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Abstract 
There has been increased interest in new 

experiential dimensions generated in the new reality 

enabled by various extended reality (XR) technologies 

— The Metaverse. It is still unclear whether consumers’ 

decision-making processes and patterns remain the 

same as in the physical world. Individual factors such 

as personality traits may influence decision-making in 

the Metaverse as such factors are usually in line with 

technology acceptance, efficacy, and attitude. In order 

to understand how personality traits influence consumer 

decision-making in the Metaverse, this study conducts a 

between-subject experiment (N=162) related to a daily-

life shopping task to investigate the interaction effects 

between five different personality traits and two XR 

technologies (AR - Augmented Reality and VR - Virtual 

Reality) on two goals (avoidance vs. approach) which 

driving decision-making. The results indicate that 

neither VR nor AR influence decision-making goals, 

while consumers with high neuroticism have higher 

choice confidence when making decisions in VR. 

 

Keywords: Mixed Reality, Purchase decision, Retailing, 

Decision satisfaction, Consumption. 

1. Introduction  

With the rapid advancement of immersive and 

interactive technologies such as augmented reality (AR) 

and virtual reality (VR), there is a belief that business 

life can be reshaped and facilitated by technologies in a 

more effective and efficient way (Altarteer et al., 2016; 

Rejeb et al., 2021; Zhao et al., 2017). In practice, AR 

has been widely used to present interactive and vivid 

extra information and personalized try-on experiences 

to augment consumer interaction with products, brands, 

and services (e.g., IKEA Place, L'Oréal Makeup Genius, 

and Google Maps Live View). As the representative 

technology for digital replication, VR has been adopted 

to provide high presence and immersive consumer 

experiences where the physical world is fully blocked 

out and all sensory information can be virtually 

represented (Ning et al., 2023; Xi & Hamari, 2021). 

Intuitively, there is a key fundamental question from the 

perspective of consumer experience, regarding whether 

consumers employ similar decision-making processes, 

patterns, and goals as in the physical world.  

For a long time, consumer decision-making has 

been considered a complex process and influenced by 

multiple factors (Azuma et al., 2006; Ranyard et al., 

1997). Evaluation cost plays an important role in 

decision satisfaction and quality, which are determined 

by buyer’s remorse and choice confidence (Heitmann et 

al., 2007). These are both related to the evaluation of 

uncertainty in decision-making. Emerging evidence has 

shown that consumers have higher self-efficacy and 

perceive less psychological cost and risk in XR-

mediated environments (Shu et al., 2019; Xi et al., 2023; 

Smink et al., 2019). Therefore, consumers might have 

different considerations, concerns, and goals when 

making decisions in extended realities. What should 

also be noticed is that the attitude and adoption of XR 

might differ among individuals (Shu et al., 2019), which 

might moderately influence decision-making 

experiences. In this research, Metaverse is digitally 

mediated and encompasses multi-technology associated 

with digital reality including VR and AR (Hadi & Park, 

2023; Ning et al., 2023; Chen et al., 2023). 

In this study, we aim to explore the role of XR in 

influencing consumer decision-making regarding the 

decision-making goals, including anticipated regret and 

choice confidence. According to the regulatory focus 

theory, they are theorized as avoidance goals and 

approach goals, respectively. We conduct a 2 by 2 

between-subjects design experiment based on four 

different self-constructed shopping environments to 

empirically examine the effects of AR and VR on choice 

confidence and anticipated regret, as well as the 

moderating effects of personality traits using the Big 5 

(Rammstedt & John, 2007). The findings provide 

Proceedings of the 57th Hawaii International Conference on System Sciences | 2024

Page 1438
URI: https://hdl.handle.net/10125/106557
978-0-9981331-7-1
(CC BY-NC-ND 4.0)



valuable evidence on how consumers evaluate 

uncertainty and make purchase decisions in Metaverse 

business environments, further benefiting practitioners, 

retailers, and Metaverse designers.  

2. Background and hypothesis 

2.1 Shopping in Metaverse 

Currently, Metaverse is considered as the 

interchangeable term of XR, which is the umbrella 

concept of all kinds of digital technology-mediated new 

realities such as augmented reality, virtual reality, mixed 

reality (MR), and their combinations (Chen et al., 2023; 

Xi et al., 2023). AR and VR are the two representative 

realities often defined from a technological perspective. 

