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Abstract 

This paper summarizes an explorative study of the efficiency, design, and enjoyment that 

contribute to consumers’ adoption of an integrated single platform E-payment system. The 

problems of inefficiency, not attractive design and not enjoyable encourages us to study these 

factors. The empirical results from the quantitative analysis suggest that efficiency, design, 

enjoyment, perceived usefulness, as well as perceived ease of use, are significant factors that 

contribute to consumers’ intention to utilize the single platform E-payment. Marketing and 

Management personnel of the E-payment organizations will be able to utilize the study 

information for developing products and services that encourage the usage of single platform 

E-payment.  

1. Introduction 

There is a concern of current e-payment solution in providing a good design, an efficient and 

enjoyable way for E-payment transaction (Meuter, Ostrom, Roundtree, and Bitner, 2000; Lai, 

2007, Alkibsi and Lind, 2011; Lai, 2014; Lai, 2016). E-payment has been around but the 

usage is not as high as expected due to problems of inefficiency, not attractive design and not 

enjoyable. Therefore, organizations providing E-payment solutions are looking at the 

efficiency, design and enjoyment single platform e-payment to encourage usage of 

E-payment. This has given us the opportunity to study the effects of efficiency, design, and 

enjoyment that will encourage the use of single platform E-payment.   

1.1 Technology Acceptance Model 

Technology Acceptance Model (TAM) which established based on the Theory of Reasoned 

Action, was first introduced by Fred Davis in 1986. The model aims to provide an 

understanding of information technology acceptance and pertinent domains of 
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human-computer interactions (Davis et al., 1986). In TAM, two beliefs, namely perceived 

usefulness and perceived ease of use was proposed to be the key predictors for behavioural 

intention towards information technology (Davis et al., 1989), and perceived ease of use 

affects perceived usefulness (Venkatesh & Davis, 2000). Perceived usefulness is defined as 

the extent to which an individual believes that his or her job performance will be enhanced 

through particular system use, and perceived ease of use refers to the extent which an 

individual believes that using the system will be free of effort (Davis et al., 1989).   

To date, TAM has emerged as one of the most employed model in new information 

technology acceptance research, such as e-payment (Lai, 2017), e-commerce (Qiu, & Li, 

2008), online learning (Park et al., 2009) and instant messaging (Lu et al., 2009). Besides 

perceived usefulness and perceived ease of use, other external variables do play important 

roles in enhancing the explanatory power of TAM (Venkatesh & Davis, 2000; Moon & Kim, 

2001). It was posited that external variables influence perceived usefulness and perceived 

ease of use directly and perceived ease of use and perceived usefulness mediate the 

technology acceptance (Chang et al., 2012). Opposed to the initial TAM model, attitude is not 

considered in this study due to its discounted role from previous literature (Taylor & Todd, 

1995; Jackson et al., 1997; Riemenschneider et al., 2003: Lai, 2014; Lai 2016). This study 

relooks into TAM model in e-payment context by focusing on the external variables, namely 

efficiency, design, and enjoyment. 

1.2 Efficiency 

Consumers’ expectation of efficiency will be based on fast, reliable and guaranteed 

operations of Single platform e-payment offerings (Lai, 2014). Devaraj, Fan, and Kohli 

(2002) acknowledged that perceived ease of use and usefulness included factors of 

time-saving and price saving that were major measures of the efficiency for Internet retail 

transactions. Phan and Diam (2011) used efficiency as one of the factors for perceived 

usefulness in the study of mobile phone services that the consumers’ intention to use  

1.3 Design 

Szymanski and Hise (2000) and Lai (2016) found that the easier the design of the site for 

online navigation that led purchase and E-payment, the higher the attraction of consumers 

towards using the online site design. Belanger, Janine, and Wanda (2000) and McKnight, 

Vivek, and Charles (2002) concluded that the impact of online shopping site design will 

influence the consumers’ intention to use online shopping. Ahn, Ryu, and Han (2004) 

discovered that design, navigation and response time had a positive impact on consumers’ 

intention to use online shopping through perceived ease of use and perceived usefulness.  

