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Abstract 

E-wallets have become a popular payment method, widely used in many advanced countries. However, in Malaysia, efforts 

are still underway to develop the e-wallet market. This study focuses on users’ perceptions of subjective norm, risk, hand 

hygiene beliefs, perceived usefulness, perceived ease of use, and continuance intention to use e-wallets. One reason for 

studying this topic is the lack of literature on the influence of hand hygiene beliefs on technology use. Survey 

questionnaires were used to measure respondents' responses to six variables from a research model. A total of 306 Touch ’n 

Go e-wallet users in Malaysia participated in this study. The researcher employed the Statistical Package for Social Science 

(SPSS) and Smart-PLS (Partial Least Squares) to analyze the collected data. The results indicated that subjective norm and 

risk significantly influenced perceived usefulness and perceived ease of use, which in turn affected the intention to use e-

wallets. Additionally, hand hygiene beliefs did not significantly influence perceived usefulness but had a significant impact 

on continuance intention to use e-wallets. The findings can benefit both users and companies, aiding in product innovation 

and development in emerging markets. 
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1. Introduction 

An e-wallet is one of the e-payment methods classified within the credit payment system. An e-wallet can be defined 

as a digital or mobile wallet that enables users to make electronic transactions with other parties by exchanging digital 

currency units for goods and services. Typically, e-wallets are available as applications on smartphones, offering increased 
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security and convenience. The influence of e-wallets, Jayaseelan [1] presents that the application of e-wallets in daily life is 

a significant step towards helping Malaysia become a cashless society. There are several benefits to becoming a cashless 

society, such as lower crime rates and easier currency exchange internationally. 

Therefore, the acceptance of e-wallets is a significant topic that influences people's intention to use e-wallets. Many 

previous studies have researched technology acceptance or adoption in various areas. For example, M-Banking adoption in 

Kenya [2] and adoption of software measures for project management and software process improvement [3]. According to 

Sidek [4], there are many studies that use TAM in different contexts, including research on technology acceptance related 

to e-payment, especially in Internet banking.[5-7] and e-shopping [8-10]”. Studies on technology acceptance related to 

different types of technology [11-13]. 

E-wallet is one of the technologies that have been created in this era and further influence various areas, particularly in 

the business sector, which is e-commerce. In recent years, e-wallets have become a new trend in both developed and 

developing countries. Many people around the world are attempting to use e-wallets for daily transactions. There are 

certain reasons that can explain why users tend not to adopt and use e-wallets in their daily transactions. Yuen and Ma [14] 

stated that Subjective Norm (SN) is the degree to which an individual’s perception can be affected by the people who are 

important to him or her, and whether they think he or she should use the technology or not. Hence, the SN can influence the 

user’s perception and intention regarding the use of the e-wallet. This presents a problem when the important people in the 

user’s life believe that the e-wallet is not useful, which may lead the user not to adopt the e-wallet. 

Studies on an application of the extended TAM model related to mobile payment with Alipay had findings that 

conclude the risk perception has a negative effect on PU and PEOU [15]. Therefore, risk can influence the user’s intention 

to use e-wallets. Risks associated with e-wallets include security problems, network fraud issues, and other operational 

risks. These risks may reduce users' willingness to adopt e-wallets. The present study aims to achieve the following 

research objectives: 1) to investigate the positive effect of subjective norm on perceived usefulness of e-wallets; 2) to 

examine the negative effect of risk on perceived usefulness of e-wallets; 3) to explore the negative effect of risk on 

perceived ease of use of e-wallets; 4) to assess the positive effect of hand hygiene belief on perceived usefulness of e-

wallets; 5) to evaluate the positive effect of hand hygiene belief on continuance intention to use e-wallets. 

 

2. Literature Review 
Technology Acceptance Model (TAM) was introduced by Davis et al. [12], that adapted from the Theory of Reasoned 

Action (TRA) [16] with two main factors that influence individuals' intention and decision to use new technology, 

perceived ease of use (PEOU) and perceived usefulness (PU). According to Hu et al. [17], current information systems (IS) 

literature has extensively researched and identified the factors that influence user acceptance of new technology. 

