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Abstract 

Impulse buying has always been an interesting phenomenon that is observed in our daily 

lives. Statistics have shown that impulse purchases make up almost 40% of all purchases made 

online. Many studies have examined impulse buying, and they have found that emotions 

accompany impulsive behaviors naturally. With the recent development in virtual reality (VR) 

technology, this phenomenon is observable in online virtual environments. Retailers can create 

immersive virtual shops where the customer can walk among the aisles of a virtual store and 

make purchases. This study examines whether the effects of emotions on impulse buying vary 

across different immersion levels (2D vs. VR) and gender. To test our hypotheses, we collected 

data from the 2D and VR setting using experiments. The results provide evidence that gender 

plays a significant role in the three-way relationship between positive/negative emotions, 

immersion, and impulse buying. The unique setting of our research extends the literature on 

impulse buying, marketing, and virtual reality. The results offer valuable insights to marketers 

and retailers who want to develop virtual shops and influence impulse buying in these virtual 

shops. 
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1. Introduction 

With the recent advancements in virtual reality (VR) technology, it is reported that 55% 

of consumers worldwide believe that VR and augmented reality (AR) will become popular 

everyday items like smartphones (Worldpay, 2018). Especially during the COVID-19 pandemic, 

when people had to stay at home and find new ways to entertain themselves, 71% of respondents 

in a survey answered that they spent more time using virtual reality technology than before the 

pandemic (Clement, 2021). Similarly, Forbes reported that VR worldwide market volume is 

expected to reach 98.4 million sales by 2023, which would generate a total of 168 million 

installed units of VR headsets (Rogers, 2019). Not surprisingly, many companies started to offer 

shopping experiences based on a virtual environment. For example, Forbes reported that Alibaba 

has already introduced the idea of a VR shopping mall, where customers could walk between the 

aisles, explore the virtual stores, pick up and examine items in a virtual environment before 

deciding to purchase them (Wang, 2016). Walmart has already filed a patent for at-home virtual 

reality shopping in 2017 (Hardekopf, 2018). Another example is how Lexus allows its customers 

to do test drives using VR technology. This technology allows consumers to feel immersed in the 

digital world by providing a realistic virtual environment, making them feel like they entered the 

depicted scene. Recent uptake of VR technology by consumers and businesses, and the lack of 

research on VR in the marketing field (Loureiro, Guerreiro, Eloy, Langaro & Panchapakesan, 

2019; Alcañiz, Bigne, & Guixeres, 2019), amplifies the need to further our understanding of VR 

and its appliances.   

Marketers have used VR as a 3D modeling tool to predict market share and price 

sensitivity since the 1990s (Burke, 1996). More recently, marketers have used VR to obtain 
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customers and create excitement for their products among their consumers (Li & Buchthal, 

2012). For example, IKEA uses virtual reality headsets to “allow consumers to choose their 

home layout, furnish in real scale and then get a list of all items selected with the unique 

reference code and price list” (TAKELEAP, 2017). Likewise, Swarovski and Mastercard 

launched a virtual reality shopping app, which “immerses consumers in a decorated home where 

they can browse and purchase the pieces” (Mastercard News, 2017). Despite all the 

advancements and recent popularity in gaming (Vlachopoulos & Makri, 2017) and education 

industries (Hainey, Connolly, Boyle, Wilson, & Razak, 2016), much remains to be understood 

regarding VR and its appliances. Past literature review shows a lack of studies on VR use 

regarding highly immersive interfaces (for example, head-mounted displays) for marketing 

purposes (Alcañiz, Bigne, & Guixeres, 2019).  

Several studies examined gender differences in immersion in different contexts. Gender 

differences have been reported in immersion in the context of television watching (Lombard, 

1995; Lombard, Reich, Grabe, Bracken, & Ditton, 2000) and an interactive flight simulator 

(Nicovich, Boller, & Cornwell, 2005). Yet, these studies were not conducted in a highly 

immersive environment with the latest technology head-mounted displays (HMDs). Due to the 

recent advancements in VR technology (Garfinkel, 2018), the current study can capture gender 

differences in a highly realistic and immersive virtual shopping setting. A closer look at VR 

statistics shows that, unlike the distribution of computer and video gamers in the US, which was 

mainly male dominant (Gough, 2020), the adoption of VR platforms is relatively comparable 

between genders. For example, 43% of VR owners in the US in 2017 were women (Gough 

2020). This number is surprising, considering studies show that females are significantly more 

susceptible to experiencing VR motion sickness (“VR Motion Sickness Statistics”, 2021). Even 
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more surprising is that recent literature paid little to no attention towards examining the role of 

gender in highly immersive virtual environments; although women are almost as active as men 

when it comes to VR device ownership (Gough, 2020), they suffer from motion sickness 

significantly more (“VR Motion Sickness Statistics”, 2021).  

