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Abstract

With the rise of the Internet, the popularity of e-
commerce has been promoted. With the advent of this
financial technology and the rapid growth of smart device
applications, consumer payment methods have also
changed dramatically, e-commerce has evolved to mobile
commerce. Due to the characteristics of mobile commerce,
it brings convenience in terms of location and personal
needs. The purpose is to make modern people’s lives
smoother, and consumers can complete transactions
without any money. However, people in Taiwan are less
willing to use mobile payments than in other countries.
Therefore, this paper is based on technology acceptance
model (TAM) and fuzzy Delphi method (FDM) is used to
development evaluative framework. Next, the fuzzy
analytic hierarchy process (FAHP) is used to understand
consumer’s preference factors for mobile payment.
Finally, the results of this paper can provide reference for
the relative business mobile payment service and further
increase user usage of mobile payments.

Keywords: Fintech, mobile payment, Technology
Acceptance Model (TAM), Fuzzy Delphi
Method (FDM), Fuzzy Analytic Hierarchy
Process (FAHP)

1 Introduction

With the rise of the Internet, the popularity of e-
commerce has been promoted. Payment [30] is a key
business process in financial technology. As McAuley
[29] mentioned about financial technology (Fintech) is
business that use technology to make financial services
more efficient. In recent years, the popularity of smart
phones has gradually grown in Taiwan, and almost all
users can use the internet. This booming business
opportunities in turn derived from “mobile payment”
bring a lot of convenience to our lives. The biggest
attraction of mobile payments is that with the
increasing popularity of smart phones, consumers can
provide a time-saving method when paying. Even
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through the consumption model of the mobile payment
platform, the industry has a very large business
opportunity for sending coupons and even advertising
messages in the customer group. It not only attracts the
attention of traditional financial institutions such as
banks and credit card companies, but also attracts the
attention of emerging companies such as mobile
network operators, mobile phone manufacturers and
software platform vendors. However, whenever a new
product goes on the market, the consumer’s willingness
to use is a topic that the service provider cares about.
Chang [9] discusses that mobile payment will become
an important payment mod-el in the future. Mobile
payment services in many countries have been in
existence for a long time, but in Taiwan is still in its
infancy. Therefore, this study is based on the technology
acceptance model (TAM), together with convenience
and risk to formulate guidelines for initial influence on
willingness to use. Through expert interviews, construct
an evaluation framework that affects the willingness to
mobile payment. Using AHP theory to analyze what
factors that influence consumers about the willingness
to use mobile payment.

2 Literature Review

2.1 Mobile Payment

A mobile payment is a money payment made for a
product or service through a mobile device such as a
tablet computer or smart phone. Herzberg [17] pointed
out that the integration of payment systems and mobile
devices is feasible, and mobile devices are effective,
secure and convenient payment tools that can be used
not only in mobile commerce, but also in e-commerce
and physical sales. Lin [4] mentioned that mobile
payment refers to the core transaction of the mobile
bank. Kang [31] discussed mobile Fintech payment
services must meet and security challenges that future
and present mobile Fintech payment services. It is
expected to integrate the traditional wallet, credit card
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and other related financial payment services into the
smart hands, so as to complete the agreed/non-
contracted transfer, bill payment/tax payment, physical
store/Accounting transactions such as mobile consumer
deposits in virtual online stores.

Technology Acceptance Model (TAM) is a theory
that describes the consumer’s willingness to use
technology. It mainly provides a simple, effective
predictive and theoretically based model to explain the
user’s acceptance of information system. This theory
was proposed by Davis [16]. It is mainly used to
explain why people accept this computer information

system through TAM research. However, in order to
better predict and explain the user’s acceptance, Davis
must know more about the reasons why the user
accepts or rejects the system. In addition to predicting
the user’s behavior, it can be used to explain user
behavior. Therefore, the purpose of TAM is to simplify
the theory of rational action, and to focus specifically
on explaining the use of information technology and to
analyze the influencing factors affecting users’
acceptance of new information technology. The model
is shown in Figure 1.
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Figure 1. Technology Acceptance Model (TAM)

