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Abstract: Despite high expectations for the growth of Fintech, it has not reached the expected growth
in the real world. As Fintech is innovative but inherently unpredictable, customers are still hesitant to
adopt and use Fintech, which ultimately affects its growth. To achieve the sustainable development
and growth of Fintech, an in-depth investigation of Fintech continuance intentions is required.
To investigate continuous-use behavior in a Fintech context, this study focuses on two relevant issues:
uncertainty and information technology (IT) quality. Uncertainty is more critical in Fintech than in
traditional e-banking transactions because Fintech transactions are complicated and less predictable.
IT quality is also crucial to Fintech success because IT plays a key role in Fintech transactions.
This study mainly explores the relationship between uncertainty and IT quality, both of which
significantly affect Fintech continuance intentions. For the purpose, we integrated an IT quality–based
perspective with a trust-based model to investigate Fintech continuance intentions. Our results
demonstrate that system quality is negatively related to perceived risk, whereas information quality
is positively related to trust. Service quality is the most important quality factor for controlling
uncertainty and encouraging continued use of Fintech. We found a more extended role of IT in Fintech
than in other digital services. This study provides Fintech providers with the practical guidance in
the design and implementation of Fintech innovation, thereby achieving the sustainable development
of Fintech.

Keywords: Fintech; trust; perceived risk; system quality; information quality; service quality;
Fintech continuance intention

1. Introduction

Fintech is revolutionizing traditional financial transactions. Fintech is fundamentally disruptive
because its major innovations of the existing financial systems and other infrastructure lead to diverse,
new financial business with their own sustainable ecosystem [1,2]. Fintech is also regarded as an engine
for a sustainable economic growth as a new industry having different characteristics from the traditional
financial industry. With high expectations for the growth of Fintech, global Fintech investments have
increased significantly. KPMG [3] reported that global investment in Fintech has doubled more than
six times, from USD 18.9 billion to USD 111.8 billion between 2013 and 2018. Although the acceptance
and use of Fintech among financial customers is gradually increasing, in the real world Fintech has not
reached the expected growth. As Fintech is innovative but inherently unpredictable like both sides of
the same coin, customers are still hesitant to adopt and use Fintech, which ultimately affects its growth.
Fintech providers have faced a challenge to retain users and promote post-adoption use. To achieve
the sustainable development and growth of Fintech, an in-depth investigation of Fintech continuance
intentions is required.
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To investigate continuous-use behavior in a Fintech context, this study focuses on two main issues:
uncertainty and information technology (IT) quality. Uncertainty is more critical in Fintech than in
traditional e-banking transactions because the disruptive nature of Fintech make them less predictable.
Much uncertainty exists because Fintech intrinsically involves no supervision of central authorities,
the lack of safety nets along with opportunistic behavior of Fintech providers, region-specific financial
regulation, financial fraud, criminal usage and hacks, all of which can lead to monetary losses and social
damage [4–6]. Thus, the uncertainty makes users hesitant to adopt and use Fintech, and eventually
affects the speed and scope of the transition toward a sustainable development of Fintech. Uncertainty
can be effectively reduced by building high levels of trust and low levels of perceived risks, satisfying
customers’ expectations and retaining their loyalty [7–9]. In prior studies, the uncertainty in online
and mobile transactions has been typically investigated by positioning trust and perceived risk [7–9].
Thus, to precisely investigate uncertainty in the Fintech context, both trust and perceived risk of
Fintech need to be identified as well as their relationship with Fintech use. Although many studies
have explored the effect of trust and risk on various digital services, little attention has been paid to
theoretical and empirical validation in a Fintech context.

According to Arner et al. [10], Fintech is a financial sector innovation in which IT is a key element.
Shin and Choi [11] pointed out that Fintech refers to IT-enabled financial solutions. Ernst and Young [12]
highlighted the growing role of IT in Fintech, which is that of a true innovator, not a facilitator or
enabler. They asserted that IT in Fintech transcends existing value chains and transforms services
rather than simply improving efficiency. Given the key role of IT in Fintech innovation, customers
may perceive IT quality as representative of overall Fintech quality; if users perceive that IT quality in
Fintech is high, the likelihood of future use of Fintech may increase. That is, IT quality might be a
crucial factor that facilitates the user’s willingness to use Fintech, leading to the long-term sustainability
of Fintech. Although many studies have underlined the importance of IT in Fintech, an empirical
study of the effect of IT on Fintech use has not yet been explored.

Although uncertainty and IT play critical roles in a sustainable development of Fintech, few studies
have explored the relationships among uncertainty, IT, and Fintech continuous use. A deeper
understanding of the interrelationships among uncertainty, IT, and Fintech continuous use can
help Fintech providers to effectively attract and retain users, thereby accelerating the popularization
of Fintech. Therefore, we investigated Fintech continuance intentions by applying an IT quality
based perspective to a trust-based model. To evaluate overall perceptions of IT quality in Fintech,
this study employed three IT quality dimensions (i.e., system, information, and service qualities)
proposed by DeLone and McLean [13]’s information systems success (ISS) model. We then examined
how IT quality can improve trust and reduce perceived risk to improve user willingness to continue
using Fintech. Given the key role of IT in Fintech, IT quality may directly affect users’ continuance
intentions by providing simple and speedy financial transactions, lower transaction costs, and temporal
and spatial flexibility using mobile applications [5]. To validate the direct effect of IT on Fintech use,
we conducted a mediation test of trust and perceived risk between IT quality and Fintech continuous
use. That is, if no mediation effect exists between trust and perceived risk, IT quality should directly
affect Fintech continuance intentions, demonstrating that high-quality IT by itself can retain Fintech
users and facilitate Fintech use. However, a full mediation effect implies IT quality has only an indirect
effect on Fintech continuance intentions, leaving no true innovator role for IT in Fintech innovation.
Therefore, this study aimed to (1) investigate the direct effect of user trust and perceived risks on
Fintech continuance intentions; (2) examine the direct effect of IT quality on user trust and perceived
risk; and (3) determine the direct effect of IT quality on Fintech continuance intentions.

