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Abstract. The development of the industrial revolution 4.0 has led to many technologies 

being born, especially the Internet of Things (IoT) technology. IoT is prevalent in many fields 

(health, transportation, manufacturing, etc.), but this trend still receives little attention from 

people in emerging markets. In developing countries like Vietnam, IoT is especially 

prominent in the payment field, especially electronic payment by QR code. Quick response 

(QR) code is a commonly used IoT technology to change and improve the customer 

experience. However, people's awareness of the benefits of QR codes as well as IoT 

technology in emerging markets like Vietnam is still unclear. Therefore, this study aims to 

evaluate the impact of cognitive factors on the intention to use QR codes in electronic 

payments, thus evaluating its use. In addition, the study also assesses the regulatory ability of 

variety seeking because today, there are many payment methods for users to choose from, and 

their search and experience needs will increase. With 409 samples collected in Ho Chi Minh 

City, Vietnam, from September to October 2022, the study uses quantitative research by 

analysing the PLS-SEM method through SmartPLS 4 to test the research hypotheses. The 

analysis found that ease of use strongly influences attitudes towards QR code usage behaviour. 

In particular, the finding that the variety seeks moderates the relationship between perceived 

ease of use and perceived risk to attitude is also demonstrated in this study. The study implied 

that business managers could determine the influence of each factor on the intention to use 

QR codes in electronic payments, as well as consider the increase in using IoT technology in 

financial transactions. 
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1. Introduction 

The industrial revolution 4.0 has brought many valuable applications, such as big data analysis, 

robotisation, virtual reality, and artificial intelligence. It is impossible not to mention the significant role 

of the Internet of Things (IoT). IoT is the convergence of the physical and digital worlds through the 

interconnection of physical tools using the Internet (Chanal and Kakkasageri, 2020). IoT is also the 

most prominent emerging trend in technology and has kicked off an unprecedented information 

revolution (Nord et al., 2019). Some examples of IoT used in life are smart homes, intelligent 

transportation systems, smart healthcare systems (e-health), etc. 

E-health is healthcare services using the Internet and technologies such as connected devices, 

computers, mobile phones, websites and applications (Lepore et al., 2018). From the foundation of 

connected devices and smartphones, various IoT-based technologies are born that help modifies and 

upgrade the traditional healthcare system to become more innovative and customisable (Farahani et al., 

2018; Mital et al., 2018; Tuli et al., 2020). Moreover, this advanced technology can help ensure patient 

monitoring and observation (Arfi et al., 2021). Research on healthcare using the IoT is as diverse as 

doctors' intention to use IoT devices in healthcare (Alhasan et al., 2022), intention to continue using 

IoT wearable devices in healthcare (Kang and Hwang, 2022), QR code application in e-health (Ramalho 

et al., 2022).  

Next, another application of IoT technology is the smart home. A smart home consists of four 

components: smart devices, home network, home gateway and service platform, in which all devices' 

home appliances are connected to the Internet (Yoon et al., 2015). Smart home services are all controlled 

remotely by just one device, which can handle all devices installed in the house, including home 

appliances, appliances such as air conditioners, refrigerators, and TVs (Alam et al., 2012). Mobile 

devices such as smartphones and tablets can control innovative home services (Park et al., 2018). Smart 

home technology is seen as a way to improve the quality of life for users (Amiribesheli et al., 2015). 

Some representative topics of intelligent home research in recent times, such as the adoption of smart 

homes through the TAM mode (Park et al., 2018), the adoption and popularity of smart homes (Shin et 

al., 2018), the role of a smart home for the elderly (Sokullu et al., 2020), the intention to adopt eco-

friendly intelligent home service (Zhang and Liu, 2022).  

