied by the updated 

DeLone and McLean models were supported 

[Petter and McLean, 2009]. However, the hypoth-

eses associated with service quality were not 

supported. Therefore, we do not include service 

quality in our model. In the e-banking context, 

the success of this industry depends on custom-

ers’ perception of trust toward the electronic sys-

tem [Benemati and Serva, 2004]. The key success 

in electronic banking is the establishment of 

trusted transaction processes where the sellers 

create an environment in which a prospective 

consumer can be relaxed and confident about 

any prospective transaction [Graboski, 2001]. 

Therefore, trust reduces customers’ transaction 

specific uncertainly associated with the possi-

bility that a bank might behave opportunistically 

[Yousafzai et al., 2003]. As in e-banking environ-

ment, the consumers interact with the system in-

stead of human agents; we conceptualized trust 

in this study as a trust toward electronic banking 

system from institutional perspective. 

Ⅲ. Research Model and 
Hypotheses

Based on DeLone and McLean’s IS Success 

Model [1992, 2003], we develop our research 

model to extend the IS success model to the 

e-banking context (shown in <Figures 3>) in or-

der to address those gaps found in our literature 

review. In the following, we develop correspond-

ing research hypotheses. 
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System quality refers to the performance of IS 

in terms of reliability, convenience, ease of use, 

functionality, and other system metrics. Information 

quality refers to characteristics of the output of-

fered by the IS, such as accuracy, timeliness, and 

completeness [DeLone and McLean, 2003]. Seddon 

[1997] defined perceived usefulness as the degree 

to which the stakeholder believes that using a 

particular system has enhanced his or her job per-

formance, or his or her group’s or organization’s 

performance. The perception of system quality is 

used as an antecedent for perceived usefulness, 

and provides a subjective measurement of us-

ability for the information system [e.g., DeLone 

and McLean, 1992; Lin and Lu, 2000]. In the 

end-user computing environment, users assume 

more responsibility for their own applications in 

order to enter information or prepare output re-

ports [Jun and Chai, 2001]. 

With the advance of technology in the banking 

environment, and a wider range of choices in se-

lecting financial products or services than ever 

before, the quality aspect of banking products 

has become a driving force in determining cus-

tomers’ perception. Online system quality attrib-

utes such as content, accuracy, ease of use, and 

timeliness have been reported as important is-

sues when users perform online banking trans-

actions [Jun and Chai, 2001]. In addition, Liao 

and Cheung [2001] noted that system capabilities 

had a positive impact on the perceived useful-

ness of a website. Lin and Lu [2000] also argued 

that the quality of the information system, as 

measured by information quality, response time 

and system accessibility, was able to elicit usage 

on the website. These relationships were also pre-

sented and supported by Seddon [1997] in an ex-

tension of the IS success model. Thus, we hy-

pothesize:

H1: Information quality has a positive impact on 

perceived usefulness.

H2: System quality has a positive impact on per-

ceived usefulness. 

Customer satisfaction is one of the major con-

sequences of quality [Fassnacht and Kose, 2007]. 

According to Jun and Cai [2001], the attributes 

of online system quality and product quality 

have been the main sources of user satisfaction. 

If the system does not perform well, customers 

are not able to conduct reliable financial trans-

actions or access useful information. This may 

lead to a negative impact on their perception of 

the system [Rod et al., 2009]. Customers’ sat-

isfaction will increase if they can interact with 

the bank through a convenient online system, 

with a minimum level of transaction errors. In 

sum, the more positive customers’ perception to-

ward e-banking quality, the better their overall 

satisfaction level with the bank [Rod et al., 2009]. 

Similarly, Spreng et al. [1996] proposed that 

when customers compare their perceptions of the 

product or service performance with their desires 

and expectations, feelings of satisfaction increase. 
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This process involves feeling satisfaction about 

the information (information satisfaction) [Lee et 

al., 2009]. Following the DeLone and McLean 

[1992, 2003] model, satisfaction is determined by 

both information and system quality [Livari, 

2005]. 

H3: Information quality has a positive impact on 

end-user satisfaction. 

H4: System quality has a positive impact on end-user 

satisfaction. 