2.3 Convenience

Brown [14] found that convenience is not the nature
or attributes of a product, but the time and effort of a
consumer when purchasing a product. In the era of the
Internet, websites can systematically store consumer
information to simplify the consumer ordering process
and facilitate the convenience of consumers to shop. If
you want to retain customers, you must establish more
convenience in the service. Conversely, Keaveney [19]
discussed that if consumers feel inconvenience in the
process of consumption, it will result in the transfer
behavior of consumers. Therefore, convenience can be
defined as a multi-faceted combination, which can
reduce the energy consumed by consumers in shopping
time, location, information, finance and shopping
management, and enable consumers to use the service
to save more effort and obtain more convenient benefits.

3 Research Method

3.1 Fuzzy Delphi Method

The Delphi method was proposed by Dalkey and
Helmer [15]. It is a procedural method that systematically
expresses the opinions of expert groups. Its main
purpose is to obtain the consensus of experts and seek
experts in a repeated way. Consistent opinion on
specific forecasting objects. Fuzzy Delphi Method
(FDM) is proposed by Ishikawa et al. [18], which is
developed by the traditional Delphi method combined
with fuzzy set theory. It mainly uses the preference of
each participant. Con-struct a personal fuzzy preference

to make the best choice for the group’s preferences.

Fuzzy numbers are used to express semantic
variables, which are variables with values or phrases in
natural language, whose characteristics are close to the
human mind’s thinking mode when evaluating
problems that proposed by Zadeh [27]. Klir and Folger
[20] introduced the generalized average model into the
Delphi method, and establish a triangular fuzzy
function based on the evaluation value of the expert
questionnaire. The correspondence between the
semantic variables and the triangular fuzzy values is
shown in Table 1.

Table 1. Correspondence between semantic variables
and triangular fuzzy numbers

Evaluation . . Triangular fuzzy
semantic variable
scale number
1 Not Important (0.1, 0.1, 0.3)
2 Slightly Important (0.1,0.3,0.5)
3 Moderately Important (0.3,0.5,0.7)
4 Important (0.5,0.7,0.9)
5 Very important (0.7,0.9, 1.0)

3.2 Fuzzy Analytic Hierarchy Process

The Analytic Hierarchy Process (AHP) was proposed
by Professor Saaty [25] which applies to prioritization
decisions, resource planning, allocation, and portfolio.
Later, a complete methodology was proposed to
systematically simplify complex problems. Zadeh [26]
proposed the fuzzy set theory in 1965. He believes that
hu-man beings have subjective ideas, inferences and
cognition of the surrounding things. They have a
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considerable degree of ambiguity, so they describe
things with fuzzy logic concepts. The advantages and
disadvantages and circumstances to compensate for the
shortcomings of traditional binary logic (non-zero or 1
concept) to describe things. A fuzzy set is used to
represent a collection of things of a specific nature
whose boundaries or boundaries are not distinct,
Zimmermann [28], and a membership function to
describe the extent to which an element belongs to a
set, and its value is between 0 and 1.

In view of the fact that AHP method cannot
overcome the shortcomings associated with the
ambiguity in decision-making, Van Laarhoven and
Pedrycz [22] evolved the hierarchical analysis method
and developed the Fuzzy analytic hierarchy process
(FAHP). It directly substitutes the triangular fuzzy
number into the pairwise comparison matrix to prevent
the ambiguity problem generated in the process of
measuring and judging the criteria. FAHP replaces the
traditional AHP’s value with interval value, allowing
experts to evaluate problems on a more human scale in
decision-making and give evaluation items comparison
values. Wang [1] introduced the main steps of the
FAHP method as follows:

(1) Establish a hierarchical structure

(2) Designing a questionnaire

(3) Establishing a fuzzy positive reciprocal matrix

(4) Group integration

(5) Calculating the fuzzy weight value

(6) Defuzzification

Table 2. Fuzzy Delphi method questionnaire items

(7) Formalization
(8) Hierarchical cascade

4 Empirical Analysis

4.1 Phase 1- Fuzzy Delphi Method Quest-
ionnaire and Hierarchical Structure
Establishment

This study refers to relevant literature, [2-3, 5-8, 11,
13, 16, 24, and concludes the factors that affect
consumers’ willingness to mobile payment. By these
researches, we divided them into four major
dimensions and 21 criteria, shown in Table 2. And then,
the fuzzy Delphi method is used to determine the
appropriate criteria through expert opinions, making
the selection of evaluation criteria more representative.
The experts that reviewed questionnaires included
academic and industry experts. These experts are come
from Min-jiang University, Fujian Jiangxia University,
Xiamen University of Technology, National Quemoy
University, and Vanung University, Alibaba, Tencent,
Industrial and Commercial Bank of China Limited and
Xiamen Bank (one professor or supervisor
respectively). Three professors from Fujian University
of Technology are participated in the selection process.
The principle of selection of experts interviewed must
be in the field of e-commerce, finance, or information
and computer science.

Dimension variable value
Easy payment 0.95
Eliminate the inconvenience of carrying cash or credit card 0.92
. Simplify the payment process 0.79
Convenience Make checkout faster 0-68(delete)
More places to use 0.85
Easy to understand operation interface 0-61(delete)
The function list is very clear 0.82
Easy operation 0.79
Easy to use Interactive presentation is clear and easy to understand 0-67(delete)
Can support multiple devices 0.81
Easy to learn 0-56(delete)
High system quality stability 0-55(delete)
User identity recognition 0.86
Transaction Security ~ Transaction security certification 0.91
Confidential personal data 0.87
Provide instant payment message 0.80
Use new technology products or services 0-65(delete)
Improve living efficiency 0.90
Personal Cognition ~ Change payment habits 0.83
Personalized service 0.79
It doesn’t take too much effort on the use. 0-58(delete)

The questionnaire was conducted from the
beginning of March 2017 to the end of May 2017. A
total of 12 questionnaires were issued, and the effective
questionnaire was 10 copies. The assessment is based

on the assessment scale of Table 1 to reflect the extent
to which the respondents value each assessment
criterion. The criterion for taking the threshold value is
0.7. The factor criteria are choosing depends on the
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threshold value. The results of the four dimensions are
as follows: “Convenience” dimension has a total of 6
evaluation factors, and the index values of items 4 and
6 are less than 0.7, which are deleted. The dimension
of “Easy to use” contains 5 evaluation factors, the
indicators of items 9 and 11 are not up to 0.7 that are
deleted. There are 5 evaluation factors in the
“Transaction Security” dimension, the index value of
the 12th item is less than 0.7 which is deleted. There
are five evaluation factors for the “Personal Cognition”
dimension, and the 17th and 21st evaluation factors are
not up to 0.7 which are deleted. The results are shown
in Table 2. The criterion “It doesn’t take too much
effort on the use” reflect the consumers’ cognition
rather than “Easy to use” dimension focus on mobile
payment systematic function. Fuzzy numbers are used
to express semantic variables, which are variables with
values or phrases in natural language, whose
characteristics are close to the human mind’s thinking
mode when evaluating problems that proposed by
Zadeh [27]. Klir and Folger [20] introduced the
generalized average model into the Delphi method, and
establish a triangular fuzzy function based on the
evaluation value of the expert questionnaire. The
correspondence between the semantic variables and the
triangular fuzzy values is shown in Table 2.