Xu et al.(2022) mentioned that electronic payment is one of the major applications of IoT 

technology. QR code is a typical electronic payment method (Chang et al., 2021). Especially after the 

Covid-19 epidemic, there is a tendency to use electronic payment methods to avoid person-to-person 

contact to help reduce the risk of disease transmission (Zhong and Moon, 2022). Therefore, QR codes 

play a critical role in electronic payments. Research on the intention to use mobile payment via QR 

code is also interesting to many scientists (Baskoro et al., 2020; Chang et al., 2021; Türker et al., 2022). 

However, there has not been much research on IoT in this area.  

A QR code is a storage system using a dot matrix or two-dimensional barcode developed in 1994 

(Kang and Choi, 2019), which can contain different product content, such as URLs, images and videos 

(Sang Ryu and Murdock, 2013). This code can be printed on multiple promotional products and media. 

Consumers can access it using any smartphone or mobile phone with a built-in camera and QR code 

reader software (Sang Ryu and Murdock, 2013). Many studies and practices have also been conducted 

on IoT technologies, including applying QR codes to achieve food traceability and ensure food safety 

in supply chain management (Li et al., 2017). 

QR codes are used because of their properties, such as the ability to store data and the flexibility 

associated with quick and simplified access to information (Ramalho et al., 2019). Electronic payment 

services using QR codes are accepted faster, easier and safer than other electronic payments, so they 

are widely used today (Liu et al., 2021; Sun et al., 2021). Thus, it is unsurprising that most famous 

service providers in Vietnam, such as VNpay, Viettel, and Zalo, have implemented QR codes to perform 

online financial transactions (Le, 2022). In particular, QR code payments will reduce cash circulation 
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and operating costs, allowing banks to direct these funds towards research and development activities 

for new products (Eren, 2022). As a result, customers will be able to encounter new products that add 

value to their lives faster (Eren, 2022).  

Among the theories of new technology acceptance, the technology acceptance model (TAM) is 

probably one of the discovery models widely used by information science researchers (King and He, 

2006; Dhagarra et al., 2020). TAM is the most popular and influential theory because it has modelled 

how users accept and use technology (Chang et al., 2010). TAM proposes that two crucial factors 

influence users' decisions to use technology based on human perception: perceived ease of use and 

perceived usefulness (Kim et al., 2019). Researchers have verified and validated TAM as suitable as a 

theoretical foundation for technology adoption (Cho & Sagynov, 2015). 

However, perceived usefulness and perceived ease of use do not accurately reflect the motivation 

to use online applications when users face security threats, where the perceived risk is an important 

factor in this case (Lu et al., 2005). According to Forsythe and Shi (2003), perceived risk is a customer's 

subjective expectation of possible losses when making an online shopping decision. Tan (1999) argues 

that online transactions require a higher risk perception than traditional and face-to-face transactions. 

Consumers are reluctant to complete online payments (Hoffman et al., 1999), mainly because of risk 

aversion (Pavlou, 2001). Therefore the perceived risk is seen as a typical barrier to consumers' 

acceptance of online payments (Lee, 2009). Thus, perceived usefulness and perceived ease of use 

address the positives of electronic payments, while perceived risk describes the negatives. Combining 

the above three factors makes explaining technology acceptance behaviour more comprehensive.  

Variety seeking is the desire to use a service (or product) different from the service (or product) that 

consumers are currently using or have used in the past without being satisfied (Hou et al., 2011). In the 

electronic payment market, there are many types of payment, not only via QR code but also via transfer 

applications (app banking) and payment via card. That is why users can easily switch payment methods 

when there are many choices, but understanding its impact on behaviour has not been well studied 

(Yuan et al., 2020). 

Although there has been much previous research on IoT or QR code payment, as mentioned above, 

no research combines IoT and QR codes in electronic payment. People's awareness of the benefits of 

these two technologies is still low, especially in emerging markets like Vietnam. For the above reasons, 

it is necessary to carry out this study to learn about users' perceptions of accepting and using IoT 

technology. Thereby, this study helps to understand the causes affecting the intention to get QR codes 

and provides scientific arguments to help businesses develop electronic payment applications combined 

with IoT technology. 

