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Abstract: The human–computer interaction (HCI) for mobile applications is becoming increasingly
important as mobile applications have become an integral part of everyday life. Mobile app devel-
opers need to continuously improve the users’ experience to fulfill their conditions, which in turn,
can trigger the purchase decision. Trust is another important factor, driving users to adopt mobile
apps and use them to make online purchases. However, mobile app developers constantly face the
dilemma between user trust and HCI experiences. This study’s primary purpose is to investigate the
HCI and trust factors for the continued use of mobile payment apps and their services. Based on the
human–computer interaction, task–technology fit, and IS success theories, an integrative framework
is proposed to examine the relationships between continuance intention and its antecedents. An
online survey was conducted to collect data from 544 mobile users. The results of the analyses
indicate that trust plays a more significant role than HCI in increasing the users’ continuance usage of
mobile payment services. As for improving HCI experiences for users, this study shows that system
quality plays the most important role, followed by the skill of using mobile payment services and the
perceived task–technology fit (TTF) for using the services. Information quality does not significantly
impact the enhancement of positive HCI experiences. The results provide insights for the developers
of mobile payment services to improve the user experience.

Keywords: human–computer interaction; trust; task–technology fit; mobile payment services;
continuance intention

1. Introduction

The global mobile payment market is expected to grow by 29% annually and expand
to USD 8.94 trillion by 2027 [1]. Also, the COVID-19 pandemic has further accelerated
the public acceptance of mobile payment services; an increasing number of people are
switching to online shopping and contactless payment habits [2–4]. A survey conducted by
Mastercard shows that 79 percent of global consumers are adopting contactless payments
to stay safe and healthy during and beyond the pandemic [1]. Mobile payment provides
contactless transactions as an alternative to traditional ways of making payment, which
allow consumers to limit the possibilities of touching and transmitting diseases such as the
COVID-19 virus while they make a payment for their transaction [5,6].

Although the number of mobile payment users are proliferating, mobile payment
service providers are facing the challenge of user engagement and continuance usage.
According to Statista Research Development [7], the average three-month user attrition rate
for mobile applications is as high as 71%. One of the mobile payment services in Thailand,
called Pao-Tang also faces a similar challenge, resulting from a sharp increase in the number
of users due to national economic schemes. During the COVID-19 pandemic, the Thai
government had launched several financial aid schemes to stimulate spending within the
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country, such as “Khon-la-Krueng” (or Let’s pay half—the government pays 50% and the
Thai citizen pays another 50% for items in eligible shops) and “Tiew-Duay-Kan” (Let’s
travel—the government pays 40% to a local hotel, the Thai citizen pays another 60% for
the hotel). To claim benefits from these campaigns, Thai citizens had to register with and
pay for products/services from the “Pao-Tang” (meaning wallet in Thai) digital payment
application, developed by the state-owned Krungthai Bank. As of March 2022, 26 million
more Thai users had registered and used Pao-Tang [8]. However, the users may stop using
the application when there are no financial aid schemes. Kotkowski and Polasik [3] also
reported that the number of cashless payments transactions was increased during the
COVID-19 pandemic in several European countries; however, the authors referred to the
working paper by Wisniewski et al. [9], which mentioned that although we have seen
an increasing trend in online shopping and cashless payments, such behavior many not
continue after COVID-19.

To continue the use of mobile payment services, users need to have valid reasons. A
good experience while a user is interacting with a mobile application (Human–Computer
Interaction experience: HCI) is a key for bridging the pre- and post-adoption of an app [10].
However, designing a good HCI experience is limited by the limitations of mobile devices,
such as small screen size and limited memory [11]. Information quality (e.g., precise and
concise), system quality (e.g., ability to load quickly, clear and easy navigation), and task–
technology fit (e.g., enough and appropriate functions for user needs) may enhance the
HCI experience while using mobile payment services. In addition, the rapid growth of
mobile payment as part of Financial Tech (FinTech) could lead to empirical problems, such
as hacker attacks and privacy violation [12], which may turn mobile payment users away.
Thus, trust in the service provider and the technology is also important to the continuance
intention to use mobile payment services.