Use and user satisfaction are closely interrelated 

[Wang and Liao, 2008]. DeLone and McLean [2003] 

noted that positive experience with use will lead 

to greater user satisfaction. This argument suggests 

that use precedes user satisfaction. Usefulness 

shows that a user’s perception about the potential 

benefits of using a technology leads to a positive 

effect towards the technology [Davis, 1989; Davis 

et al., 1992]. In the case of users interacting with 

organizational systems, the empirical evidence 

supports the relationship between usefulness and 

user satisfaction in information systems research 

[Lai et al., 2009; Seddon, 1997]. Similarly, a previous 

study by Bhattacherjee [2001] found that perceived 

usefulness predicts satisfaction in the post-adop-

tion context. Usability has been shown to be a 

key factor in virtual environments, as well as a 

driver of users’ satisfaction [Flavian et al., 2006]. 

Hence, we hypothesize: 

H5: Perceived usefulness has a positive impact on 

end-user satisfaction. 

Trust is one of the most effective tools for re-

ducing uncertainly and risk. Krauter and Faullant 

[2008] noted that characteristics of e-banking web-

sites and the underlying technology infrastructure 

are salient factors that affect trust. Gefen et al. 

[2003] integrated customer trust in the context of 

online shopping and found a significant relation-

ship between perceived usefulness and trust. 

Kaufaris and Sosa [2003] indicated that perceived 

website usefulness is a significant antecedent of 

initial trust. The study of e-commerce by Suh and 

Han [2002] indicated that perceived usefulness 

has a direct impact on trust. Further, Kim et al. 

[2009] confirmed that the value of mobility im-

proves customers’ sense of perceived usefulness 

in the mobile banking context, and results in a 

higher trust level. 

It has been argued that usage of a computer 

system favours more complete learning and a 

greater capacity to infer how the system will act 

[Flavian et al., 2006]. Thus, usability may increase 

the customers’ trust level. Greater usability re-

sults in better comprehension of the contents and 

tasks that the customer must realize to achieve 

an objective. This reduces the error possibility 

and increases trust [Flavian et al., 2006]. Hence, 

we hyphotesize: 

H6: Perceived usefulness has a positive impact on 

trust. 

A customer makes many technology decisions 

almost solely on the basis of trust [Benemati and 

Serva, 2007; Urban et al., 2000]. In the online envi-

ronment, Kaufaris and Sosa [2004] argued that 

perceived benefit (such as satisfaction) may con-

tribute to the development of trust. Electronic 

banking brings great benefits to customer, in-

cluding time and cost savings, no limitation on 

time and place, and provision of more services. 

All of these benefits enhance the perceptions of 



A Study of Mobile and Internet Banking Service

Vol. 23, No. 1 Asia Pacific Journal of Information Systems  71

Data Year Latest Data

Gross Domestic Product (Current US$) Billions 2006 432.8

GNI per capita, Atlas method (current US$) 2007 1650

Life expectancy at birth, total (years) 2006 68

Population, total (millions) 2007 225.6

Population growth (annual %) 2007 1.2

Source: World Bank, 2009.

<Table 1> Common Information of Indonesia 

the banking customer, and may lead to improved 

performance [Suh and Han, 2002]. This perform-

ance is characterized by increased satisfaction, 

and in the long term, increased trust. Similarly, 

the study by Rexha et al. [2003] found that the 

cumulative effects of user satisfaction had a pos-

itive impact on trust directed towards the bank. 

When a customer enters the online environment, 

their trust level should be greater when sat-

isfaction regarding products or services given to 

the customer is greater. As a result, increasing 

customer trust is a consequence of improving 

customer satisfaction levels. 

H7: End-user satisfaction has a positive impact on 

trust. 

Ⅳ. Research Methodology

4.1 Indonesia and Its e-banking 

Development

In order to test the research model, we con-

ducted an empirical study in Indonesia. Indonesia 

is the fourth most populous country in the world, 

with approximately 225.6 million people [US 

Department of State, 2008]. Economic and socio- 

cultural disparities, including considerable poverty, 

are often observed and reported in Indonesia’s 

vast geographical territory [Wahid et al., 2004]. 

The economy of Indonesia is largely market- 

based, but the government plays a significant 

role. A brief demographic and economic snap-

shot of Indonesia can be seen in <Table 1> below.

