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A B S T R A C T   

Globally, digital payments and their applications have prospered. However, few researchers have sought to look 
at users’ adoption behaviour of digital payments, especially among rural residents. Additionally, a majority of the 
researchers employed a single theoretical framework nation to investigate this behaviour. Considering these two 
issues as a research gap, this study uses the UTAUT-2 framework to analyze the key factors that contribute to a 
behavioural intention to use digital payment systems among the rural residents, extended with perceived security 
and epistemic value as other influencing factors. This study employed a cross-sectional design with survey 
research as its research approach. The proposed conceptual model was tested using partial least squares- 
structural equation modeling (PLS-SEM) analysis on 402 samples with no issues of non-response bias (NRB) 
and common method bias (CMB). The results indicated that the UTAUT-2 constructs and its extended constructs 
were positively significantly influencing the behavioural intention with 79.7% of variance explained, where 
social influence, effort expectancy and epistemic value are the top three constructs that influence the behavioural 
intention. The outcomes would also be advantageous to the relevant stakeholders in developing and designing 
strategies to effectively encourage more individuals to adopt digital payment systems, especially among the rural 
residents.   

1. Introduction 

Financial technology has recently changed the global financial sector 
by bringing more easy-payment services to customers particularly in 
developed countries, thus introducing new options to those in emerging 
markets. A majority of the governments in these countries specifically 
view financial technology as a tool to promote financial inclusion. 
Furthermore, numerous studies have emphasized how information 
technology-based solutions like e-portfolio financial system [1], mobile 
payment [2], e-wallet app [3] and even internet banking [4] can greatly 
increase financial inclusion. It also can be classified as digital payment 
technology. According to Ref. [5]; the terms digital payment and mobile 
payment are interchangeable, and both refer to using smartphone 
technology to conduct financial transactions. Hence, by providing 
financial services to the vast majority of people, digital payment tech
nology has the enormous potential to transform the lives of millions of 
people in developing nations [6,7]. 

Policymakers have focused their emphasis on growing acceptance of 
digital payments among the many applications of information 

technology-based solutions offered by financial institutions to the con
sumers. The idea is that as more people use digital payment method, the 
price of printing and maintaining physical banknotes would decline [8]. 
Financial institutions would be able to serve unreachable customers 
such as in rural areas because reduced costs associated with digital 
payments will increase society’s financial inclusion [5]. Moreover, 
digital payment technology is regarded as essential to any countries’ 
ability to compete globally especially in Asian market, where the growth 
rate of non-cash transaction volumes was 32% during a period of 
2016–2017 [9]. This finding also aligns with the Ref. [10] conducted by 
the Malaysian government, where there is an increase in users’ volume 
of utilizing digital payment technologies (online banking, mobile 
banking, cashless transactions, etc.) among Malaysians from 2016 
(41.7%) to 2018 (54.2%). Hence, it shows that Malaysians are moving 
forward to use the digital payment systems in their financial daily 
activities. 

Having considered the drawbacks and advantages of employing 
digital payment systems, the understanding of the numerous elements 
that influence the behavioural intention to use digital payment systems 
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from the consumer’s standpoint is essential knowledge for developing 
countries like Malaysia. It is because Ref. [11] stated that the intention 
to use a digital payment system among Malaysian is still low, where this 
service is only popular among the urban population. In fact, the 
Malaysian government has recently distributed around MYR 450 million 
(USD 97.5 million) in e-cash to 15 million Malaysians all over the 
country to stimulate and foster the use of digital payment system, 
especially e-wallets system [12]. Although there were numerous 
government-led promotion campaigns, there has been some resistance 
to implement this new technology in Malaysia. Hence the success of this 
initiative ultimately depends on user’s adoption and acceptance to use 
this technology, particularly in developing countries like Malaysia, 
where a large portion of the population needs to be financially included. 
The role of the rural population in the success or failure of any financial 
inclusion endeavor is undeniable. 

A majority of the residents in rural areas of the country deal with 
specific problems, such as a lack of decision-making control and other 
socio-economic limitations. Given the sizeable number of rural pop
ulations in Malaysia, it is critical to comprehend the causes of technol
ogy adoption to use digital payment system among them. Currently, 
Malaysia is at its promising stage to use digitalized transformation 
procedures. Since digital payment systems can be considered as one of 
the self-financial decision-making platforms, this technology will help 
Malaysians be a part of the digitalized transformation era in Malaysia, as 
well as to fuel economic growth in the rural areas. Hence, this first 
research gap is significant, given that a population in Malaysian rural 
areas can be considered significantly large, which is 22.3% from the 
whole nation population [13]. Hence the voice of this population group 
will be relevant in any future technological and economic trans
formations planning. Thus, this study aims to explore factors that in
fluence the use of digital payment systems among Malaysian rural 
residents. It is because despite the increased acceptance of digital pay
ment options in urban areas’ consumers, most of them still favor cash 
payments, especially in rural areas. 

As for studying technology adoption among the consumers, the 
majority of previous researchers use the technology acceptance model 
(TAM) and other theory combinations, such as social cognitive theory 
(SCT) and innovation diffusion theory (IDT). However, those theories 
mainly focus on the behavioural and attitudinal link, where there is a 
lack of explanation to describe the essential of task technology envi
ronment, especially TAM model [14]. To overcome the criticism of 
previous theories, the Unified Theory of Acceptance and Use of Tech
nology 2 (UTAUT-2) was used. This theory can be considered optimal 
since it is able to cover the issue of task technology environment 
perception and has been widely validated by many empirical studies [4, 
15,16]. Hence, the UTAUT-2 model is taken into consideration when 
conducting this study on the behavioural intention to use digital pay
ment systems. Besides that, past researchers also indicated that 
perceived security [17,18] and epistemic value [19,20] can also be the 
crucial factors that influence the behavioural intention to use the digital 
payment systems. However, these two factors are rarely examined 
simultaneously with UTAUT-2 model in the context of study. Hence, this 
study also seeks to fill the aforementioned second research gaps by 
investigating whether the integration of UTAUT-2 with perceived se
curity and epistemic value provides alternative explanation on the 
behavioural intention to use a digital payment system if integrated 
within the Malaysian rural areas resident’s behaviors. Hence, this study 
explores the following two research questions. 