1.4 Enjoyment  

New information technology like single platform E-payment has provided consumers with 

personal enjoyment and becomes one of the hottest elements for decision making in 

consumers. Lai (2014) found that enjoyment has no significant relationship with perceived 

ease of use. Therefore, in this study enjoyment and perceived ease of use relationship has 

been dropped. Phan and Diam (2011) used enjoyment as one of the factors for perceived 
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usefulness in the study of mobile phone services and found that the consumers’ intention to 

use mobile services was positively related to enjoyment. Furthermore, Ramayah, and 

Ignatius, (2005) only measured the direct relationship of enjoyment with online shoppers’ 

intention to use. Thus, in this research, we will only study the relationship between 

enjoyment and perceived usefulness as well as enjoyment and consumers’ intention to use. 

1.5 Hypothesis 

This study draws upon adapting TAM by adding security in this research framework suited 

for consumers’ intention to use the Internet and mobile E-Payment and gamification. This 

study will use the underlining variables shown in Figure 1 to determine the consumers’ 

intention to use the Internet and mobile E-Payment with the presence of incentives or 

gamification. According to Lai (2016), the design, convenience, and enjoyment are the 

stimuli that represent the system and features capabilities while the perceived ease of use and 

perceived usefulness are the organism that represents the motivation to use the system that 

leads to consumers’ respond to using the system. The literature review of technology 

adoption models and theories for the novelty technology did the comparison of the 

technologies models and the justification of the use of stimulus research theoretical 

framework (Lai, 2017:2018) that can be adapted as shown in Figure 1. 

 

Figure1. Research framework 

 

This study used the underlining variables shown in Figure 1 to determine the consumers’ 

intention to use single platform e-payment. For the purpose of the study, the following 

hypotheses were posited:   
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H1a: Efficiency is positively associated with perceived usefulness. 

H1b: Efficiency is positively associated with perceived ease of use. 

H2a: Design is positively associated with perceived usefulness. 

H2b: Design is positively associated with perceived ease of use. 

H3a: Enjoyment is positively associated with perceived usefulness. 

H4: Enjoyment is positively associated with consumers’ intention to use 

H5: Perceived usefulness is positively associated with consumers’ intention to use  

H6: Perceived ease of use is positively associated with perceived usefulness. 

H7: Perceived ease of use is positively associated with consumers’ intention to use  

2. Research Method 

2.1 Sample and data 

Based on the research framework and the study's hypotheses, this study applied online survey 

questionnaire as a data collection method and non-probability sampling method was used. 

The targeted respondents were consumers who have experience in purchasing goods or 

services online for the last 1 year from the Malaysian users. A total of 455 useable responds 

were collected, exceeded the minimum sample size requirement of 200 suggested by Hair et 

al. (2009). Table 1 summarized the demographic profiles of the respondents. 

2.2 Data Analysis 

The data analysis was conducted in two stages using SPSS and SmartPLS. Respondents’ 

answers were carefully keyed and entered into SPSS (Statistical Package for Social Science 

version 24) and screen for missing values and cleaned. In the preliminary data analysis using 

SPSS, data was then inspected and explored to get the descriptive statistics and frequency 

distributions. This is then followed by examining the presence of univariate and multivariate 

outliers, the violation of normality, correlation, and multicollinearity. The set of data then 

proceeded to SmartPLS for the main analysis and hypothesis testing.  

Some core advantages of PLS-SEM is that it can deal with small sample size, able to handle 

complex causal models, does not require data multivariate normality, uses latent variables for 

subsequent analysis and suitable for predictive research goals (Hackman 2006, Hair et al 

2011, Urbach & Ahleman, 2010).  Based on the discussed advantages of PLS over 

CB-SEM, PLS modelling was used because this present study objective is a prediction, and 

can handle any constructs that are slightly skewed (not normally distributed).  

PLS analysis consists of an assessment of the measurement model (outer model) and inner 

model (structural model). The outer model is to examine the reliability and validity of the 

measures according to model specification and the inner model is to assess the structural 

model estimation (Hair et al 2011).  Outer relation modelling relations between observed 

indicators and latent variables, and inner relations or structural paths represent the 
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relationship amongst the latent constructs (Mandhachitara & Poolthong 2011).   Procedures 

in analyzing measurement and structural models suggested by Hair et al (2014) were 

followed. Hence SmartPLS used to generate the measurement model and follow by a 

structural model. The evaluation of the reflective measurement model includes assessment of 

reliability and validity of the latent variables (Hair, Hult, Ringle & Sarstedt 2016).  This is 

then followed by assessing the structural model which concerned with the relationship 

between the latent variables. 