Drawing on data collected from 218 Fintech users in South Korea, we empirically validated
the interrelationships among three IT qualities, trust, perceived risk, and subsequent Fintech continuance
intentions. To ensure a sustainable development of Fintech in the long term, this study provides
timely insight into how trust and perceived risk affect the diffusion of Fintech innovations and how IT
quality affects uncertainty and subsequent user intentions of Fintech. Our study can help practitioners
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and policy makers appropriately incorporate IT into their service development to improve innovation
success, thereby achieving the sustainable development of Fintech.

2. Theoretical Background

2.1. Fintech Viewpoint

The pace of technological change is ever increasing and ever more transformative. IT innovation
accompanied by process disruption and service transformation has dominated the financial service
industry in recent years [14]. The term “Fintech” refers to financial sector innovation, which relies on
IT-enabled business models aimed at disintermediation of financial transactions. Disintermediation,
an essential characteristic of Fintech, means bypassing or removing traditional financial institutions in
finance transactions.

Fintech involves more uncertainty and risks compared with traditional e-banking or e-commerce
transactions because the risks in Fintech are not limited to privacy and security, but extend to
multidimensional concepts such as performance, transaction processes, and legal, social, financial
and time-loss risks [4,5]. For example, peer-to-peer (P2P) lending arrangements can result in bankruptcy
during economic recessions because the profitability of P2P lending is highly dependent on the loans
they intermediate, putting their balance sheets at risk [15]. For payment services, the anonymity,
speed, and global reach of some cryptocurrencies such as Bitcoin can facilitate money laundering,
tax evasion, and the funding of illegal activities [4]. Fintech providers who offer global remittance
services across multiple countries are struggling with region-specific financial regulations [14].
As a result, the unpredictability of Fintech transactions makes some users fearful of Fintech usage.
Researchers have pointed out that Fintech is more likely to be complementary to traditional financial
institutions than a competitor because of the former’s high levels of uncertainty and risk [4,14]. The key
to success in Fintech business is simultaneously improving customer trust and reducing risk.

Furthermore, a link between financial services and IT was originally applied to the back-end of
financial transactions in traditional financial institutions. However, Fintech has expanded financial
innovations from the back-end to front-end payments, cross-border transfers, retail banking, lending,
and cryptocurrencies [14]. Ernst and Young [12] pointed out that IT in emergent Fintech is a true
innovator that disrupts and transforms existing services, transaction processes, and delivery channels,
leading to fundamental changes. Because IT has a greater impact in Fintech than it does in traditional
e-banking, users may perceive IT quality as representative of overall Fintech quality. Although IT
plays a key role for the sustainable development of Fintech, little attention has been paid its effect on
continuous use and other factors in a Fintech context.

2.2. Trust and Perceived Risk

Trust is more essential in Fintech than in traditional e-commerce and e-banking transactions because
of the implicit uncertainty and risk in Fintech transactions. Previous research has identified two roles
of trust in financial transactions. First, trust is fundamental for capturing user behavior. Kim et al. [16]
reported that trust can provide users with high expectations for their successful transactions, and they
will use services with high satisfaction rates. Trust can positively influence customer intentions in various
digital service contexts, such as e-commerce [16], internet banking [7], online social networks [17,18],
mobile shopping [19,20], mobile banking [21,22], and mobile payments [23,24]. Fintech companies
can simultaneously retain existing users and attract potential users if they supply a trustworthy
environment in which users feel secure and are convinced their transactions are secure. Second,
trust can reduce uncertainty and risk in an uncertain environment. Previous reports indicated that
trust can reduce risks in e-commerce [16,25,26], internet banking [7], mobile shopping [19,27], mobile
banking [28], and mobile payments [23,29]. Trust in financial transactions in particular can alleviate
privacy and security concerns [30,31] as well as the risks associated with the opportunistic behavior
of Fintech providers [19]. Trust is critical because trust drives Fintech-use behavior while reducing
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uncertainty and risk, and it has become a reliable strategy for effectively handling risky and uncertain
financial transactions. Previous literature revealed that trust is defined as a user’s belief that a service
provider will meet user expectations without introducing risks [32]. Hence, we defined trust as a user’s
belief that a Fintech company will fulfill its transactional obligations to meet a user’s expectations.

Perceived risk is an important impediment to use behavior. Perceived risks come from users’
feelings of uncertainty or concerns about the behavior and possible negative outcomes associated with
using a product or service [29,33]. Perceived risk is reportedly considered a negative factor in overall
behavioral intentions across digital service contexts such as mobile payment and internet banking [7,23].
Security and privacy have been traditionally considered the main issues when it comes to risk [31], but
more recent studies embrace a multidimensional concept that includes financial, performance, social,
psychological, physical, and time risks [27,28,34–36] when consumers make transactions. In this study,
perceived risk is defined as a user’s belief about the uncertainty leading to a potential negative outcome
from a Fintech transaction. Although many studies have investigated the incorporation of trust
and perceived risk during the adoption and use of technology, few have identified the relationships
among trust, perceived risk, and Fintech behavioral intentions. Deep understandings of the effects
of trust and risk on Fintech continuous use will help Fintech businesses meet their sustainable
development goals.