RQ1. What are the important factors affecting rural residents’ 
behavioural intention to use digital payment systems? 

RQ2. What is the direct relationship of perceived security and 
epistemic value of digital payment systems toward their behavioural 
intention to use digital payment systems? 

By answering these two research questions, this research will help 
the managerial decision-making by suggesting supporting factors that 

financial institutions should focus in their strategic planning toward a 
digitalization era involving the digital payment systems in the rural 
areas. Besides that, with a deeper and better understanding of the key 
predictors, this study will help the authority agencies to create more 
incentive and also set up an innovative strategic planning to boost-up 
the intention of using this technology among the rural residents’ so 
that the financial inclusion gap can be fully occupied throughout the 
whole nation. Thus, this research will help to close the gap in term of 
population gap as well as theoretical gap in the field of digital payment 
services literature. 

This article is organized as follows. We next discuss the literature 
review of the study, hypothesis development, theoretical framework, 
followed by the method and results, then a discussion of the study’s 
findings. The study concludes by discussing the study’s contributions, 
implications and limitations, as well as possible future research 
directions. 

2. Literature review 

Unified theory of acceptance and use of technology-2 (UTAUT-2), 
perceived security (PS) and epistemic value (EV). 

In the past, researchers have claimed that the process of a consumer’s 
intention using a technology is complicated and involved the use of 
many models to comprehend the situation. For describing technology 
acceptance mechanism, there are numerous competing models with 
various determinants. After a comprehensive investigation of prior 
studies about the technology adoption models, the UTAUT-2 model [14] 
has been discovered to be the most current model and has been mostly 
used in the domains of e-banking, e-learning, e-commerce, and e-gov
ernment study [21] as well as mobile or digital payments [5,22,23]. 

Hence, this study uses the UTAUT-2 model to understand the 
acceptance and use of digital payment systems. However, hedonic 
motivation construct is not included in this study because most of the 
digital payment systems are already mobile-based, where the usage of 
smartphones has become common practice today and has already 
included the elements of hedonistic, social, and utilitarian aspects [5]. In 
addition, price value construct was also excluded from this study since 
smartphone users usually pay for internet in monthly bills and do not 
incur any additional costs, such as when making digital payments [21]. 

However, it was stated that using an integrated approach rather than 
a single theory may offer a better understanding of the complex mech
anism of technology acceptance [5]. In the past, researchers have 
claimed that the UTAUT-2 theory’s premises are insufficient to predict 
technological adoption, particularly when it comes to digital financial 
services [24]. This is because security issues involving the service pro
vider have a significant impact on online financial transactions. In 
addition, due to a lack of PS, consumers are hesitant to use any online 
financial transactions [20]. 

On the other hand, since digital payment services are not visible, 
EV’s direct effect on intention would be strong ([19]). According to 
Ref. [25]; EV is an early behaviour of consumer to adopt a new product 
or service due to the high curiosity or need to learn something new. 
Moreover [26], indicated that EV is an important factor to increase the 
likelihood of customers to adopt a mobile banking by creating a surprise 
element of using the technology. Therefore, by extending UTAUT-2 with 
PS and EV in this study, we believe our study would offer a robust model 
for investigating the factors that influence the rural residents’ behav
ioural intention to use digital payment systems that have a wider scope 
and applicability. Fig. 1 shows the proposed research model for this 
study. 

The influence of performance expectancy (PE) toward behavioural 
intention (BI) to use digital payment systems. 

PE can be defined as the amount of benefit the consumers get when 
they use the system [21]. A majority of the studies that implement 
UTAUT-2 theory indicated that PE can be considered as a crucial factor 
that influence the BI when they use a system [2,15,16,27]. For example, 
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PE was discovered to be a strong predictor of a student’s intent to use 
social media for learning purposes [15] and one’s adoption intention of 
home-health care robotics [16]. In addition, this factor is one of the 
important factors that directly impact the BI to use mobile payment [28] 
and e-wallet [3]. Based on the empirical results from previous studies, 
we hypothesized that when rural residents use a digital payment system, 
and if they find the digital payment technology will make their payment 
activities more quickly and effectively, they will be more likely to use 
digital payment technology in the future. Hence, the following hy
pothesis is proposed. 

H1. PE positively affect BI to use digital payment systems among the 
rural residents. 

The influence of effort expectancy (EE) toward behavioural intention (BI) 
to use digital payment systems. 

EE can be considered as the idea that a system will be simple to use 
and not take much effort to use it [29]. According to earlier researches, 
consumers’ experiences of utilizing a certain technology have an impact 
on how convenient they find the technology to be [2,16,30]. In addition, 
several studies indicated that EE had a favourable impact on students’ 
intention to use the university WeChat Library system [31]. Another 
study by Ref. [32] also discovered that this factor positively influenced 
young consumers’ intention to use mobile shopping apps. Besides that 
[33], also confirmed that EE is one of the important factors that lead a 
consumer to use a self-service ordering system in the restaurant in
dustry. Hence, it is obvious that if a customer wanted to exert less effort, 
they will undoubtedly want to use any type of technology. Thus, we 
believe that if the rural residents feel that it is convenient and less 
effortful to use digital payment technology, in the future they will be 
more motivated to using it. So, the below hypothesis was formed. 

H2. EE positively affect BI to use digital payment systems among the 
rural residents. 