An investigation into the user and technical perspectives of the continuance intention
for mobile payment services can help address these challenges. This study, therefore, inte-
grates human–computer interaction, task–technology fit, and information success theories,
to investigate factors influencing the mobile payment service continuance intention. In
addition, this study seeks to provide insights into how to provide a better user experience
for mobile payment users.

This study aims to answer the following research questions: Which factor (HCI or trust)
is more influential in motivating users to continue using the same mobile payment services?,
and What antecedents are conducive to the improvement of HCI experiences for users?
Built on previous research on the human–computer interaction experience in the context of
contactless payment methods, this study extends the past literature on the mobile payment
service continuance usage intention. Past studies (e.g., refs. [5,13,14] focused mainly on
identifying antecedents to satisfaction and trust and the effect of satisfaction and trust on
the continuance usage intention. This study narrowed the research gap by investigating
further the effect of the HCI experience and its antecedents on the continuance intention to
use mobile payment services.

Section 2 reviews the previous literature and the theories that form the research
hypotheses. Following this, the survey research methodology is presented, including data
collection and data analysis methods, followed by analysis of the results. The theoretical
and practical implications are explored, followed by the limitations and future research
directions. Finally, the conclusion section summarizes the research background, objectives
and key findings.

2. Literature Review and Hypothesis Formation
2.1. The Impact of Mobile Payment Skills on Human–Computer Interaction Experiences with
Mobile Payment Services

Mobile payment apps are readily available for general users to download and use.
However, not all mobile apps are easy to use and efficient for less experienced users [15].
Past studies showed that as users spend too much time or feel dissatisfied with system
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quality or service quality, they can switch from one mobile payment app to another [16].
Thus, human–computer interaction experiences have become a vital element to consider
when designing a mobile payment service.

Human–computer interaction design has become more complex due to the fast devel-
opment of digital technologies and a variety of ways for users to interact with a computer,
ranging from graphical user interfaces to various interaction techniques, modes, and de-
vices [17]. Mobile payment services have become more complex too. While the services are
mobile based, they also have to interact with other types of machines, such as a vending
machine (to pay for an item) and an ATM machine (to withdraw cash without a card) [18].
In addition, mobile payment services are location-based and context-aware interactions.
Their success is also contingent upon the positive interaction experiences between hu-
mans and the applications through smartphones. With a well-designed user experience,
users should spend less effort to complete a transaction or achieve their goals more effi-
ciently [19]. For instance, PayPal offered a “One Touch” service to simplify the check-out
process for merchants and users. Apple Pay offered the option of waving a smartphone
or smartwatch to complete a mobile transaction. Some mobile banking applications use
artificial intelligence to encourage users to participate in the value co-creation process to
feel comfortable doing mobile transactions on the applications [20]. The main purpose of
improving human–computer interaction is to increase usability or in other words to reduce
users’ efforts to complete each mobile transaction and solve any potential issues (e.g., failed
authentication, forget the password) during the transactional process [15].

Positive human–computer interaction experiences depend on integrating information
system components, including hardware, software, network, people and process. Each IS
component is also evolving. Mobile payment processing software is equipped with more
functionalities, including multiple payment options, payment fraud prevention, payment
services integration, point of sale (POS) and recurring/subscription billing. In the face
of the constantly changing IS components empowering mobile payment services, users
need to go through the learning curve to master them. The right skills to use mobile
payment services are critical to overcoming the learning curve and developing satisfied
HCI experiences. Hence, we propose:

Hypothesis 1 (H1). The skills to use mobile payment services have a positive impact on HCI
experiences with mobile payment services.

2.2. The Impact of System Quality and Information Quality on HCI Experiences with Mobile
Payment Services

HCI standards require high usability and can help users achieve their intended objec-
tives [21]. A user-friendly interface is also essential. Information systems differ in quality
characteristics and should be measured differently [22]. Among the most important quality
characteristics for mobile payment users are usability and ease of use [23]. Using mobile
devices to complete transactions is the main purpose of mobile payment systems. Addi-
tionally, mobile payment systems should be easy to use, convenient, and take less time
than traditional payment methods, like checks and cash. Mobile payment system quality is
crucial for achieving high usability and user friendliness, two important attributes of HCI.