2.3. IT Quality

The ISS model developed by DeLone and McLean [37] has been employed widely to examine
user adoption and use in numerous digital services [38]. The ISS model introduced two success
factors (i.e., system and information qualities) that are positively correlated with the use of digital
services and user satisfaction; each has individual and organizational impacts. More recently, DeLone
and McLean [13] extended their original model by incorporating a service quality factor that reflects
the effectiveness of the service providers. Consequently, the ISS model consists of three quality
dimensions: system, information, and service. System and information qualities are important factors
to consider when measuring the success of individual IT system, and service quality is crucial for
assessing the overall success of an IS (information systems) department [13].

Substantial studies have been carried out by integrating the ISS model with trust or
perceived risk to predict continuance intentions in e-commerce [33,39,40], business-to-business data
exchange [8,41], information exchange virtual communities [42], mobile banking [21,22], and mobile
payment applications [23,38]. Given that the three quality dimensions of the ISS model were found
to significantly influence user trust and perceived risk as well as behavior in online and mobile
environments [7,8,23,31,33], the ISS model was a suitable tool for validating our research concept.
In our proposed model, we conceptualized the three quality dimensions as potential trust facilitators
and risk mitigators that indirectly influence continuance intentions in Fintech.

3. Research Model and Hypotheses

To examine the relationship among uncertainty, IT, and continuance intention in a Fintech context,
we applied an IT quality perspective to a trust-based model. We employed the three IT quality
dimensions (i.e., system, information, and service qualities) proposed by the ISS model to measure IT
quality in Fintech. Our proposed model then attempted to investigate Fintech continuance intentions by
adopting the three IT quality dimensions as antecedents of trust and perceived risk based on a Nicolaou
and McKnight [8]’s model. To control for the effect of perceived benefits on Fintech continuous use,
we added a perceived benefit construct to our model by referring to a trust-based decision-making
model proposed by Kim et al. [16]. Finally, the mediation effect of trust and perceived risk between
the three IT quality dimensions and Fintech continuance intentions were determined. The overall
research model is shown in Figure 1.
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The theory of perceived risk suggests that perceived risk has a negative effect on users’ behavioral
decisions with respect to various digital services [8,27,28]. Customers face risks when they use an
emerging digital service such as Fintech, because their transactions may not go as expected. For example,
with respect to P2P lending and crowdfunding, there are no guarantees that Fintech providers will not
act immorally and opportunistically. Fintech providers may misappropriate personal and financial
data, including names, social security numbers, phone numbers, addresses, and even bank account
and credit card information [5]. Moreover, Fintech users may suffer from financial losses because
their financial transactions may not perform as anticipated or may be associated with tax evasion,
money laundering, and the funding of illegal activities [4]. Fintech users therefore pay attention to
the risks that might result in potential negative outcomes and such risks may weaken their willingness
to continuously use Fintech. We therefore formulated the following hypothesis:

Hypothesis 1 (H1). Perceived risk negatively affects Fintech continuance intention.

Recent IS research has described trust as a primary predictor of technology adoption and usage
rates. Because Fintech is not a face-to-face financial service, the concerns of users about their financial
transactions extend beyond the privacy and security issues of traditional financial services. In Fintech,
trust becomes an important element in controlling uncertain and unpredictable situations. Trust occurs
when users believe that Fintech providers provide high-quality services [43] that benefit their
customers. For example, if Fintech providers offer users security and stability; updated, accurate,
and comprehensive information; and high-quality services that meet users’ expectations, they can
reduce user fears and build trust in their products.

In addition, trust can help reduce perceived risk because users can overcome uncertainty or anxiety
regarding provider behavior and possible outcomes [44]. As more users trust mobile transactions,
less risk is perceived [29,45]. Trust reduces the possibility that a Fintech company will engage in
opportunistic behavior. Trusted Fintech providers can also reduce environmental uncertainties and risks
related to financial infrastructure. That is, if users perceive that Fintech transactions are unpredictable
and providers are opportunistic, their willingness to use Fintech can decline. Trust strengthens user
confidence in a technology and attenuates perceived risks regarding Fintech transactions, the associated
Fintech infrastructure, and Fintech providers. We therefore made the following hypotheses:
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Hypothesis 2 (H2). Trust positively affects Fintech continuance intention.

Hypothesis 3 (H3). Trust negatively affects perceived risk.

System quality refers to perceptions derived from the overall performance of IT systems [13,21,46].
System quality reflects a system’s technical characteristics, including accessibility, ease of use, response
time, reliability, and stability. Lee and Chung [47] claimed that users first impressions are based on
their experience with IT systems. Poor system quality and challenging user interfaces can cause
Fintech users to doubt the overall competence of a Fintech provider, leading to a decrease in trust
and an increase in perceived risks. In contrast, users of high-performing Fintech systems are likely
to trust Fintech, leading to continued use and a willingness to pay for the service [44]. The effect of
system quality on user trust has been identified in e-commerce, internet banking, mobile banking
and mobile payments [9,38,40]. Users’ perceptions of risk are also linked to technical support [36].
If a Fintech system is slow, difficult to use, unreliable, and unstable, Fintech users are more likely to
worry about the release of their personal and financial information, malfunctions in Fintech systems,
and non-performance caused by system failure [5]. With low-quality IT systems, users may conclude
that Fintech providers lack the ability to provide high-quality services in general, which leads to lower
trust and higher perceived risk in Fintech. We therefore developed the following hypotheses:

Hypothesis 4 (H4). System quality positively affects trust.

Hypothesis 5 (H5). System quality negatively affects perceived risk.