The influence of social influence (SI) toward behavioural intention (BI) to 

use digital payment systems. 
SI is an authentic predictor construct in the UTAUT2 theory. It is 

defined as the consumers’ perspective of what their friends and family 
think about the usage of the certain technology [15]. According to prior 
studies in a variety of fields, the significance of SI is what determines 
consumers’ intention to use a particular technology. For example [30], 
indicated that higher education students are more likely to use 
m-learning technology when most of their friends influenced them to use 
it. Findings from another study also show that if a teenager’s friends use 
a wearable technology, then they will also use similar wearable tech
nologies due to their friends’ influence [34]. These findings are also 
consistent with the [28] study, where they indicated that SI has a greater 
influence to the consumers to use a mobile payments technology. Hence, 
based on the previous empirical studies, we believe that if digital pay
ment technology is used by the rural residents’ friends or family, or 
recommended by someone who is important to them, the intention to 
use the digital payment technology among them should be high. We thus 
posit the hypothesis. 

H3. SI positively affect BI to use digital payment systems among the 
rural residents. 

The influence of facilitating condition (FC) toward behavioural intention 
(BI) to use digital payment systems. 

According to Ref. [14]; FC is the availability of organizational and 
infrastructure support needed to successfully employ a technology. Prior 
studies in the area of technology adoption have emphasized the 
particular skillset and infrastructure needs for implementing new tech
nology [15,35]. They also indicated that the prediction of consumers’ 
behavioural intention to continue using the technology can be done if 
they think that they will be able to access the technology in the future 
[36]. For instance, in the context of mobile shopping, if customers have 
the tools to use mobile shopping, such as devices and internet access, 
this will improve their intention to use the technology [32]. Further
more, customers are more likely to accept cashless payment if they have 

Fig. 1. Research model.  
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real-time assistance and information available to them, access to all 
banking and financial resources, and well-integrated systems and pro
cesses that can guarantee all facilitating key features [24]. Hence, we 
believe that if rural residents receive the appropriate training and 
practical experience, they have a higher likelihood of adopting digital 
payment. As a result, we suggest. 

H4. FC positively affect BI to use digital payment systems among the 
rural residents. 

The influence of habit (HA) toward behavioural intention (BI) to use 
digital payment systems. 

[14] defined HA as a person’s regular manner in achieving specific 
expectation as a result of repeatedly engaging in a behaviour. It is well 
established from earlier studies that a customer’s behavioural intention 
to embrace a particular technology is significantly influenced by habit 
[16,37]. For example [38], indicated that a majority of consumers are 
surveyed to use mobile payment systems shortly after the introduction of 
cashless payment, and the usage is frequent. Another study observed 
that the increased number of people using FinTech services is due to a 
higher possibility of repeated usage of the services [39]. Therefore, in 
the current study, HA may be the outcome of a person’s repetitive usage 
of digital payment systems during their regular use of smart devices and 
the internet in their daily lives. It follows that a rural resident’s behav
ioural intention to use digital payment system will significantly be 
embedded in their habit as part of repeatedly engaging in a behaviour of 
using it. Hence, it can be said. 

H5. HA positively affect BI to use digital payment systems among the 
rural residents. 

The influence of perceived security (PS) toward behavioural intention 
(BI) to use digital payment systems. 

Despite its advantages, the increased adoption of digital services like 
digital payment services has raised concerns. According to [21]and 
[40], PS is a concerning issue when consumers used it, since they must 
disclose their personal information in order to utilize digital payment, 
which raises concerns about potential data misuse [20,41]. indicated 
that the efforts taken by the service provider to secure financial and 
personal information from any potential breaches in the transaction 
process will be used by customers as to determine the level of security of 
the digital technology. 

Moreover, digital technology with a high level of security is seen as a 
guarantee that personal data is safe and won’t be misplaced or stolen by 
other parties for improper or unethical purposes. Hence, if the service 
has a strong privacy policy, customers will feel more secure and will 
increase the likelihood of them utilizing the technology. For instance 
Ref. [42], stated that “security and privacy” and “intention to use digital 
payment transactions” are positively correlated. This is also supported 
by Ref. [43] where PS is greatly valued as positively significant in 
contributing to the users’ perception of websites’ trustworthiness. 
Therefore, we believe that if the rural residents feel the security pro
vided by digital payment providers is at the high level, the intention of 
using this technology will be at the maximum level. Hence, we argue 
that. 

H6. PS positively affect BI to use digital payment systems among the 
rural residents. 

The influence of epistemic value (EV) toward behavioural intention (BI) 
to use digital payment systems. 

EV is the perceived net utility obtained from the ability to pique 
interest, offer novelty, and satisfy a desire for information [44]. [45] 
indicated that customers are drawn to new goods and services because 
they are interested in alternatives, wish to adjust their conditions, or 
want to get new experiences. Hence, it can be concluded that EV is the 
capacity that concerns acquiring new information via products or ser
vices and can predict intention [25,46]. In the past, studies discovered 
that EV significantly and directly affects BI in a variety of sector settings. 
For example, in the Uber-ridesharing services, EV has a considerable 

impact on BI of the users [47]. In a study conducted by Ref. [48] EV is 
also a dominant factor that influences the customers to use mobile apps, 
where [45] also achieved the same conclusion in the e-learning study. 

However, in the context of digital payments there is still a lack of 
previous studies about the effects of EV towards BI. Only small numbers 
of research try to investigate these two constructs’ relationships. For 
example [19,46], conducted a research about these two constructs that 
are similar to digital payments technology. They indicated that EV refers 
to the pleasant emotions stimulated by the use of this technology [19]. 
These emotions may have been motivated by a desire to confirm the 
capabilities of technology offered. 

Therefore, prospective consumers will want to learn more about this 
technology’s usability and validate their opinions about it in light of 
similar services available in the market. This may encourage users to 
become familiar with the digital payment services and adopt them as a 
new way of living. Hence, based on these exposures, we believe that if 
the rural residents feel the digital payment technologies can satisfy their 
desire in using it for their daily life routine, the intention of using this 
technology will be at high level. Thus, we postulate. 

H7. EV positively affect BI to use digital payment systems among the 
rural residents. 

The influence of behavioural intention (BI) to use digital payment systems 
and usage behaviour (UB). 