Defining the research questions is crucial to conducting a good article. For example, suppose the 

article wants to explain or understand a specific phenomenon, such as the intention to use QR codes in 

electronic payments. In that case, it is essential to identify the topic's questions. These questions help 

the research focus on analyzing the factors affecting the behaviour of using QR codes, thereby providing 

solutions or recommendations to improve and enhance this behaviour. This study was conducted to 

answer the following questions: 

RQ1 What factors influence the behaviour of using QR codes? 

RQ2 How does variety-seeking influence the behaviour of using QR codes? 

This article has been structured into five sections. First, part 1 introduces relevant issues and the 

current research topic's situation. Next, section 2 clarifies the concepts and highlights the theoretical 

basis of this research, which makes appropriate hypotheses and proposes a research model. Section 3 

presents the study's methodology to obtain the results. Part 4 is the research's results through the 

research method. Finally, section 5 defines the study's results and outlines limitations for future research. 
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2. Literature Review and Hypothesis Development 

2.1. Internet of things 

The Internet of Things (IoT) includes sensors, routers, communication devices, and a cloud-based 

application. Alternatively, IoT is a smooth combination of three components: interaction between 

people, the interaction between people and things, and the interaction between things and things through 

the Internet (Chatterjee et al., 2018). IoT is also the most significant emerging trend in technology and 

has kicked off an unprecedented information revolution (Nord et al., 2019). Many always-on, easily 

accessible, information-rich, and interactive means of communication and interaction enable 

connectivity between almost anything in extending the IoT to the Internet of Everything (IoE) (Fredette 

et al., 2012). As a result, IoT can present opportunities for attention. Still, the risk level of devices 

connected to the network can increase, so it is essential to know what motivates consumers to use this 

technology (Pinochet et al., 2018). 

2.2. Quick response code 

The quick response (QR) code was created to enhance automated tracking. QR code is developed from 

the traditional barcode. Their first function is to track or control the inventory of vehicle parts in 

manufactured automobiles (Pillai et al., 2017; Rouillard, 2008). Recently, new types of QR codes have 

been proposed with better appearance and higher capacity (Cai et al., 2019). QR codes allow users to 

extract data in three modes: online, offline or a combination of methods; for example, users can use QR 

codes to connect to websites, send emails or read SMS, save contacts, find map coordinates, listen to 

audio, or watch videos, ... (Aktaş, 2017).  

Conversely, retailers also experience the benefits of QR code labelling and advertising on products 

that integrate with other media or print media to reduce costs and instantly communicate with their 

customers (Shin, Jung and Chang, 2012). QR codes can be integrated into users' smartphone 

applications to scan and decode product information provided by QR codes (Sang Ryu et al., 2013). In 

addition to advertising, businesses can better understand the QR code payment consumer market, and 

it also encourages more purchases because of easy and fast payment (Chang et al., 2021). Thus, in order 

to use QR codes in mobile payment services, users need to have a mobile application that can scan and 

generate QR codes on their mobile devices (Gao et al., 2018). The user can then open the app to scan 

the QR code the merchant displays, enter the payable amount, and complete the payment (Gao et al., 

2018). 

2.3. Perceived risk 

Perceived risk is the nature and degree of risk a consumer perceives when purchasing (Cox and Rich, 

1964). Risk perception explains how consumers perceive risk and try to avoid negative outcomes from 

their decisions (Bauer, 1960). Since consumers are more likely to prevent or reduce negative results 

than to maximise benefits by accepting some risk, it is crucial to study perceived risk to understand 

their behaviour (Im et al., 2008). Forsythe and Shi (2003) define perceived risk as a customer's 

subjective expectation of possible losses when making an online shopping decision.  