The internet was first introduced in Indonesia 

in 1994 through an academic institution. Since 

then, the internet in Indonesia has grown at a 

very fast pace [Boerhanuddin, 2002]. While the 

huge population is a potential market for internet 

and e-commerce business, penetration in this 

country is small and unpredictable. Only about 

14% of Indonesians have internet access currently 

[Boerhanuddin, 2002]. 

The research indicated that only 42% of those 

Indonesians with internet access have ever made 

purchases through the internet [Business Monitor, 

2009]. A summary of Indonesian IT conditions 

can be seen in <Table 2> below.

Indonesia currently has 128 commercial banks, 

of which 11 are majority foreign-owned, and 17 

are foreign joint-ventures. The top 15 banks con-

trol about 70% of assets in the sector [US depart-

ment of state, 2008]. Significant growth in elec-

tronic banking transactions has been reported by 

Bank Central Asia [2006], the biggest private 

bank in Indonesia. According to the annual re-

port of Bank Central Asia [2006] <Table 3>, 

ATM’s transaction value, internet banking, and 
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Information Technology Year Latest Data

Fixed line and mobile phone subscribers (per 100 people) 2007 44

Households with televisions (%) 2005 65

Internet user (per 100 people) 2007 6

Mobile phone subscribers (per 100%) 2007 36

Information and communication technology expenditure (% of GDP) 2007 4

Source: World Bank, 2009.

<Table 2> Statistics of Indonesian Information Technology

 Number of Transaction (Million) Transaction Value (Rp trillion)

 ATM IB MB ATM IB MB

Sep-04 324.2 10.7  6.7 243.6  36.6  4.5

Sep-05 372.9 26.5 11.7 329.9 112.9  8.7

Sep-06 461.1 37.1  19 409.6 219.5 16.3

Source: Bank Central Asia, 2006.

<Table 3> Increased Usage of Electronic Banking Channel

mobile banking increased by 24.2%, 94.4%, and 

87.4% respectively. 

Indonesia has devoted only a small percentage 

of its Gross Domestic Product to ICT implement-

ation, and has a low score for the Network 

Readiness Index (NRI) and E-Readiness Index 

(ERI) [Business Monitor International, 2009]. The 

banking sector is expected to be the largest buyer 

of IT products and services in Indonesia [Business 

Monitor International, 2009]. This phenomenon 

represents the importance of information tech-

nology in the banking industry [Shih and Fang, 

2006], yet there is currently no empirical research 

examining this issue in Indonesia.

4.2 Data Collection

Our research used survey methodology in the 

empirical study. We collected data from bank cus-

tomers in Indonesia during January-February 

2009. Questionnaires (see the following section 

about measures) were distributed to students from 

the computer science department of one private 

university in Indonesia. University professional 

staff also received the survey, as well as pro-

fessional workers outside the university. For stu-

dent respondents, the questionnaires were dis-

tributed during class sessions with the instructor 

or lecturer’s assistance. Individuals were informed 

that participation in this survey was anonymous 

and voluntary. Two hundred questionnaires were 

distributed and one hundred questionnaires were 

returned. In addition, we posted the questionnaire 

on a website and invited the respondents to visit 

the website to fill out the survey. In order to avoid 

multiple responses, we checked the IP address 

of respondents. One hundred individuals were 

invited and forty-one finished the survey. In total, 
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there were one hundred and forty-one completed 

surveys collected from the conventional survey 

and the web survey. 

The questions were prepared in English. To re-

duce the ambiguity of the instruments, the ques-

tionnaire was translated into Indonesian and back 

into English. The questionnaire consisted of three 

sections: respondent demographics, internet bank-

ing questions, and mobile banking questions. 

In the introduction to the survey, participants 

were asked to respond and evaluate the e-banking 

of Bank Central Asia (BCA). A pilot test was first 

conducted to assess the validity and reliability 

of the questionnaire. For this pre-test, approx-

imately twenty questionnaires were distributed 

to teaching assistants. Additional advice from a 

consulting MIS professor was also considered. 

Our sample totaled 141 effective responses (48%). 