The IS success model DeLone and McLean [24] posits that system quality and in-
formation quality relate positively to use satisfaction. System quality involves ease of
use, navigation, interface design, and access speed [11]. Considering that positive HCI
experiences depend partly on the design and ease of use of the system, the system quality
could positively affect HCI experiences. Users may have negative HCI experiences when
mobile payment systems have poor integration with receiving devices in different sales
channels, such as shopping carts, kiosks, and check-out stations. In addition, poor system
quality, such as a slow response speed, a complex interface with too many steps to navigate,
and poor design, may dissatisfy mobile payment users [11,25]. Hence, we propose:
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Hypothesis 2 (H2). System quality has a positive impact on HCI experiences with mobile pay-
ment services.

To help users complete transactions, mobile payment systems must process accurate,
timely, and relevant information [26]. Notification of a transaction should be sent to the
user immediately after it is completed, for example. Mobile payment systems should
allow users to quickly fix any transactional errors and reconcile any differences between
transactions if there are any. Mobile payment systems require high-quality information to
earn the trust of users [27].

On the other hand, inaccuracies in the information provided by mobile payment
systems can lead to discrepancies in financial information, causing transaction issues for
both money receivers and senders. Due to poor information quality, users may not be
able to complete each transactional task correctly, resulting in poor human–computer
interactions. Users will need to spend extra time and effort resolving transactional errors if
they occur. Information quality is, therefore, essential for improving HCI experiences.

The information quality of mobile payment services refers to the accuracy, timeliness,
and relevance of transaction-related information offered to their users [25]. Payment
transactions need to go through a complex process even though the time to process each
transaction is fast. The process involves many parties in each transaction. These parties
include smartphone carriers, smartphone manufacturers, PoS terminals, websites, banks,
credit card issuers, mobile payment apps, and merchants. When any party in the mobile
payment service process encounters issues, information quality could be compromised. For
instance, if the mobile payment app was not synchronous with the smartphone carrier’s
new phone number a problem may occur. Another example is: the credit card providers did
not update the spending limit information resulting in the mobile payment being declined.
These examples illustrate the importance of information quality for providing satisfactory
HCI experiences. Hence, we propose:

Hypothesis 3 (H3). Information quality has a positive impact on HCI experiences with mobile
payment services.

2.3. The Impact of Task–Technology Fit Perception on HCI Experiences with Mobile
Payment Services

The task–technology fit is essential for new technology adoption [28]. It indicates the
degree to which technical features or functionalities are enough to support a user’s task
or requirement [29]. The fitness between task and technology can increase the perceived
ease of use, perceived usefulness, and thus, the satisfaction [30]. Therefore, positive
HCI experiences, which depend on ease of use and design could also be affected by the
fit between the attributes of the technology (e.g., usability, functionality, performance,
and security) and the attributes of the mobile payment tasks and processes (e.g., using
smartphones to complete the authentication process, making a purchase, exchanging
money with another party, checking the bank balance, wiring money, and keeping track of
spending behaviors).

The misfit between task and technology can result in negative user experiences, such
as phishing scams, customer service issues, human error, and intercepted passwords. On
the other hand, a good fit between task and technology can bring positive HCI experiences
because users will feel that the transaction processes are easy, convenient, fast, and secure.
Thus, we propose:

Hypothesis 4 (H4). Task–technology fit has a positive impact on HCI experiences with mobile
payment services.
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2.4. The Impact of HCI Experiences on the Intention of Users to Continue Using Mobile
Payment Services

Information technology adoption theory alone cannot fully explain new technology
adoption behaviors because it primarily addresses the utilitarian aspects of technology use.
Technology use also involves the experiential component in HCI [31]. It is reported that
HCI relates to users’ positive perceptions and thus an intention to continue using mobile
payment services [32].