Many studies have tested the effect of perceived risk on further innovation adoption, such as internet 

shopping (Forsythe and Shi, 2003), mobile payment (Jin and Lim, 2021), e-services (Featherman and 

Pavlou, 2003) and e-business (Kim et al., 2008a). In general, individuals often perceive significant risks 

in the decision-making process (i.e. purchase decision) (Holak and Lehmann, 1990). So, perceived risk 

is the risk of discomfort and uncertainty that may be unavoidable when using new technology due to 

the unpredictability and objectivity of innovative applications (Pavlou, 2003). Furthermore, Featherman 

and Pavlou (2003) classified risks into seven categories: performance risk, financial risk, timing risk, 

psychological risk, social risk, privacy risk and overall risk. The QR code payment system is mainly 

associated with financial and privacy risks (Srisawatsakul et al., 2020). 
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Low-risk perception contributes to positive attitudes of individuals towards electronic payments 

using QR codes (Chang et al., 2021). The contactless feature of QR code payments makes users question 

their concerns about risk and security (Chang et al., 2021). Furthermore, perceived risk has a decisive 

impact on users' trust in electronic payment systems (Srivastava et al., 2010), thereby reducing intention 

to use (Yang et al., 2012). Perceived financial risk refers to the consumer's perception of possible 

monetary loss due to electronic payments (Featherman and Pavlou, 2003). Transferring funds between 

accounts in electronic payments can raise significant concerns about financial information, such as 

stolen accounts and passwords, and the risk of subsequent loss of funds (Yang et al., 2015). 

The perceived risk of using IoT services is even higher due to the unique characteristics of IoT 

technologies and high levels of information technology participation (AlHogail et al., 2019). Perceived 

privacy risks are uncertainties associated with the possible adverse disclosure of personal information 

when using an IoT system (Featherman and Pavlou, 2003). As a result, IoT systems are connected via 

the Internet, and users' personal information may be exposed (Dong et al., 2017). Using an IoT system 

may reveal consumers' personal information, which may also bring an adverse effect (Ohkubo et al., 

2005). 

In an online environment where there is a possibility of negative outcomes or high uncertainty, 

consumers' perception of risk increases (Bashir & Madhavaiah, 2015). Furthermore, Hu et al. (2019) 

stated that perceived risk refers to the financial and privacy risks users perceive when choosing 

technology services. Bashir and Madhavaiah (2015) concluded that perceived risk negatively affects 

consumers' attitudes toward e-banking services. In particular, the higher the perceived risk, the less 

favourable attitudes towards a specific technological product (Huei et al., 2018). In other words, 

perceived risk determines an individual's attitude towards technology products and services (Huei et al., 

2018). 

H1: Perceived risk has a negative effect on consumer attitudes.  

2.4. Technology acceptance model  

Mathieson (1991) argues that the technology acceptance model (TAM) captures user perception in a 

general way, provides specific information, and therefore predicts human behaviour well. TAM has 

been confirmed to be a robust and suitable model for predicting individual information system adoption 

(Davis et al., 1989). It is used to explain customer behaviour in many contexts, for example, in online 

banking (Tan and Teo, 2000), online shopping (Ha and Stoel, 2009), social networking (Pinho and 

Soares, 2011), … According to TAM's proposition, their behavioural intention directly determines 

individuals' use of new technology. In addition, Davis (1989) further argued that behavioural intention 

is a function of attitudes and two specific beliefs: perceived usefulness and perceived ease of use. 

Perceived usefulness is the degree to which individuals believe using a particular technology will 

enhance their performance (Kim et al., 2008b; Lee et al., 2005). In an online environment, perceived 

usefulness is based on the idea that a particular technology can be helpful for someone to achieve a 

specific outcome (Liébana-Cabanillas et al., 2015). Previous e-banking studies have provided empirical 

evidence of a significant positive effect of usefulness on consumer attitudes (Celik, 2008; Chau and 

Ngai, 2010; Cheng et al., 2006; Chiou and Shen, 2012; Lee, 2009). TAM proposes that perceived 

usefulness is the primary antecedent of attitude towards intended use (Davis, 1989) and has been 

verified in many studies (Huarng et al., 2010; Shin and Shin, 2011; Muñoz-Leiva et al., 2012; Daim et 

al., 2013; Liébana-Cabanillas et al., 2014). 