Among the respondents, the number of respon-

dents who had experience with either internet 

banking or mobile banking were 41 (29.1%) and 

29 (20.6%) respectively; another 71 respondents 

(50.4%) had experience in using both internet 

banking and mobile banking. Thus, for data anal-

ysis of internet banking, we had 112 cases in the 

sample, and 100 cases in the sample for mobile 

banking. 

4.3 Measures 

To ensure the validity of the scale used, item 

selected for the constructs were adopted from 

prior studies. Questions about information qual-

ity and system quality were adopted from 

DeLone and McLean [1992, 2003], and Wixom 

and Todd [2005], with minor revisions to meet 

our study context. Specifically, information qual-

ity was measured by dimensions of complete-

ness, accuracy, format, currency, and reliability. 

System quality was measured by flexibility, in-

tegration, accessibility, and timeliness (DeLone 

and McLean 2003; Wixom and Todd 2005). To 

measure the end-user satisfaction construct, we 

used three items that asked users about their sat-

isfaction with using e-banking. The perceived 

usefulness item scale was adopted from Chau 

and Lai [2003]. Trust was measured using the 

scale from Gefen and Straub [2003], with minor 

revisions aligned to our research need. To main-

tain overall consistency, all variables were meas-

ured using seven-point Likert scales, with an-

chors ranging from ‘strongly disagree’ to ‘strongly 

agree.’ The items used in this study are listed 

in <Appendix A>.

4.4 Sample Characteristics 

<Table 5> shows the descriptive statistics for 

demographics of the participants. Of a total 141 

responses, 83 (58.9%) were male, and 58 (41.1%) 

were female. Almost all respondents were from 

eighteen to twenty-four years old (82.3%). More 

than half of the respondents were university stu-

dents (87.2%), while 12.8% of respondents were 

university graduates. In order to enhance our 

analysis, we included several questions on our 

questionnaire asking about respondents’ con-

cerns when using e-banking (internet banking 

and mobile banking). The results suggest that se-

curity (26.5%), privacy (25.6%), and lack of trust 

(21.4%) were the main concerns. Furthermore, 

around 26 respondents (28.9%) of mobile banking 

users suggested that security concerns should be 

considered thoroughly, followed by the avail-

ability of other alternatives (21.1%), and lack of 

trust (18.9%). 
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Measure Items
Indonesia

Freq %

Number of 

User

Internet Banking and 

Mobile Banking
71 50.4%

Internet Banking only 41 29.1%

Mobile Banking only 29 20.6%

Gender
Male 83 58.9%

Female 58 41.1%

Age

18~24 116 82.3%

25~31 22 15.6%

32~38 1 0.7%

39~44 1 0.7%

> 44 1 0.7%

Education

Graduate or similar 18 12.8%

University or similar 123 87.2%

High school 0 0.0%

Others 0 0.0%

Usage time 

of 

e-banking 

(in 1 week)

1~3 74 52.5%

4~6 39 27.7%

7~9 8 5.7%

> 9 20 14.2%

Reason to 

be 

considered 

when using

IB   

Lack of Trust 25 21.4%

Privacy Concern 30 25.6%

Security Concern 31 26.5%

Other Alternatives 19 16.2%

Difficult to use 12 10.3%

MB   

Lack of Trust 17 18.9%

Privacy Concern 13 14.4%

Security Concern 26 28.9%

Other Alternatives 19 21.1%

Difficult to use 15 16.7%

<Table 4> Demographic Respondents

Ⅴ. Analyses and Results

LISREL 8.8 was used to validate the measures 

and test the research hypotheses. Following a 

typical structural equation modeling (SEM) ap-

proach, we first examined the measurement 

model, and then tested the structural model. 

5.1 Reliability and Validity of 

Measurement Items

Confirmatory factor analysis (CFA) was ap-

plied to assess the measurement model and es-

tablish the convergent and discriminant validity 

of the constructs. Each item was modeled as a 

reflective indicator of its latent construct. Model 

estimation was done using a maximum like-

lihood model with covariance matrix as input. 

All factor loadings were greater than the rec-

ommended 0.5 cut-off, and were statistically sig-

nificant [Nunnally and Bernstein, 1994] (see 

<Table 5>). For the measurement model to have 

a sufficiently good model fit, we adopted the 

commonly accepted criteria [Chau and Hu, 2001]. 