BI denotes a person’s willingness to engage in a specific behaviour, 
and it is a predicate of UB [14]. In a variety of technological acceptance 
studies, BIs are also taken into consideration as an immediate precursor 
of actual behaviour usage [21]. Additionally, prior research has shown a 
strong connection between BI and UB [2,5,38]. Therefore, in this study 
we believe that if the BI to use digital payment systems among the rural 
residents is high, then the probability of the UB should be also high. 
Thus, we postulated that. 

H8. BI to use digital payment systems positively affect UB among the 
rural residents. 

3. Research methods 

3.1. Sampling and data collection 

Depending on the purpose of this study, cross-sectional survey-based 
methodology was used because this method allows us to study all tar
geted constructs simultaneously at one time. Besides that, this method 
allows us to save time and manpower because the data is collected only 
once. The targeted population was the citizens residing in rural areas of 
Segamat, Kluang and Tangkak districts in Johor state and this also made 
them as a unit of analysis for this study. All respondents from these 
districts shared a common characteristic where a majority of them work 
in the agriculture sector since the main economy production for these 
three districts are agricultural products such as palm oil, rubber, and 
vegetable crops [49]. In this study, a minimum of 262 samples are 
required for this study based on G-Power analysis, where it was esti
mated based on 95% of statistical power with 5% anticipated effect size, 
and 10 predictor variable numbers (including control variables). 

Since to establish a reliable sampling frame based on digital payment 
users that covers these three districts is unreliable, this study employ 
non-probability sampling strategy, which is specifically using a conve
nience sampling technique. This sampling technique allow us taking 
samples that are conveniently located around of targeted location for 
this study. In terms of data collection procedure, the data was collected 
from October 2021 until November 2021 by using a structured ques
tionnaire and was administered to the targeted respondents using per
sonal interview method, where we divided the task of data collection 
among ourselves by going to the focal public points such as palm fruit 
sales centers, latex sales centers, vegetable wholesale centers, bus 
stands, railway stations, shopkeepers and retail stores. This method can 
increase the response rate for this study since we were able to get 402 
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valid respondents. Besides that, this data collection method can also give 
a direct explanation to the respondents for any inquires raised about the 
study. On the other hand, we used three control variables (gender, in
come level and education level) as our method to minimize the tradeoff 
between external and internal validities in our study. 

3.2. Questionnaire formulation and scale development 

All items used in measuring the targeted constructs were adapted 
from the previous study and modifications are made to the subject of 
digital payment systems. The study has mainly adopted items for 
UTAUT-2 constructs from Ref. [50]; [35]and [14]. The items for PS were 
adapted from [36]and the EV items were adapted from Ref. [26]. Be
sides that, all items were measured using a seven-point Likert scale, 
where 1 indicates strongly disagree and 7 indicates strongly agree since 
by using the a seven-point Likert scale, it can enhance validity and 
reduce interpolation of the measurements [51,52]. 

All items were developed using the English language and was eval
uated by three domain experts in the field of digital payment system as 
to establish content validity. The questionnaire was updated to reflect 
the suggestions given by the subject matter experts. Then, the ques
tionnaire was translated into Malay language by utilizing a professional 
translator on account of our respondents being from rural areas. As 
suggested by Ref. [53]; the questionnaire was again translated to English 
language to get the translational equivalence. The updated question
naire was then used for pre-testing with a sample of 30 subjects in July 
2021. Based on the responses, the questionnaires were modified to make 
sure that each question was accurate and easy to answer. 

A pilot test was then conducted based on 50 subjects in August 2021 
to evaluate the reliability of the measurements. The pilot test samples 
were selected on the basis of similar characteristics as the target popu
lation group, which is the sample must be a rural resident and work in 
the agricultural sector. However, the location where the pilot test was 
conducted is completely different from the location of the target popu
lation to avoid receiving a redundant response from the same respon
dent during the actual study phase. The Cronbach’s Alpha analysis 
indicated that each construct was essentially higher than the recom
mended minimum value of 0.7 [54]. Hence, it can be concluded that the 
modified version of Malay language questionnaire contained an 
acceptable level of validity and reliability. Therefore, the actual data 
collection process was conducted using this modified version of 
questionnaire. 

3.3. Non-response bias (NRB) and common-method bias (CMB) 

NRB is a situation where the participants’ response to the survey 
systematically differs from those who were invited to participate but did 
not respond [55], and this can limit the generalization of the findings. 
Comparison analysis as suggested by Ref. [56] was done to ensure the 
NRB is not an issue for this study by dividing the dataset into two data 
sets (early respondents vs late respondents). The t-test analysis indicated 
that the NRB is not affecting the study since there is no significant dif
ference (p = 0.58) between the early wave (n = 233) and late wave (n =
169) groups. As a result, 402 responses were deemed suitable in each 
stage of analysis. According to Ref. [57]; CMB is a crucial issue when the 
researcher employs survey method. The researcher performed Harman’s 
single-factor test for detecting CMB [58] and the results indicated that 
the cumulative variance extracted for the single factor was 33.6%. 
Hence, the CMB issue is not a concern in this research since the per
centage is less than 50%. 

3.4. Data analysis techniques 

Data normality and outliers were evaluated using the skewness and 
kurtosis values as suggested by Ref. [54]. Since the results show that 
both skewness and kurtosis values were in the range of ±2 (), the data 

can be considered to follow a normal distribution and outliers are not a 
critical issue in this dataset [54]. 

A structural equation modeling (SEM) analysis was used in this study 
since this multivariate statistical analysis can estimate causal relation
ship between the latent constructs [59]. According to them, there are 
two types of SEM analyses – covariance-based (CB-SEM) and 
variance-based (PLS-SEM). Since the objective of this study is to extend 
the existing theory, PLS-SEM is preferred over the CB-SEM because this 
analysis is a robust technique to modeling research constructs [59,60]. 
Hence, the Smart-PLS software [61] was used for the data analysis. 