Technology acceptance theories or models are widely used in studies to predict and explain individual behaviors towards 

the acceptance and usage of new technologies [18]. 

TAM also explains "IT usage as a function of a four-stage process: external variables influence user beliefs about using 

the system; user beliefs influence their attitudes about using a system; user attitudes influence their intentions to use a 

system; user intentions determine the level of usage of the system" [19]. Within TAM, external variables are some of the 

key factors that can be observed in a specific application scenario. Davis [13] presents that the role of external variables can 

increase the predictive power of the TAM model.  Legris et al. [20] also state that external variables are critically important 

to examine because they are the ultimate drivers for the use of technology. 

 There have been many research studies on the external variables used in the TAM model. Kim et al. [21] study uses 

the mobile application and employs five external factors, which are utility, content, entertainment, price, and design in the 

TAM model to observe their relationship with PU and PEOU. Shin and Choo [22] examine the level of acceptance by using 

the TAM model in a shopping application with five external variables which is Personalization, Playfulness, Instant 

Connectivity, Interaction and Information offers.  

User belief, which includes PU and PEOU, is influenced by external variables. PEOU refers to the degree to which a 

prospective user believes that the use of technology will be free of effort, while PU pertains to the degree to which a 

prospective user believes that using the technology will enhance his or her job performance. Subsequently, user beliefs, 

namely PU and PEOU, can influence the user's attitude toward using (ATT) and the intention to use technology. Holden 

and Karsh [23] present that PU is specified to have an independent effect on behavioral intention (BI), while PEOU can 

affect PU. Behavioral intention is defined as the strength of one's intention to perform a specified behavior, which is 

intended to capture “acceptance-like” processes [12, 24, 25].  

Many researchers study user acceptance on social media by using TAM models such as LINE, WeChat, and Facebook 

[26-28]. Another previous study, which is Kamal et al. [29] study in investigating the acceptance of telemedicine services 

through an extended Technology Acceptance Model (TAM). The findings of this study indicate that the usage intention of 

telemedicine services is a function of perceived ease of use (PEOU), technological anxiety, social influence, perceived 

usefulness (PU), trust, facilitating conditions, risk, and resistance to technology. 

 

2.1. Subjective Norm 

According to Ajzen and Fishbein [16], SN is a person’s perception that most people who are important to him or her 

think that he or she should or should not perform the behavior. Studies on Teo [30] and Yuen and Ma [14] found that 

subjective norm significantly influenced perceived usefulness.  Venkatesh and Davis [31] theorize a relationship between 

subjective norm and perceived usefulness because of internalization. Internalization refers to when an individual believes 
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that important persons in their life want them to use the system, which leads to the incorporation of these beliefs into their 

own belief structure, subsequently influencing their use of the system. Thus, the following hypothesis was proposed: 

H1: Subjective norms are positively related to the perceived usefulness of using an e-wallet. 

 

2.2. Hand Hygiene Beliefs 

Hand hygiene beliefs are a new variable for the TAM model that can also influence the adoption and acceptance of e-

wallets. Due to COVID-19, hand hygiene has become important to prevent the spread of the virus. Using e-wallets such as 

Boost for payments allows users to maintain hand hygiene because it facilitates contactless transactions. E-wallets have 

become useful for people to ensure safety when making payments, which leads to an increased intention to use e-wallets. 

When people have strong hand hygiene beliefs, it directly increases their intention to use e-wallets. Thus, the following 

hypothesis was proposed: 

H2: Hand hygiene beliefs are positively related to the perceived usefulness of using e-wallet. 

H3: Hand hygiene beliefs are positively related to Continuance intention to use e-wallet. 

 

2.3. Risk 

Risk is one of the reasons that will influence the adoption and acceptance of e-wallets. Lee et al. [32] have stated that a 

new technology's important characteristic is risk. Therefore, as a recent technology in Malaysia, e-wallets have risk as a 

significant risk. Users' perception of risk can influence the adoption of e-wallet technology. A new payment system 

involves certain risks, such as operational risk, legal risk, technical risk, and network fraud. When the perceived risk of 

using e-wallets is high, it can diminish users' perceived usefulness and perceived ease of use, thereby further reducing their 

intention to use e-wallets. In summary, risk is a critical factor that must be considered because it can impact users' intention 

to adopt e-wallets. Consequently, the following hypothesis was proposed: 

H4: Risks are negatively related to the perceived usefulness of using an e-wallet. 

