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Face recognition payment (FRP), an innovative financial technology service, is a recently
developed mode of payment service that has garnered attention in the offline market,
particularly in China. However, studies examining the adoption of FRP by consumers
are scarce. Therefore, this study proposed a causal model built on the Unified Theory
of Acceptance and Use of Technology, and key predictors related to the intention of
using FRP were identified. The structural equation model-based results obtained from
305 Chinese participants demonstrated that the intention was most affected by relative
advantage. In addition, performance expectancy, effort expectancy, social influence, and
perceived risk also had a significant impact. However, trust was found to not significantly
affect consumers’ intentions, despite it negatively influencing perceived risk. Thus, the
results of this study are expected to provide a set of guidelines for companies regarding
the implementation of FRP.

Keywords: face recognition payment, financial technology adoption, perceived risk, relative advantage, trust

INTRODUCTION

Coupled with the development of financial technology (Fintech), innovative payment services have
had a significant impact in changing the payment behavior of Chinese consumers. As of 2019, two
representative third-party payment companies (i.e., Alipay and WeChat Pay) in China occupy 90%
of the Chinese payment market (Li J. et al., 2019), and due to their rapid development, China has
witnessed an acceleration in its transition to a “cashless society.”

With an aim to provide a better and improved service to consumers, Alipay and WeChat Pay
launched a new payment system, i.e., a face recognition payment (FRP) called “Qing Ting” and
“Qing Wa” in 2018 and 2019, respectively. This payment service is based on face recognition
technology wherein a person is verified through a comparison of his/her facial features with
faces existing within a database. Moreover, this technology has achieved an accuracy of over 99%
(Lahasan et al., 2019).

In contrast to smartphone-based FRP (e.g., Apple Wallet’s facial ID and Samsung Pay’s facial
ID), the FRP described in this study focuses solely on offline store payments. When attempting to
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make payments in an offline store, consumers need only scan
their faces standing in front of the point-of-sale devices equipped
with cameras. Moreover, no involvement of any mobile device
(e.g., smartphone) renders it distinct from previous FRP options.

The incomparable advantage that FRP offers is its
intuitiveness. Moreover, eliminating the need for mobile
devices also facilitates a new sense of cashless society wherein
the users need not have any sort of devices to make payments.
Therefore, FRP can potentially replace the existing smartphone-
based face recognition and other payment services (e.g.,
near-field communication and quick response), particularly in
offline settings.

Although FRP service is still in its initial stage of development,
several offline markets (e.g., supermarket, restaurant, fashion
store, and hotel) in different cities around China have adopted
them. Moreover, Alipay and WeChat Pay have announced their
intention to invest 3 and 10 billion Yuan, respectively, with an
aim to comprehensively promote the use of FRP services in
offline markets (NetEase, 2019).

Consequently, FRP has garnered attention in academia as well.
Although several studies related to FRP have been conducted
(Abudarham et al., 2019; Dong et al., 2019; Li D. et al., 2019;
Zhang et al., 2019; Zhi and Liu, 2019), they have mainly focused
on the technical aspects of FRP, such as improving accuracy
and security of face recognition technology. In contrast, studies
related to FRP adoption are scarce.

In addition to the technical aspects of new products
and services, the perspectives of individuals regarding their
usage are crucial, i.e., in terms of success and diffusion of
innovative products and services, the determinants that can
affect the consumers’ usage intentions should be examined
(Nan et al., 2020). Thus, this study attempted to examine
the factors influencing consumers’ intentions regarding the use
of FRP.

Therefore, a research model for the use of FRP based on
the Unified Theory of Acceptance and Use of Technology
(UTAUT) was constructed in this study. UTAUT is among
the most well-known models related to technology adoption
(Venkatesh et al., 2003; Nan et al., 2020), and it concurs that
performance expectancy, effort expectancy, and social influence
are positively and notably related to individuals’ intention to
use particular technologies (Venkatesh et al., 2003). In addition,
to comprehensively understand the use of FRP, the concepts of
relative advantage, perceived risk, and trust were employed as
key predictors of intention based on prior studies and Chinese
Fintech development.

Relative advantage is a key factor in innovation diffusion
theory (Rogers, 2003), which confirms its notable and positive
effect on an individual’s intention to use specific innovative
technologies (Rogers, 2003; Johnson et al., 2018; Yuen et al.,
2018). Moreover, as for China’s Fintech development, several
Fintech services (e.g., quick response code payment) have
garnered attention in the offline market. However, the consumers
must be able to perceive the advantages of FRP over existing
Fintech services, or they will continue to use existing Fintech
services instead of FRP. Therefore, this study attempts to explore
the role of relative advantage in FRP adoption.

