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ABSTRACT  

 

Purpose: E-commerce usage is growing rapidly due to technological advancements and 

changes in consumer behaviour. An emerging trend in e-commerce is v-commerce, which 

uses immersive technologies to deliver interactive experiences for consumers. Therefore, 

it is essential to understand the consumer and their purchasing behaviour in this medium.  

Methodology: To achieve this objective, a quantitative methodology was employed 

using an online questionnaire (N=100). 

Results: The study concluded that a positive attitude towards v-commerce influences 

purchase intention, and that perceived usefulness, perceived ease of use, and perceived 

convenience also influence purchase intention among Portuguese consumers. 

Research limitations: This study is limited by a small, non-representative sample and 

the exclusion of additional influencing factors. Future research could expand on these 

areas. 

Practical implications: The goal of this study is to provide insights into consumer 

behaviour and the factors that determine purchase intention, enabling managers and 

marketers to enhance their strategic decision-making. 

Originality: The study explores the emerging trend of v-commerce and provides valuable 

insights into how immersive technologies can influence purchase intention —an area that 

has not been extensively studied. 
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1. Introduction  

The relevance of e-commerce to consumers has grown significantly in recent years, 

becoming an important aspect of global retail. E-commerce has emerged as an essential 

tool for sales, marketing, and distribution, driven by advances in communication 

networks and the widespread use of mobile devices (Cruz, 2021). With the COVID-19 

pandemic, companies have increasingly turned to e-commerce to boost digital sales while 

adapting to lockdowns and social distancing measures (Cavalcante, 2021). It is estimated 

that e-commerce will reach US$4,117.00 billion in revenue by 2024 and 3.6 billion users 

by 2029 (Statista, 2024c). 

In Portugal, e-commerce is becoming more important in retail due to its convenience and 

improved consumer experiences. During the COVID-19 pandemic, e-commerce use 

increased in Portugal, attracting consumers to online shopping, although not as 

significantly as in some other countries (Plácido et al., 2021; Statista, 2024a; S. Vieira et 

al., 2020). Consumers still prefer the physical shopping experience, with 30% liking to 

see items before purchase, and 15% preferring to hold them on the day of purchase 

(Statista, 2024a). 

The adoption of digital technologies and online services in Portugal has been steadily 

increasing. According to ANACOM (2024), 48.9 % of the Portuguese population aged 

16–74 made online purchases in the three months prior to the survey, with 59.3 % having 

made at least one purchase in the previous 12 months, showing a steady increase 

compared to 2023. The typical online consumer is under 54 years old, has secondary or 

higher education, and resides in urban areas, with employees and students being the most 

active groups. Clothing, footwear, and home-delivered meals are the most purchased 

physical products, while movies, series, and sports content lead among digital products. 

These statistics highlight the growing adoption of digital technologies in Portugal and 

suggest a promising environment for v-commerce, despite the continued cultural 

preference for physical shopping experiences. 

Building on this trend, the AR and VR market in Portugal is also experiencing significant 

growth, reflecting the population’s increasing openness to immersive technologies. The 

market is projected to reach revenues of US$87.5 million in 2025, with a compound 

annual growth rate (CAGR 2025-- 2030) of 9.85%, leading to a market volume of 

US$140.0 million by 2030. VR hardware represents the largest segment, with an 
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anticipated market volume of US $ 23.3 million in 2025. User penetration is expected to 

reach 50.5% in 2025, remaining at the same level by 2030, corresponding to around 

5 million users, with an average revenue per user (ARPU) of US$17. The Portuguese 

market is increasingly adopting innovative AR and VR applications, particularly in 

education and tourism, reflecting the country’s ongoing digital transformation efforts 

(Statista, 2025). These developments suggest a favorable environment for v-commerce, 

where immersive experiences can complement traditional online shopping and enhance 

consumer engagement. 

According to data from Statista (2024c), online shopping is gradually becoming more 

popular among the Portuguese. In 2023, it became the preferred shopping method for 

specific product categories, such as electronics and entertainment. It is projected that by 

2024, half of Portugal's population will be shopping online. 

With the rise and proliferation of mobile technologies and devices, and their use by 

consumers, e-commerce has adapted to this new reality, and m-commerce (mobile 

commerce) has emerged (Statista, 2024b). This type of commerce involves buying and 

selling goods and services via mobile devices (Aamir, 2022). Another growing form of 

commerce is v-commerce (virtual commerce), which uses virtual environments and 

immersive technologies—such as virtual reality (VR) and augmented reality (AR)—to 

conduct commercial activities (Teixeira, 2023).  

This research focuses on v-commerce to identify the factors influencing consumer 

purchase intentions in Portugal. Although v-commerce is a promising form for retail and 

as a marketing tool, its adoption and impact on consumer behaviour remain to be 

explored, so more research is needed to understand its potential and implications 

(Murugaiah et al., 2023; Regt & Barnes, 2019).  