H2: Perceived usefulness positively affects consumer attitudes. 

Perceived ease of use by an individual using a particular system is easy and straightforward (Davis, 

1989; Taylor and Todd, 1995). Therefore, this is considered one of the most influential attributes in 

adopting new technology (Moore and Benbasat, 1991). Many studies have experimentally determined 

that perceived ease of use affects individuals' attitudes toward using information systems (Davis et al., 
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1989; Venkatesh, 2000). Moreover, various studies have confirmed similar results regarding online 

application adoption (Celik, 2008; Chau and Ngai, 2010; Chiou and Shen, 2012; Giovanis et al., 2012; 

Lee, 2009). 

H3: Perceived ease of use positively affects consumer attitudes.  

In addition, attitude is also a determinant of behavioural intention in TAM. It refers to an 

individual's view (positive or negative) towards a particular behaviour. According to Bailey et al. (2017), 

attitude is an essential predictor of user adoption of technology (Crespo et al., 2013; Sun and Chi, 2018). 

In addition, Song et al. (2021) also argue that the TAM model has acknowledged that attitude is the 

primary determinant in predicting users' intention to use new technology. Moreover, many previous 

studies have shown that attitude towards a particular technology positively impacts the intention to use 

technology (Davis et al., 1989; Gefen et al., 2003; Liu et al., 2016). 

H4: Attitude towards using QR codes positively affects consumers' intention. 

2.5. Variety seeking 

Variety-seeking is part of human nature (Lee et al., 2020). Hou et al. (2011) argued that variety-seeking 

is the desire to change services/products to seek satisfaction. Variety-seeking behaviour explains 

customer satisfaction with attributes of an alternative product/service, leading to a change in purchasing 

decisions (McAlister, 1982). Behaviour change helps eliminate boredom and stimulate customer 

satisfaction (Derinalp Çanakçı & Birdir, 2020). This behaviour benefits consumers but harms 

businesses (Woratschek and Horbel, 2006).  

Kim et al. (2017) demonstrated that variety-seeking moderates the relationship between 

components of individuals' perceptions. Additionally, variety-seeking relates to consumers' attitudes 

(Chien-Huang and Hung-Chou, 2012). Aaker and Joachimsthaler (2000) used variety-seeking to 

explain the relationship between consumer perception and attitude, and variety-seeking plays a critical 

moderating role in this relationship. 

H5a: Variety-seeking moderates the relationship between perceived risk and consumer attitudes. 

H5b: Variety-seeking moderates the relationship between perceived usefulness and consumer 

attitudes. 

H5c: Variety-seeking moderates the relationship between perceived ease of use and consumer 

attitudes.  

 
Fig.1: Conceptual framework 
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3. Methodology 

The article used the convenience sampling method to collect data. This study was conducted randomly 

to survey GenZ generations in Ho Chi Minh City, Vietnam, for electronic payment by QR code from 

September 2022 to October 2022. The survey site is a big city and the economic centre of Vietnam, 

where technology is most developed in Vietnam, so the application of QR codes in Ho Chi Minh City 

has become the focus of this survey. The survey is designed with six scales with 33 variables with a 5-

point Likert scale for observed variables (1 - Strongly disagree, 2 - Disagree, 3 - Normal, 4 - Agree, 5 - 

Strongly agree). Specifically, the scale includes perceived risk (PR), perceived usefulness (PU), 

perceived ease of use (PEU), attitude (ATT), intention to use (BI) and variety seeking (VS). These 

scales are all inherited from previous studies (See Table 1). Finally, the study collected a total of 409 

valid samples.  