Although the security of Chinese e-finance witnessed drastic
growth in the 2010s, several financial frauds and privacy
violations still take place. This indicates that researchers
should consider the consumers’ perceptions of the security of
Fintech services in Chinese markets. In addition, Pavlou (2003);
Khalilzadeh et al. (2017), and Shao et al. (2019) emphasized the
role of the security-related factors such as perceived risk and
trust in Fintech adoption. Moreover, Slade et al. (2015) and Al-
Saedi et al. (2020) implied that perceived risk and trust concepts
should be considered in the UTAUT model for certain Fintech
services, which may provide a comprehensive understanding of
consumer experiences. Particularly when using FRP, consumers
need to provide their facial feature information, which may lead
them to be more concerned about whether the FRP is risky and
the service provider is trustworthy in the protection of their
privacy and assets. Therefore, it was believed that incorporating
the perceived risk and trust into the research model will facilitate
to better understand FRP adoption.

Moreover, despite the importance of these three factors,
existing studies on individual adoption of FRP in offline stores
(Zhang and Kang, 2019; Zhong et al., 2021) have not considered
them. Thus, in terms of its attempt to extend the discourse using
UTAUT with relative advantage, perceived risk, and trust, this
research can be considered meaningful.

LITERATURE REVIEW

Face Recognition Payment
The FRP, a biometric payment service, is based on face
recognition technology. In China, this technology is utilized in
both payment and transportation services. For example, starting
from December 3, 2019, the city of Zhengzhou commercialized
the technology in subway stations (South China Morning Post,
2019). Moreover, the FRP service has gained users outside
China as well. In October 2019, Shinsegae Duty Free introduced
WeChat Pay’s FRP service at approximately 40 major locations
including Myeong-dong and Incheon International Airport (The
Moodie Davitt Report, 2019) in South Korea. In addition, there
have been attempts to start local FRP services as well. In
2019, South Korean Card company “Shinhan Card” launched
its own FRP service called “Face pay,” (The Korea Times, 2020).
Consequently, due to increasing popularity, several scholars have
explored methods attempting to improve the technical aspects
of FRP and related technologies (Dong et al., 2019; Li D. et al.,
2019; Zhi and Liu, 2019). For instance, Zhi and Liu (2019)
provided a face recognition model built on a genetic algorithm,
which achieved an accuracy of approximately 99%. The ongoing
academic discourse on FRP and related technologies implies that
this technology is expected to be applied to more diverse fields
and that FRP services are to be widespread in the offline market.

Fintech Service Adoption
With the emergence of Fintech, several studies have attempted
to explore consumers’ perspectives or intentions in the context
of using Fintech services. Most have utilized Technology
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Acceptance Model (TAM) or UTAUT to construct models for the
use of Fintech. Certain representative studies are as follows.

Khalilzadeh et al. (2017) constructed a UTAUT-based model
and collected the data from 412 participants in the United States.
Subsequently, based on the Structural Equation Modeling
(SEM) results, they concluded that performance expectancy
strongly and notably influenced the intention to use near-field
communication payment in a restaurant. Hassan and Wood
(2020) extended TAM with three variables (i.e., social influence,
perceived risk, and trust) and explored the main factors affecting
individuals’ intentions to utilize mobile banking. Lee et al. (2019a)
constructed a TAM-based model and explored both consumers’
and retailers’ perspectives of mobile payment by examining
the validated data of participating Koreans (304 consumers
and 175 retailers). Patil et al. (2020) indicated that both effort
expectancy and trust significantly influenced the intentions of
Indians to adopt mobile payments employing a UTAUT-based
model. Alalwan et al. (2017) analyzed the survey-based data
from 343 Jordanians and found that performance expectancy,
effort expectancy, trust, and hedonic motivation influenced the
adoption of mobile banking services.

These studies indicate that the consumers’ intentions should
be investigated to facilitate the diffusion of Fintech services (Nan
et al., 2020). Moreover, Kim J.H. et al. (2021) has reported that
exploring consumers’ perceptions or intentions in the context
of specific innovative services is crucial to the success and
diffusion of the innovative services. In addition, they found that
most studies regarding Fintech have only explored the factors
influencing the adoption of mobile payments or mobile banking.
In other words, FRP adoption has been rarely discussed in the
academic field. Thus, to contribute to the rapid diffusion of FRP,
this study attempted to construct a UTAUT-based model and
explore the adoption of FRP.