Users are more likely to switch to mobile payments if they have positive HCI experi-
ences. When users experience convenient and secure transactions, they are more likely to
embrace mobile payments [33] than to use credit cards for transactions. Increased HCI ex-
periences can reduce research shopping and channel switching [34]. If HCI experiences are
positive, users are more likely to spend more on digital channels and shop more frequently.

Mobile payment services can also simplify daily booking tasks and improve cash flow
management. It is also convenient and faster to pay with mobile payment systems that
provide a user-friendly HCI [35]. With a positive HCI, users can complete each transaction
more conveniently than with cash [36]. For example, some consumers may not have cash
on hand, so scanning QR codes on mobile payment systems is easier than finding coins.

The perceived convenience and ease of use of cashless payment systems are subjective
beliefs based on actual experience [37]. When HCI experiences are satisfactory, users are
more likely to consider cashless payment systems useful. As a result, users are more likely
to use mobile payment services to manage their bank charges and daily expenditures if
they have a satisfactory experience. Hence, we propose:

Hypothesis 5 (H5). HCI experiences with mobile payment services have a positive impact on the
intention of users to continue using mobile payment services.

2.5. The Impact of Trust on the Intention of Users to Continue Using Mobile Payment Services

Trust refers to a person’s set of beliefs about the competency, honesty, and benevo-
lence of service providers [38]. Suh and Han [39] found that trust can help predict users’
acceptance of online banking. Dinev and Hart [40] found that a higher level of internet
trust is associated with a higher willingness to provide personal information and perform
transactions on the Internet. The user’s trust expectations vary with the type of information
systems that a user intends to adopt [41]. For online systems like e-commerce, trust is
a critical factor, making consumers comfortable sharing their personal information and
conducting online transactions [38]. Similarly, Zhou [11] also found trust an important
factor influencing the continuance intention to use mobile payment services.

By their nature, mobile payments involve uncertainties and risks [11]. As the payment
transactions are transmitted over the network, it could be easily intercepted. In addition,
the transactions are instantly performed by a user instead of a bank teller, making the
user worry that they might make a mistake, for example, transferring money to the wrong
account. Many users are, thus, still skeptical of mobile banking, payment, and financial
services. These users have concerns about losing funds due to poor security control or how
to resolve payment issues.

Therefore, building the user’s trust in mobile payment services is necessary to ensure
them that the service is secure [11]. Improving the user’s trust in mobile payment services
can encourage them to continue using the services. Hence, we propose:

Hypothesis 6 (H6). Trust has a positive impact on the intention of users to continue using mobile
payment services.

The literature review forms the following research framework (Figure 1).
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3. Research Methodology

The survey method was adopted to help answer the research questions regarding the
influence of skills, system quality and information quality, and task–technology fit with
human–computer interactions in the context of mobile payment services. Another research
objective was to compare the influence of HCI and trust on the continuance intention of
mobile payment services and understand which factor is more influential. The survey
method is cost-effective and reliable [42], and its findings should be generalizable to the
continued use of mobile payment services in other countries.

The survey questionnaire was developed and revised based on the task–technology
fit, IS success, human–computer interaction, and trust theories. Three faculty members
from the information systems and technology field, who are experts in mobile application
development, were also solicited for a pilot study to help improve the design of the original
survey instrument. These faculty members provided constructive feedback to improve the
content validity and reliability. Data regarding the experience of using mobile payment
services and their influence on the continuance intention were collected from Thai mobile
payment service users. According to the Prime Time for Real-Time Global Payments Report
by ACI Worldwide [43], Thailand has a more mature real-time payments infrastructure
compared to Western countries like the U.S. and the U.K.; in fact, Thailand recorded
9.7 billion real-time payment transactions in 2021, ranking fourth worldwide. However,
as mentioned earlier, the rise in the number of mobile payment transactions were due
largely to the government’s several financial aid schemes that paid through the Pao-Tang
application. This has provided an interesting context to investigate further how mobile
payment service providers in Thailand can retain their customers and keep them using
the services.

