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Abstract

Purpose: This paper explores a model of the Consumer based mobile service
consumption, combining the use of exploratory factor analysis (EFA) and Analytic
network process (ANP).

Design/methodology/approach: The research form is divided in to two phases. In
the first phase the consumer based factors that mentioned in theoretical framework
was presented to samples of customers that use online banking to determine their
level of agreement, exploratory factor analysis was used to form a model. In the
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second phase ANP method was used for ranking discovered factors to determine
priority of this factor to improvement.

Findings: Findings present a model for online banking usage this model has 4 main
factors: internal, external, usefulness and demographic factors that effect on online
banking usage. There are 10 sub-factors. The priority of factors show the banking
industry must focus on the models factors by this priority. This priority is: 1) Internal
benefits 2) Government support 3) external benefits 4) attitude, 5) Level of customer
education, 6) customer experience, 7) bank activity, 8) trust 9) technology support
10) ease of use.

Practical implications: Banking consumers are not supposed to use an online
banking if they found it unfit for their daily tasks and bring no improvement in their
execution. Thus banks should focuses on this reality in their marketing mix. They can
expand their financial market and profitability by pay attention on this research
priority. Banks by focus on high educated potential customers can faster expand
their online market. They can segment their online market by level of education and
then implement appropriate market positioning strategy.

Originality/value: The main contribution of this study is the light it sheds on how
banking consumers think about mobile banking service. It develops a model
incorporating motives for mobile banking service consumption and determining the
priorities held by consumers of mobile banking services.
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INTRODUCTION

Mobile banking is a banking product or service to conduct financial and non-financial
transactions using a mobile device such as a mobile phone or tablet [1]. Perhaps no
technology will disrupt our financial transactions in the future more than mobile tech.
The introduction of SMS into the public gave banks an avenue for mobile banking,
but the explosion of smartphones in the last decade has truly caused mobile banking
to go mainstream. Today, mobile banking apps are not an extra benefit in
consumers' minds. They are a necessary part of the bank-customer relationship, and
their absence could convince customers to switch to another financial institution.
Consider the following data from the BI Intelligence survey of millennials: 71% of
millennials say it's very important to have a banking app, and 60% say it's very
important to have an app to make payments.51% say that they have made a
purchase through a mobile website or through an app in the last month. 27% say
they have used their phone to make a payment at a checkout in a store in the last
month [2]. Moreover, by increasing the number of mobile subscribers worldwide, the
potential market of Mobile banking services is more likely to expand and attract more
customers, thus serving the aspirations of both customers and banks in this respect
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as well [3-6].

Also in this area, More than 1 billion people are expected to use mobile banking
service globally by 2017, but that level represents only 15% of the global mobile
subscription base a base that accounts for approximately 96% of the world’'s
population. In addition, approximately half of all mobile subscribers remain
unbanked, with limited access to traditional financial services [7]. These trends
suggest that significant growth opportunities remain, leading to predictions of
potentially massive increases in the number of mobile banking service users [8]. In
recent years, significant but not enough growth of mobile banking service is not
limited to the North American or country and Both Europe and Asian banking
industry have also seen rapid growth in internet banking [9]. Statistics shows that
even the growth of internet banking has not been completed. Even in the United
States 25 percent of consumers still do not use this service [10]. This is while the
statistics for developing countries is much higher, at 90 percent. For example only 5
percent of Iranian banking customer use mobile banking services.

Moreover Booz, cost of deliver manual transactions at a branch is typically more
than a dollar, ATM and call center transactions is about 25 cents and an internet
transaction about a penny. According to Booz, Allen and Hamilton, banks expect to
decline this cost with the introduction of more effective information technology.

Given the above advantages and applications for mobile banking service and its
progress in many countries, there are many studies about online or mobile banking
service usage. Some of these studies present a model and others explore factors
affecting mobile banking service usage. However, the adoption rates of the Mobile
banking services do not reach the expected level especially in the developing
countries and customer express less interest toward such services [3,11-13].

