International Journal of Electrical and Computer Engineering (IJECE)
Vol. 13, No. 6, December 2023, pp. 6646~6653
ISSN: 2088-8708, DOI: 10.11591/ijece.v13i6.pp6646-6653 O 6646

How analytical hierarchy process prioritizing internet banking
influencing factors? a research study

Khairi Azhar Aziz!, Salfarina Abdullah!, Marzanah A. Jabar!, Rozi Nor Haizan Nor?!

Nur llyana Ismarau Tajuddin?

!Department of Software Engineering and Information System, Faculty of Computer Science and Information Technology,

Universiti Putra Malaysia, Selangor, Malaysia

2Tamhidi Centre, Universiti Sains Islam Malaysia, Negeri Sembilan, Malaysia

Article Info

ABSTRACT

Article history:

Received Jun 9, 2022
Revised May 22, 2023
Accepted Jun 26, 2023

Keywords:

Analytic hierarchy process
Internet banking acceptance
Internet banking adoption
Internet banking factors
Multi-criteria decision-making

Internet banking is a method for conducting financial transactions online that
makes use of the internet as a platform. Customers could transact at any time
and from any location. Numerous aspects relating to the adoption of internet
banking have been analyzed and studied in recent in-depth studies from the
literature. This paper will merge these numerous predefined factors into a
model by drawing on the various ideas related to the acceptance model. It
was decided to adapt the analytical hierarchy process (AHP) method for
finding the important numerous components for the model. The finest
mathematical calculation method is AHP, which enables decision-makers to
prioritize their ranking in order to satisfy various criteria. The goal of this
research is to rank the elements that influence the use of online banking.
Three main factors such as technical information, website and service
availability were chosen as the main factors of the model based on the
literature review. Sub-factors such as ease of use, responsiveness, privacy,

reliability, security, communication and efficiency were also suggested and
combined into a single integrated framework. Utilizing the systematic
literature review (SLR) methodology, several factors were found. As a
result, the article will enhance understanding of the unique elements
supporting the adoption of internet banking.
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1. INTRODUCTION

Adoption of internet banking, which enables users to conduct financial transactions whenever and
wherever they like to complete daily tasks. Customers including public, private, corporate, senior citizens,
and students find internet banking to be popular. Time constraints force customers to use internet banking in
place of over-the-counter services in order to obtain quick services in order to achieve their obligation.
Customers primarily use internet banking for loan repayment, money transfers, and bill payment, according
to [1]. In essence, customer happiness with online banking will influence the level of service [1]. In reality,
any modifications to the internet banking service will take user pleasure into account. If the needs of the
customer are not met, they will be disappointed and frustrated. The best elements to get a positive client
experience, excellence, value, and suitability for usage, could be provided by the service quality. According
to [2], the level of service that is provided to clients will depend on how well their expectations are met.
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Customers will accept the service, presented ideas, and product with the finest service quality. Additionally,
according to [3], the technical information factor was applied and its scope was established by the following
subfactors, including efficiency and reliability. Skvarciany and Jureviciené [4] also discovered that the
website aspect is the strongest variable that will favorably effect a customer’s adoption of internet banking.
Security, ease of use, and privacy were discovered to boost consumer adoption through an analysis of the
Website factor. According to [5] showed that the subfactors of communication and responsiveness together
with the service availability factor had an impact on the adoption level. Even though they were in their
infancy, these little influences were influencing adoption. The goal of this article is to priorities the elements
that influence the adoption of internet banking and to look at these aspects in more detail. By creating a
decision support system that can analyze methodically and consistently to generate an acceptable and
accurate conclusion, the research seeks to address this [6]. The decision levels in analytical hierarchy process
(AHP) preserve a unidirectional hierarchical relationship. AHP is a simpler and more successful method of
handling both qualitative and quantitative data in multi-criteria decision-making (MCDM) [7]. AHP breaks
down complicated problems from higher hierarchies to lower hierarchies, integrating expert opinions and
assessment scores into a straightforward elementary hierarchy structure [8]. However, the goals of this article
are to look into, analyses, and rank the elements that influence consumer adoption of internet banking. The
AHP technique was applied to this work as a consequence, producing the desired result. Making decisions is
an activity with a major impact on how well a corporation performs. Decisions are everywhere and have an
impact on many facets of our lives. Making decisions is a skill that people use throughout their life because it
is a trait of the human species [9]. AHP is a thorough approach that can address complicated decision-making
issues by organizing the issue, quantifying its elements, and weighing potential solutions using decision
hierarchies. It is theoretically simple to understand, simple to put into practice, and its outcomes are simple
for specialists in other fields to interpret [10]. It is theoretically simple to understand, simple to put into
practice, and its outcomes are simple for specialists in other fields to interpret [11]. Making decisions is a
constant in the industry. As a result, the manager frequently needs to make judgements quickly, even in a
chaotic workplace. The “Garbage can model of organizational choice” has been used to describe
decision-making in similar circumstances [12]. The decision-making procedure is shown in Figure 1.