Information quality refers to an individual’s perception of service providers’ abilities to meet
the user’s needs [13,21,46]. High information quality is relevant, accurate, helpful, and comprehensive [31].
Nicolaou and McKnight [8] stressed the importance of information quality in building trust in online
interactions because users tend to depend on service providers for current, relevant, timely, and insightful
information. When service providers provide higher-quality information, user trust increases. For
example, although customers expect to pay for products or services and receive payment information
through mobile applications anytime and anywhere, insufficient, inaccurate, or outdated information
can lead customers to doubt the information management abilities of Fintech providers [42,47]. Prior
studies have indicated a significant and positive relationship between information quality and trust
in online and mobile environments [8,23,38,41]. Moreover, information quality can help reduce
uncertainty because shared, accurate, current, and relevant information can mitigate unpredictable
outcomes. As high-quality information meets users’ needs, confidence in information quality can
weaken perceived risks. We therefore proposed:

Hypothesis 6 (H6). Information quality positively affects trust.

Hypothesis 7 (H7). Information quality negatively affects perceived risk.

Service quality is defined as an individual’s perception of the level of support received
from an IS department and its IT support system [13,40,46]. Service quality generally represents
service providers’ abilities and benevolence, reflecting reliability, responsiveness, assurance capacity,
and personalization [23,31]. A positive effect on user trust has been linked to service quality in previous
IS studies [7,22,23,31]. Trust in Fintech is driven by users’ confidence that providers can carry out
financial transactions, keep their promises, and are sensitive to users’ interests, not just their own [26].
For example, when providers offer quick responses and proficient service, users come to believe that
a provider can satisfy their expectations. Moreover, personalized and professional services that use
mobile applications can reduce the time and effort involved in financial transactions and provide users
with enjoyable experiences, leading to increased user trust [23]. Service quality can be a distinguishing
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characteristic for Fintech providers and improve users’ trust. It also has a negative relationship with
perceived risk in digital services [7,33,48]. For example, if a Fintech provider offers slow, unreliable,
and unprofessional service, users may greatly increase the perceived risk associated with the provider.
We therefore hypothesized that:

Hypothesis 8 (H8). Service quality positively affects trust.

Hypothesis 9 (H9). Service quality negatively affects perceived risk.

The three quality factors in the ISS model (i.e., system, information, and service qualities) were
found to be fully mediated by trust and perceived risk in various digital services [7,31,33,41]. However,
in the real world, and given the expanding role of IT in Fintech, the three dimensions of the ISS model
may directly affect Fintech continuance intentions by lowering transaction costs, providing simple
and speedy processes, and adding economic benefits [8]. Previous studies provided no empirical
evidence for the mediating effects of trust and perceived risk among the three types of IT quality
and intentions to use Fintech. That is, while it is likely that trust and perceived risk have significant
mediating effects, they may not fully mediate the effects of the three dimensions of IT quality in every
setting. For example, high-quality Fintech systems by themselves may attract and retain Fintech
users and there may be a partial mediation effect of trust and perceived risk between system quality
and Fintech continuance intention. We therefore developed the following hypotheses:

Hypothesis 10 (H10). The effect of system quality on Fintech continuance intention is partially mediated
by trust.

Hypothesis 11 (H11). The effect of system quality on Fintech continuance intention is partially mediated by
perceived risk.

Hypothesis 12 (H12). The effect of information quality on Fintech continuance intention is partially mediated
by trust.

Hypothesis 13 (H13). The effect of information quality on Fintech continuance intention is partially mediated
by perceived risk.

Hypothesis 14 (H14). The effect of service quality on Fintech continuance intention is partially mediated
by trust.

Hypothesis 15 (H15). The effect of service quality on Fintech continuance intention is partially mediated by
perceived risk.

4. Research Methodologies

4.1. Measurement Development

Survey items were developed from an intensive literature review to ensure content validity.
Multiple item measures of seven constructs were developed from a review of previous innovations and IS
reports. We measured three items of both trust and perceived risk from Featherman and Pavlou [49]
and Kim et al. [16]. The three IT quality dimensions in the ISS model, namely system quality,
information quality, and service quality, were each measured by four items drawn primarily from
Bharati and Chaudhury [50]. Measurement of Fintech continuance intentions as a dependent variable
was based on four items from Chen [48] and Lee [51]. All measures were based on a seven-point Likert
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scale that ranged from “extremely low (1)” to “extremely high (7).” The structure of all survey items is
shown in Appendix A.

Based on the trust-based model proposed by Kim et al. [16], perceived benefit was controlled in our
proposed model because perceived benefit is an important factor in determining behavioral intentions
regarding digital services [5,52,53]. Perceived benefit is defined as an individual’s perception of
the possible positive outcomes resulting from using a product or service. Previous studies have pointed
out that perceived benefit is particularly crucial to Fintech continuance intentions because real-world
Fintech users may engage in risky behavior, despite a low level of trust, if the expected benefits are
sufficiently attractive. For example, Bitcoin users engage in speculation because of expectations of
high rates of return, although they recognize that Bitcoin speculation is inherently risky. In this study,
the perceived benefit was measured by three items from Kim et al. [16] and Ryu [5]: (1) using Fintech
is beneficial to me; (2) using Fintech is useful for me; (3) using Fintech yields a more superior outcome
quality than traditional financial services.

Gender, age, education, Fintech type, period of use, and frequency of use were also employed
as control variables in our research model. Dapp et al. [54] indicated that Fintech adoption and its
use differ by gender, age, education, income, and the personal propensities of the users because
gender, age, and education are considered important demographic variables in technology acceptance
research [55,56]. Gender was measured by the respondents answering that they were either male or
female. Age and education were measured with ordinal scales (five categories for age, six categories
for education, respectively). Fintech type was controlled using a dummy variable consisting of four
Fintech services (i.e., mobile payment, mobile remittance, P2P lending, and crowdfunding). As recent
studies have identified period and frequency of actual use as important factors affecting Fintech-use
intentions [57,58], we also controlled for the period and frequency of Fintech use using ordinal scales
(six categories for period, seven categories for frequency, respectively).