4.2 Phase 2- Fuzzy AHP Questionnaire
Survey Analysis

The phase 2 of the questionnaire was conducted
from July 10 to August 31, 2017. It was filled out using
the online questionnaire, and 132 copies were collected.
41 questionnaires failed the consistency check and
were deleted as invalid questionnaires. Therefore, the
91 questionnaires passed the consistency check will be
used for subsequent analysis. Among the 91
questionnaires, there was active mobile payment, male,
31-40 years old group, education level for master’s
degree, occupation for in-formation industry, and
income from 40,000 to 50,000 NT dollars for the
majority, as shown in Table 3. The questionnaire is
designed according to the content of Table 2, then the
weights of the two levels are compared according to
the hierarchical structure. In the case of a pairwise
comparison between the evaluation criteria, the
assessment scale uses Table 4, then each of the
questionnaires is calculated using steps (3)-(8) in Sec
3.2. Finally, using the method of post-integration, the
relative weights of the overall dimensions and criteria
are obtained. The results are shown in Table 5.

Table 3. Basic information of respondents to valid questionnaires (N=91)

background number Percentage (%)
Experience Have used electronic payment 53 58.2
Unused electronic payment 38 41.8
gender male 61 67.0
Female 30 33.0
Below 20 17 18.7
21-30 26 28.6
age 31-40 30 33.0
41-50 13 14.3
Above 50 5 54
Some high school 8 8.8
education Some college 15 16.5
University degree 21 23.1
Master(Doctorial) degree 47 51.6
student 13 14.3
public employees 5 54
job occupation Service industry 21 23.1
Information industry 31 34.1
Financial insurance industry 12 13.2
other 9 9.9
<=20,000 6 6.6
20,001-30,000 18 19.8
Monthly salary 30,001-40,000 10 11.0
(NTD) 40,001-50,000 27 30.0
50,001-60,000 11 12.1

>= 60001

19 20.5
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Table 4. Fuzzy AHP evaluation scale and fuzzy semantics variable

semantics variable value Fuzzy scale
Not Important 1 (1,1,2)
Between the two 2 (1,2,3)
Slightly important 3 2,3,4)
Between the two 4 (3,4,5)
Moderately Important 5 4,5, 6)
Between the two 6 (5,6,7)
Important 7 (6,7,8)
Between the two 8 (7,8,9)
Very important 9 (8,9,9)

Table 5. Weight values and overall rank of the evaluation criteria

Dimension Evaluation criteria normalization Weights FAHP weight rank

Easy payment 0.271 0.072 8

Convenience Eliminate the inconvenience of carrying cash or credit card 0.292 0.078 5
(0.267) Simplify the payment process 0.236 0.063 10
More places to use 0.201 0.054 12
Easy to use The functiop list is very clear 0.216 0.048 14
(0.224) Easy operation . 0.406 0.091 2

) Can support multiple devices 0.378 0.085 3

User identity recognition 0.251 0.076 6

Transaction Security Transaction security certification 0.313 0.094 1
(0.301) Confidential personal data 0.274 0.082 4
Provide instant payment message 0.162 0.049 13

Personal Cognition Improve living efﬁcie.ncy 0.347 0.072 8
(0.208) Change payment habits 0.359 0.075 7

) Personalized service 0.294 0.061 11

A two-level hierarchical structure shows that Operation” (0.091), “Can support multiple devices”

influences consumer behavioral intension to use
mobile payment. The weight shows in Table 5, four
dimensions of the first level that are marked as
“Transaction Security” (0.301), “Convenience” (0.267),
“Easy to use” (0.224) and “Personal Cognition”
(0.208). This result shows that the most important
thing about whether consumers are willing to use
mobile payments is “Transaction Security”, which is
consistent with the results of Chan [10], Lai [12],
Gbongli et al. [21] and Osmani et al. [23]. The weight
of “Transaction Security” and “Convenience”
dimensions has exceeded 55 percent that indicating the
influence that the consumer behavioral intension for
using mobile payment. The result is same as Elizabeth
et al. [32] that most consumers are concerned that their
online activities are intercepted by fraudulent users,
which may result in the loss of financial data or theft of
sensitive personal information. Therefore, how to
ensure the security and convenience of online
transactions [33], and enhance consumers’ confidence
in the mobile payments, will not cause doubts and
inconveniences in security.