The PLS-SEM model is evaluated in two steps: (1) measurement 
model evaluation and (2) structural model evaluation [62]. In mea
surement model, it involves evaluating the validity and reliability of the 
constructs and its related indicators. To accomplish this, indicator 
loadings, composite reliability (CR), Cronbach’s Alpha (CA) and average 
variance explained (AVE) are computed [62]. As for discriminant val
idity, the analysis of Fornell-Larcker criteria and Heterotrait-Monotrait 
(HTMT) were used [62,63]. 

The second stage implicates testing the structural model by evalu
ating the hypotheses. Before proceeding to this part, variance inflation 
factor (VIF) values are used for an additional assessment of the structural 
model to examine the collinearity evaluation among the values of all sets 
of predictor constructs. After that, R2 values of all constructs were 
assessed and R2 value up to 0.2 is considered to be suitable [62]. As for 
the path coefficients, t-values, p-values and 95% bias corrected boot
strap confidence interval for the structural were evaluated by perform
ing 5000 bootstrapping samples. The standardized-root-mean- 
square-residual (SRMR) indicator is used for accessing the model’s 
goodness of fit because it allows us to evaluate the average size of the 
discrepancies among correlations as an absolute measure [63]. 

4. Results 

4.1. Participant profiles 

The respondents of this study were the rural residents from Segamat, 
Kluang and Tangkak districts in Johor state. A majority of the partici
pants were male (65.7%) respondents. Out of the total respondents, 
60.5% claimed that they only have primary or secondary school edu
cation level, 25.6% claimed they graduated from university and the 
remaining 13.9% indicated that they never had any formal education 
system. Among all the respondents, most of them have a monthly in
come of RM2000 and below (60.9%), whereas only 3% have a monthly 
income of more than RM4000. Table 1 shows the detailed profiles of the 
respondents. 

4.2. Measurement model evaluation 

In evaluating the reflective measurement model, four criteria were 
used as suggested by Ref. [62] which are loading, average variance 

Table 1 
Participant profiles.  

Profiles Frequency Percentage 

Gender 
Male 264 65.7 
Female 138 34.3 
Education Level 
Do not have any formal education 56 13.9 
Primary or secondary school level 243 60.5 
Graduate from university 103 25.6 
Monthly Income Level 
≤ RM1000 (≤USD216) 84 20.9 
RM1001 – RM2000 (USD217 – USD432) 197 49 
RM2001 – RM3000 (USD433 – USD648) 67 16.7 
RM3001 – RM4000 (USD649 – USD864) 42 10.4 
≥RM4001 (≥USD865) 12 3  
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explained (AVE), composite reliability (CR) and Cronbach’s Alpha (CA) 
values. As shown in Table 2, loading value for each item was above the 
minimum value 0.70 with at least 5% level of significance (p < 0.05) as 
recommended by Ref. [62]. Besides that, the AVE values, ranged be
tween 0.610 and 0.911, are also above the threshold value of 0.50 as 
advised by Ref. [62]. In addition, all values of CR and CA are well above 
the cut-off value of 0.70 [59], suggesting the seven-point Likert scale has 
good reliability. On the other hand, a discriminant validity condition for 
these reflective constructs is also met, as evidenced by the 
Heterotrait-Monotrait (HTMT) ratio values being less than 0.85 
(Table 3) [63]. Besides that, the Fornell-Larcker discriminant analysis 
reported in Table 3 also re-confirmed this finding, where the diagonal 
values were higher than the off-diagonal values [62]. 

4.3. Structural model evaluation and hypothesis testing 

Since the measurement model was found to be reliable and valid, the 
structural model evaluation was carried out as suggested by Ref. [62]. 
The collinearity assessment was evaluated by examining the inner VIF 
values. Since all the inner VIF values are less than 3.30, it is indicated 
that no serious issue of multicollinearity and common method bias exist 
in this model [64]. Besides that, the predictive capabilities of the model 
can be considered within the acceptable capabilities since the R2 value 
for the BI to use digital payment system is 0.797, and 0.687 for the UB of 
digital payment system. Hence, it is indicated that the integration of 
UTAUT-2 constructs with PS and EV constructs were able to explain 
79.7% of variance toward BI, whereas at the same time BI was also able 
to explain around 68.7% of variance explained toward UB. This indi
cated that the data was a good fit to the respective model. This is also 
supported by the result of SRMR value, where the value was less than 
0.08 as suggested by Ref. [63]. 

Pertaining to path coefficient analysis, 5000 resample analysis was 
conducted as suggested by Ref. [62]. The analysis in Table 4 indicated 
that PE (β = 0.109, t = 2.191, p < 0.05), EE (β = 0.133, t = 2.3157, p <
0.05), SI (β = 0.187, t = 2.867, p < 0.01), FC (β = 0.177, t = 3.244, p <
0.01), HA (β = 0.157, t = 2.681, p < 0.01), PS (β = 0.107, t = 2.413, p <

0.05) and EV (β = 0.132, t = 2.095, p < 0.05) were found statistically 
positively influenced the BI to use digital payment system. Hence, hy
potheses H1 until H7 were supported. The model also tested the rela
tionship of BI to the UB, which was also found to be significant in the 
positive direction (β = 0.830, t = 37.904, p < 0.01), thereby supporting 
H8. In addition, all the control variables in this study were found to not 
be having an effect to the BI and UB endogenous constructs. Fig. 2 shows 
the detailed results and statistical scores of the PLS–SEM. 

5. Discussion 

This study was conducted to explore the significant factors influ
encing the BI to use the digital payment system by citizens residing in 
the rural areas of Malaysia. This study fully utilized a well-known 
technology adoption model (UTAUT-2) and integrated it with PS and 
EV to explore the contributing factors to the digital payment system’s 
behavioural intention to use among the rural residents in Malaysia. 
Similar to previous research findings in the context of technology 
adoption, our study indicated that selected factors in the UTAUT-2 
model can explain the BI to use this technology as well as UB of the 
stated targeted respondents in this study. Basically, our proposed model 
was able to explained 79.9% of the variance in BI to use the digital 
payment system on integrating the UTAUT-2 model with PS and SE 
constructs by employing the PLS-SEM statistical analysis. 