The Technology Acceptance Model (TAM) provides a well-established framework for 

understanding user behavior in digital environments. However, it was initially developed 

for productivity-oriented technologies rather than immersive contexts (Davis, 1989). In 

this study, TAM is applied to v-commerce, focusing on perceived usefulness, perceived 

ease of use, and perceived convenience as factors influencing consumers’ attitudes, which 

in turn affect their purchase intentions. Portuguese consumers, despite increasing online 

purchases, tend to adopt new forms of commerce cautiously due to trust concerns. Among 

online shoppers, 81% frequently check the seller's reliability, 77% verify that the website 

is secure before making a payment, and 86% monitor their bank accounts after a purchase 
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to ensure transactions match their purchases (OECD, 2023). This cautious behavior 

reflects a general preference for experiential shopping and highlights the importance of 

trust in shaping consumer intentions in immersive online shopping environments. 

The main objective of this study is to identify the factors influencing Portuguese 

consumers’ purchase intentions in v-commerce. A quantitative approach using an online 

questionnaire and PLS-SEM was employed to evaluate relationships between perceived 

usefulness, perceived ease of use, perceived convenience, attitude, and purchase 

intention. The convenience sample included respondents aged 16–74, with diverse 

educational backgrounds and geographic locations, reflecting a broad representation of 

Portuguese online shoppers. 

The article starts with a brief theoretical overview of v-commerce, TAM (Technology 

Acceptance Model), and the factors that influence purchase intention. The second section 

explains the methodology used to achieve the research objective and describes how the 

data were collected and processed. The third section presents the statistical results from 

the sample. The fourth section discusses the data in the context of existing literature. 

Finally, the last section outlines the main conclusions, implications, suggestions, and 

limitations of the research. 

 

2. Literature Review 

This section provides a brief theoretical overview of the concepts underlying the research, 

including v-commerce, the technology acceptance model (TAM), and the purchase 

intention factors associated with v-commerce. 

 

2.1.  V-commerce  

Virtual commerce, also known as v-commerce, is an emerging trend in e-commerce that 

has the potential to impact consumer behavior. V-commerce utilizes immersive 

technologies such as virtual reality (VR) and augmented reality (AR) to provide 

immersive shopping experiences (Luna-Nevarez & McGovern, 2021; Shen et al., 2021; 

Simonetti & Bigné, 2021).  

V-commerce has several advantages, including the possibility for consumers to explore 

stores virtually, check out products from all angles in real time and in a realistic way, and 

shop in a realistic environment (Billewar, 2021; Chodak & Ropuszyńska-Surma, 2023). 
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Also, according to Chesney et al. (2017), v-commerce use can address the trust deficit 

associated with online shopping by offering information-rich environments that facilitate 

more meaningful interactions. Thus, v-commerce has the potential to bridge the gap 

between the physical and digital retail environments, making online shopping experiences 

interactive (Shen et al., 2021).  It also offers the following advantages: the ability to 

present products in their typical environment, the option to view products from distant 

locations, the opportunity for face-to-face dialogue with the retailer or salesperson, and 

the chance for people with mobility issues to interact with the product, store, and retailer 

(Chodak & Ropuszyńska-Surma, 2023). Despite all the advantages, there are also 

drawbacks, such as consumers may experience side effects (e.g., nausea, vomiting, 

dizziness, headaches); shopping addiction (compulsion for virtual shopping); control of 

time flow is very weak; increase in unjustified spending due to less control of consumer 

behavior in a virtual environment; counterfeiting (Chodak & Ropuszyńska-Surma, 2023). 

Although v-commerce is gaining global attention, most research focuses on Asian and 

North American markets (Günay & Toraman, 2024; Guo & Zhang, 2024). In Portugal, 

studies on consumer behavior in immersive or virtual commerce remain scarce (Vieira et 

al., 2020), and only recently have specific investigations on v-commerce emerged 

(Teixeira, 2023). 

According to Jain and Werth (2019) and Pleyers and Poncin (2020), v-commerce can be 

divided into two types: non-immersive (through a monitor without extra equipment, with 

interaction through conventional interfaces, such as a mouse, keyboard) and immersive 

(through equipment such as head-mounted displays controlled by data gloves, controllers, 

or body movements).  This classification provides a clearer understanding of the different 

technological approaches companies adopt. While non-immersive v-commerce relies on 

standard devices like computers and smartphones, immersive v-commerce leverages 

advanced VR technologies to create more engaging, realistic experiences that can 

enhance consumer involvement and behavioral responses (Pleyers & Poncin, 2020). 

In addition to the benefits, v-commerce also faces significant challenges for widespread 

adoption. The cost of implementing immersive technologies such as VR headsets and AR 

systems can be a barrier for many businesses, especially in emerging markets. 

Additionally, concerns related to data privacy and security, particularly on virtual 

platforms, have been a focus (Chodak & Ropuszyńska-Surma, 2023). These challenges 

need to be carefully addressed to ensure broader v-commerce adoption. 
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One of the social advantages of v-commerce is its potential to promote inclusion for 

consumers with special needs, such as those with mobility restrictions. Immersive 

technologies could allow these consumers to interact with products more effectively, 

overcoming physical barriers that limit traditional shopping experiences. This inclusive 

aspect of v-commerce has been highlighted by Chodak and Ropuszyńska-Surma (2023), 

who emphasize that VR can create an accessible, interactive environment for all consumer 

types. 

In addition to technological and practical aspects, v-commerce can also affect consumers' 

psychological and social behavior. Immersion in virtual environments can increase 

consumer confidence in purchases by creating more realistic, interactive experiences, 

thereby minimizing the perceived risk associated with traditional e-commerce (Chesney 

et al., 2017). However, it can also lead to impulsive buying behaviors, as the immersive 

experience can evoke strong emotions and influence purchase decisions (Billewar, 2021). 