AR represents the technologies that aim to modify the 

perceived reality by integrating digital sensory 

information with the current environment (Riar et al., 

2022). On the contrary, VR technology aims to 

substitute and replace the current reality we can perceive 

in a digital way (Xi & Hamari, 2021). Augmented 

Virtuality (AV) refers to enhancing virtual reality 

experiences by overlaying additional content onto it. It 

involves superimposing AR technology onto the view of 

virtual reality, so creating a mixed-reality environment 

(Riar et al., 2022). 

One of the mainly explored contexts in current 

Metaverse business research is shopping, a common 

activity in which everyone makes decisions. Following 

the theoretical guidance of the S-O-R (Stimulus-

Organism-Response) framework, researchers attempt to 

discover and investigate whether consumers follow the 

same psychological response and behavior patterns 

when shopping in the Metaverse. On one hand, design-

oriented studies have focused on the development of 

high-usability and high-efficiency XR shopping 

systems and platforms for enhancing our knowledge of 

the features, characteristics, and affordances of AR and 

VR technologies (Violante et al., 2019; Huang et al., 

2019; Hsu et al., 2020). On the other hand, researchers 

have started to conduct more in-depth psychological 

studies to extract and develop new dimensions of 

consumer experiences by explaining the psychological 

mechanisms induced by different technological 

interventions (Kang et al., 2020; Smink et al., 2020; 

Kowalczuk et al., 2021). Overall, the majority of the 

previous studies have mostly focused on the advantages, 

benefits, and functions provided by XR shopping, such 

as immersive and enjoyable experiences (Peukert et al., 

2019; Israel et al., 2019;), enhanced cognitive skills 

(Martínez-Navarro et al., 2019), and emotional arousal 

(Kang et al., 2020), but have rarely paid attention to how 

the decisions are formed and what factors would 

influence the decision-making process, such as 

technological factors and consumer individual factors. 

In the limited studies related to XR shopping 

decision-making, AR and VR as the two representative 

technologies are rarely compared (Xi et al., 2023). Such 

a gap might be related to an inconsistent conceptual 

understanding of XR and too specific study designs (Qin 

et al., 2021; Zhao et al., 2017). Due to the difficulty of 

creating XR shopping systems, quite a few studies have 

examined VR or AR based on existing applications and 

platforms (see e.g., Makeup Genius: Smink et al., 2020; 

IKEA Place: Qin et al., 2021; Sephora Virtual Artist: 

Smink et al., 2019), and it is almost impossible for 

researchers to conduct comparison studies. Also, 

decision-making outcomes instead of decision-making 

processes have received more attention. Researchers 

interpret consumer decision-making by measuring 

actual behavioral outcomes, such as purchase speed 

(time taken to make purchase decisions), purchase 

volume (e.g., amount, quantity), and purchase 

frequency (Siegrist et al., 2019; Zhao et al., 2018). 

However, it is still unknown how such purchase 

decisions are formed and driven. For example, what 

aspects and goals would consumers consider when 

purchasing products in the Metaverse? What are the 

differences when considering making decisions in 

various extended realities? Whether and how such 

differences would be influenced by different types of 

consumers? Addressing all these research questions can 

deepen our understanding of the role of XR in consumer 

decision-making. 

2.2 Decision-making goals 

Consumer decision-making is a complex process 

that involves identifying a need, searching for 

information, evaluating alternatives, and making a 

purchase decision. Within this process, consumer goals 

based on the regulatory focus theory (Higgins, 1997) 

play a crucial role. The regulatory focus theory posits 

that individuals have two primary motivational 

orientations: promotion focus and prevention focus. 

These orientations can be further categorized as 

approach and avoidance goals (Aaker & Lee, 2001). 