This empirical study using the PLS-SEM analysis shows that PE, EE, 
SI, FC and HA UTAUT-2 constructs have a significant positive relation
ship towards BI to use digital payment systems among the rural resi
dents. The analysis indicated that PE has significant correlation on BI to 
use digital payment system among the rural residents, which is in line 
with earlier researches from different settings [3,16,28]. This shows the 
rural residents’ intent to use digital payment system as it provides 
benefits to enhance their daily financial transactions. 

Besides that, EE also has significant effect on BI to use digital pay
ment system and confirms with earlier researches that focused on the 
adoption of technology case [31–33]. This indicated that a simple and 
easy-to-use platform is recommended for people so that they are 

Table 2 
Measurement model.  

Variable Indicator Skewness Kurtosis Loading t-value AVE CR CA 

Performance Expectancy PE1 − 0.551 − 0.712 0.957 163.791** 0.911 0.969 0.951 
PE2 − 0.352 − 0.396 0.964 180.028** 
PE3 − 0.420 − 0.705 0.943 79.441** 

Effort 
Expectancy 

EE1 − 0.155 − 0.625 0.952 136.550** 0.851 0.945 0.912 
EE2 − 0.146 − 0.649 0.943 136.929** 
EE3 − 0.217 − 0.556 0.870 42.728** 

Social 
Influence 

SI1 − 0.457 − 0.632 0.931 114.600** 0.868 0.952 0.924 
SI2 0.063 − 0.836 0.930 68.929** 
SI3 − 0.157 − 0.721 0.935 76.779** 

Facilitating Condition FC1 − 0.095 − 0.826 0.911 86.480** 0.771 0.910 0.852 
FC2 − 0.438 − 0.618 0.862 37.223** 
FC3 − 0.328 − 0.587 0.859 37.844** 

Habit HA1 − 0.278 − 0.190 0.931 94.406** 0.865 0.950 0.922 
HA2 − 0.400 − 0.341 0.944 137.595** 
HA3 − 0.104 − 0.766 0.915 84.296** 

Perceived Security PS1 − 0.607 − 0.454 0.914 87.532** 0.810 0.944 0.922 
PS2 − 0.216 − 0.393 0.909 95.401** 
PS3 − 0.145 − 0.804 0.878 57.126** 
PS4 − 0.182 − 0.729 0.897 66.049** 

Epistemic 
Value 

EV1 − 0.050 − 0.792 0.877 42.453** 0.836 0.939 0.902 
EV2 0.034 − 0.893 0.940 118.270** 
EV3 − 0.060 − 0.886 0.925 88.934** 

Behavioural Intention BI1 − 0.030 − 0.831 0.918 81.209** 0.834 0.953 0.934 
BI2 − 0.137 − 0.931 0.917 81.996** 
BI3 − 0.070 − 0.802 0.916 99.539** 
BI4 − 0.296 − 0.427 0.902 69.755** 

Use 
Behaviour 

UB1 − 0.331 − 0.193 0.927 74.257** 0.877 0.955 0.930 
UB2 − 0.163 − 0.737 0.939 89.575** 
UB3 − 0.247 − 0.582 0.943 127.450** 

Note: VIF = Variance Inflation Factor; AVE = Average Variance Explained; CR = Composite Reliability; CA = Cronbach’s Alpha; **p < 0.01. 
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encouraged to adopt digital technology. 
As for the relationship between SI and BI to use digital payment 

systems, the results of the study are consistent with previous studies that 
focused on technology adoption intention case [15,30,34]. This indi
cated that rural residents are more likely to use digital payment systems 
when their surrounding people encourage them to use it. 

Statistical results also indicated that there is a relationship between 
FC and BI to use digital payment systems among the rural residents. This 
means that the rural residents get resources, modules, and training 
commercials from the financial institution as to increase the probability 
of using the digital payment systems. This result is also supported by the 
early researches conducted in different types of technology adoption 
[24,32,35]. 

Similar to FCs, HA has also been found to be statistically significantly 
correlated to the BI to use digital payment systems among the rural 
residents. It shows that the rural residents basically can formulate a 
repetitive behaviour as to routinely use this technology in their daily 
lives. This finding also aligned with the findings from Refs. [37,39] as 
well as [38] studies. 

In addition to that, our study extended the UTAUT-2 with the PS 
construct. The additional model considerably raised the explanatory 
power of the model since it shows the strong positive relationship be
tween PS and BI to use digital payment systems among the rural resi
dents. Hence, it is indicated that rural residents believe this technology 
will not harm them and their financial information will not be exposed 
when they conduct a financial transaction. This belief will lead to 
greater BI to use digital payment systems among them. The results of our 
study are consistent with [20,42] and Sivanthanu (2019). 

Interestingly, EV was also found to be significantly correlated to the 
BI to use digital payment system. This indicated that the belief among 

the rural residents about their ability to familiarise themselves with the 
digital payment services is high through the concerns of acquiring new 
information via the services. Hence, it will produce a positive likelihood 
among them to use the digital payment systems as a new way of living. 
These results aligned with the previous studies in the context of using a 
self-service technology [19,47,48]. 

The results also demonstrated that BI to use digital payment systems 
positively influenced the UB of using this technology. This finding also 
confirms the earlier research findings in the context of technology 
adoption [2,5,38]. This indicated that the rural residents basically use 
this digital payment technology if the digital payment system met their 
expectation to use. Our findings suggest that by focusing all the signif
icant factors that influence the BI to use this technology, it may help the 
financial digital developers to effectively reach the users in a way that it 
could influence their usage behaviour. 

In addition, gender, income level and education level control factors 
had no influence on BI and UB to use digital payment system. This 
demonstrates that regardless of the issues of gender inequality, differ
ence in standard of living or even in education level, rural residents will 
have a good intuition to use this technology. This finding also aligns 
with the [27,65]; and [66] studies. 