Table 1 Demographic and Characteristic Profile 

Demographic Frequency Percentage (%) 

Gender   

    Male 249 54.7 

    Female 206 45.3 

Age   

    25 and Below 152 33.4 

    26-40 182 40.0 

    41-55 105 23.1 

    56 and Above 16 3.5 

Marital Status   

   Single 248 54.5 

   Married 207 45.5 

Education   

    Secondary/ High School 117 25.7 

    College/ University 268 58.9 

    Graduate School 70 15.4 

Industry Work in    

    Education 189 41.5 

    Banking/ Finance 39 8.6 

    Retail/ Hypermarket 41 9.0 

    Manufacturing/ ICT 139 30.5 

    Other 47 10.3 

Job Position   

    Top Management 20 4.4 

    Middle Management 155 34.1 

    Junior Management 43 9.5 

    Professional 55 12.1 

    Other 182 40.0 

Interest in single platform E-payment    

    Strongly Interested 240 52.7 

    Interested 10 2.2 

    Neutral 174 38.2 

    Not Interested 27 5.9 

Strongly Not Interested 4 .9 
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2.3 Results of Measurement Model 

Table A: Result of Measurement Model 

  Loadings 

 
CR ( composite 

Reliability)  

Cronbach’s 

Alpha  

AVE ( Average 

Variance 

Extracted) 

CI1 0.811  0.908 0.866 0.712 

CI2 0.876  
 

 
 

CI3 0.851  
 

 
 

CI4 0.838  
 

 
 

D3 0.931  0.983 0.979 0.905 

D4 0.924    
 

D5 0.966    
 

D6 0.964    
 

D7 0.963    
 

D8 0.959    
 

E2 0.832  0.915 0.945 0.684 

E3 0.790  
 

 
 

E4 0.673  
 

 
 

E5 0.900  
 

 
 

E6 0.917  
 

 
 

EF3 0.885  0.960 0.950 0.858 

EF4 0.939  
 

  

EF5 0.928  
 

  

EF6 0.952  
 

  

PEU2 0.889  0.975 0.970 0.828 

PEU3 0.921  
 

 
 

PEU4 0.908  
 

 
 

PEU5 0.927  
 

 
 

PEU6 0.905  
 

 
 

PEU7 0.907  
 

 
 

PEU8 0.913  
 

 
 

PEU9 0.911  
 

 
 

PU1 0.863  0.959 0.887 0.770 

PU2 0.859  
 

 
 

PU3 0.884  
 

 
 

PU4 0.908  
 

 
 

PU5 0.923  
 

 
 

PU6 0.887  
 

 
 

PU7 0.816  
 

 
 

Note: CI= customer intention to use one payment system, D=Design, EF=Efficiency, 

E=Enjoyment, PEU=Perceived Ease of Use, and PU= Perceived Usefulness 
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The measurement model was generated using PLS-SEM algorithm in SmartPLS. The first 

criterion to be evaluated was indicator reliability and then followed by internal consistency 

reliability. Reflective indicators should be eliminated if they fall below 0.7 (Sarstedt, Ringle, 

Smith & Reams 2014) or smaller than 0.4 (Hulland 1999).  The final outer loadings shown 

in Table A. One indicator falls slightly below 0.7 and consideration for removal if it helps to 

improve the reliability. All constructs are having AVE (Average Variance Extracted) values 

above the cut off value of 0.5 (Henseler, Ringle &  Sinkovics, 2009; Hair et al. 2013). The 

Composite reliability (CR) and Cronbach’s alpha values of all constructs were found to be an 

above-suggested threshold value of 0.7  ( Henseler et al 2009, Hair et al 2014). These results 

indicate that the constructs possess adequate internal consistency and validity hence, no items 

were further deleted. Hence the analysis proceeds to the evaluation of discriminant validity.   

 

2.4 Discriminant Validity  

Table B: Discriminant Validity 

  CI Design EF PU PEU E 

Customer intention to use  

one payment system (CI) 
0.844 

     

Design (D) 0.590 0.951 
    

Efficiency  (EF) 0.575 0.812 0.926 
   

Perceived Usefulness (PU) 0.643 0.807 0.796 0.878 
  

Perceived Ease of Use (PEU) 0.603 0.737 0.774 0.829 0.910 
 

Enjoyment (E) 0.591 0.603 0.642 0.612 0.484 0.827 

Note: The Square root of AVEs shown diagonally in bold. 