Dependent Variable: Intention to Use
Intention refers to the subjective probability regarding how an
individual consciously acts (or does not act) in a particular way
(Warshaw and Davis, 1985; Shaw and Sergueeva, 2018). Thus,
in this study, “intention to use FRP” was conceptualized as
“the subjective probability that individuals will consciously use
or not use FRP.” Due to the fact that the intention to use is
strongly and notably related to the actual usage (Venkatesh et al.,
2003), many user-oriented studies of particular technologies have
employed intention to use as a dependent variable and explored
the predictors that notably affected the intention to use (Shaw and
Sergueeva, 2018; Nan et al., 2022).

Unified Theory of Acceptance and Use of
Technology
As an extension of TAM (Venkatesh et al., 2003; Zhou et al.,
2010), UTAUT is a representative model for analyzing new
technology adoption. With respect to the Fintech service, several
empirical studies have constructed the UTAUT-based model
and illustrated a high percentage of variance in intention
(Baptista and Oliveira, 2015; Khalilzadeh et al., 2017; Patil et al.,
2020). Venkatesh et al. (2003) reported that the intentions of

consumers are mainly affected by performance expectancy, effort
expectancy, and social influence.

Furthermore, although a facilitating condition is a variable
within the UTAUT model, it was not considered in this study.
This is because the facilitating condition is related to the actual
usage of particular technologies, rather than the intention to use
them (Venkatesh et al., 2003; Khalilzadeh et al., 2017).

Performance Expectancy
The term “performance expectancy” has been considered
as one of the core predictors in UTAUT. In this study,
“performance expectancy” was conceptualized as “the level to
which consumers think that FRP is useful and beneficial to them”
(Venkatesh et al., 2003). With respect to innovative products and
services, several studies have demonstrated a strong association
between performance expectancy and intention. Sohn and Kwon
(2020) analyzed valid data from 378 Korean participants and
demonstrated a positive effect of performance expectancy on
the intentions of individuals to adopt artificial intelligence-
based products. Regarding mobile payments, Lee et al. (2019b)
reported that performance expectancy notably affected Korean
consumers’ intentions. Consequently, with respect to FRP, this
study hypothesizes that:

H1: Increased performance expectancy results in greater
consumers’ intentions to use FRP.

Effort Expectancy
With respect to FRP, this study conceptualized “effort
expectancy” as “the level to which consumers think that using
FRP does not need much effort” (Venkatesh et al., 2003).
Several scholars have concluded that effort expectancy can
influence intention in a positive direction. In the case of
information technology, Kabra et al. (2017) demonstrated a
notable association between effort expectancy and intention
by examining the survey-based data from 192 participants.
Liébana-Cabanillas et al. (2019) analyzed the data from 180
Spanish consumers and reported that effort expectancy exerted
a positive influence on the intention to adopt NFC payments in
public transportation. However, this connection is not always
notable. For instance, as individuals gain more knowledge using
particular systems, they believe that they can utilize the systems
proficiently (Hackbarth et al., 2003) and, consequently, may not
be bothered about the ease of using the systems (Slade et al.,
2015). Thus, effort expectancy is likely not to affect intention to
use to a significant level in this case.

Moreover, if consumers perceive using a specific technology
does not require much effort, they are bound to consider
the technology as useful and beneficial to them (Davis, 1989;
Khalilzadeh et al., 2017). Thus, performance expectancy can act
as the mediator in the relationship between effort expectancy
and intention. This association has also been validated by several
studies. Oliveira et al. (2016) verified that effort expectancy
indirectly affected the intention to adopt mobile payments
via the mediation of performance expectancy based on the
SEM results obtained from 301 participants. Regarding mobile
banking, Alalwan et al. (2017) concluded that effort expectancy
can indirectly impact intention via the mediation of performance
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expectancy by examining the data from 348 consumers. Thus,
with respect to FRP, this study hypothesized that:

H2: Increased effort expectancy results in greater
performance expectancy of FRP.

H3: Increased effort expectancy results in greater
consumers’ intentions to use FRP.