The acceptance of v-commerce can also be analyzed through theoretical perspectives, 

such as the Innovation Diffusion Theory (IDT), which suggests that the adoption of new 

technologies depends on perceptions of relative advantage, compatibility with existing 

practices, complexity, and trialability (Rogers, 2003). For example, in the context of 

virtual commerce in the metaverse, Günay and Toraman (2024) developed a model 

combining IDT and TAM to examine users’ acceptance of conducting shopping activities 

in a metaverse environment. The results show that relative advantage positively affects 

the core TAM variables (perceived usefulness and perceived ease of use). At the same 

time, complexity was not a significant predictor, and compatibility was positively 

associated with ease of use. Applying IDT in v-commerce thus provides valuable insights 

into how consumers evaluate the usefulness, accessibility, and appeal of immersive 

shopping technologies (Günay & Toraman, 2024). When combined with the Technology 

Acceptance Model (TAM), IDT offers a more comprehensive framework for 

understanding v-commerce adoption by integrating perceptions of usefulness and ease of 

use with broader innovation attributes, such as compatibility and trialability. This 

integration allows for a deeper examination of how consumers’ technological familiarity, 

cultural attitudes, and perceived risks shape their behavioural intentions toward virtual 

shopping environments. 

 

2.2.  Technology Acceptance Model  
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The Technology Acceptance Model (TAM), developed by Davis et al. (1989), was 

created to comprehend the factors influencing general computer acceptance. Since its 

inception, the model has been utilized for various purposes and domains (Davis et al., 

1989). 

The Technology Acceptance Model (TAM) (Figure 1) delineates two essential 

components: perceived usefulness (the individual's belief that engaging with a particular 

application system will enhance work productivity) and perceived ease of use (the 

individual's assessment that the specified system requires minimal effort to operate). 

Utilization is affected by behavioral intention, which, in turn, is influenced by attitude 

and perceived usefulness. Perceived usefulness exerts a direct influence on the intention 

to utilize the system and an indirect effect on behavioral intention mediated by attitude. 

Both perceived usefulness and perceived ease of use concurrently shape attitude. 

Perceived usefulness can be influenced directly by external beliefs or indirectly through 

perceived ease of use (Davis et al., 1989).  Integrating TAM with additional frameworks, 

such as UTAUT (Venkatesh et al., 2003) or cultural dimensions (Hofstede, 2001), can 

provide a more comprehensive understanding of consumer behavior in v-commerce 

environments, especially among Portuguese consumers, who may differ in their 

technology adoption patterns from those in other markets. 

Figure 1: Technology acceptance model 

 

 

 

Source: (Davis et al., 1989) 

V-commerce represents a new technological paradigm and an innovative purchasing 

method, which justifies applying the Technology Acceptance Model (TAM) to clarify 

consumer acceptance, especially among Portuguese consumers in this study (Luna-

Nevarez & McGovern, 2021). 
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2.3. Factors influencing purchase intention 

TAM is widely used to investigate e-commerce adoption, with studies indicating that 

perceived usefulness and perceived ease of use significantly affect e-commerce 

acceptance (Fedorko et al., 2018; Wang et al., 2021). In the Portuguese context, Vieira et 

al. (2020) show that trust, price, online experience, and platform usability are important 

factors influencing consumers’ intention to purchase online, highlighting the need to 

consider local behaviors and preferences in e-commerce studies. 

A. Perceived Usefulness 

Perceived usefulness refers to an individual's belief that using a technology will benefit 

them (Worthington, 2021). Phosaard (2012) found that perceived usefulness is positively 

associated with the intention to purchase in a virtual reality store. Also, Bigne and 

Maturana (2023) found that usefulness has a positive, direct effect on the intention to use 

both virtual reality and traditional websites to make tourist reservations. Perceived 

usefulness was also found to be important in behavioural intentions to use Second Life 

for business activities (Shen & Eder, 2009). Perceived usefulness is a factor that 

influences tourists' intention to use VR technology to plan their trips (Disztinger et al., 

2017). Also, Hwang et al. (2024) corroborated in their study that usefulness positively 

affects the attitude towards the use of virtual taster technology. In their study in Saudi 

Arabia, Alkarney and Almakki (2022) concluded that usefulness has a direct, positive 

relationship with consumers' intention to use virtual Stores. In a study by Günay and 

Toraman (2024), perceived usefulness was found to influence attitude towards the 

metaverse and intention to use this technology. However, these studies focus on contexts 

outside Portugal, and little research has specifically examined Portuguese consumers, 

whose digital habits, cultural attitudes, and familiarity with technology may influence 

perceptions of usefulness differently. 

B. Perceived Ease of Use 

Perceived ease of use is the belief that using certain technologies will be effortless 

(Worthington, 2021). Hwang et al. (2024) concluded that ease positively affects attitude 

towards the use of virtual taster technology. Also, Alkarney and Almakki (2022) found 

that perceived usefulness influences the intention to use virtual stores. Perceived ease of 

use significantly influences purchasing attitudes in 3D virtual reality environments 

(Byram, 2021). The research of Baker et al. (2019) suggests that the utility individuals 

perceive positively influences their attitudes towards online shopping in a virtual 
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environment. Günay and Toraman (2024) found that perceived ease of use influences 

attitude towards the metaverse. In Portugal, research indicates that while consumers are 

generally comfortable with mobile and online technologies, their exposure to immersive 

VR and AR applications remains limited, suggesting that usability and intuitive design 

are key factors for adoption in virtual commerce contexts (ANACOM, 2024; Statista, 

2025). 