A set of objects, a set of numbers, and a mapping of objects to numbers are further components of
the AHP measurement scale [13]. The steps are categorizing the issue to create a hierarchy, gathering data
through pairwise comparison, setting priorities, and conducting analysis to find a solution [14]. The range of
alternatives and criteria are compared by the decision-makers as they assess their options. In general, relative
criteria are of various kinds. Multi-criteria analysis has a basic issue with going back to a single unit. The
usage of comparison expressions’ quantitative “equivalents” is essential. Their evaluations are based on a
rating scale created by [14], which offers a way to numerically indicate the relative importance of the
components. Pairwise comparison is the main obstacle for AHP. The pairwise comparison takes into
consideration the following issues: i) each sub criteria must be taken into account for each option; ii) each
sub criteria must be taken into account for the major criterion; and iii) the aim must be taken into account for
each of the main criterion [15]. Using the sorting of numbers to properly mix the priorities that come from
them, AHP aims a rigorous implementation of the scaling problem in this context [13]. Figure 2 shows the
decision-making process.

The AHP does not demand that choices be consistent or transitive but instead offers a
comprehensive framework to deal with intuitive, rational, and irrational judgements concurrently [16].
Overcoming the limitations of traditional AHP, this method methodically formulates specialists’ knowledge
of equipment while effectively allocating the resources that are available [17]. AHP is more suited for
determining weight coefficients because it allows decision-makers to better comprehend the relative value of
interacting alternatives and criteria [11]. The AHP includes beliefs and methods for prioritizing among the
criteria and sub-criteria, leading to different conclusions [18]. Comparing Saaty’s AHP to earlier decision
support techniques, its simplicity is one of its key advantages. Goals, secondary goals or components, and
options are used in a hierarchical manner. By providing a foundation for eliciting, discussing, documenting,
and assessing the components of a choice, it also facilitates the integration of qualitative and quantitative into
the same decision-making technique. Better information management has been seen in the banking sector as
being crucial to guaranteeing the security of all financial transactions [19].

A quantitative examination of a qualitative problem is done using the AHP technique, which has the
advantages of being straightforward, adaptable, and useful. AHP technique may more effectively address the
problem of human resources management strategy optimization in the internet of things industry [20]. It has
two sections, a trim level and a streamline, and is distinguished by the complexity of its many diverse
characteristics. The advantage of this decision-support tool is that the user’s choices and criteria are rated in
pairs to establish the final position. Additionally, the AHP approach is employed since the computation
procedure is straightforward and the logic is logical and understandable [21]. AHP is attractive to a wide
range of MCDM challenges due to its capacity to cope with the expert’s subjective judgements and produce a
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quantitative priority vector that defines each alternative’s relative relevance [22]. The AHP approach is a
procedure that aids decision-makers in discovering the best option rather than a model for determining the
correct response. The value of this methodology for organizations and academic research has been
established. Organizations can prospect their own tactics and those of their rivals with the use of the AHP
approach [23].

Choice Examination of
opportunity consequences

Figure 1. Schematic representation of the decision-making process

Decision - Making

Criterion 1 Criterion 2 Criterion 3

Alternative 1 Alternative 2 Alternative 3

Figure 2. Decision-making based AHP method

2. METHOD

The decision is the one chosen after carefully weighing all of the alternatives. Since the aim of the
decision maker influences the choice of components, the creator is also interested in learning the outcomes of
the activity rather than the option chosen when making an alternative assessment. There was some degree of
doubt in the choice. Decision-making is the process of choosing the best components from the finest
possibilities available. Decision-making can also be utilized to improve companies through industrial
sustainability, claims [24]. MCDM refers to the process of selecting multiple variables based on the best
available aspects. Due to this, very few theories and methods, such as AHP as recommended by [13], have
been developed to enhance MCDM. The AHP approach is the most widely used MCDM technique,
according to [24], especially in the banking, construction, and engineering industries. This work’s objective
is to resolve decision-making using the AHP approach, which involves giving the recognized elements a
priority. The processes utilized in AHP involve breaking down problems into hierarchical structures that
comprise the purpose, factor, choices, criteria, and sub-criteria, according to researchers [25]. The adoption
of internet banking is done in a step-by-step, hierarchical manner. Level 1 (level 1: goal) is all on defining the
research’s objective. The second level (level 2: criteria) outlines the standards or elements that are widely
used to provide the ideal conditions for online banking, such as the technical information provided by [3], the
website provided by [4], and the availability of services provided by [5]. The final step, step 3:
sub-criteria, involves extracting pairwise comparisons to the ultimate objective. To clarify the AHP concept,
the authors chose these levels of hierarchical isolation. Previous studies did not measure their research using
the AHP approach. As a result, the writers are given information in this study about factors to priorities
utilizing the AHP technique. These seven criteria were selected after a thorough literature search and
discussions with decision group experts. Figure 3 depicts how AHP responds to the problems.