Social Influence
With respect to FRP, this study conceptualized “social influence”
as “the level to which individuals feel that their important
acquaintances think they should use FRP” (Venkatesh et al.,
2003). Certain empirical studies have demonstrated a remarkable
connection between social influence and intention. Chiyangwa
and Alexander (2016) found that social influence significantly
affected the intention to use multimedia message services by
analyzing the data obtained from South Africa. Furthermore, Lin
et al. (2019) examined data from 908 participants (467 Chinese
and 441 Koreans) and confirmed the positive influence of social
influence on both Chinese’ and Koreans’ intentions to use mobile
payments. Thus, with respect to FRP, this study hypothesized
that:

H4: Increased social influence results in greater consumers’
intentions to use FRP.

Perceived Risk and Trust
When considering FRP, “perceived risk” is interpreted as “the level
to which consumers feel uncertain or anxious about the negative
outcomes of using FRP” (Phonthanukitithaworn et al., 2015). Liu
et al. (2021) stated that if consumers feel insecure about their
financial assets and privacy when considering certain services,
they may refuse to use them. In addition, prior studies (Brown
and Deegan, 1998; Cao and Niu, 2019) have implied that negative
media coverage of a particular technological product and service
can cause the public to have a negative perception of and to refuse
using them. Considering these perspectives, earlier studies have
verified that perceived risk can reduce intention to utilize certain
Fintech services. For instance, Shao et al. (2019) demonstrated
that the intention to adopt mobile payment can be inversely
predicted based on the perceived risk, by analyzing the usable
data from 740 Chinese respondents. Moreover, Kalinic et al.
(2019) verified that perceived risk can influence the intention
to utilize mobile payment in a negative direction by examining
the valid data from 701 respondents from Spain. In addition,
this association also has been verified and supported in the
autonomous vehicle area (Lee et al., 2019c). Therefore, with
respect to FRP, this study hypothesized that:

H5: Increased perceived risk results in weaker consumers’
intentions to use FRP.

This research interprets “trust” as “the level to which consumers
believe that FRP service providers will perform certain activities
for meeting consumers’ expectations” (Shin, 2009). Alalwan et al.
(2017) mentioned that if individuals believe the service providers
to be trustworthy, they may be motivated to use specific services.
In addition, several studies have found a notable connection

between trust and intention (Zhou, 2012; Shao et al., 2019). For
example, Zhou (2012) reported that trust can increase Chinese
consumers’ intentions to use mobile banking.

Moreover, trust can be used to indirectly predict the
consumers’ intentions through the mediation of perceived risk
(Pavlou, 2003) and can also reduce consumers’ anxiety regarding
the negative outcomes of using payment services to purchase
products (Hwang et al., 2014). With respect to Fintech service,
earlier studies have demonstrated the role of trust in reducing
perceived risk (Zhao et al., 2010; Slade et al., 2015; Shao et al.,
2019). For instance, regarding internet banking, Zhao et al.
(2010) concluded that perceived risk can be reduced by “trust”
by analyzing the usable data for 432 participants in China. In
addition, Shao et al. (2019) demonstrated that trust can influence
the perceived risk of mobile payments in a negative direction.
Therefore, with respect to FRP, this study hypothesized that:

H6: Increased trust results in greater consumers’
intentions to use FRP.

H7: Increased trust results in weaker perceived risk of FRP.

Relative Advantage
With respect to FRP, this study conceptualized relative advantage
as “the level to which consumers feel that FRP can provide more
benefits than its predecessors” (Rogers and Shoemaker, 1983).
Innovation diffusion theory concurs that relative advantage
is a core predictor that results in a stronger intention to
utilize specific technologies (Rogers, 2003). Moreover, this
connection has been validated in certain research related to
innovative products and services. Yuen et al. (2018) examined
the valid data obtained from 164 Singaporeans and found
that relative advantage significantly affected the consumers’
intentions to utilize self-collection services in a positive direction.
Furthermore, regarding mobile payment, Johnson et al. (2018)
discovered a notable connection between relative advantage
and intention based on the SEM results obtained from
270 respondents.