H5: Risks are negatively related to the perceived ease of use to use e-wallet. 

Based on the above hypotheses, a research model is proposed (see Figure 1). 

 

 
Figure 1. 

Research model. 

 

3. Research Methods 
3.1. Population and Sampling Selection 

The research respondents are e-wallet users, specifically all e-wallet users in Malaysia. The reason for choosing Touch 

’n Go e-wallet users as respondents is that Touch ’n Go e-wallet is widely used in Malaysia compared to other e-wallets. 

Non-probability sampling technique was chosen for this research because the researcher does not know the probability that 

a person will be selected from the population. Convenient sampling, a type of non-probability sampling, was used in this 

research as it allows the researcher to select respondents based on convenience. According to the website Phnom Penh, 

Touch ’n Go eWallet has a network of over 10 million users. Based on this large population, the researcher used a sample 

size calculator on the website Check Market to determine the required sample size. To achieve a 95% confidence level and 

a 5% confidence interval, the required sample size is 385 respondents. 

 

3.2. Data Collection Method 

A survey approach was used to gather the necessary information in this study. The researcher had chosen primary data 

to collect. The primary data was collected using a questionnaire. A questionnaire is an appropriate quantitative data 

collection tool; it is an effective and inexpensive method for collecting data from a large sample size. The questionnaire 

was placed on social media platforms such as Facebook pages and WhatsApp to collect respondents’ data. At the same 
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time, the researcher also invited all known students, friends, and family who have used Touch’n Go eWallet to answer the 

questionnaire. 

 

3.3. Research Instrument  

This study used an online survey-based questionnaire to gather information. The questionnaire set is in English 

language format. The first section assessed the respondents’ demographic data, which included gender, age, education 

level, occupation, and monthly income. The second section investigated the respondents’ responses regarding the proposed 

variables of the present study, which are perceived usefulness [33], perceived ease of use [33], subjective norm [31,34], 

risks [35], hand hygiene belief [36] and continuance intention [37]. The measures used for each constraint above are 

entirely adapted from previous research. In the second section, these measurement items were assessed using five-point 

Likert scales ranging from strongly disagree (=1) to strongly agree (=5). 

 

4. Findings 
4.1. Demographic Profile of Respondent  

There are 306 Touch ‘n Go E-wallet users involved in this study. 59.2% of the respondents were female, and 40.8% 

were male. Out of 309 respondents, the major users within the 18-25 years old age group represent approximately 61.4% of 

all respondents, followed by 16.3% within the 26-35 years old group. Additionally, 68% of respondents have college or 

university-level education. The majority of respondents (48%) were students who chose Touch ‘n Go as their payment tool. 

Furthermore, most users, approximately 46.4%, had no income account. 

 

4.2. Descriptive Statistics Analysis 

This study examined 306 Touch ’n Go E-wallet users in Malaysia. The standard deviation measures the spread of a 

data distribution. The standard deviations range from 0.55 to 1.4. The more spread out a data set is, the greater its standard 

deviation. 

 

4.3. Assessment of the Measurement Model  

The researcher examined the measurement models of reflective constructs using SmartPLS 3.0 software. There are 

four criteria for measurement models: indicator reliability, internal consistency, convergent validity, and discriminant 

validity. Indicator reliability is assessed through outer loadings. The analysis in Table 1 below demonstrates that all outer 

loadings are greater than 0.7. Thus, all indicator reliabilities in all reflective constructs have been achieved. Secondly, 

internal consistency is a measure used to examine whether a set of indicators is reliable in reflective constructs. Internal 

consistency can be measured using Cronbach’s alpha (CA) and composite reliability (CR). Based on Table 1 below, all the 

CA and CR values are greater than 0.7, which indicates that internal consistency in reflective constructs has been achieved. 