This study uses the quantitative research method and partial least squares structural equation 

modelling (PLS-SEM) analysis by SmartPLS to test the hypotheses in the model. In the first stage, the 

research tests the measurement model (reliability, convergent and discriminant validity). The scale's 

reliability was tested by analysing Cronbach's α (CA) and composite reliability (CR). The convergent 

validity was checked by analysing the average variance extracted (AVE) and outer loadings. The 

discriminant validity was assessed by analysing Fornell - Larcker criterion and the HTMT index 

(heterotrait - monotrait ratio).  

The next is to assess the structural model (evaluate multicollinearity, the model's and predictive 

power) and hypothesis. Testing the phenomenon of multicollinearity through analysis of variance 

inflation factor (VIF), the explanatory power through the study of the coefficient R2 and the predictive 

accuracy through the analysis of the coefficient Q2. Evaluation of research hypothesis by bootstrapping 

technique with sample size 5000 to determine the path coefficients and statistical significance (Hair et 

al., 2019). 

4. Results and Discussions 

4.1. Descriptive statistics 

Out of 409 valid survey samples, females accounted for 66.5%, higher than males only accounted for 

33.5%. Regarding education level, people with university or college degrees accounted for the highest 

rate at 91.7%. Most participants live mainly in the central area of HCMC, 65.8%, and the east area 

accounts for 10.5%. In comparison, the southern and the northern regions have 8.6% and 8.8%, 

respectively, and the lowest proportion is the western area of Ho Chi Minh City, with only 6.4%. Not 

only that, but the survey sample also shows that 56% of people who sometimes pay with QR codes 

account for the highest percentage, but those who always use QR code payments are the lowest, with 

only 5.6%.  

4.2. Measurement model assessment 
Table 1: The data validity 

Concepts Items CA CR AVE 
Outer 

loadings 

Attitude 

(Suh and Han, 2002; Shih and Fang, 

2004) 

5 0.913 0.935 0.743 
0.825-

0.895 

Intention to use 5 0.906 0.930 0.727 
0.835-

0.860 
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(Walker and Johnson, 2006;  Al-

Sukkar, 2005) 

Perceived ease of use 

(Aldás‐Manzano et al., 2009) 
5 0.911 0.933 0.737 

0.819-

0.875 

Perceived risk 

(Zhao et al., 2008; Grabner‐Kräuter 

and Faullant, 2008) 

3 0.833 0.900 0.749 
0.857-

0.879 

Perceived usefulness 

(Sutanonpaiboon and Mastor, 2010) 
6 0.894 0.919 0.653 

0.778-

0.855 

Variety seeking 

(Van Trijp and Steenkamp, 1992) 
5 0.880 0.913 0.677 

0.756-

0.867 

According to Hair et al. (2019), the scale has high reliability when Cronbach's α (CA) and composite 

reliability (CR) have values greater than 0.7. Based on Table 1, the scale of concepts in the research 

model has high reliability because the values are more significant than 0.7. Specifically, the minimum 

CR value is 0.900, and the minimum CA value is 0.833. In addition, the outer loadings are all greater 

than 0.7 (Götz et al., 2009).  

 

Table 2: Fornell-Larcker criterion 

Concepts (1) (2) (3) (4) (5) (6) 

Attitude (1) 0.862      

Intention to use (2) 0.771 0.853     

Perceived ease of use (3) 0.665 0.600 0.858    

Perceived risk (4) -0.317 -0.290 -0.338 0.866   

Perceived usefulness (5) 0.575 0.588 0.625 -0.272 0.808  

Variety seeking (6) 0.512 0.562 0.413 -0.102 0.350 0.823 

The scale also achieves convergent validity when all scales have AVE values greater than 0.5 (Hair 

et al., 2019). Besides, the results in Table 2 and Table 3 show that the square root of the AVE of a 

concept is greater than the inter-correlation coefficients with other concepts (Fornell & Larcker, 1981), 

and all HTMT values are below the threshold of 0.85 (Ringle et al., 2015). Thus, the structures in this 

study all have discriminant validity. 