The second order constructs (for information and 

system quality) were treated as first order factors, 

measured by the composite scores of first order 

factors. 

The internal validity of the measurement mod-

el was examined by calculating the composite re-

liability (CR) and average variance extracted 

(AVE) [Fornell and Larcker, 1981]. All the compo-

site reliability scores were well above the recom-

mended value 0.7 [Nunnaly and Bernstein, 1994] 

(see <Table 6>). The AVE represents the amount 

of variance captured by the construct’s measure 

relative to measurement error and the correla-

tions among the latent variable. In this study, the 

AVE value of each measure extracted more than 

or equal to 50% of variance, reflecting an ad-

equate internal validity [Fornell and Larcker, 

1981]. 
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Model X2 Df X2/df GFI AGFI RMSEA NFI

Recommended value < = 3 > 0.90 > 0.80 < 0.08 > 0.90

Internet Banking

2
nd order Information Quality 42.98 29 1.48 0.93 0.86 0.06 0.94

2
nd order System Quality 8.84 16 0.50 0.98 0.96 0.00 0.99

Full CFA Model 193.46 136 1.42 0.94 0.84 0.06 0.95

Mobile Banking

2
nd order Information Quality 35.70 27 1.32 0.93 0.86 0.05 0.96

2nd order System Quality 25.16 15 1.67 0.94 0.86 0.06 0.96

Full CFA Model 206.92 128 1.61 0.90 0.81 0.06 0.92

<Table 5> Fit Indices for Measurement of Internet Banking and Mobile Banking

Variable Items
Internet Banking Mobile Banking

Loading CR AVE Loading CR AVE

Information Quality

CP 0.73

0.87 0.58

0.68

0.91 0.68

AC 0.78 0.84

FT 0.81 0.89

CR 0.73 0.90

RL 0.72 0.81

System Quality

FX 0.82

0.90 0.69

0.85

0.88 0.65
IT 0.81 0.72

AS 0.82 0.83

TL 0.86 0.82

End-user Satisfaction 

US1 0.93

0.84 0.64

0.95

0.93 0.82US2 0.73 0.90

US3 0.73 0.85

Perceived usefulness

PU1 0.86

0.92 0.73

0.89 0.95

0.81
PU2 0.87 0.89

PU3 0.85 0.91

PU4 0.83 0.92

Trust

TR1 0.84

0.90 0.76

0.77

0.89 +0.73TR2 0.91 0.93

TR3 0.86 0.86

<Table 6> CFA Results of e-banking

Finally, the discriminant validity of the scale 

was assessed using the guideline recommended 

by Fornell and Larcker [1981], where the square 

root of the AVE from the construct should be 

greater than the correlation shared between the 

construct and other constructs in the model. 
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<Table 7> and <Table 8> below provide the cor-

relation among the constructs with the square 

root of the AVE on the diagonal. All the diagonal 

values exceed the inter-construct correlations; 

hence, the test of discriminant validity was 

acceptable. Therefore we conclude that the scales 

should have sufficient construct validity.

Construct
Construct

IQ SQ EUS PU TR

IQ 0.76

SQ 0.75 0.83

EUS 0.62 0.63 0.80

PU 0.62 0.65 0.53 0.85

TR 0.70 0.63 0.69 0.56 0.87

Note) Diagonal elements are the square root of the 

average variance extracted (AVE). Off-diagonal 

elements are the correlations among constructs.

<Table 7> Correlation Matrix and AVE of 

Internet Banking

Construct
Construct

IQ SQ EUS PU TR

IQ 0.83

SQ 0.76 0.81

EUS 0.68 0.71 0.90

PU 0.57 0.71 0.73 0.90

TR 0.71 0.68 0.76 0.71 0.86

<Table 8> Correlation Matrix and AVE of Mobile 

Banking

One potential methodological issue in inter-

preting survey results is common method bias 

[Podsakoff et al., 2003]. We investigated the com-

mon method bias by employing Harman’s one 

factor test [Podsakoff et al., 2003]. Evidence for 

common method bias exists when a general con-

struct accounts for the majority of the covariance 

among the constructs. In this analysis, each prin-

cipal construct explained roughly equal variance 

(range from 18.8-12.4% for internet banking and 

24.0-13.1% for mobile banking), indicating no 

substantial common method bias. Also, the corre-

lation matrix showed that none of the correlation 

coefficients were above the 0.9 level [Liang et al., 

2007]. Therefore, we conclude that common 

method bias was not present in the current study. 