An online questionnaire was distributed through the researchers’ personal social
networks and popular financial products/services-related Facebook groups in Thailand.
As we wanted to inquire about HCI experiences when using mobile payment services, our
questionnaire asked a respondent to quit the survey if they had never used mobile payment
services. Within the 4-month period, 582 responses were received. From the 582 responses,
544 of them were valid and retained for the data analysis (see the respondents’ profiles
in Table 1).

The partial least squares structural equation modeling (PLS-SEM) method was adopted
to examine the relationships between all constructs in the research model. The results
provide insights into the relative value of these antecedents to promote the continuance
intention to use mobile payment services.
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Table 1. Respondents’ Profiles.

Category Group Frequency Percent (%)

Gender
Males 154 28.2

Females 390 71.3

How long have you
been using mobile
payment services?

(Years)

<0.5 70 12.9
0.5–1 98 18.0
1–1.5 123 22.6
1.5–2 85 15.6
2–2.5 35 6.4
2.5–3 48 8.8

>3 85 15.5

3.1. Reliability and Validity of Constructs

We adopted the existing items to measure this study’s major constructs. The questions
for the constructs utilized a 7-point Likert scale, where 1 means “strongly disagree,” and
7 means “strongly agree.” Table 2 presents the survey items used to measure the constructs
and their sources.

Table 2. Theoretical Construct Items.

Construct Questions Adapted From

Skill (SK)

I am skillful at using mobile payment services.
I know how to use mobile payment services to get what
I want.
I know more about using mobile payment services than
most users.

[44]

System quality (SQ)

My mobile payment service is easy to navigate
My mobile payment service looks clean and
visually attractive
My mobile payment service is easy to use
My mobile payment service loads information and
picture quickly

[11,26]

Information quality (IQ)

Information provided by the mobile payment service I use
are relevant to my needs
Information provided by the mobile payment service I use
are sufficient
Information provided by the mobile payment service I use
are accurate
Information provided by the mobile payment service I use
are up-to-date

[11,45]

Human computer
interaction (HCI)

Mobile Payment that I use runs quickly
Mobile Payment that I use operates at high speed
Mobile Payment that I use processes at high speed

[46,47]

Task–technology fit (TTF)

In helping complete my mobile payment tasks, the functions
of mobile payment apps are enough.
In helping complete my mobile payment tasks, the functions
of mobile payment apps are appropriate.
In helping complete my mobile payment tasks, the functions
of mobile payment apps meet my payment needs.

[48,49]

Trust (TR)

The provider of Mobile payment services I use is trustworthy.
The provider of Mobile payment services I use keeps
it promise
The provider of Mobile payment services I use keeps
customers’ interest in mind.

[11]

Continuance Motivation
(CM)

I have the motivation to continue using mobile
payment services.
I have the motivation to continue using mobile payment
services than pay any alternative means (e.g., credit
card, cash)
If I could, I would like to continue using mobile payment
services in the future

[50]



Sustainability 2022, 14, 14546 8 of 15

Before testing the proposed hypotheses, the reliability and validity tests were per-
formed. A measurement adequacy test was conducted using Bartlett’s sphericity test and
the Kaiser–Meyer–Olkin (KMO) measure. From the Bartlett’s test of sphericity, all p-values
for the constructs were found smaller than 0.01. KMO measures of the constructs were
0.868, which was much larger than 0.5. Both the p-values from the Bartlett’s test and the
KMO measures indicate the measurement adequacy of all constructs.

In addition, we further inspected the validity and reliability of the items, by calculating
the average variance extracted (AVE) of each construct (Table 3). This is to check for
internal consistency validity. The AVE of all constructs appeared larger than the cut-off
of 0.5 [51,52], suggesting sufficient convergent validity. The Cronbach’s alpha value for
all constructs exceeded the threshold of 0.7, indicating high reliability [53]. A minimum
composite reliability value of over 0.7 is recommended by [54]. The computed reliability of
all constructs is also higher than the cut-off value, confirming their high reliability.

Table 3. Measurement Quality Indicators.