In the evaluation criteria weight value and ranking
analysis of the second layer after the transitive
computing. Table 5 shows that the top six evaluation
criteria that are most valued by consumers are:
“Transaction security certification” (0.094), “Easy

(0.085), “Confidential personal data” (0.082),
“Eliminate the inconvenience of carrying cash or credit
card” (0.078), “User identity recognition” (0.076).
Among the top six assessment criteria, three criteria are
included in “Transaction Security” dimension, with a
coverage rate of up to 83%. Two criteria are included
in “Easy to use” dimension with a coverage rate of
78%. One criterion is included in “Convenience”
dimension.

In addition to the evaluation criteria for “Transaction
security certification”, “Easy operation” and “Can
support multiple devices” are factors that consumers
pay more attention. Therefore, the industry must design
a highly supportive software that al-lows consumers to
seamlessly connect to each mobile device. Finally,
there is no need to carry the inconvenience of carrying
cash or credit cards, and this is also a convenience to
use mobile payments.

In addition, the evaluation criteria that consumers
pay less attention to, include “Personalized service”
(0.061), “More places to use” (0.054), “Provide instant
payment message” (0.049), “The function list is very
clear” (0.048). This shows that when the consumer
uses the mobile payment, the function list is very clear
or there is no important consideration for providing the
consumption message. It’s also com-mon to have a
message to inform the consumer record, and usually
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only pay for the money. In addition, the criteria for
personalized service and location are the goals that the
industry has to work hard. Mobile payment can provide
dividend redemption services through a cross-industry
alliance, but there are not many operators interested in
alliances. And this is also lacking the main point of the
incentive. At the same time, the number of stores that
use mobile payment is still relatively small. Although
the government and related industry have been
vigorously promoting and promoting, only by making
up the deficiencies or improving incentives can
promote consumer use mobile payment.

5 Conclusion

The main purpose of this study is to understand the
consumer behavioral intension to use mobile payments.
Therefore, through the consolidation of relevant literat-
ures and the factors that influence consumers’
willingness to use mobile payment. The fuzzy Delphi
method is used to construct the evaluation framework,
and the analysis is carried out through FAHP method
to find out the key factors for the relevant industry.
From the results of this study, it is found that
“Transaction Security” and “Convenience” are most
important. The six evaluation criteria are respectively
attributed to the three dimensions of “Transaction
Security”, “Convenience” and “Easy to use”. No
criteria included in “Personal Cognition” dimension
that means consumers pay less attention to the factors
in “Personal Cognition” dimension. It is speculated
that it may be an advancement in network technology,
which makes most consumers think that mobile
payment can promote the convenience of consumers,
so less consideration is given to the difference between
this factor and the present.

According to the weighting and ranking of the
evaluation criteria, it can be seen that “Transaction
Security” is the most important dimension for
consumers when using mobile payment. This means
that mobile payment can bring payment convenience,
you don’t need to carry cash or credit card to pay.
However, because you need to fill in personal basic
information and credit card information, consumers are
worried that the capital will be leaked, and even the
mobile device will be infected a virus. This will
inevitably lead consumers to doubt about the mobile
payment [6, 10]. On the management side, it is
recommended that the industry can implement the new
financial system with Block-chain technology, and
strengthen transaction security, ensuring the security of
data transmission throughout the process to gain
consumer confidence. In addition, “Convenience” and
“Easy to use” are also considerations that consumers’
focus. As mobile payment is the future trend, it is
recommended that vendors to reduce amount of time
and effort in use mobile payment. To make the
operation simple and clear, so that it can change the

consumer’s payment habits and enhance the user’s
willingness to use.