C. Perceived Convenience 

Perceived convenience refers to the ease, accessibility, and availability of a product or 

service, including flexibility in terms of time and location (Shehu et al., 2022). Figliozzi 

(2018) found that perceived convenience in using technology to make a purchase 

positively affects consumer attitudes. Xue et al. (2020) found that 67% of participants 

considered perceived convenience in v-commerce a priority. Perceived convenience has 

a significant impact on purchase intent in a mobile commerce application (El-Ebiary et 

al., 2021). Convenience benefits significantly and positively influence consumer attitudes 

towards online group buying (Tingchi Liu et al., 2013). Consumer convenience 

orientation is related to consumer attitudes towards online stores (Lee, 2007). Time 

convenience is an important construct that stimulates positive emotions towards mobile 

retail applications and, consequently, a favourable attitude and intention to use 

(Chekembayeva et al., 2023).  Incorporating perceived convenience in v-commerce 

research in Portugal is critical, given that mobility, time flexibility, and digital literacy 

vary across demographic groups, potentially affecting purchase intentions. 

Thus, the following research hypotheses are determined.  

H1: The favourable attitude towards v-commerce and, consequently, purchase 

intention is influenced: 

a) Perceived usefulness 

b) Perceived ease of use 

c) Perceived convenience 

D. Attitude 

Attitude is defined as an individual's feelings about performing a behaviour (Fishbein & 

Ajzen, 1975). Attitudes towards it influence the intention to use virtual taster technology 

(Hwang et al., 2024). Dogra et al. (2023) found that customer attitudes positively affect 
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behavioural intentions towards AR-based e-commerce websites. Günay and Toraman 

(2024) found that attitudes towards the metaverse influence intentions to use it. Attitude 

towards e-shops positively affects an individual's intention to use them (Alkarney & 

Almakki, 2022). Baker et al. (2019) found that attitudes towards e-commerce influence 

consumers' intentions to buy through e-commerce (virtual worlds). Bigne and Maturana 

(2023) concluded that attitude positively and directly influences the intention to visit a 

destination on VR and traditional websites, with the effect being greater in VR scenarios.  

Given the limited research on Portuguese consumers’ attitudes towards v-commerce, this 

study addresses a critical gap in understanding how local cultural and technological 

factors may moderate these relationships. 

Therefore, hypothesis number two is defined.  

H2: A positive attitude towards v-commerce will influence consumers to want to buy 

via v-commerce. 

Figure 2 shows the conceptual model to be analysed, based on the research hypotheses. 

 

Figure 2. Conceptual Model 

 

 

3. Methodology  

To validate the hypotheses and conceptual model, this research used a quantitative 

methodology that allows us to test theories and examine relationships between variables 

that can be measured using statistical procedures (Creswell & Creswell, 2017). Among 

the multiple quantitative data collection techniques, a structured online questionnaire was 

used because it allows us to assess trends, attitudes, and opinions within a population, or 

to examine links between variables (Creswell & Creswell, 2017).  
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An online questionnaire was administered and distributed via social media from June to 

August 2024. This questionnaire was developed in two stages. The first aimed to 

determine the sociodemographic characteristics of the Portuguese population through 

multiple-choice questions. The second sought to ascertain respondents' opinions using 

Likert scales (1 = “Strongly Disagree” and 5 = “Strongly Agree”) on the variables under 

analysis. The questionnaire items were based on previously validated scales and were 

carefully translated into Portuguese to maintain linguistic and cultural accuracy 

(Appendix 1). A pilot study was conducted with a small group of respondents to evaluate 

clarity, understanding, and the relevance of the items. 

Since we wanted to use partial least squares structural equation modelling (PLS-SEM), 

we attempted to determine the minimum sample size required for this type of statistical 

procedure using SmartPLS v4.1.0.2 (Ringle et al., 2024).. Hair Jr. et al. (2021) showed 

that the results are robust even when the data are normal and the sample size is small. 

Chin (1998) also noted that this method should be used when the sample size is less than 

200 observations. Jhantasana (2023) recommends a larger sample size of at least 50 to 

achieve adequate power. G*Power 3.1 was used to analyse the minimum sample size, as 

mentioned by the authors (Hair Jr. et al., 2021; Ringle et al., 2014), parameters were f2 

(0.15), probability of error (0.05), statistical power (0.8), and degree of freedom (1). The 

number of predictors was set at 4, i.e., the number of links between independent and 

dependent variables. These parameters required 88 observations. We obtained 100 

responses, which exceeds the value calculated in G*Power. Although the sample size 

exceeds the minimum requirements for PLS-SEM, it is a convenience sample of 

Portuguese consumers, which may limit the generalizability of the results. Consequently, 

findings should be interpreted cautiously, as they may not fully reflect the broader 

Portuguese population in terms of age, income, or technological familiarity. 