Due to the similar conceptualizations of relative advantage
and performance expectancy (refer to the section “Performance
Expectancy”), a significant connection between these two factors
is expected. Similar to the perspective of Min et al. (2019),
consumers are expected to evaluate the FRP’s relative advantage
through comparisons with prior payment services that they have
used. This helps them better understand the benefits of FRP. In
addition, this association has been demonstrated and supported
in the context of smart wearable technology (Kim and Shin,
2015), Haptic Enabling Technology (Oh and Yoon, 2014), and
Uber mobile application (Min et al., 2019). Considering that the
performance expectancy can act as a mediator in influencing
individuals’ intentions (Alalwan et al., 2017), the abovementioned
perspectives also imply that relative advantage can positively
impact intention to use via the mediation of performance
expectancy. Thus, with respect to FRP, this study hypothesized
that:

H8: Increased relative advantage results in greater
performance expectancy of FRP.
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H9: Increased relative advantage results in greater
consumers’ intentions to use FRP.

MATERIALS AND METHODS

All the survey items employed in this study have been validated in
earlier research (Appendix). Furthermore, the scales of UTAUT
and intention to use were chosen according to the study by
Venkatesh et al. (2003), whereas the scales used for perceived
risk and trust were those reported by Featherman and Pavlou
(2003) and Jarvenpaa et al. (1999), respectively. In addition,
the relative advantage scale was acquired from the study by
Kim et al. (2009). Finally, the original questionnaire items were
appropriately revised to reflect the theme of FRP.

Based on Lien et al.’s (2017) suggestions, this study conducted
an online survey on Sojump (i.e., a platform similar to
SurveyMonkey), which is a representative online survey platform
in China. Consequently, the usable data of 305 Chinese
respondents (140 men and 165 women) were gathered. The
age variation of the participants was as follows. The age
group of 18–29 years accounted for 46.88% of the participants
while those in the age group of 30–39 years were 36.72%.
Furthermore, participants in the age group of 40–49 years and
50 + years constituted 8.2% of the total respondents. Moreover,
approximately 28% of participants had the experience of using
FRP in offline stores.

According to NetEase (2021), there are about 243 million
FRP users in China, accounting for roughly 23% of the Chinese
population over the age of 18 years (Statista, 2021a,b). In
addition, Zhong et al. (2021) implied that consumers aged
18–40 years account for more than 80% of the actual and
potential users of FRP in China. Therefore, this study reports
that the sample composition does not deviate from the current
proportion of FRP users among the whole Chinese population
aged 18 years or above.

To ensure that all the respondents are fully aware of how this
FRP service functions, a brief introduction of the FRP and a
short demo video explaining the use of FRP were included in the
survey procedure. The video showcased a consumer completing
the payment via scanning his face in front of a point-of-sale
machine equipped with a camera, at an offline store. All the
survey items used a 5-point Likert scale (from 1 = “Strongly
disagree” to 5 = “Strongly agree”) (Nan et al., 2020; Kim Y. et al.,
2021).

RESULTS

Validity
Pertaining to the suggestions of prior studies (Mariani et al., 2021;
Chang and Lee, 2022; Nan et al., 2022), this research computed
factor loading, average variance extracted (AVE), and composite
reliability by performing confirmatory factor analysis with AMOS
23. Additionally, Cronbach’s alpha was computed with SPSS 27.
As shown in Table 1, the outcomes indicated that all the values
had surpassed the recommended levels (Cronbach’s alpha > 0.7,

TABLE 1 | Validity and reliability.

Constructs Items Cronbach’s
alpha

Factor
loading

Average
variance
extracted

Composite
reliability

Performance
expectancy
(PE)

PE1 0.896 0.862 0.739 0.894

PE2 0.844

PE3 0.872

Effort
expectancy
(EE)

EE1 0.916 0.847 0.788 0.917

EE2 0.921

EE3 0.893

Social
influence (SI)

SI1 0.866 0.827 0.685 0.867

SI2 0.803

SI3 0.853

Perceived risk
(PR)

PR1 0.892 0.809 0.736 0.893

PR2 0.867

PR3 0.896

Trust (TR) TR1 0.913 0.834 0.782 0.915

TR2 0.926

TR3 0.891

Relative
advantage
(RA)

RA1 0.928 0.931 0.813 0.929

RA2 0.899

RA3 0.874

Intention to
use (ITU)

ITU1 0.957 0.947 0.887 0.959

ITU2 0.966

ITU3 0.912

Factor loading > 0.7, AVE > 0.5, and composite reliability > 0.7),
which is suggested by Nunnally (1978) and Fornell and Larcker
(1981). Furthermore, every square root value of the AVE was
found to be higher than the inter-construct correlation values
(Anderson and Gerbing, 1988; Table 2). Thus, the analyzed
variables possess satisfactory psychometric properties.