Despite numerous investigations in this field, there is a lack of research about the
mobile banking service usage modeling by consumer perspective. The main
contribution of this study is explore firstly a consumer approach for Mobile banking
service usage and then present a hybrid model using EFA(Exploratory factor
analysis) and then determine priorities for performing this model by using ANP
(Analytical Network Process) method. The findings can use by Developing countries
bank industry and government as same countries for improving the level of mobile
banking service to use this technologies benefits. The findings create an awarenesss
of the various factors explaining why customers are becoming mobile banking users
and how can enhance their level of use. Fordermor Iranian and international banks
can used this research for expanding their financial market in Iran and other
countries.

In this regard Hawkins model for consumer behavior can be considered. In this
model Consumer behavior can be influenced internal factors, external and life style
factors [14]. In this regard study has searched factors affecting mobile banking
service adoption regarding to this consumer behavior model. Study has searched
these factors from a consumer perspective.
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The paper is structured as follows. The next section provides an overview of famous
models for technology and mobile banking service usage. After proposing the
research framework, the article describes the methods employed. The next section
includes research results, analysis and discussion. The final section contains the
conclusions, limitations and recommendations for further research and managerial
implications.

LITERATURE REVIEW

Heretofore, many of studies which have developed methods of acceptance
technology measurement in these studies, Researchers have applied several
theories to predict factors affecting people to use technology. Some of the most
famous of these studies include: the technology acceptance model (TAM) [15], the
theory of reasoned action (TRA) [16-19], the theory of planned behavior [20], the
innovation diffusion theory [21], these studies have aimed significantly to provide
guides to respective banks to increase the all banking usage.

As mentioned above, few investigations that target factors that affect mobile bank
usage by consumer perspective. In this regard study has searched factors affecting
mobile banking service usage regarding to consumer behavior model. All of
mentioned factor in below are factors from consumer perspective (Hawkins model for
consumer behavior) that effect on their mobile banking service usage.

Internal Factors Affecting Mobile Banking Service Consumption

According to Hawkins model for consumer behavior, internal factors are in the mind
of consumers. Previous study about mobile or others technology acceptance,
introduced following factors that we can categorize them as internal factors.

First factor is attitude, which defined as “the degree of evaluative affect that an
individual associates with using the target system” [22]. It shows what a person
perceives about a concept, which may be any entity about which persons can think
and attach feeling [23]. Therefore, attitude has an important role in adoption of new
technology [15,24,25].

The second factor is Trust that defined as “perceptions about others' attributes and a
related willingness to become vulnerable to others” [26]. By this definition, if
customers haven't any trust in Internet businesses might not use mobile banking
service [27]. With more trust, customers increase their motives, intentions, and
prospective actions of others on whom they depend [28], as well as save money and
effort, because trust reduces monitoring and legal contract costs [29].

The trust plays an important role in internet banking and thus lack of it creates an
important obstacle to the market expansion [30]. Furthermore, many of studies show
that trust has an important impact on consumers' tendency to engage in online
exchanges of money and sensitive personal information [25,31].
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At last, the third internal factor in this area is ease of use. Usage is one of the most
important factors affecting to mobile banking service usage. Previous research report
that perceived ease-of-use considerably affects the intention to use mobile banking
services [32]. Also other studies on mobile banking state that the complexity of
online services effect on some consumers adoption [33,34].

Furthermore, previous study has reported a positive relationship between experience
with digital technology and digital technology usage [35-37]. Bandura [38] in his self-
efficacy theory suggests that performance accomplishments, vicarious experience,
verbal persuasion, and physiological state are four Source of information used by
people when forming self-efficacy judgments.

Self-efficacy is an important motivational variable, influencing persistence and
motivation. It can be concluded that individuals who feel less capable of handling a
situation may resist it because of their feelings of inadequacy or inconvenient [19].