Specifically, approach goals focus on achieving a 

desired outcome, while avoidance goals focus on 

avoiding an undesired outcome, and they have a distinct 

impact on consumer decision-making (Aaker & Lee, 

2001; Heitmann et al., 2007). In addition, consumers 

may differ in their goal-pursuit orientation, with some 

being more focused on actions promoting goal 

attainment (i.e., promotion focus) and others more 

focused on actions preventing potential obstacles to goal 

attainment (i.e., prevention focus) (Higgins, 2005). For 

example, research suggests that more promotion-
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focused consumers tend to be more impulsive in their 

decision-making, while those who are more prevention-

focused tend to be more cautious (Das, 2015). 

In this context, anticipated regret and choice 

confidence serve as indicators or manifestations of 

individuals’ engagement with avoidance and approach 

goals respectively, in the decision-making process. To 

be more specific, anticipated regret is a negative 

emotion experienced when individuals have the 

expectation or anticipation of feeling dissatisfaction or 

remorse over a decision due to the belief that an 

alternative choice could have resulted in a better 

outcome or avoided negative consequences (Zeelenberg 

et al., 2000; Heitmann et al., 2007). On the other hand, 

confidence refers to the level of certainty or belief that 

individuals have in their choice. Research suggests that 

consumers who possess confidence are more likely to 

make high-quality decisions and achieve desirable 

outcomes (Kidwell et al., 2008). Additionally, previous 

studies have shown that consumers’ choice confidence 

and anticipated regret significantly influence their 

evaluation costs and drive their decisions (Heitmann et 

al., 2007). However, it remains unclear how XR 

environments influence consumers’ approach and 

avoidance goals. Therefore, further research is needed 

to address this gap and provide insights into how 

consumers’ approach and avoidance goals differ when 

making decisions in the Metaverse (RQ1). 

2.3 Personality traits 

Regarding Metaverse shopping, in addition to the 

technological factors, individual factors such as 

personality traits might also play a detrimental role in 

influencing consumer decision-making (Kassarjian, 

1971). Personality is a complex and multifaceted 

construct that has been defined in various ways. Based 

on the personality theory, the Big Five personalities 

presented by Costa and McCrae have gained significant 

recognition for their comprehensive coverage of 

personality traits and standardized measurements, 

making them widely applied in academic research. 

These personalities include five core traits: 

agreeableness, conscientiousness, extraversion, 

neuroticism, and openness as shown in Table 1 (Costa 

& McCrae, 1992; Lauriola & Levin, 2001; Rammstedt 

& John, 2007; Thorp et al., 2023).  

 
Table 1. The five core traits of the Big Five personality model 

Traits  Definitions Characteristics 

Agreeableness The tendency to be compassionate, cooperative, 

and considerate towards others. 

Sympathetic, trusting, helpful, and 

cooperative. 

Conscientiousness The tendency to be organized and responsible. Well-organized, reliable, and diligent. 

Extraversion The tendency to seek social interactions with 

others and experience positive emotions. 

Outgoing, sociable, energetic, and 

talkative. 

Neuroticism  The tendency to experience negative emotions. Anxious, moody, sensitive, and nervous. 

Openness  The tendency to be open to new experiences, 

ideas, and sensitive to art and beauty. 

Imaginative, curious, creative, and 

adventurous. 

Previous research has investigated the direct and 

indirect effects of personality on consumer behavior and 

retailing research. Research suggests that personality 

traits can indeed influence consumers’ perceptions and 

preferences for different retail channels. For instance, 

individuals high in openness tend to be more willing to 

shop online, while those high in agreeableness may 

prefer in-store shopping experiences (Hermes & Riedl, 

2021). Moreover, personality traits can influence online 

shopping passion, specific shopping motivations, and 

also behavior (Huang & Yang, 2010; Wang & Yang, 

2008). For instance, a study found that individuals high 

in extraversion are more motivated by social factors, 

while those high in conscientiousness are more 

motivated by utilitarian factors (Huang & Yang, 2010). 

Thus, it is well documented that consumer personality 

has significant implications for marketers and retailers. 

Understanding consumer personality can help 

businesses tailor their marketing strategies, and design 

products that align with consumers’ preferences and 

motivations.  

The increasing interest lies in comprehending the 

potential interactions between personality traits and XR 

environments, with a particular interest in their 

influence on experience and decision-making processes. 