Our research is mainly based on the behavioral
intention of mobile payment in Taiwan. Compared
with the most mature China market for mobile
payments, the number of people who use mobile
payments at least once every six months has been
growing rapidly, from 35% in 2015 to more than 67%
in 2018 [36]. WeChat Pay and Alipay are the two main
mobile payment services in China, enabling users to
download their applications to any type of mobile
phone. Phuah et al. [37] shows that security is less
important than convenience. In the United States,
credit and debit cards have been the most popular
transaction methods for many years. If you want to use
mobile payment services, it will be compatible with
certain types of phones. For example, users using
Android-based phones cannot use Apple Pay, and users
using Apple iPhones cannot use Google Pay. In the
United States, the popularity of mobile payment is not
as good as in other parts of the world such as Western
Europe and Asia. The intention of American
consumers to use mobile payment depends largely on
their perceptions of performance expectations, social
influence, compatibility, knowledge and trust [38].

In the future research, since this study only
summarizes the factors that affect the willingness to
mobile payment based on literatures. These
considerations may be considered insufficiently.
Therefore, it is recommended to use expert interviews
or focus group to include all factors. Finally, the study
was limited by the number of samples and it was not
possible to distinguish between consumers with or
without electronic payment for all respondents. The
evaluation factors and the degree of emphasis
considered by the two groups in the use of mobile
payment may be different, which may result in a slight
difference in the weighting value and ranking of the
factors. Therefore, it is suggested that the future study
can be used as the research topic for the two groups
respectively (with or without electronic payment). In
order to be able to truly understand the consumer’s
consideration factor and its relative weight value.
Another research direction is to combine big data
analysis and data mining technology to explore the
consumer habits of using mobile payment. Ma and
Fildes [34] help millions of small businesses improve
their operations by providing professional customer
flow prediction based on third-party payment data that
bring potential additional benefits. Lee et al. [35] use
two-stage analysis and emerging artificial intelligence
deep learning analysis to prove that the link between
mobile usability and behavioral intention is supported.

Acknowledgments

We would like to acknowledge Foundation for
Advanced Talents of Yulin Normal University (Grant



No.

Consumer Behavioral Intension for Using Mobile Payment for E-commerce in Taiwan 1827

G2020ZK12, Grant No. G2019SKO02), and the

Opening Foundation of Yulin Research Institute of Big
Data (Grant No. 2020YJKYO05) for funding this
research.

References

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

C.-H. Wang, J.-Y. Tsai, C.-T. Pang, The Application of
FAHP on Service Quality of the Fast-Food Industry in
Fuzhou, International Conference on Hospitality, Tourism
Management and Industry Development, Taipei City, Taiwan,
May, 2016.

Y.-Y. Shih, Exploring the Consumer’s Intention of Using
Mobile Payment Service-An Example of NFC, Master’s
Thesis, Soochow University, Taipei City, Taiwan, 2014.

H.-J. Li, C.-Y. Yuan, J.-L. Jiang, W.-J. Lin, The Empirical
Study on the Crucial Determinants of Consumers’ Online
Shopping Behavior: An Integrated Theoretical Perspective,
Journal of Customer Satisfaction, Vol. 11, No. 2, pp. 271-303,
September, 2015.

X.-Y. Lin, Mobile Payment Contest, Taiwan Economic
Research Monthly, Vol. 38, No. 5, pp. 55-63, May, 2015.
K.-H. Shih, C.-Y. Chen, C.-Y. Lin, Evaluation Mobile
Payments Usability and Perceived Performance, Journal of
Performance and Strategy Research, Vol. 11, No. 1, pp. 21-
41, March, 2014.

Y.-C. Yeh, 4 Study on Customers’ Usage Intention of Mobile
Payment Based on Technology Acceptance Mode, Master’s
Thesis, Shih-Hsin University, Taipei City, Taiwan, 2015.
C.-C. Hsu, The Related Factors of Mobile Payments Usability,
Master Thesis, National Ilan University, Yilan County,
Taiwan, 2013.