External Factors Affecting Mobile Banking Service Consumption

According to Hawkins model for consumer behavior, external factors are out of the
mind of consumers. Previous study about every technology acceptance, introduced
following factors that we can categorize them as external factors.

First factor is Government support. Government has important role in adoption of
new technologies depending on the level of support that they provide. This support
plays an intervention and important role in a technology acceptance [39]. When
consumers feel greater level of government support they more likely adopt them to
Mobile banking service [19].

The second is Technology support. Support the technology support makes the
technology easier to use and people can well adapt itself by it [40]. In the case of
mobile banking usage technology support refer to availability of technological
resources and infrastructure. Therefore, level of Internet infrastructure quality could
affect the perceived behavior control of individuals toward adopting Internet banking
[41].

Finally the third factors is Banking activities. Mobile banking services meet and
exceed processes based on initial setup costs of other electronic banking is relatively
short. This is encouraging electronic banking activities in developing countries.
Anyway, it is vital to broaden the client base in order to enhance the performance of
services which help to the bank [42].

Life style Factors Affecting Mobile Banking Service Consumption

The term lifestyle can denote the interests, opinions, behaviors, and behavioural
orientations of an individual, group, or culture [43].

Based on TTF model a mere focus on user perceptions of the technology is not
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sufficient to predict its acceptance. This model stress on technology characteristics
and task requirements adoptions [44]. It explains that if people consider technology
efficient enough to execute their daily tasks, they will accept it [45]. This theories
framework stress on the practical aspect of technology usage. Also Oliveira et al.
[46] explain that people are not adopting a technology if they perceive it unusable for
their function. They don’t accept technology when technology hasn’t any positive
effect on their execution [47]. Therefore, mobile banking managers aim to use these
advantages to improve the mobile banking usage.

In the case of mobile as a types of the internet banking there are two main types of
perceived benefits, which can be categorized as direct and indirect advantages [48].
Direct advantages are tangible benefits for mobile banking user. For example,
people can enjoy from, less waiting for their services, and high information
transparency [48]. Indirect advantages are less tangible benefits for banking users
that are difficult to measure. For example, mobile banking gives opportunity for
banking consumers to perform banking transactions and services [48].

In this regard, Demographic factors can analyze. Demographic factors can
categorized as age, gender, education level, revenue level, internet experience and
internet banking experience [49]. However this study noticed to these factors as
intermediary variables. IN addition study added marriage state and occupation type
to this list.

RESEARCH METHODOLOGY

The research form was divided in to three phases. The first phase requested
demographic information. Demographic details included the respondents’'(customer)
level of income, type of occupation, gender, age, and marriage status, level of
education and level of internet experience. This information made it possible to
explore the new factors that affect to level of mobile banking usage. Sampling for this
phase has been accomplished from persons that have multi-level usage of mobile
banking to discover relationship between this factors rate and level of mobile banking
usage.

In the second phase the consumer based factors that mentioned theoretical
framework has been presented to samples of customers (as mobile banking service
consumers) that use mobile banking service to determine their level of agreement.
This information has been used to exploratory factor analysis to discover the factors
that affect customers that using mobile banking service. In the last phase ANP
method has been used for ranking discovered factors to determine priority of this
factor to improvement.

In the initial phase, eight Iranian bank (mellat, saderat, melli, sepah, parsian,
maskan, sarmaye and eghtesadnovin) consumers, who were mobile banking service
user. Specifically Samples for factor analysis have been corresponded to first phase
samples. In this process the mentioned consumers has been showed their level of
agreement with factor. This phase shows the reasons why respondents said they



JIBC August 2017, Vol. 22, No.2 -7-

were mobile banking service users.

The study employed Likert-type scale questions. Each question could be answered
by selecting Strongly Agree (5), Agree (4), Neutral (3), Disagree (2), and Strongly
Disagree (1). According to Morgan table, the research needed to 384 samples for
infinite population. Of the 500 forms which were distributed, 410 responses were
useable for analysis.