Constructs AVE Composite Reliability Cronbach’s Alpha Communality

CM 0.8698 0.9525 0.9251 0.8698
IQ 0.8455 0.9563 0.939 0.8455

HCI 0.9187 0.9713 0.9557 0.9187
SK 0.8466 0.943 0.9092 0.8466
SQ 0.8307 0.9514 0.9317 0.8307
TR 0.8747 0.9544 0.9283 0.8747

TTF 0.8846 0.9583 0.9348 0.8846

The discriminant validity was checked by comparing a construct’s AVE square root
with that of the other constructs. Sufficient discriminant validity was confirmed as all the
AVE values appeared higher than their correlations (Table 4).

Table 4. Correlations with the Square Root of AVE on the Diagonal.

CM IQ HCI SK IQ TR TTF

CM 0.9326
IQ 0.7191 0.9195

HCI 0.6686 0.6550 0.9585
SK 0.7273 0.6357 0.6668 0.9201
IQ 0.7054 0.7682 0.7489 0.6776 0.9114
TR 0.6777 0.7536 0.6321 0.6377 0.7205 0.9353

TTF 0.6906 0.6684 0.6428 0.5898 0.6757 0.6113 0.9405

3.2. Structural Model and Hypothesis Test Results

Structural Equation Modeling (SEM) with Partial Least Squares (PLS) was used to test
the proposed hypotheses. According to [55], SEM is considered a reliable and appropriate
technique for testing multiple causal relationships. Furthermore, the technique can be
applied to any type of population, scale of measurement, and residual distribution [56,57].
It is a statistical approach that requires no normal distribution of data, even small samples
can be analyzed [58,59].

Structural Equation Modeling (SEM) with PLS was, therefore, conducted to test the
proposed hypotheses after the data have passed the reliability and validity tests. Our test
results (Figure 2 and Table 5) showed that SK explained 23.8% of the variance in the HCI
of mobile payment services at the 95% confidence level (t = 3.806; p < 0.01), supporting
Hypothesis 1. SQ explained 42% of the HCI variance and had a significant positive influence
on HCI (t = 4.547; p < 0.01), supporting Hypothesis 2. IQ explained 6.3% of the HCI variance
and had no significant influence on HCI (t = 0.862; p < 0.05), rejecting Hypothesis 3. TTF
explained 17.7% of the HCI variance and positively influenced HCI (t = 2.820; p < 0.01),
supporting Hypothesis 4. HCI explained 40% of the CM variance and positively influenced
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CM (t = 7.104; p < 0.01), supporting Hypothesis 5. TST explained 42.5% of the CM variance
and positively influenced CM (t = 7.156; p < 0.01), supporting Hypothesis 6.
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Table 5. Summary of hypothesis test results.

Hypothesis Coefficient t-Statistics p-Value Result

H1: SK → HCI 0.238 3.806 <0.01 Supported

H2: SQ → HCI 0.420 4.547 <0.01 Supported

H3: IQ → HCI 0.063 0.862 >0.5 Rejected

H4: TTF → HCI 0.177 2.820 <0.01 Supported

H5: HCI → CM 0.400 7.104 <0.01 Supported

H6: TST → CM 0.425 7.156 <0.01 Supported

Furthermore, we examined whether SK, IQ, SQ, and TTF had a mediating effect on
CM via HCI. These four independent variables both directly and indirectly affected HMI
and CM, as shown in Table 6. According to Table 6, SQ did not have a significant positive
influence on CM (t = 1.12; p > 0.1). SQ did, however, significantly influence HCI (t = 6.12;
p < 0.01). HCI also had a significant positive influence on CM (t = 2.09; p < 0.05); it strongly
mediated the relationship between SQ and CM, as indicated by these findings. The HCI
played a partial mediating role for the relationships between the SK and the CM, and
between the TTF and the CM. Both SK (t = 5.06; p < 0.01) and TTF (t = 3.84; p < 0.01) had a
significant effect on HCI, which affected CM.

On the other hand, IQ had a significant impact on CM (t = 3.75; p < 0.01). IQ, however,
did not significantly influence HCI (t = 1.18; p > 0.1) even though HCI had a significant
influence on CM (t = 2.09; p < 0.05). Therefore, IQ did not mediate the relationship between
IQ and CM.