Thirdly, convergent validity can be measured by using average variance extracted (AVE), and the value of AVE 

should be greater than 0.5. Refer to Table 1 below, the results show that all the values of AVE are greater than 0.5, which 

means that convergent validity in reflective constructs is achieved. Finally, discriminant validity is significant to ensure 

how reflective constructs differ from each other. Table 2 presents the Fornell-Lacker Criterion: the square roots of the 

AVEs are greater than all inter-construct correlations, which provides evidence that discriminant validity is achieved. 

 
Table 1. 

Result of Measurement Model. 

Construct Item Outer loadings CA CR AVE 

Subjective norms  SN 1 0.899 0.899 0.937 0.832 

SN 2: 0.920 

SN 3 0.917 

Hand hygiene beliefs  

 

H.hygiene 1 0.783 0.766 0.847 0.580 

H.hygiene 2 0.783 

H.hygiene 3 0.732 

H.hygiene 4 0.748 

Risk Risk 1 0.949 0.949 0.967 0.907 

Risk 2 0.956 

Risk 3 0.952 

Perceived usefulness  PU 1 0.887 0.821 0.893 0.735 

PU 2 0.892 

PU3 0.790 

Perceived ease of use  PEOU 1 0.839 0.871 0.912 0.722 

PEOU 2 0.887 

PEOU 3 0.884 

PEOU 4 0.784 

Continuance Intention 

 

CI 1 0.910 0.899 0.937 0.832 

CI 2 0.910 

CI 3 0.916 
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Table 2. 

Fornell-Lacker Criterion. 

 CI H.hygiene PEOU PU Risks SN 

Continuance Intention 0.912      

Hand hygiene beliefs 0.399 0.762     

Perceived Ease of Use 0.620 0.224 0.850    

Perceived Usefulness 0.692 0.321 0.683 0.857   

Risks -0.532 -0.237 -0.607 -0.555 0.953  

Subjective norms 0.633 0.361 0.538 0.612 0.445 0.912 

 

4.4. Assessment of Structural Model 

A bootstrapping procedure (5000 subsamples) was used by the researcher in SMARTPLS 3.0 to obtain the structural 

model, which presents information about path analysis, explained variance (R2), and predictive relevance (Q2). The R-

squared in Table 3 describes how well the endogenous variables have been influenced by the independent variables. The R-

squared indicates the model accounts for 55.4%, 36.9%, and 48% of continuance intention, perceived ease of use, and 

perceived usefulness, respectively. The Q-Squared values are greater than zero, which means the predictive relevance of all 

endogenous constructs is verified. The results show that hypotheses H1, H2, H3, and H5 are supported, except H4, which is 

not supported. 

 
Table 3. 

Structural Model. 

Endogenous Variable R-Square Q-Square 

(1-SSE/SSO) 

Continuance Intention 0.554 0.452 

Perceived Ease of Use 0.369 0.262 

Perceived Usefulness 0.480 0.340 

Relation Path Coefficient T-value Hypothesis 

Hand hygiene beliefs -> Continuance Intention (H5) 0.196*** 4.078 Supported 

Hand hygiene beliefs -> Perceived Usefulness (H4) 0.085 1.552 Not Supported 

Perceived Ease of Use -> Continuance Intention 0.274*** 4.587 Supported 

Perceived Usefulness -> Continuance Intention  0.442*** 6.941 Supported 

Risks -> Perceived Ease of Use (H3) -0.607*** 17.940 Supported 

Risks -> Perceived Usefulness (H2) -0.344*** 7.721 Supported 

Subjective norms -> Perceived Usefulness (H1) 0.429*** 7.719 Supported 
Note: ***/**represent significant at 0.01/0.05 level.    

 

4.5. Mediating Analysis 

To examine the mediation effects, a series of indirect effect analyses were performed. Perceived usefulness as a 

mediator in the relationship between hand hygiene beliefs and continuance intention. In Table 4, there is no mediation 

effect; perceived usefulness as a mediator variable has no effect, causing an indirect effect that is not significant, while the 

direct effect is significant. 

 
Table 4.  
Mediating Analysis. 

Relation Direct effect Indirect effect Interpretation 

Hand hygiene beliefs -> Perceived Usefulness -> 

Continuance intention 

0.196*** 0.038 No Mediation 

Note: ***/**represent significant at 0.01/0.05 level. 