The demographic characteristics of the respondents were as follows: 45 percent
were aged below 30, 35 percent were between 30 and 49, 20 percent were 50 and
above; 45 percent were male and 55 percent female; 57 percent were non-
collegiate educated, with 43 percent being collegiate Educated; 82 percent earned
less that 1,000 US dollars and 18 percent earned 1,000 US dollars and above. 73
percent had internet experience and 27 percent hadn't internet experience. Also 59
percent of respondents said they used a PC at work, 71 percent of household units
owned a PC and 61 percent of respondents rated their PC skills as being good or
very good. Just over 12 percent of the respondents indicated that they had
conducted online banking transactions in the past. Finally for ranking phase the
samples has been selected from banking experts. In these process 16 experts has
been selected for answering the analysis network process (ANP) questionnaire.

A measure of study is reliable. Reliability defined as the extent to which a scale
produces consistent results if repeated measurements are made. Although reliability
contributes to validity, it does not itself constitute validity [50]. In this study reliability
of scale; the Cornbrash’s alpha was 81.

RESULTS
Exploratory Factor Analysis

In this study, we employed exploratory factor analysis (EFA) using SPSS software.
Factor analysis employs maximum likelihood (ML) estimation and geomin oblique
rotation. Based on the exploratory factor analysis results, study explored which
factors clustered together into latent constructs that would make up the RG-US.

In exploratory factor analysis (EFA), the Kaiser-Meyer-Olkin (KMO) measure was
used to determine the sample’s adequacy. The KMO measure for this study was
0.712, which is considered an adequate determination of sampling. Bartlett’'s Test of
Sphericity was significant (p<0.001) and supported conducting an EFA (Table 1). In
Table 2 Commonalities were examined and revealed that no items had
commonalities near 0, indicating all items contributed to the EFA. Kaiser Criterion
revealed one factor with an Eigenvalue greater than 1. Therefore, a decision was
made to extract three factors in the first EFA. With concerns loading on factors
(Table 3) the factor structure was examined and revealed high cross-loading on
three factors. These three factors were named by applying a descriptive label.

As shown, in Table 3 Factor 1 included 3 items ("Government support”, " Technology
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support” and "Banking activity") and Was labeled "External factors". Factor 2
contained 2 items ("Direct benefit" and "Indirect benefit") Was labeled "usefulness".
Factor 3 contained 3 items ("Attitude”, "Trust" and "Ease of use") was labelled

"Internal factors".

In this research, sorting procedure has been used to identify the main themes from
the open-ended responses on the survey form. The analysis of first research phase
made 8 factors mentioned in theoretical frameworks regarding reasons why
consumers are not mobile banking user. In the following correlation analysis was
used to determine relationship between demographic factors and level of mobile

banking usage (Tables 1-3) [51-56].

Table 1: KMO and Bartlett's Test.

-8-

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.712
Approx. Chi-Square 1974.354
Bartlett's Test Sphericity df 28
Sig. 0

Table 2: Commonalities matrix with loadings for each of 8 items.

Initial Extraction

Direct benefit 1.000 .904
Indirect benefit | 1.000 .824
Goverment 1.000 911
support

Attitude 1.000 .738
Technology 1.000 .760
support

Trust 1.000 .662
Ease of use 1.000 .753
Banking 1.000 .920
activity

Table 3: Factor loadings from exploratory factor analysis.

Component

1 2 3
Direct benefit .356 .693 -.545
Indirect benefit -.168 .825 .340
Goverment support 912 -.104 .262
Attitude -.454 391 .615
Technology support .849 .015 .198
Trust 174 .306 737
Ease of use .256 .005 .839
Banking activity 923 -.065 252
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Table 4: Correlation analysis.