5.1. Theoretical contribution 

Building on the extant literature to examine the influencing factors of 
BI to use digital payment systems among rural residents, the researchers 
integrate the dominant model of technological acceptance (UTAUT-2) 
with perceived security and epistemic value, which have not been fully 
explored in earlier studies on the topic, especially in rural residents’ 
context. The results of this study is an important contribution to 

Table 3 
Results of discriminant validity.  

Variables PE EE SI FC HA PS EV BI UB 

PE 0.955 0.795 0.797 0.731 0.784 0.775 0.789 0.825 0.791 
EE 0.805 0.922 0.832 0.725 0.812 0.748 0.817 0.792 0.813 
SI 0.747 0.766 0.932 0.796 0.786 0.792 0.801 0.834 0.816 
FC 0.668 0.650 0.807 0.878 0.754 0.757 0.816 0.836 0.827 
HA 0.797 0.887 0.782 0.678 0.930 0.799 0.808 0.824 0.839 
PS 0.732 0.697 0.733 0.682 0.742 0.900 0.792 0.809 0.807 
EV 0.744 0.747 0.774 0.727 0.775 0.729 0.914 0.829 0.834 
BI 0.778 0.795 0.794 0.768 0.814 0.753 0.790 0.913 0.839 
UB 0.745 0.752 0.786 0.801 0.779 0.752 0.795 0.795 0.936 

Note: PE = Performance Expectancy; EE = Effort Expectancy; SI = Social Influence; FC = Facilitating Condition; HA =Habit; PS = Perceived Security; EV = Epistemic 
Value; BI = Behavioural Intention; UB = Use Behaviour; The value in the diagonal (bold) is a square root of the AVE of each variable and the element off-diagonal value 
is the inter-correlation value between variables; HTMT ratio are those represented in italics above the square root of AVE. 

Table 4 
Structural model and hypothesis testing.  

Hypothesis Path VIF PC t-statistic p-value 95% BCa Bootstrap CI Decision 

H1 PE → BI 2.942 0.109 2.191* 0.028 (0.015, 0.211) / 
H2 EE → BI 2.553 0.133 2.315* 0.021 (0.020, 0.251) / 
H3 SI → BI 2.589 0.187 2.867** <0.01 (0.059, 0.317) / 
H4 FC → BI 2.235 0.177 3.244** <0.01 (0.070, 0.284) / 
H5 HA → BI 2.043 0.157 2.681** <0.01 (0.039, 0.269) / 
H6 PS → BI 2.942 0.107 2.413* 0.016 (0.020, 0.193) / 
H7 EV → BI 2.523 0.132 2.095* 0.036 (0.007, 0.255) / 
H8 BI → UB 1.016 0.830 37.904** <0.01 (0.783, 0.868) / 
Control GEN → BI 1.028 0.021 0.925 (NS) 0.355 (-0.021, 0.067) X 

GEN → UB 1.019 − 0.016 0.581 (NS) 0.562 (-0.071, 0.036) X 
INC → BI 1.045 0.018 0.800 (NS) 0.424 (-0.025, 0.061) X 
INC → UB 1.027 0.006 0.209 (NS) 0.834 (-0.048, 0.058) X 
EDU → BI 1.032 − 0.019 0.903 (NS) 0.367 (-0.062, 0.019) X 
EDU → UB 1.022 0.026 1.013 (NS) 0.311 (-0.026, 0.073) X 

Note: SRMR = 0.066; PE = Performance Expectancy; EE = Effort Expectancy; SI = Social Influence; FC = Facilitating Condition; HA =Habit; PS = Perceived Security; 
EV = Epistemic Value; BI = Behavioural Intention; UB = Use Behaviour; GEN = Gender; INC = Income Level; EDU = Education Level; PC = Path coefficient; BCa = Bias 
corrected; CI = Confidence interval; NS = Not significant; aThe bootstrap samples was 5000 samples;/= Supported; X = Not supported; *p < 0.05; **p < 0.01. 
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financial services as far as rural residents in any developing countries are 
also part of important customers that use digital payment system. 

Previous studies in the technology adoption context that only solely 
use the UTAUT-2 constructs are only able to explain around 45% up to 
65% [21]; [67] [68–71]; of variance explained in the BI to use. However, 
the explanatory power of our model is 79.9%, which shows that our 
study is a strong contributor to the knowledge area in the domain of 
technology adoption. 

Besides that, our findings are also applicable to all other South East 
Asian countries since the demographic profile of the rural residents is 
approximately equal as for increasing financial inclusion and bringing 
about their citizens, especially in the rural region, to actively participate 
in the digitalization era in financial sector. Therefore, this study offers 
fresh insights into exploring the BI to use digital payment system among 
the rural residents. 

5.2. Practical implications 

From the practical perspective of the UTAUT-2 domains, this study 
indicated that PE, EE, SI, FC and HA are the factors that increase the BI to 
use digital payment systems. Hence, aspect relating to these factors must 
be the focus of attention of any financial digital service providers in their 
endeavour to increase the likelihood of the users, especially in the rural 
areas, to use this technology. 

The service providers should provide the users with various facilities 
to encourage them to use this technology. This can be achieved through 
increasing the number of micro-support sites as well as training centers 

especially in the rural areas. This initiative basically can increase the BI 
to use this technology by providing some initial training to the rural 
residents. It is because most of them can use their smartphone features 
like making calls, operating some music applications, watching video 
through the social media, etc. But most of them have limited knowledge 
in using some applications that required some basic knowledge in using 
it. Hence, by giving training on essential smartphone usage, it will instill 
confidence in them in using the digital payment system. Besides that, the 
financial digital service providers can create experimental accounts of 
digital payment rather than using their own accounts for allowing them 
to create a positive experience and let them know how easy to use it as 
well as how much benefit they will get by using this technology. 

