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Abstract: The E-commerce business is continuously growing and attracts the attention of 
practitioners as well as researchers. Its acceptance among consumers has been the subject of 
academic research for more than a decade now. In particular, the Technology Acceptance 
Model and latent factor analysis originally used for information system adoption show signs 
of high popularity in the e-commerce domain. Replication studies, on the other hand, have 
not received much attention. Despite the fact that replication guarantees progress in every 
scientific discipline, customer behaviour is no exception. In order to alleviate this undesirable 
condition and verify previous research in the field, we have selected a popular journal article 
from Ha and Stoel (2009) and re-searched their main model. To do that, an internet survey 
was conducted among 125 online consumers. Website design, customer service, privacy/ 
security, and shopping atmosphere/ shopping experience were the factors evaluated in this 
study with e-shopping quality as a second-order factor. Exploratory factor analysis revealed 
that latent factors do not load as previous research suggests thus we failed to replicate the 
model. Further, confirmatory factor analysis showed better results with decent reliability of 
the model. However, validity measures showed troubling values. Based on the findings, 
implications for future research are proposed in the conclusion. 
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1 Introduction 

Electronic commerce or e-commerce has continuously grown for decades. Due to the accessibility of internet connection, 
safer payments and more businesses going online, more and more customers are doing their shopping in this virtual 
environment. This is followed by the growth in sales of online vendors. Yet, the pace of online shopping acceptance is 
somehow uneven. To explore the reasons behind these differences, researchers are trying to describe factors influencing 
online shopping adoption in many countries and markets. A handful of studies attempt to explain consumer acceptance 
of e-commerce from the perspective of the technology acceptance model (TAM). It explains the ease of use and usefulness 
of technology influencing consumers’ attitudes towards acceptance of technology and hence the use of it. 

The TAM model originally used to explain and increase user acceptance of consumer systems has gotten considerable 
attention from academics. It is probably the most influential model on acceptance. It proposes a belief-attitude-intention-
behavior causal relationship for explaining and predicting users' system acceptance. According to TAM, perceived 
usefulness and perceived ease of use determine a person’s attitude toward using technology and the attitude then forms 
an intention to use and final behaviour. It has been widely used to explain e-commerce or online shopping adoption (Gefen 
et.al.2003; Pavlou 2003) 

TAM represents the behaviour as the outcome predicted by perceived ease of use, perceived usefulness, and behaviour 
intention. Davis (1989, 1993) describes technology acceptance based on TAM as a three-stage process, whereby external 
factors like system design trigger cognitive responses such as perceived ease of use or perceived usefulness, which, in 
turn, form an affective response like attitude towards using technology, influencing user behaviour. The higher the 
affective response, the higher the likelihood that the behaviour will occur. The effect of perceived usefulness can have a 
direct impact on the actual use of the technology, but, perceived ease of use does not affect user behaviour directly. The 
model thus suggests that, if technology is expected to be easy to use, it is more likely to be considered beneficial and it 
will stimulate acceptance of that technology (Davis et al. 1989; Davis 1993). 
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Figure 1 Technology Acceptance Model 

 

Source: Davis et al. (1989) 

Individuals’ decision to perform behaviour is the result of the analysis of the benefit that they expect to receive from 
the behaviour compared to the effort or costs they put in to perform the behaviour (payne & Payne 1985; Payne 1982). 

Perceived usefulness is defined as an individual's perception of the extent to which the use of a particular technology 
improves performance. Perceived ease of use is the extent to which a person believes that a particular technology is easy 
to use (Davis 1989). Perceived ease of use also resembles the complexity factor, which is theorized as a barrier to 
innovation adoption in the innovation diffusion literature. It has been defined as the extent to which individuals find 
innovations difficult to understand and apply. 

Previous studies have confirmed TAM as a robust framework for understanding user adoption of technology in various 
contexts, including banking technology (Adamson & Shine, 2003), m-commerce (Bruner & Kumar, 2005), telemedicine 
technology (Chau & Hu, 2001), etc. Despite the robustness of the TAM, some research has shown conflicting results 
regarding the impact of usability on attitudes. Researchers have suggested that persuasive factors such as usefulness, 
enjoyment, self-confidence, and achievement may influence a person's attitude toward using technology more than ease 
of use (Van der Heijden & Verhagen, 2004). 

Although the widespread application of TAM confirmed the robustness of the theory, the authors of the model focused 
on increasing its predictive power. The rationale for extending the model is that there is a limited understanding of the 
conditions underlying user perceptions of technology use. Vijayasarathy (2004) argues that the variables in TAM are 
more suitable for decisions involving the selection of a few technology choices than for situations where users make 
voluntary decisions such as online shopping. Therefore, the original TAM variable may not sufficiently capture the key 
factors influencing consumers' attitudes toward the e-shop. 