While research in this area is still developing, recent 

studies suggest that personality traits may influence how 

users interact with immersive technology, such as 

psychological (e.g., presence) and physical (e.g., VR 

sickness) experiences in XR environments 

(Chakraborty et al., 2023; Thorp et al., 2023; Widyanti 

& Hafizhah, 2022), which in turn influence individual 

decisions and behaviors. Relevant research has reported 

that individuals with high agreeableness are more likely 

to approach the goal of achieving better performance in 

tasks in XR environments, whereas individuals with 
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high conscientiousness perform worse (Thorp et al., 

2023). However, there is conflicting evidence regarding 

the impact of personality on purchasing behavior in XR 

environments. A few studies suggest that certain 

personality traits may affect consumers’ behavior and 

decision-making processes in XR environments, while 

others have found no significant effects of personality 

on purchasing decisions in virtual reality (Schnack et al., 

2021; Widyanti & Hafizhah, 2022). Therefore, by 

following the first research question, this study aims to 

address the second research question related to the effect 

of individual factors: How do personality traits 

influence consumer decision-making goals when 

shopping in the Metaverse? (RQ2).  

3. Method 

3.1 Experiment design 

A factorial 2 (VR: with vs. without) × 2 (AR: with 

vs. without) between-subjects experiment was 

conducted on the university campus. The control 

condition (non-XR) comprised a brick-and-mortar 

music store with LP records as purchasable products. 

Based on this version, the other three XR-mediated 

conditions were further constructed representing AR, 

VR, and AV (AR combined with VR) shopping 

environment respectively (see section 3.3 Materials). 

Participants were required to make purchase decisions 

within 10 minutes using a given €10 gift card. This study 

adhered to the Finnish National Board on Research 

Integrity TENK Guidelines 2019. 

3.2. Participants 

All participants of the study were volunteers 

recruited via campus advertisements during September-

November 2019. A total of 162 university students with 

diverse backgrounds (33 countries) participated and 

successfully completed the experiment. The reported 

demographics were 54.9% male, while the age of 77.2% 

ranged within 20-29 years of age. The educational level 

of 57.8% of participants was BSc and 60.1% stemmed 

from engineering and technology fields. All participants 

were compensated with their selected products from the 

experiment, further contributing to the external validity 

of the design. 

3.3 Materials 

A brick-and-mortar music store was built in a 

physical space of 22 m². Then the store was scanned 

(using LiDAR, point cloud, textures, etc.) and recreated 

in Unity as a 3D 1-to-1 model. Similarly realistic 3D 

models of LP music records were made and displayed 

in the virtual conditions. A head-mounted display and 

controllers (Microsoft HoloLens 1 and Valve Index) 

were used for the XR-mediated environments (see 

Figure 1). Microsoft HoloLens 1 is an augmented reality 

headset that enables users to overlay holographic images 

onto their real-world environment. Valve Index is a 

high-fidelity virtual reality headset with a wide field of 

view, high-resolution displays, and precise motion 

tracking using base stations and controllers. The 

selection of LP records as the experiment products was 

based upon much consideration, taking into account 

realistic shopping experience, replicability in XR, and 

minimizing product knowledge bias of the students by 

using second-hand English LP records).

  
Figure 1. Devices used in the three XR conditions (left - Microsoft HoloLens 1; right - Valve Index) 

 

   
 

Figure 2. The physical shopping and virtual shopping environments 
 
Note. The picture presented on the left side shows consumer A in the physical store. The middle picture shows the physical environment 
where consumer B is wearing a VR headset. For safety purposes, some shelves were removed during the experiments. The picture presented 
on the right side shows the virtual information and environment consumer B is investigating.  
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In each condition, 54 products were displayed in the 

music store (virtually or physically), and each of them 

was priced at €3, €6, or €9. In the control condition, 

participants entered the music store where physical 

products and printouts with information were placed 

next to them (extra product information collected from 

the Discogs music database). In the AR condition, 

participants could interact with the physical LP records, 

and upon inspection an augmented sheet of information 

appeared floating next to the product. In the VR 

condition, all aspects including the shopping 

environment and products were digitally replicated to 

match the physical condition (control) as closely as 

possible. In terms of AV condition (combining AR and 

VR), participants would receive and interact with the 

augmented floating information sheet while shopping in 

a fully virtual music store (see Figure 2). 