Level Level of | Gender | Age | Marriage | Type of | Level  of
of education status occupation | internet
income experience

Correlation | 0.008 510 .010 0.083 | .003 .014 .88

Sig.(2- .000 021 .067 0.009 | .005 .051 .001

tailed)

Table 4 illustrate correlation test for demographic factors. The results show that there
is no relationship between level of mobile banking usage and gender, type of
occupation, level of income, marriage status. In contrast there is positive relationship
between level of mobile banking and all of remaining demographic factor namely
age, level of internet experience and level of education. Correlation row in Table 4
shows that this accepted correlation for age is weak (.083) Thus it has been
determined that 2 demographic factors (level of online experience and level of
education)can added to other factors that has been extracted by exploratory factor
analysis. Then we have 10 factors in customer approach model (CAM).

ANP modelling

Final phase in this research is ANP (Analytical Network Process) modeling for
explored model to determine priorities of its factors. The ANP is the generalization of
the AHP.

The scoresl, 3, 5, 7 and 9 mean indifferent, weakly more, strongly more, very
strongly and absolutely more important, respectively. The numbers 2, 4, 6 and 8 are
employed to facilitate compromise between slightly different judgments. Certainly,
the mutual values of these numbers show the degree of unimportance. We use ANP
model in 3 steps. The purpose of this model is to determine the priorities of factors
that affect to usage of mobile banking service.

In the first step, there are four clusters in the model are demographic, usefulness,
internal and external factors. Figure 1 is a view of the overall ANP model in super
decision software. Interdependencies are represented by straight arrows among the
clusters and a looped arc within the same cluster in the figure below [57-60].
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Figure 1. ANP model for customer approach model.

Usefulness External factors
Direct benefit € > Govemnment support
Technology support
Indirect benefit
Banking activity
Demographic Internal factors
factors

level of education Attitude

level of internet

. Trust
experienice
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In the next step ANP method formulates performing pair wise comparisons between
clusters and criteria. First, study formulated interrelationships among all factors.
When formulating these relationships, each criterion is considered as a controlling
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factor for a pair wise comparison matrix.

The question asks when formulating these relationships was: with respect to a
specific factor, which of pair of factors more influenced? For example with respect to
trust, which one more affects trust, government or banking activity, government or
technology support? Table 5 illustrates an example pair wise comparison matrix for
the mobile banking usage (Tables 6 and 7).

Table 5: Cluster weights matrix.

Demographic | usefulness | External | Internal
Demographic | 0.07013 0.333333 0.25 0.25
usefulness 0.325513 0 0.25 0.25
External 0 0.333333 | 0.25 0.25
Internal 0.604358 0.333333 | 0.25 0.25

In the next step study constructs the super matrix. Tables 6-8 illustrate unweight,
weighted and limit super matrices of the factors within the network. The weighted
super matrix (Table 7) illustrates the weighting of the blocks of the unweight super
matrix by the corresponding priority from the corresponding eigenvector of
comparisons of the clusters obtained from Table 6 The entries of the weighted super
matrix itself give the direct influence of any factor on any other factor.

The weighted super matrix has some zeros indicating no interaction. Table 8 shows
the priorities of all the factors. By this priorities of all the factors and alternatives are
extracted and normalized. The priorities of all the factors in the limit matrix
normalized to one for each cluster.

The final priorities for all factors and the alternatives are given in Table 9. This
priority is :1) Internal benefits 2) Government support 3) external benefits 4) attitude
5) Level of customer education 6) customer experience 7) bank activity 8) trust 9)
technology support 10) ease of use (Tables 8 and 9) [61-63].



-12 -

JIBC August 2017, Vol. 22, No.2

Table 6: Unweight super matrixes.
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Table 7: Weighted super matrix.
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Table 8: Limit matrix.
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Table 9: Final priorities of the factors.

Name Normalized By Cluster Limiting
Internal 0.69351 0.101928
External 0.60149 0.043995
Education 0.38570 0.113434
Experience 0.31430 0.108744
Trust 0.18372 0.124679
Attitude 0.47649 0.085642
Ease of use 0.12978 0.023326
Government 0.67835 0.222743
Bank activity 0.27764 0.082137
Technology 0.14400 0.093373
DISCUSSION

The necessity of investigating main factors affecting the usage of new technologies
is clear based on the numerous studies. In the present study, the factors affecting
the usage of mobile banking service had tested in many studies were tested in the
consumer context. Results confirm that mobile banking service usage can explain by
a consumer based model.