Since replication is a vital element of research  (Graham et al. 2017), there were attempts to conduct such studies 
including the TAM model. Some of them have been successful (Melas et al. 2011) but some failed (Adams et al. 1992; 
Chau & Hu 2001; Barnett et al. 2006; Subramanian 1994). This means that for generalization we have to repeat the 
research again to confirm that the model is valid. Independent research teams should undertake subsequent verification 
and assess the interpretations and biases of the original researchers (Uncles & Kwok 2013). Moreover, to the best of our 
knowledge, there are no replications of the TAM model in e-commerce. Therefore, the objective of this paper is to verify 
the extended TAM model in the e-commerce context. We do it by replicating the final model of Ha & Stoel (2009) study 
which has attracted the attention of many scholars. It has been cited 621 times in Web of Science database as of 08 
October 2023. 

2 Methods 

The general approach of this paper is replication research. Replications can be categorized based on the level of similarity 
with the original study. Uncles & Kwok (2013) describe differentiated close and exact replications. In exact replication, 
the study is done again within the same context of time, space and phenomena. Close replications allow alteration of one 
of these to some extent. For instance, collecting data in the same space on the same phenomena but in the first and later 
in the second quarter of the year. Lastly, differentiated replication allows for major changes in time, space and phenomena 
or combination. We have conducted the replication in different time and space (India 2022) compared to the original 
study (USA 2009). Therefore we can categorize our research as a type of differentiated replication. 

Data were collected from people of all ages, gender, employment type, and level of education. The questionnaire 
consisted of 17 variables corresponding to factors of web design (WD), customer service (CS), privacy/security (PS), and 
atmospheric/experiential (AE). All variables except for demographic information were assessed using a 7-point Likert 
scale (1= strongly disagree, 7= strongly agree). Respondents were initially asked to name the e-commerce site they use 
quite often and asked to keep that retailer’s name in mind while filling out the questionnaire. All the variables used in this 
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study were adopted from previous research (Ha & Stoel, 2009). On average, respondents spend about 7 minutes 
completing the survey. 

A total of 125 responses were collected. The sample size is similar to some previous studies on TAM (Adams et al. 
1992). 63 respondents were females which makes it 50.4% of the total respondents. 45.6% of the respondents fell under 
the age group of 26 to 30 years and 27.2% fell under the group of 20 to 25 years. Out of the 125 respondents, only 2 were 
over the age of 50. 92.8 % of the respondents were graduates and 65 respondents had a master’s degree and above 
qualifications. Students accounted for only 10.4% of this survey and 10.4% of respondents were unemployed. 80 
respondents were employed full time and 12 were self-employed. 

Exploratory and Confirmatory factor analysis are used to examine the underlying factor structure of the data. But it 
plays quite different roles in terms of the purpose of given research: One is used for theory building and the other is used 
mainly for theory testing. 

Exploratory factor analysis (EFA) is used to identify a set of latent or unobserved factors that reconstruct the 
complexity of the observed data in an essential form. By “essential form”, it means that the factor solution extracted from 
EFA should retain all important information available from the original data. However, unnecessary and/ or redundant 
information and noises induced by sampling and measurement errors are removed (Henson & Roberts, 2006) 

Confirmatory factor analysis (CFA) on the other hand is employed to test an existing theory. It is used when there is 
a strong model assumption and the relationships between the items are tested and the factors and related items are known 
(Bandalos & Finney, 2010).  

EFA was performed using principal component analysis and the oblique rotation method (oblimin) was utilized as the 
presence of correlations across underlying e-commerce factors was presumed (Matsunaga, 2010). The minimum factor 
loading (factor-variable correlation) criteria were set to 0.50. The communality of the scale, which indicates the amount 
of variance in each dimension, was also assessed to ensure acceptable levels of explanation. A minimum eigenvalue of 
1.0 was used as the criterion for the factor number decision. Later, CFA was performed using a free version of Smart PLS 
software. 