PLS-SEM was employed to test the conceptual model and research hypotheses, as it is 

particularly suitable for exploratory studies involving complex relationships between 

latent variables and relatively small sample sizes. This method accommodates non-

normal data and allows simultaneous estimation of multiple paths. Construct reliability 

and validity were evaluated using Cronbach’s alpha, composite reliability, and average 

variance extracted (AVE). Discriminant validity was assessed using the Fornell-Larcker 

criterion and the heterotrait-monotrait ratio (HTMT). Bootstrapping with 5,000 resamples 
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was conducted to determine the significance of path coefficients, providing robust 

statistical inference (Hair Jr. et al., 2021; Henseler et al., 2015). 

Overall, this methodology offers a rigorous framework to examine the factors influencing 

Portuguese consumers’ purchase intentions in v-commerce while transparently 

acknowledging the limitations of convenience sampling and external validity. 

 

4. Results  

This section presents the results of the analysis of the Portuguese population sample 

data. 

A. Sociodemographic characterization of the sample 

Table 1 shows that most of the sample is female, aged 25-64, has a university degree, is 

from the north of Portugal, and is an employee. This sociodemographic profile suggests 

that the findings may predominantly reflect the attitudes and behaviors of educated 

working-age consumers in Northern Portugal. Therefore, caution should be exercised 

when generalizing these results to other regions or age cohorts within Portugal. 

 

Table 1. Sociodemographic characterization of the sample 

Gender N % 

Female 78 78,0% 

Male 22 22,0% 

Age group N % 

<15 years 1 1,0% 

15-24 years 32 32,0% 

25-64 years 64 64,0% 

65 years or more 3 3,0% 

Academic qualifications N % 

Doctorate 5 5,0% 

Basic education - second cycle  1 1,0% 

Basic education - third cycle  3 3,0% 

Post-secondary education  8 8,0% 

Secondary education 8 8,0% 

Bachelor's degree 55 55,0% 

Masters 20 20,0% 

Region N % 

Center 13 13,0% 

Lisbon 10 10,0% 

North 77 77,0% 

Professional occupation N % 

Unemployed/retired/housewife 7 7,0% 

Employee 59 59,0% 

Entrepreneur 1 1,0% 

Student 24 24,0% 

Other 1 1,0% 
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Self-employed 3 3,0% 

Student worker 5 5,0% 

 

B. Factors influencing purchase intention 

To validate the research hypotheses and conceptual model, a PLS-SEM analysis was 

conducted. The assumptions of Hair Jr. et al. (2021) are that the process starts with an 

evaluation of the measurement model and ends with the evaluation of the structural model 

and hypothesis testing. 

C. Measurement model evaluation 

In this evaluation, the factor loadings were analysed, and, according to Hair Jr. et al. 

(2021), they must be higher than 0.7 per item. However, Chin (1998) suggests that a value 

of 0.50 is acceptable. In this investigation, all the items had values higher than 0.5. 

Reliability, convergent, and discriminant validity were then analysed (Table 2). 

Regarding reliability, Cronbach's alpha (α) and composite reliability (CC) were used, 

which must be > 0.7 to be acceptable or > 0.8 to be very satisfactory. Thus, all the 

constructs were found to be reliable. To verify convergent validity, the average variance 

extracted (AVE) was used, with a minimum acceptable value of 0.5 or higher, indicating 

that the construct explains at least 50% of the variance in its indicators. Here, too, the 

results of this study are validated. These results indicate that the measurement model is 

robust, ensuring that the constructs accurately capture the intended theoretical 

dimensions. This reliability and validity support the credibility of the subsequent 

structural model analysis. 

Table 2. Internal reliability, convergent, and discriminant validity 

 
Cronbach's 

alpha 

Composite 

reliability 

(rho_a) 

Composite 

reliability (rho_c) 

Average variance 

extracted (AVE) 

AT 0,932 0,934 0,952 0,831 

CO 0,892 0,900 0,925 0,756 

EOU 0,885 0,890 0,911 0,597 

PI 0,925 0,927 0,953 0,870 

PU 0,914 0,919 0,936 0,745 

Note: AT (attitude); CO (convenience); EOU (perceived ease of use), PI (purchase intention), 

PU (perceived usefulness). 

Finally, discriminant validity was carried out using the Fornell-Larcker criterion and the 

heterotrait-monotrait correlation ratio (HTMT). Table 3 shows that all AVEs exceed their 
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corresponding correlation coefficients with other variables, indicating good discriminant 

validity. This confirms that each construct is distinct, allowing meaningful interpretation 

of the relationships between attitude, perceived usefulness, perceived ease of use, 

convenience, and purchase intention. 

Table 3. Fornell-Larcker criteria 
 

AT CO EOU PI PU 

AT 0,912 
    

CO 0,691 0,870 
   

EOU 0,560 0,434 0,772 
  

PI 0,721 0,780 0,404 0,933 
 

PU 0,723 0,837 0,471 0,764 0,863 

Note: AT (attitude); CO (convenience); EOU (perceived ease of use), PI (purchase intention), 

PU (perceived usefulness). 

 

D. Structural model evaluation and hypothesis testing 

At this stage, PLS bootstrapping resampling was performed using 5000 samples, as 

suggested by Hair Jr. et al. (2021). Table 4 shows the results of the structural model 

evaluation and hypothesis testing. 