5.2 Structural Model and 

Hypotheses Testing

After achieving satisfactory fit in the measure-

ment model, we tested research hypotheses in the 

structural model. The model fit indices provided 

evidence of a good fit both for internet banking 

and mobile banking (See <Table 9>. <Figure 4> 

and <Figure 5> illustrate path coefficients and their 

significance levels. The coefficients of determi-

nation (R2) for each endogenous construct were 

also shown.

In the context of internet banking, both in-

formation quality and system quality exhibited 

strong positive effects on perceived usefulness. 

Therefore, H1 and H2 were supported. Moreover, 

the paths from both information quality and sys-

tem quality to end-user satisfaction were positively 

significant. Thus, H3 and H4 were also supported. 

These implied that increased information and the 

system quality of internet banking would be asso-

ciated with increased perceived usefulness and 

end-user satisfaction. However, perceived useful-

ness had no significant impacts on end-user sat-

isfaction and trust, indicating that H5 and H6 were 

not supported. As expected, end-user satisfaction 

had a significant positive effect on trust, supporting 

H7. R2 values show that information quality and 

system quality account for 56% of the variance 
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Model X2 Df X2/df GFI AGFI RMSEA NFI

Recommended value - < = 3 > 0.90 > 0.80 < 0.08 > 0.90

Internet Banking 202.16
* 139 1.45 0.92 0.84 0.064 0.91

Mobile Banking 218.06
* 126 1.73 0.91 0.81 0.068 0.90

<Table 9> Structural Model Indices

Information
Quality

System
Quality

End user
satisfaction

Perceived
Usefulness

Trust

Internet Banking

0.29*

(2.01)

0.49*

(2.53)

0.39*

(2.17)

0.34*

(1.83)

0.81*

(6.22)

R2 = 0.56

R2 = 0.76

R2 = 0.68

0.09
(0.79)

0.16
(1.34)

*p < 0.001.

<Figure 4> Hypotheses Testing Results: The 

Case of Internet Banking

Information
Quality

System
Quality

End user
satisfaction

Perceived
Usefulness

Trust

Mobile Banking

0.14
(0.98)

0.65*

(4.00)

0.13
(1.05)

0.46*

(2.83)

0.45*

(4.29)

R2 = 0.60

R2 = 0.86

R2 = 0.74

0.53*

(4.83)

0.34*

(2.87)

 

*p < 0.001.

<Figure 5> Hypotheses Testing Results: The 

Case of Mobile Banking

Hypotheses Internet Banking Mobile Banking 

Information quality → perceived usefulness (H1) Supported Not supported

System quality → perceived usefulness (H2) Supported Supported

Information quality → end-user satisfaction (H3) Supported Not supported

System Quality → end-user satisfaction (H4) Supported Supported

Perceived usefulness → end-user satisfaction (H5) Not Supported Supported

Perceived usefulness → trust (H6) Not Supported Supported

End-user satisfaction → trust (H7) Supported Supported

<Table 10> Summary of Hypotheses Result

of perceived usefulness, and 68% of variance of 

end-user satisfaction. Finally, 76% of the variance 

of trust was explained by end-user satisfaction.

In the context of mobile banking, information 

quality had no significant impact on perceived 

usefulness and end-user satisfaction. Thus, H1 and 

H3 were not supported. On the contrary, system 

quality had significant and positive influence on 

the perceived usefulness and end-user satisfaction 

of mobile banking, supporting H2 and H4. The 

path from perceived usefulness to end-user sat-

isfaction was significant and positive, indicating 

H5 was supported. Moreover, the path coefficients 

from perceived usefulness and end-user sat-

isfaction to trust were positively significant. 