4.2. Data Collection

A pre-test was conducted to determine the reliability and validity of all variables by focusing
on 30 respondents who had experience using Fintech. The pre-test resulted in a significant refining
and restructuring of the questionnaire as well as establishing the initial face and internal validity of
the measures. After the pre-test, questionnaires of a main survey were distributed to 1000 participants
as a panel pool for three weeks in April 2017. The survey targeted users who had actively used
Fintech for more than three months. If inconsistency was detected during a response in the panel,
the data were discarded, and the respondent was excluded from the panel pool. With this initial
screening question, we confirmed that respondents fully understood the survey context and whether
they were current Fintech users. Among the 1000 participants, 262 responses were collected, and 218
responses were found to be useful for this study, corresponding to a response rate of 21.8%. Table 1
summarizes the respondent characteristics. As shown in Table 1, many responses came from mobile
payment (28.9%), mobile remittance (26.6%), crowdfunding (24.3%) and P2P lending (20.2%) uses.
Our sample consisted predominantly of those who used Fintech monthly (35.8%) or within one year
(76.7%). The sample also showed a large proportion of respondents aged 40–49 years (30.3%) with a
bachelor’s degree (59.2%).



Sustainability 2020, 12, 7669 9 of 18

Table 1. Sample characteristics.

(a) Gender (b) Fintech Type

Gender Frequency Percent Fintech Type Frequency Percent

Male 98 45.0% Mobile payment 63 28.9%
Female 120 55.0% Mobile remittance 58 26.6%

P2P lending 44 20.2%
Crowdfunding 53 24.3%

Total 218 100% Total 218 100%

(c) Age (d) Education

Range Frequency Percent Range Frequency Percent

Under 20 0 0% Under high school 1 0.5%
20–29 48 22.0% High school 25 11.5%
30–39 53 24.3% College/associate 37 17.0%
40–49 66 30.3% Bachelor 129 59.2%

50 over 51 23.4% Master 24 11.0%
PhD 2 0.9%

Total 218 100% Total 218 100%

(e) Period of Use (f) Frequency of Use

Range Frequency Percent Range Frequency Percent

~3 months 81 37.2% Daily 1 0.5%
~6 months 52 23.9% Weekly 60 27.5%

~12 months 34 15.6% Monthly 78 35.8%
~18 months 10 4.6% Every 3 months 40 18.3%
~24 months 15 6.9% Every 6 months 20 9.2%
≥ 24 months 26 11.9% Once 1 year or less 12 5.5%

Once 2 year or less 7 3.2%
Total 218 100% Total 218 100%

5. Analysis and Results

We examined the proposed model and its hypotheses using the partial least squares (PLS) tool.
Considering the small sample size (n = 218) and an initial stage to develop a theoretical model
for the effect of IT quality on trust, perceived risk, and Fintech continuance intentions, the fit of
PLS to the exploratory study appeared to be favorable [59]. Based on Gefen et al. [60], this study
employed a two-step approach to conduct data analysis. The first step analyzed the measurement
model and the second step involved a structural model test. Smart PLS version 3.20 was employed to
analyze the measurements and structural models.

5.1. Measurement Model

Following a two-step approach developed by Gefen et al. [60], the measurement model tested
the content, convergent, and discriminant validities. To validate content, several pre-tests and pilot
tests were performed [61]. For the responsibility test, we evaluated Cronbach’s alpha, the composite
reliability (CR) and average variance extracted (AVE) for each construct.

As seen in Table 2, all Cronbach’s alpha and CR values exceeded the recommended threshold of 0.7
and all AVE values exceeded the 0.5 acceptance level [62], supporting convergent validity. The square
root of AVE (SAVE) was used to determine discriminant validity [62]. As shown in Table 3, SAVE values
of all constructs exceeded the correlation with the other constructs. We found variance inflation factor
(VIF) values ranged from 1.458 to 1.884, a low level of multicollinearity [46]. Finally, to control for
common method variance (CMV) [63], we applied Harman’s single-factor test; no excessive CMV was
found. These results indicated that the measurement model was appropriate for further analysis.
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Table 2. Results of reliability and validity test.

Construct Item Cronbach’s
Alpha

Composite
Reliability

Average
Variance
Extracted

Loading T-Statistic

Perceived risk
PR1

0.802 0.879 0.709
0.821 ** 17.629

PR2 0.815 ** 17.590
PR3 0.887 ** 56.008

Trust
TR1

0.804 0.885 0.721
0.775 ** 20.668

TR2 0.906 ** 61.397
TR3 0.861 ** 24.920

Perceived benefit
PB1

0.824 0.895 0.739
0.864 ** 31.174

PB2 0.884 ** 47.801
PB3 0.831 ** 27.837

System quality

STQ1

0.881 0.919 0.740

0.910 ** 78.111
STQ2 0.896 ** 43.111
STQ3 0.863 ** 33.691
STQ4 0.765 ** 19.326

Information quality

IFQ1

0.865 0.908 0.711

0.865 ** 48.757
IFQ2 0.847 ** 35.537
IFQ3 0.812 ** 14.724
IFQ4 0.848 ** 36.574

Service quality

SVQ1

0.893 0.926 0.757

0.868 ** 33.623
SVQ2 0.878 ** 38.947
SVQ3 0.872 ** 33.095
SVQ4 0.862 ** 31.880

Continuance
intention

CI1

0.899 0.929 0.767

0.887 ** 51.416
CI2 0.853 ** 29.536
CI3 0.896 ** 50.815
CI4 0.867 ** 38.177

Note: ** p < 0.01.