Performed exploratory factor analysis present us a new models in this context, this
model shows that mobile banking service usage affected from 3 factor named
internal factor, external factor and usefulness factor. These three factors confirm
three factors in Hawkins consumer behavior and only the difference is that lifestyle
factor named usefulness. It means usefulness in mobile banking service is
synonymous with lifestyle and demonstrates it.

In managerial implications, banks should improve this factors to adopt their
consumers whit determine executive priorities of these factors. In this regard and by
consumer view, consumers' demographic factor has added to this model. Then ANP
modeling use to determine this priorities. In the field of correlation analysis some of
hypostasis cannot confirmed. The result shows that there aren’t any relationships
between mobile banking service usage and age, gender, type of occupation, level of
income, marriage status. Unlike the results confirm positive relationship between
mobile banking usage and level of online experience and level of education.
Amounts of sig in Table 4 show that we can confirm result by sampling increase
about gender, type of occupation, level of income and marriage status. Furthermore
it is seem that except experience and education other demographic variable
previously has affected on mobile banking usage and banking industry has used
them for primary improvement of mobile banking and so in present their effect has
declined.

About ANP, exported model formed and enhance by determination of priorities of
models component and showing relationship between 4 models main factors. The
research does this enhancement by presenting the model to banking experts. In this
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model of mobile banking usage the Research had expected that get help mobile
banking consumers for exploring why they use this services but in the case of
banking management consumers cannot guide banks. In this research use banking
expert opinion about priority of this factor to improvement level of mobile banking
usage. The results show that the main factor in mobile banking extension is
usefulness because Table 9 shows that the first and second priorities are direct and
indirect benefit. This means if a bank seeks online market extension should focuses
on these factors. These priorities confirm research expectation about importance of
usefulness as firs factor mentioned in theoretical framework.

Practical Implications

Regarding to model priorities, the major managerial implications are summarized
and stated as follows. First, customers (as banking consumers) will accept mobile
banking if they consider it efficient enough to execute their daily tasks.

Second, Banking customers are not supposed to adopt a mobile banking if they
found it unfit for their daily tasks and bring no improvement in their execution. Thus
banks should focuses on this reality in their marketing mix. They can expand their
financial market and profitability by pay attention on this research priority. Mobile
banking managers aim to utilize these advantages to increase the mobile banking
usage rate.

Third priority in the model is education. This priority shows that banks by focus on
high educated potential customers can faster expand their online market. They can
segment their online market by level of education and then implement appropriate
market positioning strategy.

LIMITATIONS AND RECOMMENDATIONS FOR FURTHER STUDIES

This study is not free from limitations. One limitation of this research is small sample
size. The time available for the completion of this project was limited, more sample
size could lead study to batter and more precise results,thus the study proposes
integration of similar framework with larger sample size. A second limitation comes
from the fact that the present research utilized urban data; a future recommendation
can be to perform a comparative analysis of rural and urban behavioral and
technological aspects in mobile banking usage. Lastly, we conducted this research in
Iran, where mobile banking is growing rapidly but it is still in its early states. This
result may be suitable to similar banking market but cannot be generalized to the
countries with relatively mature mobile banking.

CONCLUSION

Findings present a hybrid model for mobile banking service usage. This model has 4
main factors: internal, external, usefulness and demographic factors that effect on
mobile banking usage. There are 10 sub-factors, the priority of factors show the
banking industry must focus on the models factors by this priority. This priority is : 1)
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Internal benefits 2) Government support 3) external benefits 4) attitude 5) Level of
customer education 6) customer experience 7) bank activity 8) trust 9) technology
support 10) ease of use.
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