3.4 Measures 

In this study, the independent variables were VR 

and AR, which were coded as 1 (with) and 0 (without). 

The dependent variables were choice confidence and 

anticipated regret, while the moderating variables were 

the Big Five personality traits. Prior to the shopping task, 

participants completed a well-established Big Five 

personality traits questionnaire (i.e., BFI-10) 

(Rammstedt & John, 2007). Following the shopping 

task, participants were asked to complete separate 

questionnaires assessing choice confidence and 

anticipated regret. The choice confidence was measured 

by three items from Heitmann et al. (2007), rated on a 

7-point scale from 1 (strongly disagree) to 7 (strongly 

agree), including CC1: I felt confident when identifying 

product(s) that best match my preferences; CC2: I was 

convinced to find the product(s) that best fulfills my 

needs; CC3: It was impossible to be certain which 

product(s) fits my preferences best (reversed). The 

anticipated regret was measured by four items also from 

Heitmann et al. (2007), rated on a 7-point scale from 1 

(strongly disagree) to 7 (strongly agree), including AR1: 

After selecting the product(s) I wanted, I was still 

curious how much I would appreciate other products 

left in the shop; AR2: Even after finding a good option, 

I feared that I was overlooking better products; AR3: 

When I had made my final selection of product(s), I was 

worried that there might still be another superior 

product left in the shop; AR4: When I chose the 

product(s), I was curious about what would have 

happened had I chosen differently. 

3.5 Procedure 

Before moving forward with the experiment, a pilot 

study was conducted to test all the steps and procedures 

of all conditions. The participants’ demographic 

information including gender, age, income, education, 

and personality traits was collected and asked for in the 

recruitment survey. Participants were randomly 

assigned to one of the four shopping conditions. The 

researchers provided all participants with tutorial 

guidance and instructions according to an instruction 

manual, based on their respective conditions. The 

participants were given a €10 gift card and required to 

complete a 10-minute shopping task. They could decide 

upon any one or a combination of several products, and 

bring them to the cashier desk to use the gift card. After 

the experiment, participants were guided to complete a 

post-questionnaire including their decision confidence 

and anticipated regret. Upon completion, participants 

were able to ask further questions regarding the study’s 

nature and kept their selected products as compensation. 

All participants signed a consent form indicating their 

voluntary participation in the study and consented to the 

study’s data collection and management.  

4. Data analysis and results 

The data analysis method employed in this study 

was structural equation modeling (SEM), conducted 

using the statistical software Smart PLS 4.0. In the data 

preprocessing stage, the values of the multiple items 

within each variable were averaged to obtain means for 

variables. Subsequently, all variables were standardized 

to ensure comparability and mitigate the impact of scale 

differences. This procedure enables the variables to be 

analyzed on the same scale and facilitates the 

interpretation of path coefficients in the SEM analysis. 

4.1 Descriptive results 

Table 2 presents the descriptive information related 

to consumers’ choice confidence and anticipated regret 

among each group in this study. Both choice confidence 

and anticipated regret were measured on a scale from 1 

to 7. Note that the scores reported here are non-

standardized and are derived from the original 7-point 

scale. The results show that the mean scores for choice 

confidence ranged from 4.83 (SD = 0.64) to 4.93 (SD = 

0.65), and the mean scores for anticipated regret ranged 

from 4.09 (SD = 1.52) to 4.60 (SD = 1.55) across the 

four groups. The highest mean score for anticipated 

regret was reported by Group 3 (AR), while the lowest 

mean score was reported by Group 1 (Real).
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Table 2. The Mean and SD of two dependent variables across all four conditions 

Group AR VR N 

Choice confidence 

(Approach goal) 

Anticipated regret 

(Avoidance goal) 

M SD M SD 

1 without without 41 4.83 0.64 4.09 1.52 

2 without with 40 4.93 0.65 4.41 1.23 

3 with without 42 4.85 0.92 4.60 1.55 

4 with with 39 4.84 0.73 4.44 1.26 

4.2 Main and moderating effects 

4.2.1 Approach goal: Choice confidence. In order to 

examine the moderating effect of personality traits 

(agreeableness, conscientiousness, extraversion, 

neuroticism, and openness) on the effect of VR and AR 

on choice confidence, multiple moderation analyses 

were conducted. The results indicated that neither VR 

nor AR had a statistically significant relationship with 

choice confidence (p-values > .05). The results of 

moderator analysis for choice confidence are presented 

in Table 3.  