Therefore, H6 and H7 were supported. System 

quality explained 60% of the variance of perceived 

usefulness, while 74% of variance of end-user sat-
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Direct Indirect Total Effect

Construct PU SF TR PU SF TR PU SF TR

IQ 0.29 0.39    0.32 0.29 0.39 0.32

SQ 0.49 0.34    0.28 0.49 0.34 0.28

PU          

SF   0.81      0.81

<Table 11> The Direct, Indirect, and Total Effects among Constructs of Internet Banking

Direct Indirect Total Effect

Construct PU SF TR PU SF TR PU SF TR

IQ          

SQ 0.65 0.46   0.22 0.66 0.65 0.68 0.66

PU  0.34 0.53   0.15  0.34 0.68

SF   0.45      0.45

<Table 12> The Direct, Indirect, and Total Effects among Constructs of Mobile Banking

isfaction were explained by system quality and 

perceived usefulness. In addition, perceived use-

fulness and end-user satisfaction accounted for 

86% of the variance of trust. The summary of hy-

potheses results can be seen in table 10below. 

Direct and indirect effects among constructs 

were also calculated and reported in <Table 11> 

<Table 12>

Ⅵ. Discussions

This study has applied DeLone and McLean’s 

Information System Success Model in the e-bank-

ing context. Through an empirical study con-

ducted in Indonesia, we tested an extension of 

the IS success model by using data about two 

different e-banking products, i.e., internet bank-

ing and mobile banking. The empirical results 

provided considerable support for our proposed 

model. Three of the seven proposed hypotheses 

were found to be consistently significant in both 

internet banking and mobile banking. For both 

technologies, system quality was significantly as-

sociated with perceived usefulness and end-user 

satisfaction. These two findings are consistent 

with the abundant literature based on the IS suc-

cess model [Jun and Chai, 2001; Wu and Wang, 

2006], suggesting e-banking technology users em-

phasize the system quality of the technologies. 

Reliability, convenience, ease of use, and the 

range of functionality of the e-banking technol-

ogy are critical factors in an individual’s evalua-

tion of the utility of the e-banking technology 

and the satisfaction from using the technology. 

The quality of system operation is very important 

during the implementation process of e-banking. 

We have also found that end-user satisfaction 

was significantly associated with trust in e-bank-

ing technologies and the bank. The finding is also 

consistent with previous studies [e.g., Benemati 

and Serva, 2007]. If users repeatedly feel satisfied 

with the e-banking product, they have a reason 
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to trust the bank and the technology provided 

by the bank. 

However, the rest of the hypotheses received 

mixed support from the data about internet 

banking and mobile banking. First, information 

quality had positive and significant impacts on 

perceived usefulness and end-user satisfaction in 

the context of internet banking, but not in the 

context of mobile banking. The results suggested 

that the users may access banking information 

from alternative channels, rather than relying on 

mobile banking. Mobile banking may be more 

heavily used for conducting banking transactions 

than for getting banking information. Mobile 

banking is purposely designed as a way to con-

nect mobile and wireless devices for transactions. 

Therefore, the end user may focus on the most 

efficient way of connecting to their account and 

processing transactions; both are related to sys-

tem quality rather than information quality. End 

users can switch to internet banking channels if 

they need detail financial information when in-

ternet banking is available [Calisir and Gummussoy, 

2008]. In this case, internet banking provides bet-

ter information for users. Another reason for 

switching to internet banking is the limitation of 

media devices when used for mobile banking. 

Mobile phones have a relatively small window. 

Screen space is very limited compared to a com-

puter workstation. This small screen also pres-

ents fewer surrogate cues to the user for human 

interaction than would be available with a full- 

scale PC, making it inconvenient for reading in-

formation [Vance et al., 2008]. 

Second, perceived usefulness had significant 

impacts on end-user satisfaction and trust in the 

mobile banking setting, compared to the internet 

banking setting. In order to explain the incon-

sistencies, we have to consider the study context 

and the stage of adoption. The above relation-

ships may differ depending on the adoption 

stage. Users may not report that perceived use-

fulness influences their satisfaction and trust af-

ter they have enough experience using internet 

banking. However, they express concern about 

this when using mobile banking. Mobile banking 

is a new e-banking product in countries like 

Indonesia. In order to enhance users’ satisfaction 

toward, and trust in, the technology, the users 

have to first recognize the utility and value of 

the technology [Kaufaris and Sosa, 2003; Kim et 

al., 2009]. On the other hand, when users have 

accumulated sufficient levels of experience with 

internet banking, they may consider internet 

banking a routine banking service. Perceived use-

fulness doesn’t play an important role in the in-

ternet banking context because users have be-

come familiar with this e-banking product. As a 

result, they do not feel this usefulness will influ-

ence their satisfaction. Thus, the usefulness per-

ception may be more important for mobile bank-

ing than for internet banking. 