 

To assess the discriminant validity, Fornell-Larcker criterion is used to evaluate (Mackenzie, 

Podsakoff & Podsakoff 2011) and requires that the square root of AVE value of each 

construct should be greater than its highest correlations with any other construct (Hair et al. 

2014). Table B shows all constructs having higher AVE square root value (in bold) than its 

correlations with other constructs in the model.   

Recent studies suggested that HTMT can be used to evaluate constructs discriminant validity 

(Henseler, Ringle & Sarstedt 2015). Table C showed all the values were found to be above 

0.9 as suggested by Hair et al (2017).   

Hence, the constructs’ discriminant validity are adequate with Fornell-Larcker criterion and 

HTMT. Following established reliable and valid measurement models, the next phase was to 

assess the structural model.   
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Table C: Heterotrait-Monotrait Ratio (HTMT) 

  CI Design EF PU PEU 

CI           

Design 0.636         

EF 0.627 0.844       

PU 0.700 0.836 0.840     

PEU 0.646 0.755 0.808 0.863   

Enjoyment  0.655 0.614 0.659 0.625 0.465 

Note: CI= customer intention to use one payment system, D=Design, EF=Efficiency, 

E=Enjoyment, PEU=Perceived Ease of Use, and PU= Perceived Usefulness 

 

2.5 Results of Structural Model 

The structural model was produced using the bootstrapping procedure in SmartPLS. It was 

run with bootstrapping on 500 subsamples for the 455 cases. Figure A shows the summary 

results of the structural model analysis.  The structural relationships represent the 

hypotheses relationship amongst the constructs (Hair et al 2017). Critical values of path 

coefficient with the one-tailed test are 1.65 and 2.33 at 5% and 1 % significant levels 

respectively. Table D shown that all hypothesis is supported.   

 

Figure 1 Results of Structural Model 
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Table D Results of Hypothesis Testing 

  

Path 

Coefficient  T-values  

P 

Values 

95%          

Confidence 

interval Supported 

Design -> PU 0.450 7.503 0.000 0.332-0.562 Yes 

Design -> PEU 0.318 4.887 0.000 0.192-0.462 Yes 

EF -> PU 0.364 6.069 0.000 0.245-0.475 Yes 

EF-> PEU 0.516 7.604 0.000 0.371-0.638 Yes 

PU -> CI 0.239 2.993 0.003 0.082-0.392 Yes 

PEU -> CI 0.248 4.110 0.000 0.134-0.366 Yes 

E -> CI 0.325 4.133 0.000 0.160-0.450 Yes 

E-> PU 0.109 2.666 0.008 0.034-0.184 Yes 

Note: CI= customer intention to use one payment system, D=Design, EF=Efficiency, 

E=Enjoyment, PEU=Perceived Ease of Use, and PU= Perceived Usefulness 

In the study, endogenous variables CI has 0.495 R2 value, PU has 0.716 and PEU has 

0.633which is considered as moderate (Hair et al. 2014).  

 

3. Results and Discussion  

Efficiency has a positive relationship with perceived usefulness and perceived ease of use and 

also has a positive direct relationship with the perceived usefulness and perceived ease of use. 

Efficiency has a stronger significant relationship with perceived ease of use (β = .52) 

compared to perceived usefulness (β = .37), which means efficiency will contribute more 

towards perceived usefulness than perceived ease of use. Laukkanen and Mika (2007) noted 

that efficiency is vital for mobile banking and, according to Laukkanen and Lauronen (2005) 

for services consumption like location-free access and the ability to react immediately to the 

services.  Anckar and D’Incau (2002) indicated efficiency needs (e.g. productivity) are 

required for m-commerce to deliver special customer value to consumers. Therefore, 

efficiency is an important factor for delivering both usefulness and ease of use for single 

platform E-payment systems. 

The design has a positive relationship with perceived usefulness and perceived ease of use 

and also has a positive direct relationship with the perceived usefulness and perceived ease of 

use. There isn’t much difference for the design significant relationship with perceived 

usefulness (β = .45) and perceived ease of use (β = .38). The design depends on both the 

perceived usefulness and the perceived ease of use as shown in previous studies (Davis, 

1989; Ahn, Ryu, and Han, 2004; Lin and Hsieh, 2006). Therefore, the design should be 

considered imperative in determining perceived usefulness and perceived ease of use. 