The pairwise comparison is important for the AHP’s design since it makes it possible to quantify
impact criteria to level 1, which is a goal. In general, the stages demonstrate that a fair comparison between
the criteria and the study purpose was made. As a result, the technique involves extracting a test for the major
factors’ consistency. The process step that improves pairwise comparisons of criteria and goal. The relative
relevance of each criterion in relation to one another is also determined using the pairwise matrix. Table 1
demonstrates how significant and on what scale each number in [26] is valued.

This study will try to demonstrate how the adoption of internet banking ranks depending on the stated
parameters by employing the AHP technique. This method can be used in the banking industry to assess service
quality while also determining which service quality has the most impact on the services and requires the most
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work to provide [27]. As a result, a variety of decision-related problems could be solved using this decision
support technique. According to [21], the AHP is the best method and reasonable to apply to choose the right
factors element when trying to resolve multiple factors in internet banking adoption. The superiority of the
decision support method was demonstrated by paired pair assessments of expert-supported criteria. The AHP
concept was also chosen because of its simple, logical, and transparent computation process.

Factors influencing
internet banking

adoption Level 1: Goal
Technical o Service o
information Website availability Level 2: Criteria
Efficiency Security Responsiveness Level 3: Sub-criteria
Reliability Ease of —
Use Communication
Privacy

Figure 3. AHP process based on hierarchical tree

Table 1. Value of the score variable
Verbal judgement Numeric value
Extremely important

Very strong more important
Strong more important

Moderately more important

P NDWAOUIO N OO

Equally important

3. RESULTS AND DISCUSSION

Based on the AHP methodology, the findings of the adoption of online banking from Figure 1 are
displayed below. To calculate this scale, use the [26] pairwise comparison scale as shown in Table 1. The
scale is used to rank the relevance of and influence on decision-making of various factors. Table 2 contrasted
pairwise primary criteria with a broad objective. Service availability achieved the greatest total out of those,
with a matrix value of 6.0. This demonstrates that the goal is significantly influenced by the service
availability. Website with matrix value 1.75 and technical information with matrix value 4.

A matched comparison of sub-criteria that are on the same level is required in the following phase
as well. As shown in Tables 3, 4, and 5, there is a contrast. Table 3 shows that among the sub-criteria for
technical information, reliability has the highest matrix value, 2.50, followed by efficiency, 1.67. Table 4
shows that privacy, with a matrix value of 5.00, is the website sub-criteria with the highest matrix value.
Security is ranked third with a matrix score of 1.83, and ease of use is ranked second with a matrix value of
4.50. According to Table 5, among the service availability sub-criteria, responsiveness has the highest matrix
value at 4.03, followed by communication at 1.33. The sub-criteria responsiveness with a matrix value 1 and
communication with a same matrix value 1.

Table 2. Pairwise comparisons for the criteria

Goal Technical Information  Website  Service availability
Technical information 1 2/4 1
Website 2 1 4
Service availability 1 1/3 1
Total 4 1.75 6.0
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Table 3. Technical information sub-criteria, pairwise comparison

Goal Efficiency  Reliability
Efficiency 1 3/2
Reliability 0.06 1

Total 1.67 2.50

Table 4. Using pairwise comparisons, compare the website sub-criteria

Goal Security  Ease of use  Privacy
Security 1 3 2
Ease of use 1/3 1 2
Privacy Yo 172 1
Total 1.83 4.50 5.00

Table 5. Pairwise comparison for the sub-criteria of service availability

Goal Responsiveness  Communication
Responsiveness 1 1/3
Communication 3.03 1

Total 4.03 1.33

Tables 6 and 7 display the consistency ratio (CR) between the consistency index (CI) and random
index (CI) for level 2 criteria (technical data, website accessibility, and service accessibility). According to
the findings, the total of pairwise comparison of the criteria using a normalized matrix is 100% as Table 6,
CRis 0.04 and Cl is 0.025 as Table 7.