Table 3. Results of correlations test with square root of AVE.

Construct Mean
(SD) 1 2 3 4 5 6 7

1. Perceived risk 3.754
(0.953) 0.842

2. Trust 4.344
(0.772) −0.321 * 0.849

3. Perceived benefit 5.372
(0.945) −0.356 * 0.301 * 0.860

4. System quality 5.140
(0.922) −0.415 * 0.412 * 0.626 ** 0.860

5. Information quality 4.891
(0.806) −0.361 * 0.555 * 0.588 * 0.769 * 0.843

6. Service quality 4.811
(0.839) −0.420 * 0.529 * 0.482 * 0.663 * 0.785 * 0.870

7. Continuance intention 4.687
(0.835) −0.446 * 0.587 * 0.510 ** 0.579 ** 0.662 * 0.714 * 0.876

Note: * p < 0.01, ** p < 0.01.

5.2. Structural Model

In the second step, the structural model was estimated using PLS. Figure 2 depicts the results of
PLS in the proposed model, including path loading and significant levels of the paths. As a control
variable, the perceived benefit positively influenced Fintech continuance intentions (β = 0.342, p < 0.01),
which was consistent with previous studies [5,16,52,64]. Of the other six control variables, only Fintech
type showed a significant and positive relationship with continuance intention (β = 0.189, p < 0.01).
The research model accounted for 33.5% of the variance in trust, 24.4% of the perceived risk, and 54.0%
of the Fintech continuous-use intentions.
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Figure 2 shows that the perceived risk negatively influenced respondents’ willingness to
continuously use Fintech (β = −0.213, p < 0.01), supporting H1. Trust was positively related with Fintech
continuance intentions (β = 0.398, p < 0.01), supporting H2. These results indicated that trust had a
significant and positive effect, but perceived risk had a significant and negative effect, on the Fintech
continuance intentions. The effect of trust was stronger than that of perceived risk, indicating that users
were willing to continue using Fintech. Moreover, trust had a significant negative effect on perceived
risk (β = −0.138, p < 0.05). Therefore, H3 was supported. This result showed that building trust helped
significantly mitigate the effects of perceived risk.

The results also demonstrated that system quality had no significant effect on trust, whereas
system quality had significant and negative effects on perceived risk (β = −0.315, p < 0.01). Therefore,
H4 was not supported but H5 was. Information quality positively affected trust (β = 0.415, p < 0.01),
but exerted no significant effect on perceived risk. Contrary to system quality, it provided support for
H6 but not H7. Service quality positively affected trust (β = 0.241, p < 0.01) but negatively influenced
perceived risk (β = −0.273, p < 0.01). The results therefore supported H8 and H9. This finding showed
that service quality was associated with both trust and perceived risk while system quality was more
related to perceived risk than to trust, and information quality was more related to trust than to
perceived risk.

Because we assumed that user IT quality perceptions directly and indirectly affected Fintech
continuance intentions through trust and perceived risk, we validated six mediated paths (i.e., H10–11,
H12–13 and H14–15) in two different ways. First, a Sobel test was conducted to validate the mediation
effects of trust and perceived risk in the proposed model [65]. As described in Table 4, four out of all
six mediation paths via trust and perceived risk were significant at p values of <0.01, <0.05, and <0.10.
The results suggested that trust statistically mediated the links between the two quality dimensions (i.e.,
information and service) and Fintech continuance intention (z = 2.896, p = 0.002; z = 2.107, p = 0.035) as
shown in rows 3 and 5 of Table 4. Perceived risk also significantly mediated the relationships between
two IT qualities (i.e., system and service) and Fintech continuance intention (z = −2.132, p = 0.033;
z = 1.828, p = 0.068) (rows 2 and 6).
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Table 4. Results of Sobel test of mediated paths from quality to Fintech continuance intention.

Mediated Path Path Coefficient Standard Error z-Value p-Value

System quality→Trust→Continuance
intention

−0.057
0.341

0.096
0.057 −0.591 0.555

System quality→Prisk→Continuance
intention

−0.313
−0.169

0.098
0.059 −2.132 ** 0.033

Information
quality→Trust→Continuance intention

0.410
0.248

0.101
0.060 2.896 *** 0.002

Information
quality→Prisk→Continuance intention

0.158
−0.180

0.122
0.059 −1.192 0.233

Service quality→Trust→Continuance
intention

0.240
0.242

0.100
0.055 2.107 ** 0.035

Service quality→Prisk→Continuance
intention

−0.273
−0.123

0.092
0.053 1.828 * 0.068

Note: Prisk: Perceived risk, *p < 0.10; ** p < 0.05; *** p < 0.01.

Second, we identified direct, indirect, and total effects of all paths in the research model, as shown
in Table 5. Consistent with the results of a Sobel test, four out of all six indirect effects of mediation
paths were significant at a 0.05 level. The results also showed that system quality was mediated by
perceived risk (β = −0.315, p < 0.01) but not by trust (rows 5 and 6), whereas information quality was
mediated by trust (β = 0.415, p < 0.01) but not by perceived risk (rows 7 and 8). Moreover, service
quality was mediated by both trust and perceived risk (β = 241, p < 0.05; β = −0.273, p < 0.01) (rows 10
and 11). However, we also found direct effects between quality dimensions and Fintech continuance
intention. Information quality and service quality had significant direct effects on Fintech continuance
intention (β = 0.144, p = 0.020; β = 0.161, p = 0.003) (rows 9 and 12), whereas system quality had no
direct effect on Fintech continuance intention (rows 6). It meant that system quality was fully mediated
by perceived risk, information quality was partially mediated by trust, and service quality was partially
mediated by both trust and perceived risk.