3 Research results 

Lets begin with the results of EFA. The overall significance of the correlation matrix was assessed using Bartlett’s Test 
of Sphericity, which provides a measure of the statistical probability that the correlation matrix has a significant 
correlation among some of its components. The result was significant, P <0.001, which indicated its suitability for factor 
analysis. The Kaiser-Meyer-Olkin measure of sampling adequacy (MSA), which indicates the appropriateness of the data 
for factor analysis, was 0.855. Data with MSA above 0.8 are considered appropriate for factor analysis (Kaiser & Rice, 
1974) 

The factor solution derived from this analysis yielded three factors for the scale, which accounted for 65.58% of the 
variation in the data. Scree plot, another technique to determine the number of underlying factors also shows a similar 
result (Fig.2) 

Figure.2 Scree Plot 

 

Source: own research 

Exploratory factor analysis revealed that three factors can be used for measuring consumer acceptance of e-commerce. 
It is one less than expected when compared to the original study. 
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Table 1. Pattern Matrix 

 

Source: Own research 

The above table shows us whether our items for a particular construct load well together or not. The first four items 
representing Web design load well together and variables 5 to 9 representing customer service also load together. Varia-
bles 10 to 13 load well together to their parent construct which is privacy/ security. However, we can see that variables 
14 and 16 load to construct customer service and variable 17 loads to factor Privacy/ Security. Variable 15 doesn’t show 
any loading at all. We expect those three variables to represent their own construct, experiential/atmospheric. 

Further, the CFA has been calculated via Smart PLS software. Similarly to the original study (Ha & Stoel, 2009), 
there was a second-order construct used to convey a hypothesis that the first-order constructs are seemingly distinct but 
ultimately related by one common underlying higher-order construct. Figure 3 shows the final causal model with second-
order construct alpha, the E-shopping quality. The model shows solid path coefficients between the first-order constructs 
and the alpha. Factor loadings are also significantly better compared to what we previously saw in exploratory factor 
analysis. However, Hair et al. (2019) recommend values higher than 0.708 for acceptable item reliability. Only two of the 
four items meet this criterion in the Website design construct (WD2 and WD3). In Customer service, Privacy/Security 
and Atmospherical/Experiential constructs at least one item does not meet the criteria (CS2, PS5 and AE2). 

Fig.3 Causal model 

 

 

Source: Own research 

Additionally, when the overall model reliability and validity was inspected, we can see several threshold violations as 
well (table 2). First, Cronbach's alpha score for website design shows a lower-than-acceptable result. Cronbach's alpha 
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should be at least 0.7 (Nunnally & Bernstein, 1994). Second, based on Jöreskog (1971), the composite reliability score 
for confirmatory research is 0.7 thus the parameter in website design does not meet these criteria as well. In the original 
study, Cronbach's alpha and AVE for Web Design were 0.89 and 0.73 respectively, for Customer service 0.89 and 0.70, 
for Privacy/Security 0.95 and 0.78, and last but not least for Atmospheric/Experiential 0.75 and 0.60.  

Table 2 Construct reliability and validity 

 

Source: Own research 

Further, the reliability and convergent validity of the model have been measured by Average variance extracted 
(AVE). As table 2 shows, there are two constructs violating the threshold of AVE being at least 0.5 (Bagozzi &  Yi, 
1988). It is a Website design and second-order construct E-shopping quality. Common praxis is to run the model again 
without problematic items, however, this is not the case for a replication study. The purpose here is to verify not modify. 

 

4 Conclusions 

Growth in the number of internet users, smartphone and computer owners, online shops, and secure payment providers 
positively contributed to the growth of e-commerce. Interestingly, some countries as well as industries and product 
categories experience different e-commerce adoption rates. To explain the factors behind e-commerce adoption in 
different contexts, the technology acceptance model gained popularity among scholars. However, TAM replication 
studies showed mixed results, and more research is needed. Therefore this paper replicated the extended TAM version 
used in the popular study by Ha & Stoel (2009). 

Both exploratory and confirmatory factor analyses gives unsatisfactory results. Only three factors were generated by 
EFA compared to the theoretical four. Moreover, the items expected to represent Experiential/Atmospheric failed to load 
together. These items loaded onto a factor other than its underlying factor and one item did not load at all. Further, 
confirmatory factor analysis showed inconsistencies in comparison to the original study. Also, violations of the criteria 
for item loadings as well as construct validity and reliability were observed. 

To conclude, this study failed to provide evidence of the model's reliability outside context other than the initial study. 
Interestingly, this study is one of the few with the goal of replicating previous research in the TAM literature within the 
e-commerce adoption topic. Since we have not verified the model, I would like to urge my colleagues to pursue more 
replications since these and only these can provide solid evidence of consumer behaviour. 

This study surveys consumers from India only thus the generalization of findings to consumers outside India is 
problematic. Another major limitation of this study is the inadequacy of the sample size. Only 125 responses were 
collected which also impedes the generalization of the results. In the original study, the sample size was 298. 
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