Of the five personality traits, only neuroticism 

moderated the relationship between VR and choice 

confidence (β = 0.456, t = 2.243, p = .025). Specifically, 

the positive relationship between VR and choice 

confidence was stronger for individuals who scored high 

in neuroticism. However, the moderating effects of 

personality traits on the relationship between AR and 

choice confidence were statistically insignificant (p-

values > .05).

 
Table 3. Results of the moderation analysis for choice confidence (approach goal) 

Relationship β t-value p-values 
95% CI 

lower upper 

AR → Choice confidence -0.049 0.286 .775 -0.379 0.293 

VR → Choice confidence 0.022 0.130 .897 -0.328 0.350 

Agreeableness → Choice confidence -0.169 1.142 .253 -0.453 0.140 

Conscientiousness → Choice confidence 0.019 0.114 .910 -0.286 0.371 

Extraversion → Choice confidence -0.079 0.603 .547 -0.368 0.153 

Neuroticism →Choice confidence -0.302 1.689 .091 -0.623 0.066 

Openness → Choice confidence 0.128 0.882 .378 -0.136 0.439 

Agreeableness × AR → Choice confidence 0.132 0.794 .427 -0.198 0.456 

Conscientiousness × AR → Choice confidence -0.253 1.379 .168 -0.610 0.109 

Extraversion × AR → Choice confidence 0.360 1.904 .057 -0.007 0.725 

Neuroticism × AR → Choice confidence 0.219 1.026 .305 -0.210 0.634 

Openness × AR → Choice confidence 0.032 0.189 .850 -0.330 0.344 

Agreeableness × VR → Choice confidence 0.268 1.553 .120 -0.073 0.604 

Conscientiousness × VR → Choice confidence 0.288 1.495 .135 -0.113 0.638 

Extraversion × VR → Choice confidence -0.209 1.060 .289 -0.564 0.205 

Neuroticism × VR → Choice confidence 0.456 2.243 .025* 0.056 0.847 

Openness × VR → Choice confidence -0.173 0.983 .326 -0.505 0.178 
Note. Bootstrapping sample = 5000, β = standard regression coefficient, CI = confidence interval. The significant coefficient path is 
bolded, significance level: * p < .05. 

 

4.2.2 Avoidance goal: Anticipated regret. The 

analysis explored the moderating effects of personality 

traits on the relationship between VR and AR with 

anticipated regret. The results of the study are presented 

in Table 4. The results indicated that the main effects of 

VR and AR on anticipated regret were not statistically 

significant (p-values > .05), indicating no direct 

relationship between these variables and anticipated 

regret. However, individuals high on neuroticism 

experienced significantly more anticipated regret (β = 

0.421, t = 2.420, p = .016), suggesting that neuroticism 

is a significant predictor of anticipated regret. 

Regarding the moderating effects, the effects 

between agreeableness, conscientiousness, extraversion, 
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neuroticism, openness, and VR or AR on anticipated 

regret were all insignificant (p-values > .05), indicating 

that these personality traits neither moderated the 

relationship between VR and anticipated regret nor the 

relationship between AR and anticipated regret. 

In summary, the results suggest that VR and AR did 

not have significant direct effects on anticipated regret. 

Among the five traits, neuroticism was significantly 

associated with anticipated regret. Moreover, none of 

the personality traits moderated the relationship 

between the two XR technologies and anticipated regret. 
 