Ⅶ. Conclusions

 Our study extends and assesses the relevancy 

of the IS success model in an e-banking environ-

ment. We selected Indonesia as our study area 

since this developing country may represent an 

opportunity to study the growing adoption of 

electronic banking. By comparing two different 

kinds of technologies-internet banking and mobile 

banking-our study showed that the users of 

different e-banking devices tend to have different 

focuses on the key success dimensions in the IS 

success model. 
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7.1 Limitations and Implications 

Because of the following limitations in the 

current study, findings of this study should 

be interpreted with caution, and further verific-

ation is suggested. The development of e-banking 

(internet banking and mobile banking) in Indonesia 

is in its initial stage. Finally, although we tested 

for the common method bias [Podsakoff et al., 

2003] to relieve concern, further research may use 

multiple methods when collecting the data. 

This study investigated the role of each di-

mension of IS success in the electronic banking 

environment. First, unlike previous studies which 

did not connect the quality dimensions of e-bank-

ing to existing nomological frameworks, we have 

fully integrated quality dimensions based on the 

IS success model. Second, we have integrated 

trust as an example of net benefit in the IS success 

model. While the original IS success model em-

phasizes individual and organizational impacts 

[DeLone and McLean, 2003], we have argued that 

trust is an important indicator of IS impact on 

an individual in the banking industry. Future re-

search may investigate other well-established 

concepts, such as commitment and loyalty, to ex-

plicitly measure net benefits in the IS success 

model. For practitioners, this study provides sev-

eral implications, particularly for investigating 

the success factors of electronic banking across 

countries. System quality, information quality, 

end-user satisfaction, perceived usefulness, and 

trust, need to be considered when evaluating 

e-banking success and establishing strategies to 

improve e-banking performance. 

This study has shown that information quality 

is essential in internet banking, while system 

quality plays the most important role in affecting 

perceived usefulness and user satisfaction in mo-

bile banking. Therefore, managers should be 

aware of these relationships when they make de-

cisions on how to invest in different e-banking 

technologies, in order to improve their e-banking 

products. 
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<Appendix A> Variables and Items of Research

Variables Items

Information 

Quality

Completeness
∙ IB/MB provides me with a complete set of information

∙ IB/MB provides me with all the information I need

Accuracy
∙ IB/MB produces correct banking information

∙ There are few errors in the information I obtain from IB/MB

Format

∙ The banking information provided by IB/MB is well formatted

∙ The banking information provided by IB/MB is clearly presented on 

the screen 

Currency
∙ IB/MB produces the most current information

∙ The information from IB/MB is always up to date

Reliability
∙ IB/MB performs reliably and securely

∙ The operation of IB/MB dependable

Systems

Quality

Flexibility
∙ IB/MB can be adopted to meet a variety of needs

∙ IB/MB can flexibly adjust to new demands or conditions

Integration
∙ IB/MB effectively integrates data from several accounts

∙ IB/MB effectively combines data to meet user’s need

Accessibility
∙ IB/MB allows information to be readily accessible to me

∙ IB/MB makes information easily to access

Timeliness
∙ IB/MB provides information in timely fashion

∙ IB/MB returns answers to my request quickly

End-user Satisfaction

∙ Overall, I’m satisfied with the self-service of IB/MB

∙ The whole self-service technology through IB/MB offered by the bank 

exceed my expectation

∙ The whole self-service technology through IB/MB offered by the bank 

are close to my ideal expectation

Perceived usefulness

∙ I can accomplish my banking tasks more quickly using IB/MB

∙ I can accomplish my banking tasks more easily using IB/MB

∙ IB/MB enhances my effectiveness in utilizing banking service

∙ IB/MB enhances my efficiency in utilizing banking service

Trust

∙ I can trust IB/MB

∙ I trust the information presented by IB/MB

∙ I feel this IB/MB would provide me with good service

IB: Internet Banking; MB: Mobile Banking.
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