Furthermore, this study indicated that the decision on using the 
digital payment system among the rural residents is based on the in
fluence of their surrounding people such as their friends and family 
members that have an experience in using this technology. So, the 
financial digital service providers should create a positive social 
awareness among the citizens to spread a positive word of mouth about 
using this technology to the target users. This could be achieved by 
rewarding the users who promote digital payment system among their 
contacts. These users’ can in turn be projected as technology ambassa
dors or role models, which can in turn increase the BI to use rates. 

In terms of PS, the study showed a significant positive relationship on 
the BI to use digital payment systems among the respondents. It suggests 
that the use of this technology tend to increase if a user perceives it to be 
safe, especially the feeling of privacy loss or a risk to loss user’s infor
mation is low. Therefore, the financial digital service providers should 

Fig. 2. PLS-SEM structural analysis output.  
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promote perceived security by emphasizing that this system provides a 
secure platform where user’s personal data is protected by all means. 
One way of doing this is the promoters of digital payment technology 
should educate users that this system is safe to use by organizing formal 
and informal informative sessions. To further make users feel safe, their 
personal sensitive information stored by the digital payment technology 
can be encoded and extra risk preventing plans and policies should be 
developed. 

EV was also found as one of the important factors the correlated to 
the BI to use digital payment systems in this study. It is indicated that the 
rural users tend to use this technology actively when they believe they 
are capable of using this technology and make it as the new way of 
living. Therefore, the financial digital service providers need to develop 
the technical knowledge that users need to use digital payment system, 
especially to the rural residents. This can be achieved by actively 
demonstrating the method of using this technology to the users through 
mediums that can easily reach them. This is done in order to make them 
perform financial transactions using this technology to pique interest, 
provide novelty, and satisfy the need for knowledge. Besides that, the 
financial digital service providers should also reduce the complicated 
technical skills in using this system. This would be desirable since a 
majority of the rural residents are not well exposed to the use of internet 
of things product. By doing this, the probability that they would use this 
technology should be high. 

5.3. Limitation and scope for the future research 

This study acknowledges a few limitations and provides recom
mendations for future research. First, it should be mentioned that our 
study uses a cross-sectional design, which is common in the literature on 
the subject. However, the ability to directly examine causality is con
strained by this research methodology. As a result, we recommend using 
an experimental research design in subsequent studies to support the 
causality of the correlations under investigation. This study focuses on 
the predictors of UTAUT-2 with the integration of PS and EV predictors 
on BI to use digital payment system among the rural residents in 
Malaysia. However, from the observations during the data collection, 
the acceptance of users in rural areas may be affected by the internet 
coverage facility provided by the government and government in
centives policy of using this technology. Thus, future studies are rec
ommended to examine the role of internet coverage facility in the 

residence area and the government incentives policy to promote the 
usage of this technology towards the BI to use this technology. 

Besides the constructs of the present study, extending UTAUT-2 with 
some important theories like diffusion of innovation theory (DOI), task- 
technology fit (TTF), etc. Will help in a better understanding of BI to use 
digital payment system among the rural residents. Furthermore, the 
sample of this study only consists of residents located in one of the states 
in Malaysia, which is Johor, and this study only focuses on Segamat, 
Kluang and Tangkak districts’ rural residents. Besides that, the data 
collection was done using convenience sampling, therefore the results of 
this study cannot be generalized to the whole population of Malaysia’s 
rural residents. Thus, future studies are recommended to conduct this 
study across states in Malaysia (wide-ranging samples) that focus on the 
rural areas to increase the generalizability of the findings. 

6. Conclusion 

As a conclusion, this study statistically demonstrates that UTAUT-2 
constructs and its extended constructs were significantly influence the 
behaviour intention of using the digital payment system among the rural 
residents in Malaysia. The analysis revealed that social influence, 
facilitating condition, habit, effort expectancy and epistemic value are 
the top five elements influencing behavioural intention when using 
digital payment system. These results contribute to the understanding 
that digital financial service providers may develop a digital payment 
system that can increase the likelihood of its use by rural residents. 
Therefore, our study can help emerging or established digital payment 
system providers to better design their systems through the use of 
innovative and more user-friendly systems. 
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Appendix  

Table A1 
Measurement items  

Construct Item Description 

Performance Expectancy PE1 I find digital payment services useful in my daily life 
PE2 Using digital payment services increases my productivity 
PE3 Using digital payment services helps me accomplish things more quickly 

Effort Expectancy EE1 Learning how to use digital payment services is easy for me 
EE2 My interaction with digital payment services is understandable 
EE3 It is easy for me to become skilful at using digital payment services 

Social Influence SI1 People who are important to me think that I should use digital payment services 
SI2 People who influence my behaviour think that I should use digital payment services 
SI3 People whose opinions that I value encourage I use digital payment services 

Facilitating Condition FC1 I have the necessary resources to use digital payment services 
FC2 I have necessary knowledge to use digital payment services 
FC3 I can get help from others when I have difficulties using digital payment services 

Habit HA1 The use of digital payment services has become a habit for me 
HA2 I must use digital payment services 
HA3 Using digital payment services has become natural to me 

(continued on next page) 
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Table A1 (continued ) 

Construct Item Description 

Perceived Security PS1 I would consider the digital payment services to be trust worthy 
PS2 I think that the digital payment services would have a sufficient technical capacity to protect my private information 
PS3 I would have a trust in the security measures used by digital payment services to protect my financial information 
PS4 I would be confident with the security system adopted by digital payment services 

Epistemic Value EV1 I use digital payment services because I am always curious to try something new 
EV2 I use digital payment services because I like to get in on the latest technology trends 
EV3 I use digital payment services because I like having a versatile life 

Behavioural Intention BI1 I intend to use digital payment services in the future 
BI2 I will always try to use digital payment services in my daily life 
BI3 I plan to use digital payment services in future 
BI4 I predict I would use digital payment services in the future 

Use Behaviour UB1 I used digital payment services frequently in my daily life 
UB2 I depend on digital payment services in my financial transaction 
UB3 I will recommend digital payment services to others  
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