Table 6. Pairwise comparison of the criteria using a normalized matrix

Goal Technical ~ Website Service Priority
information availability

Technical information 0.25 0.27 017 23.41%

Website 0.50 0.55 0.67 57.94%

Service availability 0.25 0.18 017 18.65%

Total 100%

Table 7. Calculation of Amax
Weighted-Sum (WS)  Priority (P) WS/P CI=(Amax-n)/(n-1) CR=CI/RI

0.73 02341 30338983  =(3.05=3)/(3-1)  =0.025/0.66
1.75 05794  3.0958904 =(0.05)/(2) =0.04
0.63 0.1865  3.0319149 =0.025

Tables 8 and 9 display the CR between the CI and RI for the level 3 sub-criteria (efficiency and
reliability). The results sub-criteria for technical data in pairwise normalized matrix comparison is 100% as
Table 8, while Cl and CR is demonstrated to be 0 as Table 9. The CR of the CI to the RI for level 3
sub-criteria (website) are shown in Tables 10 and 11. The results pairwise comparison of the normalized
matrix for the website sub-criteria is 100% as Table 10, while Cl is 0.07 and CR is 0.10 as Table 11.

Table 8. Sub-criteria for technical data in pairwise normalized matrix comparison

Goal Efficiency  Reliability  Priority
Efficiency 0.60 0.60 60%
Reliability 0.40 0.40 40%

Total 100%

Table 9. Determining the Amax for the technical information sub-criteria
Weighted-Sum (WS) Priority (P)  WS/P_ Cl=(Amax-n)/(n-1) CR=CI/RI

0.93 0.6 2 =(2-2)/(2-1) =0/0.66
1.07 0.4 2 =(0)/(1) =0
=0
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Table 10. Pairwise comparison of the normalized matrix for the website sub-criteria

Goal Security  Ease of use  Privacy  Priority
Security 0.55 0.67 0.4 53.74%
Ease of use 0.18 0.22 0.4 26.80%
Privacy 0.27 0.11 0.2 19.46%
=100%

Table 11. Amax for the website’s sub-criteria calculation
Weighted-Sum (WS)  Priority (P) WS/P CI=(Amax-n)/(n-1) CR=CI/RI

1.46 05374 32205514  =(3.13-3)/(2-1) =0.7/0.7
0.88 02680  3.120603 =(0.13)/(2) =0.10
0.65 01946  3.0692042 =0.07

Tables 12 and 13 display the consistency ratio (CR) of the consistency index (CI) to random index
(RI) for the level 3 sub-criteria (service availability). The outcome for Cl and CR is shown to be 0.
Researchers [14], [28], [29] states that if CR indicates that less than 0.10, the judgements are acceptable with
sufficiently consistent results. It must be revised and corrected if the CR is greater than 0.10. This essay
establishes the efficacy and applicability of the priority’s method to the model or framework.

Table 12. Pairwise comparison of the normalized matrix for the service availability sub-criteria

Goal Responsiveness  Communication  Priority
Responsiveness 0.25 0.25 24.81%
Communication 0.75 0.75 75.19%

=100%

Table 13. Amax calculation for the sub-criteria for service availability
Weighted-Sum (WS)  Priority (P)  WS/P  CI=(Amax-n)/(n-1) CR=CI/RI

0.65 0.2481 2 =(2-2)/(2-1) =0/0.66
1.35 0.7519 2 =)/(1) =0
=0

The ranking-based factors are shown in Table 14. The ease-of-use element has the highest effect
weight value (24.83%) among the comparison criteria. Communication is ranked last, with a weight value of
4.67%, and security is ranked second, with a weight value of 22.08%. This demonstrates that the most
common strategy to influence the adoption of internet banking is through the aspect of usability. Researchers
[16] have shown and offered proof that AHP could assist decision-makers in putting together choices to settle
numerous conflicting issues.

Table 14. Ranking of factors

Criteria Factors Weight (%)  Ranking
Technical information (23.41%) Efficiency 7.8 6
Reliability 15.6 3
Website (57.94%) Security 22.08 2
Ease of use 24.83 1
Privacy 11.03 5
Service availability (18.65%) Responsiveness 13.99 4
Communication 4.67 7

4. CONCLUSION

This study demonstrates the efficacy of the AHP approach for assessing variables influencing the
adoption of online banking. This study successfully combines three levels of thought to access the ordering
of priority. To address concerns with the adoption and evaluation of internet banking, it is anticipated that the
new researchers will be able to enhance and broaden the AHP technique. The suggested tactic served to
illustrate their capacity for making choices while identifying and weighing the greatest features. The
approaches are thought to be appropriate for organizational decision-making. This mechanism method is used
to identify factors in this paper. As we all know, the AHP technique uses prioritized rankings to handle
multi-criteria for complicated decision problems. In addition, a hybrid approach or combination of methods
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might be used to rank the criteria in a future study, and Sabah and Sarawak could be included in the study
rather than only the Klang Valley, Selangor, and Kuala Lumpur.
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