Table 3: Heterotrait-monotrait ratio (HTMT)  

Concepts (1) (2) (3) (4) (5) (6) 

Attitude (1)       

Intention to use (2) 0.845      

Perceived ease of use (3) 0.726 0.659     

Perceived risk (4) 0.359 0.331 0.386    
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Perceived usefulness (5) 0.633 0.649 0.690 0.313   

Variety seeking (6) 0.570 0.630 0.460 0.120 0.392  

4.3. Structural model assessment 

The VIF index of the variables all meet the standard of less than 5, so multicollinearity does not 

significantly impact the analysis results (Hair et al., 2019). In addition, the adjusted R2 of the attitude 

of 0.556 proves that the variables explain 55.6% of the variation in attitude. Similar to intention to use, 

the independent variable defines 59.4% of the interpretation of this factor. In addition, the attitude with 

a Q2 value of 0.536 indicates a high level of forecast accuracy when Q2 > 0.5 (Hair et al., 2019). 

Meanwhile, this value of intention to use is 0.495 in the range of 0.25 to 0.5, so the accuracy of the 

forecast is average (Hair et al., 2019).  

According to Table 4, most hypotheses are accepted at the significance level of 0.01, 0.05, or 0.1, 

except for hypothesis H5c, which was rejected because of its high p-value (0.561). The analysis also 

found that perceived ease of use strongly impacts attitude with β = 0.431. Meanwhile, perceived risk 

has a negative effect on attitude (β = -0.102), but the level of influence is much lower than perceived 

ease of use and perceived usefulness (β = 0.196). In addition, this study also demonstrates the 

moderating role of variety seeking between perceived risk, perceived ease of use and attitude. Thus, 

variety-seeking has a positive effect on strengthening these relationships.  

Table 4: The hypothesis testing 

Hypothesis Relationships β P-values Results 

H1 PR→ATT -0.102 0.006 Accepted 

H2 PU→ATT 0.196 0.002 Accepted 

H3 PEU→ATT 0.431 0.000 Accepted 

H4 ATT→BI 0.771 0.000 Accepted 

H5a VS x PR→ATT 0.077 0.021 Accepted 

H5b VS x PEU→ATT 0.119 0.023 Accepted 

H5c VS x PU→ATT -0.035 0.561 Rejected 

Perceived usefulness and perceived ease of use are confirmed to be two factors that significantly 

influence users' attitudes (Wang et al., 2018; De Luna et al., 2019; Liu et al., 2019). Similar to previous 

studies, the analysis results of this study once again confirm that perceived usefulness (β=0.196, 

p<0.005) and perceived ease of use (β=0.431, p<0.001) have a positive impact on attitude. Bashir and 

Madhavaiah (2015) showed that perceived usefulness has the most decisive impact among the three 

factors directly affecting attitude. The findings in this study are in stark contrast to the results above. 

Perceived ease of use is the factor with the most substantial impact on attitude. It means that when 

customers are interested in IoT technology, they want the product to be easy to use first. This result 

shows that if there are many technology choices in the same field, customers prefer technology that is 

easy to use over ones with many advanced features. For GenZ, the generation born and raised with the 

Internet, some people still did not know how to use a new technology when it first appeared. So, they 

have to spend time studying and learning to use it fluently. It will become a hindrance for them, and 

from there, for new technologies, they will pay less attention to them. Therefore, ease of use will be an 

essential factor in attracting people. 
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The results also show that variety-seeking positively moderates the relationship between perceived 

risk and attitude. This finding is entirely different from Kim et al. (2017). Kim et al. (2017) suggest that 

variety-seeking has no moderating role in the relationship between perceived risk and attitude. 

Meanwhile, this study demonstrated that variety-seeking enhances this relationship, offering that this 

finding continues and complements the understanding of its role. Variety-seeking is part of people's 

behaviour and influences decision-making (Palalic et al., 2021). It involves switching usage between 

normal functions (Koschate-Fischer et al., 2018). Therefore, people who seek variety will increase their 

awareness of the possible risks of each type of utility of IoT technology. Thus, an individual who 

understands many risks (such as poor security, easily stolen information or using QR codes to defraud 

assets) will always be wary and hesitant when making electronic payments via QR codes. 