Table 4. Results of the moderation analysis for anticipated regret (avoidance goal) 

Relationship β t-value p-values 
95% CI 

lower upper 

AR → Anticipated regret 0.138 0.787 .431 -0.210 0.478 

VR → Anticipated regret -0.020 0.119 .905 -0.363 0.309 

Agreeableness → Anticipated regret -0.069 0.355 .722 -0.436 0.313 

Conscientiousness → Anticipated regret 0.241 1.323 .186 -0.155 0.575 

Extraversion → Anticipated regret 0.065 0.427 .669 -0.218 0.380 

Neuroticism → Anticipated regret 0.421 2.420 .016* 0.027 0.723 

Openness → Anticipated regret 0.023 0.133 .894 -0.269 0.401 

Agreeableness × AR → Anticipated regret 0.125 0.673 .501 -0.242 0.482 

Conscientiousness × AR → Anticipated regret -0.345 1.895 .058 -0.682 0.038 

Extraversion × AR → Anticipated regret 0.007 0.037 .970 -0.366 0.392 

Neuroticism × AR → Anticipated regret -0.213 1.030 .303 -0.593 0.198 

Openness × AR → Anticipated regret -0.005 0.028 .978 -0.358 0.322 

Agreeableness × VR → Anticipated regret -0.261 1.446 .148 -0.636 0.073 

Conscientiousness × VR → Anticipated regret -0.208 1.138 .255 -0.564 0.153 

Extraversion × VR → Anticipated regret -0.098 0.498 .619 -0.457 0.298 

Neuroticism × VR → Anticipated regret -0.325 1.528 .127 -0.739 0.095 

Openness × VR → Anticipated regret 0.080 0.436 .663 -0.282 0.427 
Note. Bootstrapping sample = 5000, β = standard regression coefficient, CI = confidence interval. The significant coefficient path 

is bolded, significance level: * p < .05. 

5. Discussion 

Finding 1. Neither VR nor AR had a significant 

direct impact on consumer decision-making goals.  

The results indicate that both VR and AR did not 

significantly influence consumers’ choice confidence 

and anticipated regret. This may imply that the VR and 

AR-enabled experiences employed in this study did not 

elicit significant emotional or cognitive differences in 

participants, which could have affected their choice 

confidence and anticipated regret. Previous research has 

shown that the effectiveness of VR and AR in 

influencing psychological outcomes may vary 

depending on the specific characteristics and content of 

the experiences (Riar et al., 2022; Xi & Hamari, 2021). 

It is possible that the VR and AR experiences employed 

in this study did not incorporate elements that were 

particularly influential in shaping choice confidence and 

anticipated regret. Further research could explore the 

specific features and design factors that might enhance 

the impact of VR and AR on these psychological 

constructs. 

Finding 2. Regardless of XR technologies, 

consumers high in neuroticism were more likely to 

choose the avoidance approach (e.g., high anticipated 

regret) when making decisions.  

The results demonstrate that a positive association 

between neuroticism and anticipated regret aligns with 

previous research highlighting the role of neuroticism in 

decision-making. Neurotic individuals tend to exhibit 

higher levels of anxiety, worry, and sensitivity to 

potentially negative outcomes (Lauriola & Levin, 2001). 

This heightened sensitivity may lead to a greater 

tendency of anticipated regret, as individuals with 

neuroticism are more likely to make impulsive 

purchases and experience anticipatory feelings of regret 

(Olsen et al., 2016). Interestingly, such a relationship 

would not seem to be influenced by virtual and 

augmented technologies as there was no significant 

effect between neuroticism and AR and no significant 

effect between neuroticism and VR on anticipated regret. 

The insignificant results also provide us with a more 

optimistic view regarding using Metaverse — namely 

that consumers with a neuroticism-oriented trait would 

not perceive more negative experiences. 
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Finding 3. When shopping in VR-mediated 

environments, consumers high in neuroticism were 

more likely to make decisions with high choice 

confidence.  