Table 5. Direct, indirect, and total effect of all paths.

Path Direct Effect Indirect Effect Total Effect

Prisk→Continuance intention −0.213 *** - −0.213 ***
Trust→Continuance intention 0.398 *** 0.029 0.427 ***

Trust→Prisk −0.138 *** - −0.138 ***
System quality→Trust −0.058 - −0.058
System quality→Prisk −0.315 *** 0.008 −0.307 ***

System quality→Continuance intention - 0.042 0.042
Information quality→Trust 0.415 *** - 0.415 **
Information quality→Prisk 0.153 −0.057 0.096

Information quality→Continuance
intention - 0.144 ** 0.144 **

Service quality→Trust 0.241 ** - 0.241 **
Service quality→Prisk −0.273 *** −0.033 −0.305 **

Service quality→Continuance intention - 0.161 *** 0.161 ***

Note: Prisk: Perceived risk, ** p < 0.05; *** p < 0.01.

Consequently, as shown in Table 6, the results of these two mediation tests revealed that system
quality was fully mediated only by perceived risk, providing no support for H10 and H11. The findings
also indicated that trust partially mediated the effect of information quality on continuance intentions.
H12 was therefore supported but H13 was not. Both trust and perceived risk partially mediated the effect
of service quality on continuance intention, supporting H14 and H15.
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Table 6. Test results of six mediated paths.

Mediated Path Hypotheses Type of Eediated Eath Test Eesults

System quality→Trust→Continuance intention H10 (insignificant) Not supported
System quality→Prisk→Continuance intention H11 Fully mediated Not supported

Information quality→Trust→Continuance intention H12 Partially mediated Supported
Information quality→Prisk→Continuance intention H13 (insignificant) Not supported

Service quality→Trust→Continuance intention H14 Partially mediated Supported
Service quality→Prisk→Continuance intention H15 Partially mediated Supported

6. Discussions and Implications

6.1. Key Findings

As the disruptive nature of Fintech results in uncertainties as well as new innovations, Fintech
has faced critical problems in achieving sustainable development. Therefore, this study attempted to
understand the relationship between uncertainty, innovation (IT), and subsequent Fintech behavioral
intention. Given that IT plays a key role in Fintech innovation, we assumed that IT quality directly
and indirectly influences Fintech continuance intentions through uncertainty. For this purpose,
we developed the proposed model by integrating an ISS model with a trust-based model. Ten out of
fifteen hypotheses were supported.

First, our findings suggested that system quality is negatively related to perceived risk, whereas
information quality is positively related to trust, which is consistent with previous research [8,22,23,38,40].
The results indicated that system quality primarily mitigates perceived risk, leading to improved Fintech
continuance intentions, but has no direct effect on trust. Poor system quality makes Fintech users
anxious about transaction security and therefore reluctant to continue using Fintech. However, user trust
does not rely on high system quality itself, as users often believe that high system quality is integral to
Fintech providers. Information quality is the most consequential positive factor for building trust in
Fintech use. Zhou [22] indicated that information quality represents service providers’ trustworthiness.
If information quality is low, users may assume Fintech providers lack the ability to provide quality
service, leading to a decline in trust. Our findings indicated that users depend primarily on information
quality to develop trust and rely largely on system quality to mitigate perceived risk, which ultimately
affects Fintech continuous use.

Second, we found that high levels of service quality simultaneously improve trust and reduce
perceived risk, which had the strongest effect on Fintech continuance intentions among the three quality
dimensions. Previous studies showed that service quality is critical to facilitate behavioral intentions
in many e-banking and e-commerce services [7,23,33,66]. Consistent with extant studies, our results
indicated that service quality significantly affects both trust and perceived risk, although service
quality is slightly more effective at mitigating perceived risk (β = −0.273, p < 0.01) than improving
trust (β = 0.241, p < 0.01). For example, high service quality, such as immediate responsiveness and a
willingness to help, breeds confidence among users that Fintech transactions are trustworthy, resulting
in a willingness to continue using Fintech. Fintech that offer high service quality can therefore reduce
concerns and doubts of Fintech users about providers’ abilities, replacing those fears with confidence.
Given that the effect of service quality on both trust and perceived risk is greater than that of other two
quality factors, service quality is the most important quality factor among the three dimensions for
controlling uncertainty and encouraging continued use of Fintech.

Third, we discovered that each quality dimension plays a different role in Fintech continuance
intentions. Previous IS studies have indicated that the three quality dimensions had indirect effects
on technology adoption and use through trust or perceived risk [7,8,23,38]. However, we found that
two out of the three quality dimensions (i.e., information and service qualities) directly and indirectly
affect Fintech continuance intentions via trust and perceived risk, indicating the enhanced role of
IT in Fintech. The results meant that the effects of IT on attracting and retaining Fintech users were
extended. However, system quality had only an indirect effect on Fintech continuance intention via
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perceived risk, indicating IT systems themselves have a limited ability to drive the behavioral intention
of users. Overall, our findings confirmed the more extended role of IT in Fintech than that in other
digital services, revealing the importance of IT for sustainable development of Fintech.

Finally, trust directly and indirectly improves Fintech continuance intentions, which is also
consistent with previous studies. Trust is the strongest predictor of Fintech continuance intentions
as well as the largest negative factor in perceived risk. Multiple studies have reported that Fintech
is inherently risky and unpredictable, and users need the opportunity to acquire confidence before
engaging in such financial transactions. This study also showed that trust reduces perceived risk,
indicating that when Fintech users feel the risk reduced, the likelihood of using Fintech will increase.
trust-building strategies and risk-mitigation strategies are required for Fintech providers to enhance
continuous use of Fintech and meet sustainable development.