 

5. Discussion  
The research hypothesis 1 is supported, with the value of this path coefficient being 0.429, which indicates that 

subjective norms are positively related to perceived usefulness of using e-wallets. This is consistent with previous studies, 

Zhanga et al. [38] findings that subjective norm has a positive effect on the perceived usefulness of mobile payment. 

Schierz et al. [34] present in terms of mobile payment, subjective norm is the extent to which a social environment 

perceives e-wallet as desirable. Therefore, De et al. [39] explain how social influences, in the form of subjective norms, 

positively affect the perceived usefulness of adopting mobile payment services. Similar results, in which SN significantly 

affects customers’ perception of PU, are present in Aji et al. [40].  

Based on Table 3, research hypothesis 2 has been proved to be supported because the path coefficient is -0.344, which 

means risks are negatively related to the perceived usefulness of using e-wallets. Consistent with previous studies, such as 

Li et al. [15] mentioned that the user’s risk perception is negatively related to the perceived usefulness of using mobile 

payment (Alipay). This means that when users perceive higher risks in using e-wallets, their perceived usefulness decreases 

simultaneously. A similar result was obtained in Mutahar et al. [41] study that perceived risk has a negative effect on 

perceived usefulness. 
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Research hypothesis 3 is supported because its path coefficient value in Table 3 above is -0.607***, which indicates 

that risk negatively influences perceived ease of use. The finding is consistent with the previous studies, Li et al. [15], 

suggesting that users' risk perception is negatively related to perceived ease of use of Alipay. The authors present several 

ways to decrease risk perception, such as establishing relevant laws and regulations to regulate online payments. Mutahar et 

al. [41] also mentioned that perceived risk has a negative relationship with perceived ease of use. Perceived ease of use is 

also weakened when there is a higher perception of risk. 

Based on Table 3 above, the path coefficient is 0.085, which indicates that research hypothesis 4 is not supported. This 

suggests that the belief in hand hygiene does not positively influence the perceived usefulness of using e-wallets. Raes [42] 

studies have found that 64% of Europeans consider exchange banknotes and coins to be unhygienic or dirty. The COVID-

19 outbreak has prompted people to prioritize hand hygiene to prevent the spread of the virus, leading to frequent hand 

washing in daily routines. Consequently, users now consider e-wallets useful or not, with many intending to use e-wallets 

because hand hygiene is essential to reduce pandemic transmission. The researcher concludes that beliefs about hand 

hygiene are not positively related to the perceived usefulness of e-wallets. 

The research hypothesis is supported, with the path coefficient value being 0.196, indicating that hand hygiene beliefs 

are positively related to the continuance intention to use e-wallets. Due to the COVID-19 outbreak in 2020, hand hygiene 

became important in reducing the spread of the virus and further enhancing the intention to use e-wallets. Angelakis et al. 

[43] present that the fibrous surfaces of banknotes can become contaminated with disease‐causing bacteria and viruses. 

Raes [42] mentioned that the majority of Europeans report using cards or contactless payments over cash to maintain better 

hygiene. Therefore, if users have a higher belief in hand hygiene, they are more likely to prefer contactless payments, 

which can further increase their intention to use e-wallets. 

 

6. Conclusion and Implications 
The results of this study suggest several practical implications for e-wallets. Subjective norm has been proven to be a 

significant determinant of perceived usefulness. This result can help e-wallet companies such as Touch 'n Go realize the 

importance of influential figures in fostering a culture of using e-wallets in daily life. E-wallet companies can invite well-

known individuals who have a significant influence on the masses to actively promote the usefulness of e-wallets, which 

can positively affect users' perceptions of their value. Additionally, risk has also been identified as a significant determinant 

of perceived usefulness and perceived ease of use. This finding highlights the importance for e-wallet companies to be 

aware of risks that can influence users' intentions to adopt e-wallets. Therefore, e-wallet companies should develop 

strategies to mitigate these risks by enhancing security and protecting privacy, thereby making users feel safe and 

increasing their intention to use e-wallets. 
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