 

Table 4. Structural model evaluation and hypothesis testing 

 
Path coefficients VIF f-square T statistics P values 

AT -> PI 0,721 1,000 1,085 13,827 0,000 

CO -> AT 0,251 3,355 0,047 0,870 0,384 

EOU -> AT 0,269 1,294 0,141 2,378 0,017 

PU -> AT 0,386 3,498 0,107 1,667 0,096 
 

R-square Q²predict 

AT 0,603 0,562 

PI 0,520 0,531 

Note: AT (attitude); CO (convenience); EOU (perceived ease of use), PI (purchase intention), 

PU (perceived usefulness). 

 

Looking at Table 4, all the VIF values are less than 5, indicating satisfactory 

multicollinearity. Cohen's f2 was utilized, with values greater than 0.02, 0.15, and 0.35 

representing small, medium, and large effect sizes, respectively (Cohen, 1988). The 

analysis showed that attitude has a small effect on intention, while convenience has a 

negligible effect on attitude. Perceived ease of use and attitude have a moderate effect, 

while attitude and intention have a significant effect. The R2 values of 0.02, 0.13, and 

0.26 indicate weak, moderate, and substantial levels, respectively. The Q2 values above 



     ISSN 2183-5594 

 

28 

 

European Journal of Applied Business Management, Special Issue on Marketing: The Evolution 

of AI-Based Marketing: Trends, Challenges and Opportunities, 2026, pp. 14-38                                              

zero for a specific variable indicate the predictive relevance of the path model for that 

variable (Chin, 1998; Cohen, 1988; Dolce et al., 2017). Looking at the values obtained in 

the study, R2 for intention is 0.603, and for attitude is 0.520; i.e., intention is explained 

by 60.3% of the variance in purchase intention, and attitude is explained by 52.0% of the 

variance in the constructs (convenience, perceived ease of use, and perceived usefulness). 

Regarding Q2, these values were found to be greater than zero, indicating predictive 

relevance. The results of the structural model indicate that attitude is a strong predictor of 

purchase intention, whereas perceived ease of use exerts a moderate influence on attitude. 

Although perceived usefulness and convenience exhibit positive trends, they did not reach 

statistical significance in this sample, potentially reflecting cultural or technological 

characteristics specific to Portuguese consumers. The substantial R² values suggest that 

the model explains a meaningful proportion of variance in both attitude and purchase 

intention, while Q² values above zero confirm the model’s predictive relevance for this 

population, reinforcing the applicability of TAM constructs in the context of v-commerce 

in Portugal. In short, Figure 2 shows the conceptual model obtained from PLS-SEM 

bootstrapping. 

Figure 2. Conceptual model – PLS-SEM bootstrapping 

 

 

 

 

 

 

 

 

 

Overall, these findings offer preliminary empirical support for the key determinants of 

purchase intention in Portuguese v-commerce contexts, underscoring the critical role of 

attitude and perceived ease of use. The non-significant effects of perceived usefulness 

and convenience indicate that cultural or contextual factors may moderate these 

relationships, highlighting areas for further investigation. 
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5. Discussion 

This section discusses the findings from the PLS-SEM analysis, considering the proposed 

hypotheses and relevant theoretical frameworks. 

Analysing H1a - Favourable attitude towards v-commerce and, consequently, 

purchase intention are influenced by perceived usefulness (β = 0.386; t = 1.667; p-

value = 0.096). Although this has a positive effect, it is not statistically significant, so this 

hypothesis is not supported. This positive trend aligns with previous studies in the 

literature (Alkarney & Almakki, 2022; Bigne & Maturana, 2023; Disztinger et al., 2017; 

Günay & Toraman, 2024; Hwang et al., 2024; Phosaard, 2012; Shen & Eder, 2009),  

which suggest that perceived usefulness generally contributes to favourable attitudes 

toward virtual commerce. The lack of statistical significance in this study may reflect 

limited familiarity among Portuguese consumers with immersive technologies, such as 

virtual reality (VR) and augmented reality (AR), which could moderate their perceptions 

of usefulness. In line with Phosaard (2012) and Shen and Eder (2009), consumers’ 

attitudes toward virtual commerce tend to be influenced by their prior experiences and by 

how relevant they perceive the technology to be in their everyday lives. Given Portugal’s 

moderate level of digital maturity, this may lead to a more cautious approach to adoption.  

This finding suggests that while Portuguese consumers acknowledge potential benefits of 

v-commerce, they may not yet perceive these advantages as sufficiently tangible or 

relevant to their everyday shopping habits. This interpretation aligns with the Innovation 

Diffusion Theory, which emphasizes that the perceived relative advantage of an 

innovation must be evident for adoption to occur (Rogers, 2003). Given that v-commerce 

remains an emerging concept in Portugal, its perceived usefulness may be constrained by 

limited exposure, low VR device penetration, and concerns about security and reliability 

(Teixeira, 2023). Additionally, cultural shopping preferences that favor social and tactile 

experiences may reduce the perceived utility of virtual alternatives (Vieira et al., 2020). 