Perceived enjoyment has a direct significant relationship with perceived usefulness but it’s 

quite low at (.12). The positive significant relationships between perceived enjoyment with 

perceived usefulness are supported by previous studies (Yi and Hwang, 2003; Lai 2014; Lai 
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and Zainal, 2015). Furthermore, the significant relationship for perceived enjoyment and 

consumers’ intention to use the system are also supported (Van der Heijden, 2003; Shen, 

2012; Cheema et al, 2013; Lai, 2014; Lai and Zainal, 2015). Thus, perceived enjoyment 

could be mediated by perceived usefulness as well as a direct relationship on perceived 

consumers’ intention to use the single platform e-payment system. 

SEM analysis showed a significant positive relationship between perceived ease of use and 

perceived usefulness and it was the strongest predictor of usefulness with a path coefficient of 

0.78. Consistent with the previous studies, perceived usefulness is found to be influenced by 

perceived ease of use (Davis et al., 1989; Venkatesh and Davis 2000; Henderson and Divett, 

2003; Wong and Teo, 2009). When consumers’ perceived a single platform E-payment system 

is easy to use, their perception of the single platform E-payment system is useful too. 

These results indicate that perceived usefulness and perceived ease of use contribute 72% and 

63% respectively towards consumers’ intention to use the single platform payment system. 

The explanatory power R² score of consumers’ intention to use due to perceived usefulness 

and perceived ease of use variables is .50. According to Cohen (1998), the explanatory power 

R² scores was decoded as small (≥ .01), medium (≥ .09), or large (≥ .25). Thus, the results 

showed that the single platform E-payment system has a very high perception of usefulness 

and ease of use and moderate consumers’ intention to use by the consumers’ respondents. The 

results of explanatory power (R²) were the same as the findings of Yi, Jackson, Park, and 

Probst (2006).  Thus, the consumers’ intention to use is significant at 50%. It showed that 

50% of consumers will use the single platform E-payment system in this study. The study, 

therefore, establishes the roles of efficiency, design, enjoyment, perceived usefulness and 

perceived ease of use positioning in determining consumers’ intentions to use the single 

platform E-payment system. Organizations providing E-payment solutions should be able to 

promote and facilitate the implementation of consumers’ intention to use the single platform 

E-payment system with the suggested factors. 

3.1 Marketing and Management Implication 

In recruiting and retaining customers, marketers and management can use efficiency, design 

and enjoyment perspectives in an attempt to offer better services in various levels and ways 

with the consumers (Cheema et al, 2013; Lai and Zainal, 2014, 2015; Lai, 2007, 2016). The 

advantage of perceived ease of use and perceived usefulness make them a great way to offer 

good products/services and encourage consumers’ intention to use (Davis, 1989; Kim, 

Mirusmonov and Lee, 2010; Lai, 2016). Furthermore, the results from the demographic 

respondents showed a good respond of 50% of them are infavour to use single platform 

E-payment. Thus, the marketing management personal shall target these particular 

consumers’ and provide them with single platform E-payment incentives to encourage usage 

of E-payment while management personal shall provide support to ensure the operation and 

end to end E-payment provide consumers will the good experience. 

3.2 Limitation and further study  

One limitation of using online survey is reaching target audiences who have Internet or 

mobile data access only. The data also represents the Malaysian context and might not be 
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relevant in another region. The data was collected at one point of time and may change over 

time due to greater experience and advancement of E-payment technologies. Therefore, 

future study should be expanded to non-internet users using traditional survey method where 

information can assist management to target non-Internet users. This study can be replicated 

in another region as well and use a longitudinal study to examine the Internet and Mobile 

e-payment with incentives or gamification and consumers’ intention to use at various points 

of time.  

4. Conclusion  

In conclusion, the empirical results from this research suggest that convenience and security 

can lead to increase in the usage of consumers’ intention to use a single platform E-payment 

system. Therefore, efficiency, design, and enjoyment should be taken into consideration when 

designing a single platform E-payment system in order to increase the consumers’ intention 

to use.   The empirical results suggested that by having the enjoyment to single platform 

E-payment can encourage the use of E-payment in this research. Thus, further research and 

longitudinal research is requiring for single platform E-payment approach that might still be 

at the infancy stage.  
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