M.-T. Chen, A Study of Affecting Factors on Third-Party E-
Payment Service User Perceived Value: Trust, Transaction
Security and E-Service Quality, Master’s Thesis, Feng Chia
University, Taichung City, Taiwan, 2015.

Y.-C. Chang, The Current Situation and Trends of the E-
commerce Business Development- A Study on Internet
Traders Using the Third-party, Economic Research, Vol. 14,
pp- 109-129, June, 2014.

C.-H. Chang, Applying AHP to Research Users Consideration
Factors for Adopting Mobile Payment, Master’s Thesis, National
Taipei University of Technology, Taipei City, Taiwan, 2017.
W.-S. Tseng, 4 Study on Consumer Intention to use NFC
Mobile Payments, Master’s Thesis, Chung Hua University,
Hsinchu City, Taiwan, 2014.

F.-P. Lai, Discussion on the Quality of Financial Electric
Payment System: Combined with AHP and TOPSIS, Ph.D.
Thesis, National Changhus University of Education, Changhua
City, Taiwan, 2017.

H. S. Bansal, S. F. Taylor, Investigating Interactive Effects in
the Theory of Planned Behavior in a Service-provider
Switching Context, Psychology & Marketing, Vol. 19, No. 5,
pp. 407-425, May, 2002.

L. G. Brown, The Strategic and Tactical Implications of
Convenience in Consumer Product Marketing, The Journal of

[15]

Consumer Marketing, Vol. 6, No. 3, pp. 13-19, March, 1989.
N. C. Dalkey, O. Helmer, An Experimental Application of the
DELPHI Method to the Use of Experts, Management Science,
Vol. 9, No. 3, pp. 458-467, April, 1963.

F. D. Davis, Perceived Usefulness, Perceived Ease of Use,
and User Acceptance of Information Technology, MIS
Quarterly, Vol. 13, No. 3, pp. 319-340, September, 1989.

A. Herzberg, Payments and Banking with Mobile Personal
Devices, Communications of the ACM, Vol. 46, No. 5, pp. 53-
58, May, 2003.

[18] A. Ishikawa, M. Amagasa, T. Shiga, G. Tomizawa, R. Tatsuta,

(19]

(20]

(21]

(24]

(23]

H. Mieno, The Max-min Delphi Method and Fuzzy Delphi
Method via Fuzzy Integration, Fuzzy Sets and Systems, Vol.
55, No. 3, pp. 241-253, May, 1993.

S. M. Keaveney, Customer Switching Behavior in Service
Industries: An Exploratory Study, Journal of Marketing, Vol.
59, No. 2, pp. 71-82, April, 1995.

G. J. Klir, T. A. Folger, Fuzzy Sets, Uncertainty, and
Information, Prentice Hall, 1988.

K. Gbongli, T. Csordas, K. K. Mireku, Impact of Consumer
Multidimensional Online Trust-risk in Adopting Togolese
Mobile Money Transfer Services, Structural Equation Modelling
Approach, Journal of Economics, Management and Trade,
Vol. 19, No. 2, pp. 1-17, October, 2017.

P. J. M. Van Laarhoven, W. Pedrycz, A Fuzzy Extension of
Saaty’s Priority Theory, Fuzzy Sets and Systems, Vol. 11, No.
1-3, pp. 229-241, 1983.

M. Osmani, K. Moradi, M. Z. A. Rozan, M. A. Layegh, Using
AHP Method to Evaluate e-payment System Factors Influencing
Mobile Banking Use in Iranian Banks, International Journal
of Business Information Systems, Vol. 24, No. 4, pp. 511-528,
January, 2017.

Y. Liu, S. Wang, X. Wang, A Usability-centred Perspective
on Intention to Use Mobile Payment, International Journal of
Mobile Communications, Vol. 9, No. 6, pp. 541-562, October,
2011.

T. L. Saaty, The Analytic Hierarchy Process, McGraw-Hill,
1980.

[26] L. A. Zadeh, Fuzzy Sets, Information and Control, Vol. §, No.