This research performed Harman’s one-factor test (Podsakoff
and Organ, 1986), which has been adopted by Wagner and
Charinsarn (2021) and Wagner et al. (2021) for evaluating
common method variance (CMV). As a result, the most
significant element explained 49.3% of the variance, which is
smaller than the 50% threshold. Hence, the CMV was not a
critical problem in this study.

Model Fit
As reported in Table 3, fit indices of measurement and structural
models satisfied the index guidelines (Hair et al., 2010).

Hypothesis Tests
According to the results of SEM (Figure 1), in this study,
eight hypotheses were accepted while one was rejected (H6).
Moreover, the antecedent factors resulted in 70.0% of the variance
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TABLE 2 | Discriminant tests.

PE EE SI PR TR RA ITU

PE 0.860

EE 0.625 0.888

SI 0.563 0.390 0.828

PR −0.084 −0.034 −0.292 0.858

TR 0.567 0.472 0.582 −0.176 0.884

RA 0.744 0.509 0.630 −0.171 0.598 0.902

ITU 0.702 0.539 0.624 −0.280 0.543 0.745 0.942

PE, performance expectancy; EE, effort expectancy; SI, social influence; PR,
perceived risk; TR, trust; RA, relative advantage; ITU, intention to use.

TABLE 3 | Fit indices.

Indices Measurement
model

Structural
model

Recommendation

Chi-square/df 2.192 2.259 <3

Comparative fit
indices

0.966 0.963 >0.9

Normed fit indices 0.939 0.935 >0.9

Root mean square
error of
approximation

0.063 0.064 <0.08

Incremental fit
indices

0.966 0.963 >0.9

in intention. Specifically, relative advantage [H9, β = 0.372,
SE = 0.095, critical ratio (CR) = 4.159], performance expectancy
(H1, β = 0.273, SE = 0.108, CR = 2.975), effort expectancy
(H3, β = 0.132, SE = 0.063, CR = 2.346), social influence
(H4, β = 0.154, SE = 0.070, CR = 2.512), and perceived
risk (H5, β = −0.157, SE = 0.038, CR = −4.173) all exerted
significant impact on intention. In addition, relative advantage
(H8, β = 0.643, SE = 0.048, CR = 12.102) and effort expectancy

(H2, β = 0.330, SE = 0.047, CR = 6.644) also had a positive
effect on performance expectancy. Furthermore, trust was found
to exert a negative influence on perceived risk (H7, β = −0.193,
SE = 0.078, CR =−3.102). However, the association between trust
and intention (H6) was not supported.

DISCUSSION AND CONCLUSION

This study was conducted to investigate the predictors that
affected consumers’ intentions to use FRP in offline markets.
Although the research model was constructed incorporating only
six antecedent factors, it presented a relatively high percentage
(70.0%) of the variance in consumers’ intentions, compared
to other UTAUT-based empirical studies (Bhatiasevi, 2016;
Madigan et al., 2017; Bawack and Kamdjoug, 2018; Patil et al.,
2020; Wang et al., 2020). Moreover, its explanatory power
is greater than that presented by Zhang and Kang (2019),
who investigated FRP adoption. Thus, it can be concluded
that extending the UTAUT-based model by employing relative
advantage, perceived risk, and trust is an effective way for
exploring the users’ intentions to use FRP. Furthermore, several
meaningful implications can be obtained as follows.

Theoretical Implications
First, the relative advantage was found to be the most important
factor in FRP adoption. This may be due to the pervasive
nature of Fintech services in China. As of 2020, there has been
extensive use of various payment services (e.g., quick response
code and fingerprint) in Chinese offline markets. For instance,
the transactions’ size of offline quick response code payments
reached 700 million Yuan in 2019 (Insight and Info, 2020).
Thus, the consumers perceiving the advantages of FRP over
existing payment services is a factor that strongly influences
their intentions to use it. If the relative advantage of FRP is

FIGURE 1 | Hypothesized relationships.
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not understood, the probability of consumers using it instead
of the existing payment services is very low. In conclusion,
consumers are motivated to use FRP when they feel the relative
advantage of FRP.