Sustainability 2022, 14, 14546 10 of 15

Table 6. A path analysis of HCI’s mediating effect. Note: Grey background means hypotheses that
are insignificant.

Sample Mean
(M)

Standard Deviation
(STDEV) T Statistics p Values

HCI -> CM 0.078411 0.037998 2.088703 <0.05
IQ -> CM 0.201298 0.053287 3.751133 <0.01
IQ -> HCI 0.063257 0.053718 1.179394 >0.1
SK -> CM 0.314211 0.041158 7.639295 <0.01
SK -> HCI 0.238221 0.047026 5.056642 <0.01
SQ -> CM 0.062150 0.052578 1.123264 >0.1
SQ -> HCI 0.418478 0.068462 6.123625 <0.01
TR -> CM 0.094989 0.050430 1.955796 <0.1

TTF -> CM 0.221147 0.047570 4.642329 <0.01
TTF -> HCI 0.177662 0.046021 3.844620 <0.01

4. Discussion

The pandemic created an opportunity for mobile payment to be perceived as a viable
method when making purchases that could reduce human contact. According to Fortune
Business Insights [1], the contactless payment technology has greatly benefited banking,
financial services, and the insurance sector (BFSI). Banks and banking service providers
offer mobile banking platforms for users to make payments to retailers and transfer money
to others. Other industries, such as medical and healthcare and media and entertainment,
are also positively affected by the further development of technological innovation. For
instance, patients now can pay medical bills digitally. Consumers can subscribe to content
and make payment using digital wallets.

This study aimed to explore whether HCI or trust is perceived as more important
when users consider continuing to use the same mobile payment services. In addition, this
study explored factors positively relating to HCI to reflect on how to improve the user
experience for the use of mobile payment services. Based on human–computer interaction,
task–technology fit, and IS success theories, an integrative framework is proposed that
examines the relationships between continuance intention and its antecedents.

Our findings show that both trust and HCI have a significantly positive impact on the
continuance motivation to use mobile payment services, with trust having a slightly higher
influence. The effect of trust on the continuance intention to use mobile payment services,
shown in this study, is consistent with other prior studies (e.g., [11,60,61]). The findings
demonstrate the importance of trust and HCI; they indicate that if users have trust in their
mobile payment service providers and have positive experiences when interacting with the
payment applications, they are more likely to continue using the mobile payment services.
In other words, improvements in HCI and an attempt to build a higher level of trust are
keys to increasing continuance motivation to use mobile payment services.

In addition, system quality and task–technology fit were found to be positively related
to HCI experiences. In other words, a high system quality may improve the users’ experi-
ences [11], and mobile payment functionalities that meet the users’ needs may also improve
the users’ experience. The findings highlight that to provide better HCI experiences, the
service providers should pay attention to improving the system quality, involving easy-
to-follow navigation, ease of use, loading speed, and a clean and visually attractive user
interface as well as a task–technology fit, involving adequate and appropriate payment func-
tions that meet the users’ needs. Past studies [45,62] also found that the task–technology
fit could increase the use of mobile payment services. Adding to the previous studies,
our findings show that the task–technology fit could positively affect HCI experiences.
Additionally, users’ skills were found to be relevant to HCI experiences. This indicates that
users who have the initial skill set needed for the use of mobile payment services tend to
experience better interaction with the mobile payment service application. In fact, users
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usually have some basic skills related to the mobile internet or payments when they plan
to adopt a mobile payment service [11].

Information quality was not shown to influence the users’ HCI experiences with
mobile payment services. According to Statista Research Department [63], a large part of
mobile payment transactions in Thailand in recent years have been online mobile money
transfer, which is a simple and short process requiring and involving only a small amount
of information. This may explain why the Thai mobile payment users in this study do not
relate information quality to their HCI experiences.