[27]

(28]

(29]

3, pp. 335-353, June, 1965.

L. A. Zadeh, The Concept of a Linguistic Variable and its
Application to Approximate Reasoning (Part 1 and 2),
Information Sciences, Vol. 8, No. 3-4, pp. 199-249, pp. 301-
357, 1975.

H. J. Zimmermann, Fuzzy Set Theory and Its Applications,
Kluwer, Boston, 1996.

D. McAuley, What is FinTech? Wharton FinTech,
https://medium.com/wharton-fintech/what-is-fintech-77d3d5
a3e677,2014

L.-M. Chuang, C.-C. Liu, H.-K. Kao, The Adoption of
Fintech Service: TAM Perspective, International Journal of
Management and Administrative Sciences, Vol. 3, No. 7, pp.
1-15, May, 2016.

J. Kang, Mobile Payment in Fintech Environment: Trends,
Security Challenges, and Services, Human-centric Computing

and Information Sciences, Vol. 8, Article number: 32, October,



1828 Journal of Internet Technology Volume 21 (2020) No.6

2018.

[32] E. Matemba, G.-X. Li, Consumers’ Willingness to Adopt and
Use WeChat Wallet: An Empirical Study in South Africa,
Technology in Society, Vol. 53, pp. 55-68, May, 2018.

[33] L. Francis, G. Hancke, K. Mayes, K. Markantonakis, Practical
NFC Peer-to-Peer Relay Attack Using Mobile Phones,
Security and Privacy Issues- 6th International Workshop,
RFIDSec 2010, Istanbul, Turkey, 2010, pp. 35-49.

[34] S. Ma, R. Fildes, Forecasting Third-party Mobile Payments
with  Implications for Customer Flow Prediction,
International Journal of Forecasting, Vol 36, No. 3, pp. 739-
760, July-September, 2020.

[35] V.-H. Lee, J.-J. Hew, L.-Y. Leong, G. W.-H. Tan, K.-B. Ooi,
Wearable Payment: A Deep Learning-based Dual-stage SEM-
ANN Analysis, Expert Systems with Applications, Vol. 157,
pp. 1-15, November, 2020.

[36] XinhuaNet, China’s Mobile-payment Users Reach 583 MLN
in 2018, http://www.xinhuanet.com/english/2019-03/03/c_
137864681.htm, 2019.

[37] K. T. Phuah, J. L. TingJL, K. K. S. Wong, Understanding
Customer Intention to Use Mobile Payment Services in
Nanjing, China, International Journal of Community Development
& Management Studies, Vol. 2, pp. 49-60, 2018.

[38] J.-H. Jung, E. Kwon, D.-H. Kim, Mobile Payment Service
Usage: U.S. Consumers’ Motivations and Intentions, Computers
in Human Behavior Reports, Vol. 1, January-July, 2020.

Biographies

Jich-Yan Tsai Ye was born in
Taiwan, in 1968. He received the
Ph.D. from Yuan Ze University of
Taiwan. Now, he works in School of
Computer Science and Engineering,
Yulin Normal University, China. His
research interests include big data
analyntics, Fuzzy set theory and business intelligence.

Xiu-Wen Ye was born in Taiwan, in
1971. He received the Ph.D. from
Renmin University of China, P.R.
China. Now, he works in school of
politics and law, Yulin Normal
University, China. His research
interests include civil and commercial
laws and funeral law.

Chien-Hua Wang was born in
Taiwan, in 1979. He received the
Ph.D. from Yuan Ze University of
Taiwan. Now, he works in school of
Business, Lingnan Normal University.
His research interests include soft
computing, fuzzy set theory and
multiple criteria decision analysis.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF005b683964da300c9ad86a94002851fa8840002b89d27dda0029300d005d0020005b683964da300c8f3851fa0033003000300064002851fa88400029300d005d00204f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9.354330
      /MarksWeight 0.141730
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