Second, the relative advantage was found to positively and
strongly affect performance expectancy implying that consumers
are expected to perceive FRP as being beneficial when its
advantages are believed to be superior to that of existing payment
services by the consumers. A few empirical studies support
this notion as well [e.g., smart watch (Kim and Shin, 2015)
and Uber mobile application (Min et al., 2019)]. However,
this has rarely been demonstrated in the field of Fintech.
Therefore, it is recommended that a combination of UTAUT and
innovation diffusion theory-based model is used to consider this
relationship and thus obtain a better understanding of innovative
products and services (e.g., Fintech service, virtual reality game,
and smart home).

Third, UTAUT constructs were observed to significantly affect
intention in the positive direction, implying FRP will be used
by consumers when they feel that using it is beneficial to
them and does not require much effort. In addition, consumers
are more likely to use FRP if they perceive people known to
them using FRP. However, several earlier studies (e.g., Slade
et al., 2015; Oliveira et al., 2016; Lee et al., 2019b) have
demonstrated that effort expectancy does not significantly affect
the consumers’ intentions to utilize specific Fintech services due
to the consumers’ familiarity with using specific Fintech services
(Hackbarth et al., 2003). Thus, based on this, it was concluded
that as the FRP service is yet to be extensively used in China,
most of the consumers are unfamiliar with its workings. Thus,
consumers consider the ease of using FRP an important factor
when attempting to use it. Consequentially, effort expectancy
plays a notable role in FRP adoption as observed in this study.

Fourth, effort expectancy positively affects performance
expectancy, i.e., consumers consider FRP as beneficial when
they can use it effortlessly. This notion is supported by
certain UTAUT-based research on Fintech service adoption
(Oliveira et al., 2016; Alalwan et al., 2017). According to previous
studies, the performance expectancy and the effort expectancy
can also be considered as perceived usefulness and perceived
ease of use, respectively (Venkatesh et al., 2003; Zhou et al.,
2010). Moreover, TAM concurs that enhancing perceived ease
of use induces greater perceived usefulness (Davis, 1989). Thus,
this result is also supported by TAM and TAM-based empirical
studies (Davis, 1989; Hassan and Wood, 2020). However, despite
this relationship being theoretically sound, several UTAUT-based
studies (Bhatiasevi, 2016; Rodrigues et al., 2016; Hoque and
Sorwar, 2017; Madigan et al., 2017; Bawack and Kamdjoug,
2018; Cao and Niu, 2019; Patil et al., 2020) have not considered
it while conducting the study. Thus, this study proposes that
the connection between performance expectancy and effort
expectancy should be considered when constructing UTAUT-
based models. This is expected to aid in understanding the
adoption of specific technologies (e.g., Fintech service).

Fifth, perceived risk was found to play a significant role in
reducing intention. In contrast, trust did not affect the intention
to use FRP. These results may be due to the following reasons.

As of 2020, FRP is still in its initial stages of development,
and thus, its security has not been evaluated for a long time.
In addition, the consumers are required to provide their facial
feature information to use FRP service, which may cause them
to feel insecure in terms of their privacy (Garaus et al., 2021).
Furthermore, news articles are increasingly focusing on the risks
of FRP (South China Morning Post, 2019), which may motivate
individuals to build a negative perspective of FRP (Brown and
Deegan, 1998; Cao and Niu, 2019). Thus, the security of this
service can be considered unstable by users. In this context,
regardless of consumers trusting the service providers, they are
likely to refuse using it due to the awareness of the risks associated
with this service. Thus, the consumers’ perceived risk is an
important factor that reduces intention, while trust does not
exhibit a notable relationship with intention. This perspective is
supported by Slade et al. (2015), who stated that when the new
technology is considered highly risky, the perceived risk becomes
a dominant factor influencing intention in comparison with the
impact of trust.

Finally, the notable role of trust in reducing perceived risk
as observed in this study is supported in previous studies as
well. This implies that consumers’ anxiety and uncertainty toward
FRP decrease when they feel that the FRP service providers are
trustworthy. Overall, trust inversely affects perceived risk which
in turn inversely affects intention to use, implying that trust
indirectly and positively influences intention to use.

Practical Implications
First, it was observed that relative advantage plays the most
important role in enhancing FRP adoption. Therefore, service
providers must mainly focus on enhancing consumers’
perceptions of FRP’s relative advantage. Companies can
emphasize the functional strength of FRP service that surpasses
existing payment services (e.g., quick response code payment).
In addition, highlighting the relative advantage of FRP, such as
the availability without mobile devices (e.g., smartphone) and
the intuitiveness of the payment process, can be an effective
advertising strategy for FRP.