Meanwhile, variety-seeking positively moderates the relationship between perceived risk and 

attitude, meaning that as persons experience different forms of payment or learn more information, this 

relationship is even more pessimistic. Specifically, when users know through various payment methods, 

making them collect more information, they will be aware of many risks when making electronic 

payments. Therefore, they are more worried and insecure when facing security and safety issues in 

online transactions. This result is also similar to the relationship between perceived ease of use and 

attitude of variety-seeking. Customers better understand their different payment methods and become 

more familiar with them. Since then, they have found using payment methods more straightforward and 

accessible. From there, it helps to improve their attitudes towards the behaviour of using IoT 

technologies such as QR codes.  

Fig.2: The analysis results 

5. Conclusion 

This study shows that ease of use substantially impacts customer attitudes towards IoT technology usage 

more than perceived risk and usefulness. From there, it shows the importance of ease of use to an 

individual's attitude when using QR codes for payment. This result implies that a product does not need 

to be overly complicated but should focus on its ease of use. Consumers tend to be attracted by the ease 

of understanding and use of new payment methods in e-payment (Abrazhevich, 2001). This finding 

helps businesses use online payment systems via QR codes to understand customer needs. From there, 

companies will improve their services to be as simple as possible. Not only payment by QR code, but 

businesses can also apply this in the other payment field, such as near-field communications and Internet 

banking, or expand in other areas.  
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Another finding is that customer variety seeking positively moderated the relationship between 

perceived risk, perceived ease of use and their attitudes towards IoT technology usage. Thus, customers 

tend to look for more and more products to replace online payments via QR, so their perceived risk and 

ease of use for this technology will increase. When a new technology is released or launched, people 

attracted by it will try to thoroughly learn about its form, functionality, and benefits (Keni et al., 2020). 

From there, their knowledge will be enhanced. Therefore, they will understand the risks they face and 

know how to use many different technologies. However, they will benefit from other technologies when 

they know too much about technology. As a result, their perception of the usefulness of that technology 

diminishes. Instead, they will enjoy the features and benefits of newer technologies. Through this, 

businesses can apply these to the design of the following product or innovate and upgrade to the latest 

version instead of the old ones. Instead, they must create a product that is easy to use and has high 

security, even integrating more and more new features. 

New technologies will gradually replace old ones, so businesses must constantly change themselves 

to adapt to the digital technology revolution. The study's findings help companies to understand users' 

wants and requirements when using new technology like IoT. For example, they need to integrate many 

functions in the QR code to make it easier for customers to pay and reduce the risk of changing many 

applications. For example, instead of paying according to the previous processes, businesses can always 

integrate the necessary information into the QR code to make it easier for customers to pay. For example, 

by deploying the multifunctional QR code, companies will bring users closer to online payment services 

with QR codes. 

The article has some limitations which further studies can improve. Firstly, the survey is based on 

the convenience sampling method. Also, the respondents are mainly GenZ, and there is a lack of 

equality among other age groups, so it is necessary to expand the survey subjects. Secondly, the survey 

was only conducted in Ho Chi Minh City, Vietnam, so the results do not represent all cases. Third, IoT 

has many fields, but this research only focuses on electronic payment via QR code and has not expanded 

to other areas. As mentioned above, this study will be a premise for future studies to exploit more about 

QR code usage in IoT technology such as NFC, home banking, and banking apps on wearable devices 

(e.g. Apple smartwatch). Also, if possible, the following research should expand the scope of the survey 

to make the results more widely disseminated and more authentic. The number of smartphone users and 

the need to search for information is increasing. Therefore, further studies should evaluate other roles 

of variety-seeking and make comparisons to confirm the results or find new findings and add new 

knowledge. 
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