6.2. Managerial Implications

From a managerial perspective, this study presents several important implications. First, it provides
useful insight into methods of effectively developing Fintech innovation strategies to realize
the sustainable development of Fintech. Our study identified the causal relationship between IT,
trust, perceived risk, and Fintech continuance intention. For example, we found that users develop
trust and continue to use Fintech when they believe information provided by Fintech providers is of
high quality and trustworthy because information quality is a strong facilitator of trust. Given that
system and service quality can effectively reduce perceived risks, Fintech managers should recognize
that user anxiety about the inherent and unpredictable risks of Fintech transactions can be alleviated
when Fintech providers provide high-quality IT systems and service. Our findings can provide
guidance to Fintech managers regarding innovation by combining IT development with trust-building
and risk-mitigating strategies to meet a sustainable development of Fintech.

Second, Fintech managers should recognize the extended role of IT as an important antecedent of
trust, perceived risk, and continuance intentions. Previous studies on digital services have identified
an indirect effect of IT quality on behavioral use patterns and have regarded trust and perceived risk
as full mediators. However, we found that information and service quality directly and indirectly
affect Fintech continuance intention, whereas system quality only indirectly influences them. In other
words, high-quality information and service can directly enhance trust, directly and indirectly mitigate
perceived risk, and directly facilitate continuance intentions at the same time. Our findings imply that
information and service quality in Fintech systems are major elements of user-retention strategies.
Fintech managers should therefore focus on enhancing the IT quality of Fintech to attract and retain
Fintech users, promoting Fintech innovation as beneficial in the long term.

Last, this study confirms that Fintech managers should establish trust to nurture continued Fintech
use. Given uncertainty issues from the disruptive nature of Fintech, a trust-building strategy is essential
to mitigating uncertainty and improving use behavioral patterns in Fintech. Our results show that high
system and service quality can mitigate perceived risk, leading consequently to improved levels of
trust. Information quality is the strongest and most direct trust facilitator and exerts the greatest impact
on trust among the three quality dimensions. To gain a sustainable development of Fintech, Fintech
providers should focus their Fintech innovation on how to build trust by adopting and utilizing new
information technologies.

6.3. Limitations and Future Research Directions

Several limitations are associated with this study, some of which suggest directions for future
research. First, although we measured unidimensional constructs of trust and perceived risks in a
Fintech context, multifaceted, multidimensional trust and risk were not examined. As the effects of
unidimensional trust and perceived risk can be biased, subsequent research should provide insights
into multifaceted trust (e.g., competence, integrity, and benevolence) and perceived risk (e.g., financial,
legal, security-related, privacy, performance, and time risks) to capture post-adoption phenomena
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in a Fintech context. Second, although our research was based on a trust-oriented model integrated
with an ISS model, there may be alternative models which can explain the different relationships
among IT quality, trust, perceived risk, and Fintech continuance intentions. For example, trust can
be regarded as a moderator between perceived risk and continuance intentions [32]. In this view,
trust affects behavior intentions only when transactions are perceived as risky. From another perspective,
the relationship between trust and perceived risk can be non-recursive [67]. Given the early stage
of Fintech research, future studies should consider how these alternative models may complement
explanations of Fintech-use phenomena and how these models can be integrated. Third, this study
is a snapshot that focuses on post-adoption behavior of Fintech; it does not consider the changing
and dynamic nature of Fintech-use phenomena. Ideally, longitudinal studies that track Fintech
adoption behaviors over time are needed. This study suggests that future efforts can provide valuable
insights into the dynamic features of Fintech adoption behavior over time by comparing pre-adoption
and post-adoption behaviors. Finally, the cultural factors embedded in the empirical context of our
study, i.e., Korea, limit our ability to generalize our conclusions to broader contexts, such as those
of Singapore, Hong Kong, the UK, USA, and China. Future research that includes different cultural
settings would enhance generalizability and external validity.
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Appendix A

Table A1. Structure of the survey instrument.

Constructs ID Questionnaire Reference

Perceived risk
(PR)

PR1 Using Fintech has many unexpected problems.

[16,30]PR2 Using Fintech has high uncertainty in respect of legal issues

PR3
Overall, there is a higher potential for loss in using Fintech than

using traditional financial services.

Trust
(TR)

TR1 Fintech is secure in conducting its transaction.
[49,51]TR2 Fintech is reliable in conducting its transactions.

TR3 Overall, Fintech is trustworthy.

System quality
(STQ)

STQ 1 Fintech systems are easy to use.

[13,43]

STQ 2 Fintech systems can be accessed immediately.

STQ 3
Fintech systems enable me to accomplish my

financial transactions.

SYQ 4
Fintech systems provide helpful functions for my

financial transactions.

Information
quality
(IFQ)

IFQ 1 Information provided by Fintech systems is accurate.

[13,43]IFQ 2 Information provided by Fintech systems is up to date.
IFQ 3 Information provided by Fintech systems is easy to understand.
IFQ 4 Information provided by Fintech systems meets my needs.

Service quality
(SVQ)

SVQ 1 Fintech service quickly responds to my needs.

[13,43]SVQ 2 Fintech service has the knowledge to answer my questions.
SVQ 3 Fintech service understands my specific needs.
SVQ 4 Fintech service is always willing to help me.

Continuance
intention

(CI)

CI1 I would positively consider Fintech in my choice set.

[48,51]CI2 I would prefer Fintech.
CI3 I would intend to continue to use Fintech.
CI4 I will use Fintech in the future.
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