Second, performance expectancy was found to strongly affect
consumers’ intentions to use FRP. Therefore, to satisfy the
consumers’ performance expectations, service providers must
improve FRP service based on the demands of the consumers.
In particular, due to the FRP service still not being extensively
used in China, companies should focus on increasing the
number of offline stores with FRP usage capability, to make the
consumers feel the convenience and usefulness of this service.
As a result, consumers’ performance expectations on FRP service
can be increased.

Third, effort expectancy notably affects consumers’ intentions
to use FRP in a positive direction, implying that how to use FRP
service in detail can be introduced when promoting the service
to consumers. This allows consumers to feel that using FRP does
not require much effort.

Fourth, social influence can enhance consumers’ intentions
to use FRP. Thus, companies should facilitate the consumers’
recommendation behaviors and viral marketing (Kalinic et al.,
2019). For instance, social media platforms such as TikTok, one
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of the most popular social network services in recent years, can be
used by companies for this purpose. Through ways to encourage
TikTok users to use FRP and share their experiences on the
platform, companies may effectively increase the user base.

Finally, perceived risk can inversely predict consumers’
intentions to use FRP, indicating the importance of reducing
the perceived risk. This can be realized if service providers can
increase consumers’ trust. For example, service providers must
fulfill their promises and protect consumers from possible privacy
violations (e.g., the violation of consumers’ facial feature data).

Furthermore, due to the development of face recognition
technology still being in its nascent stages, the recognition
accuracy and security of the FRP system must be continuously
improved. This also can aid in reducing the consumers’ perceived
risk toward FRP.

Limitations and Future Studies
Although this study yielded several meaningful implications,
there exist several limitations.

First, from our results, only 28% of participants had used
FRP in offline stores. However, this is not a serious limitation.
Moreover, it can reflect the current status of the Chinese Fintech
market wherein most of the consumers have not used the
FRP service because it gained momentum in the offline market
in 2019. Therefore, this limitation does not undermine the
contribution of this study. Moreover, as stated in prior studies
(Anderson and Gerbing, 1988; Holbert and Stephenson, 2002),
sample sizes smaller than 200 are not expected to be suitable for
achieving valid SEM results. Thus, the difference in perception
between people who have already used FRP and those who have
not was not explored in this study.

Second, although the model in this study explained a relatively
high percentage of variance in consumers’ intentions, other
relationships must be incorporated in the model to explore their
influence on FRP adoption. For instance, based on the guidelines
of Mariani et al. (2021), examining whether an individual’s
trust in the technical system significantly affects their intention
to use FRP can be meaningful in future studies. In addition,
the respondents’ demographic information can be considered

in further studies as well. Several studies have reported that
consumers’ demographic information can notably influence the
adoption of specific services (Guo et al., 2015).

Finally, because the sample was only from China, future
research on the adoption of FRP must test the results in the
context of other countries or cultures. For example, the FRP
service has been launched in 2019 by a Korean company
“Shinhan Card” under the brand name “Face pay” (The Korea
Times, 2020). Thus, exploring the key predictors of Korea’s
adoption of Face pay can yield meaningful results.
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APPENDIX

TABLE 1 | Questionnaire items.

Constructs Items

Performance expectancy 1. FRP service would make my payment convenient in offline store.

2. FRP service would make my payment efficient in offline store.

3. I think FRP service is useful.

Effort expectancy 1. Learning how to use FRP will not require much effort.

2. I think using FRP is easy.

3. It will be easy to become skillful at using FRP.

Social Influence 1. People around me think that I should use FRP in offline store.

2. I would use FRP to make payments at an offline store because most of my friends or families make their payments
using FRP at offline stores.

3. People who make significant influence on me think that I should use FRP in offline store.

Intention to Use 1. If provided a chance, I will use FRP in offline store.

2. If provided a chance, I am willing to use FRP in offline store.

3. If provided a chance, I intend to use FRP in offline store.

Perceived risk 1. Using FRP would put my privacy at risk.

2. There is a risk of losing money if I use FRP to make payments.

3. I think that making payments at an offline store using FRP is risky.

Trust 1. I believe FRP service providers keep consumers’ interests in mind.

2. FRP service providers are trustworthy.

3. FRP service providers will do everything to protect consumers’ transactions.

Relative advantage 1. FRP service is more convenient than other payment services.

2. FRP service is more efficient than other payment services.

3. FRP service offers more advantages than other payment services.
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