5. Theoretical and Practical Implications

Theoretically, this study extends the literature regarding the continuance inten-
tion to use mobile payment services and the antecedents that are conducive to the
improvement of HCI experiences while using mobile payment services. Several past
studies (e.g., [11,13,61,64,65] that adopted expectation confirmation theory to explain
continuance intention focused mainly on satisfaction and trust as key factors leading to
continuance intention; this study extends other studies in that it shows that apart from
satisfaction, HCI experiences could also positively influence the continuance intention
to use mobile payment services. In addition, our study shows that HCI experiences hold
an almost equal explanatory power to that of trust, in explaining the mobile payment
service continuance usage intention.

Consistent with the previous research, the present study shows that system quality,
skills, and task–technology fit have a positive impact on the users’ HCI experiences with
mobile payment services.

Our research framework also serves as an example of how human–computer interac-
tion, task–technology fit, and IS success theories can be integrated. Our research shows that
HCI experiences may be used as a surrogate for user satisfaction in the IS success model
and as a surrogate for performance impacts in the task–technology fit model.

The present study has several practical implications. For mobile app developers, it
is important to consider the individual user’s competence when using mobile banking
services. As skills show a significant positive relationship to HCI experience, it is beneficial
to further segment the user’s needs and abilities and tailor services and provide customer
support when targeting specific groups or individuals. In addition, since system quality
is shown to have a positive influence on the user’s HCI experiences, mobile payment
service providers should ensure that their applications load quickly, are reliable and easy
to navigate and use, and have a visually attractive user interface. Given that the task–
technology fit is essential for users to perceive a positive HCI experience, mobile payment
service providers and developers should consider updating or adding more payment
services to meet the increasing and emerging requirements of users to use their mobiles to
pay for more items/services, such as buying digital coins, subscribing to online services,
investing in financial products, paying utilities bills, etc.

6. Limitations and Future Research Directions

This study was conducted in the Thai context, where a large part of the mobile
payment transactions consisted of money being transferred. Interpretation and application
of the findings from this study in other contexts may be limited. In addition, given that
mobile payments have become increasingly popular in various industries and include
more variety of payment services for healthcare, entertainment, retail, for example, future
research could explore the relationship between skills, system quality, task–technology fit,
information quality, and HCI experiences in other scenarios. Different sets of skills and
different dimensions of task–technology fit and systems, as well as information quality,
may be required for the more complex payment services that could emerge in the future.
The present study examined skills as attributes of the users and focused only on skills for
the use of mobile payment services. Other individual skill sets, such as privacy literacy
and financial literacy, could be further explored. It is beneficial for mobile payment service
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providers and developers to understand how different user skills could influence the user
experience so that they can provide a more personalized service. Lastly, this study did
not confirm the importance of information quality to an improvement of HCI experiences,
while using mobile payment services. This contradicts previous studies (e.g., [11,66], which
found that trust was positively related to the use of mobile payment services. Thus, future
research may reconfirm the impact of information quality on the user experience and
may explore how different dimensions of information quality, such as clarity and ease of
understanding affect mobile payment HCI experiences.

7. Conclusions

The mobile payment market has been growing. The competition among the mobile
payment service providers is also increasing. The mobile payment service providers are,
thus, facing the challenge of user engagement and continuance usage. Previous research
on the continuance intention to use mobile payment services focused on investigating the
effect of satisfaction on mobile payment services [5,13,14]. This study, based on the HCI
literature, proposed an integrative framework that investigated the relationships between
HCI experiences and trust on the continuance intention to use mobile payment services
in Thailand.

The results showed that the factors impacting on HCI experiences with mobile pay-
ment services in order of importance are: system quality, skills, and perceived task–
technology fit for using the services. Information quality does not significantly impact HCI
experiences. Furthermore, HCI and trust as two factors positively relating to the continued
use of mobile payment services.

Theoretically, this research highlights the importance that HCI experiences have on
the continuance intention to use mobile payment services. For the mobile payment service
providers, this research highlights the need to improve HCI experiences not only via
computer-related factors, namely system quality and task–technology fit, but also via the
human-related factors, namely skills. Therefore, free public sessions that aim to educate
people in the general IT skills for daily life may indirectly enhance HCI experiences, which
in turn may increase the continuance intention to use mobile payment services.
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