This interpretation aligns with Dwivedi et al. (2023), who highlight that technological 

readiness acts as a moderating factor in technology acceptance models, influencing 

perceptions of usefulness and ease of use. Based on this, the observed positive yet 

insignificant relationship may indicate an early stage of curiosity rather than full 

commitment.  
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Regarding H1b - The favourable attitude towards v-commerce and, consequently, 

purchase intention are influenced by perceived ease of use (β = 0.269; t = 1.294; p-

value = 0.017). This has a positive effect on intention and is statistically significant, 

supporting the hypothesis. This finding aligns with the following authors (Alkarney & 

Almakki, 2022; Baker et al., 2019; Byram, 2021; Günay & Toraman, 2024; Hwang et al., 

2024).  This result highlights that ease of use is a key driver of Portuguese consumers’ 

adoption of v-commerce. Simplifying navigation and reducing interaction complexity can 

therefore have a tangible impact on purchase intention, confirming the relevance of the 

TAM in the local context. This is particularly relevant in markets with moderate digital 

maturity, such as Portugal, where reducing perceived effort can accelerate adoption. 

The significant positive relationship between perceived ease of use and purchase intention 

suggests that when consumers find v-commerce platforms intuitive and easy to navigate, 

they are more likely to engage in purchases. This interpretation is supported by prior 

research that emphasizes ease of use as a critical determinant of technology adoption and 

purchase behavior in virtual environments (Baker et al., 2019; Hwang et al., 2024). 

Therefore, companies should prioritize user-friendly design and seamless interactions to 

enhance consumer engagement, confirming the relevance of the TAM in this context. 

This result reinforces TAM’s core assumption that technology adoption depends strongly 

on perceived simplicity and intuitiveness of the interface. In early adoption contexts, ease 

of use can encourage initial experimentation among consumers unfamiliar with 

immersive technologies. The findings of Voicu et al. (2023) indicate that usability 

perceptions, along with factors such as fit confidence and utilitarian value, significantly 

influence continued usage intention of AR apps. This suggests that interface design, 

accessibility, and platform ergonomics play decisive roles in shaping favorable attitudes. 

Retailers should therefore focus on creating user-friendly environments that minimize 

friction, ensure smooth navigation, and provide practical benefits, as these elements are 

critical for enhancing consumer engagement and driving adoption. 

Looking at H1c - Favourable attitude towards v-commerce and, consequently, 

purchase intention is influenced by perceived convenience (β = 0.251; t = 3.355; p-

value = 0.384), it also has a positive effect, but as p-value>0.05, it is not statistically 

significant. Therefore, H1c is not supported. This positive result is supported by the 

following authors: Chekembayeva et al. (2023); El-Ebiary et al. (2021); Figliozzi (2018); 

Lee (2007); and Tingchi Liu et al. (2013); Xue et al. (2020). Although perceived 
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convenience shows a positive trend, its non-significance may reflect Portuguese 

consumers’ relatively low reliance on virtual shopping convenience compared to other 

markets. This interpretation suggests that cultural preferences for in-store inspection and 

tactile experiences may reduce the perceived impact of convenience on attitude and 

purchase intention. Therefore, strategies that combine convenience with immersive, trust-

building features in v-commerce platforms could be more effective. 

Although perceived convenience is traditionally considered an important factor in e-

commerce, this study found that it was not statistically significant in the context of v-

commerce. One plausible explanation is the additional effort required to engage with 

immersive technologies, such as the need for specialized devices (e.g., VR headsets) and 

the complexity of navigating virtual environments. Xue et al. (2020) highlight that while 

consumers value convenience in v-commerce, technological barriers and high 

expectations often limit its impact on adoption. In contrast, El-Ebiary et al. (2021) 

demonstrate that convenience significantly influences purchase intention in mobile 

commerce, where such barriers are minimal and the shopping process is streamlined. 

The non-significant findings for H1a and H1c may also reflect cultural and infrastructural 

factors in Portugal. Consumers may be more inclined toward physical shopping 

experiences, which involve tangible interaction with products. The moderate digital 

readiness in Portugal, coupled with the relatively late diffusion of immersive 

technologies, could explain the weaker relationship between perceived usefulness and 

convenience, suggesting that adoption is still in its early stages. 

Finally, analysing H2 - A positive attitude towards v-commerce will influence 

consumers to buy via v-commerce (β = 0.721; t = 1.000; p-value = 0.000), the effect is 

positive and statistically significant, thus supported in this study. This result aligns with 

Alkarney & Almakki (2022), Baker et al. (2019), Bigne & Maturana (2023), Ceyhan 

Günay & Toraman (2024), Dogra et al. (2023), and Hwang et al. (2024). The strong 

support for H2 highlights the critical role of fostering positive consumer attitudes toward 

v-commerce. To accelerate adoption, companies should emphasize clear benefits, build 

trust in virtual environments, and deliver immersive experiences that resonate with 

consumer values. Prior research reinforces this perspective: Alkarney and Almakki 

(2022) and Hwang et al. (2024) found that attitude acts as a key mediating factor in 

technology adoption, indicating that a favorable attitude strongly drives intention to use 

emerging technologies. This strong effect confirms that attitude is a critical mediator in 
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the relationship between TAM constructs and purchase intention in v-commerce. It 

underscores the importance of enhancing positive user experiences, trust, and engagement 

to influence Portuguese consumers’ behavioral intentions. In practice, managers should 

focus on designing intuitive and immersive platforms that foster positive attitudes, as 

these are directly linked to purchase likelihood. 