While it is still worth mentioning that neuroticism 

almost had a negative effect on choice confidence (β = -

0.302, p = 0.091), the significant interaction effect 

between neuroticism and VR suggests that there might 

be substitution relationship between the influence of VR 

and neuroticism on choice confidence. Compared with 

non-VR environments, consumers with higher levels of 

neuroticism had the tendency to seek for and increase 

choice confidence in virtual reality. The moderating 

effects of neuroticism could be explained by the 

heightened emotional engagement and perceived 

realism that VR can provide for individuals with 

neurotic tendencies. VR has been shown to elicit 

stronger emotional responses and immersion compared 

to other technologies (Riva et al., 2007). For individuals 

high in neuroticism, immersive VR may enhance their 

confidence in decision-making, as they perceive the 

virtual context as more reliable and trustworthy. These 

features provided neurotic individuals with a greater 

sense of security and self-assurance to approach their 

goals. However, individuals low in neuroticism may not 

experience the same level of emotional engagement or 

perceive the virtual environment as strongly related to 

their decision-making confidence. Therefore, in VR-

mediated environments, individuals with higher levels 

of neuroticism are more inclined to approach goals and 

ultimately influence their consumer decision-making 

through the VR-mediated enhancement of their 

confidence. 

Finding 4. When shopping in the AR-mediated 

environment, consumers’ personality traits did not 

influence decision-making goals.  

The results suggest that the Big Five personality 

traits had no moderating effect on the relationship 

between AR and two decision-making goals (choice 

confidence and anticipated regret). This may be due to 

the influence of factors other than individual differences 

in personality traits on the effects of AR. Previous 

research indicates that contextual factors, task 

characteristics, and the specific content of AR 

experiences are more closely related to decision-making 

outcomes (Xi et al., 2023). The present study may have 

focused on aspects of AR that did not strongly engage 

with the individual differences represented by the Big 

Five personality traits. Additionally, the complex nature 

of the relationship between personality traits and 

decision-making suggests that the moderating effects of 

personality traits may depend on specific contextual 

conditions (Hermes & Riedl, 2021). Other individual 

differences or psychological processes not captured by 

the Big Five personality traits might have a more 

prominent role in shaping the relationship between AR 

and decision-making goals. 

6. Contribution 

This study advances our understanding of 

personality traits regarding consumer decision-making 

confidence and regret in the context of XR shopping. 

We contribute to the existing literature of consumer 

psychology, marketing management, and XR research. 

We conducted a vigorous experiment design with high 

external validity, further contributing to the scientific 

corpus of methodological research by employing five 

different realities and maintaining the same level of 

informativeness, thus making our results directly 

comparable through different conditions. In addition, 

our findings inform the development and enhancement 

of XR user experience in various domains, which further 

promotes the adoption of XR, especially in the fields of 

service and consumption. Our study also enriches 

consumer psychology research, offering a deeper 

understanding regarding the factors influencing 

consumer behavior.  

Our research has practical implications for 

marketing management that seeks to understand and 

optimize consumer decision-making processes in XR, 

provide insights into tailored marketing strategies to 

enhance customer satisfaction or effective marketing 

campaigns that align with consumer needs. Similarly, 

retailers can use our XR insights to adjust their virtual 

product strategies based on certain personality traits, 

such as neuroticism, conducting trials, or providing 

personalized recommendations and marketing messages 

to further support customers, which is consequently 

likely to increase consumer satisfaction and loyalty. 

Complementing that, XR/UI developers could also 

create interfaces that enhance decision confidence, 

incorporating features that align with consumer 

personality traits. 

7. Limitations 

This experiment investigated the consumer 

decision-making of 162 university students in a 10-

minute shopping task under four different conditions. 

Even though students were considered an appropriate 

sample as they can afford the presented products and 

have a high acceptance towards XR technology-

mediated shopping, other groups of consumers should 

also be considered for future laboratory or field studies 

to improve the generalizability of the findings. In 

addition, the consumer decision-making process varies 

by product type, price, and value. In this study, cheap 

hedonic products (maximum price €9) were selected. 
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The effort, challenges, and risk-taking in making 

decisions for second-hand music LP products are 

generally lower than making decisions for fixed assets, 

virtual assets, or luxury brands. Therefore, future studies 

are encouraged to examine the research questions 

proposed in this study in other shopping contexts. In 

addition, future studies could also explore consumer 

decision-making activation of emotional and cognitive 

mechanisms (e.g., attention), responses to tailored XR 

experiences, cultural effects, and importantly, the 

ethical considerations of use in such profit-motivated 

fields. Lastly, further directions could investigate the 

impact of multisensory feedback on behavior and 

satisfaction provided from XR environments, virtual 

shops, and digital products. 
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