Overall, the discussion suggests that while TAM constructs such as perceived ease of use 

and attitude are robust predictors of purchase intention, perceived cultural and 

technological factors in Portugal may moderate usefulness and convenience. This 

highlights the importance of contextualizing global models, such as TAM, when applying 

them to local markets and guides future research on consumer behavior in European v-

commerce contexts. 

The strong support for H2 highlights the crucial role of fostering positive consumer 

attitudes toward v-commerce. To drive adoption, companies should emphasize clear 

benefits, build trust, and offer immersive experiences that align with consumer values. 

Previous research (Alkarney & Almakki, 2022; Hwang et al., 2024) confirms that attitude 

is a key mediator in technology adoption, with a favorable attitude strongly influencing 

the intention to use emerging technologies. This reinforces that positive user experiences, 

trust, and engagement are essential to shaping Portuguese consumers’ purchase 

intentions. 

These findings support the TAM and IDT frameworks, demonstrating that positive 

attitudes toward technological innovations drive behavioral intentions. For Portuguese 

consumers, perceiving v-commerce as enjoyable, accessible, and aligned with their values 

significantly increases their willingness to purchase. This suggests that emotional 

engagement and trust are key drivers of purchase behavior, aligning with emerging 

European evidence that digital retail success depends not only on functionality but also 

on affective experience and social interaction (Günay & Toraman, 2024). 

 

6. Conclusion  

Considering the objective of this research, which was to identify the factors in v-

commerce that influence consumer purchase intention, only ease was found to be 

corroborated in this sample as a factor that influences attitude towards v-commerce and, 

consequently, purchase intention. This study also found that attitude towards v-commerce 
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positively influences the purchase intention of Portuguese consumers. These findings 

highlight the importance of designing v-commerce platforms that are intuitive, user-

friendly, and that reduce cognitive effort. Managers can leverage this insight by investing 

in user experience improvements, simplified navigation, and immersive features that 

facilitate easy interaction, thereby increasing purchase intentions. 

Despite the results obtained, this research has had some limitations, namely the non-

representativeness of the Portuguese population, the failure to use all the variables that 

may influence attitude towards v-commerce, and the lack of studies directly related to the 

subject. Future research could address these limitations by employing quota or stratified 

sampling to achieve a more representative Portuguese sample, conducting comparative 

studies across different countries or European markets, and incorporating additional 

variables, such as trust, enjoyment, social influence, or technological readiness. 

Longitudinal studies could also examine how attitudes and purchase intentions evolve as 

consumers gain more experience with v-commerce. 

From a practical perspective, the results offer valuable guidance for managers and 

marketers. Companies aiming to implement v-commerce strategies in Portugal should 

focus on improving ease of use and consumer familiarity with immersive technologies, 

investing in intuitive interfaces and educational marketing. Demonstrating 

straightforward utility and convenience benefits can foster positive attitudes, while trial 

experiences and practical customer support can facilitate adoption and engagement. 

From a theoretical perspective, this research reinforces the applicability of TAM in 

emerging digital contexts while suggesting the integration of complementary 

frameworks, such as Innovation Diffusion Theory, to capture better external and social 

factors that affect adoption. Future studies could explore longitudinal data and expand the 

model to include variables such as trust, perceived enjoyment, social influence, and 

consumer empowerment, providing deeper insights into the evolving nature of consumer 

behavior toward v-commerce across cultural and technological settings. 
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Appendix 

Appendix 1. Constructs vs Items 

Constructs Items Authors 

Attitude Using virtual commerce is a good idea. (Barkhi et al., 

2008) 
Using virtual commerce is a wise idea. 

I like the idea of using virtual commerce. 

Using virtual commerce is pleasant. 

Perceived 

Ease of Use 

I have the necessary resources to use virtual commerce. (Davis et al., 

1989; 

Thomas-

Francois & 

Somogyi, 

2021; 

Venkatesh et 

al., 2003) 

Using virtual commerce does not require much mental effort. 

I am able to use virtual commerce without the help of a specialist. 

Learning to operate virtual commerce would be easy for me. 

I would consider mobile marketing flexible for interaction. 

   It would be easy for me to become proficient in using virtual 

commerce. 

Overall, I believe virtual commerce is easy to use. 

Perceived 

Usefulness 

Using virtual commerce in my shopping would allow me to perform tasks 

more quickly. 

(Alkarney & 

Almakki, 

2022) Virtual commerce would increase my shopping performance. 

Using virtual commerce in shopping would improve my productivity. 

Using virtual commerce would enhance my shopping effectiveness. 

Using virtual commerce would make my shopping easier. 

I consider virtual commerce useful for my shopping. 

Purchase 

Intention 

I intend to purchase using virtual commerce. 

I intend to use virtual commerce to make my purchases. 
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 I intend to use virtual commerce frequently. (Alkarney & 

Almakki, 

2022) 

Convenience Using Virtual Commerce would be convenient for me. (Childers et 

al., 2001; 

Thomas-

Francois & 

Somogyi, 

2021) 

Virtual Commerce would make my shopping less time-consuming. 

Using Virtual Commerce would be a convenient way to shop. 

Virtual Commerce would allow me to shop whenever I want. 

Virtual Commerce would help me save time. 

 