The significance of VR is heightened in the online setting as it provides a sense of reality 

by facilitating the virtual visuals, sounds, and haptic during the shoppers' interaction with the 

product in the virtual online environment (Chin & Swatman, 2005). Statistics have shown that 

nearly 40% of all online purchases are impulsively made (Saleh, n.d.). With the advancement 

and the integration of VR technology, these numbers are to go up further. This is a rather large 

number, considering impulsive behaviors, in general, are evaluated negatively (Bellenger, 

Robertson & Hirschman, 1978; Cobb & Hoyer, 1986; Han, Morgan, Kotsiopulos & Kang-Park, 

1991; Kollat & Willet, 1967; Rook & Fisher, 1995; Weinberg & Gottwald, 1982). Past research 

has stated that people can indulge in impulse buying due to lack of self-control (for example, 

inability to resist an urge to buy something), desire for pleasure (for example, buying snacks to 

feel better), and need to impress others (for example, making purchases for approval of others). 

In earlier studies, a lack of self-control has been related to drug and alcohol abuse, crime, and 

obesity (Roberts & Manolis, 2012). The reason lack of self-control influences impulse buying is 

that self-control is linked to impulsivity in general. People with low levels of self-control are 

usually spontaneous, reckless, and careless. They try to immediately satisfy their needs even 

when they are not consistent with their current goal (Youn & Faber 2000). Extant literature also 

stated that consumers might engage in impulse buying due to their desire for pleasure. Miao 

(2011) has noted that impulse buyers feel a sense of fulfillment when they impulse buy, leading 

to pleasure. The thought of purchasing the product and taking it home makes the consumer feel 
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pleasure (Zimmerman, 2012). Finally, consumers may impulse buy due to their need to impress 

others (Roberts & Manolis, 2012). This reflects a side of our current society in which we 

constantly seek approval from others. Literature suggests that marketing activities that encourage 

consumers to seek the support of others are very effective in triggering impulse buying because 

consumers participate in purchasing behaviors often to manage the impression they have on 

others (Roberts & Manolis, 2012). The thought of receiving the approval of others causes them 

to purchase impulsively. Accordingly, these are the three aspects of impulse buying this paper 

will focus on. Since they are part of the consumers’ traits, their emotions can influence these 

internal aspects. Although researchers have examined impulse buying in many different contexts 

(Dittmar, Beattie & Friese, 1995:491; Rook & Fisher, 1995:305), this research focuses solely on 

the desire for pleasure, lack of self-control, and need to impress others and only talks about 

impulse buying in a more general way.   

A closer investigation of the literature shows that the customers' emotions influence 

impulse buying (Weinberg & Gottwald, 1982). Many studies examined the effects of emotions 

on impulse buying, and notably, the results show that both positive and negative emotions impact 

impulse buying. Beatty and Ferrell (1998) found that positive mood facilitated impulse buying; 

Rook and Gardner (1993) found that besides pleasurable mood states, consumers are also likely 

to impulse buy during negative mood states (e.g., sad and depressed) to improve their mood 

(Lucas and Koff, 2014). Unlike past studies, the current research studies the effects of positive 

and negative emotions on impulse buying in an immersive VE, providing valuable and needed 

insights about how positive and negative emotions affect impulse buying.  

To sum up, VR technology has advanced dramatically (Garfinkel, 2018). It has become 

much more accessible for consumers (Pan & Hamilton, 2018), which created an opportunity for 



5 

 

companies to integrate VR into their services and offer unique shopping experiences. This 

opportunity becomes even more apparent when we consider that VR usage is relatively 

comparable between men and women (Gough, 2020), even though women experience motion 

sickness significantly more than men (“VR Motion Sickness Statistics”, 2021). The literature still 

shows that there is a lack of research regarding the marketing applications of VR (Alcañiz, 

Bigne, & Guixeres, 2019). This study aims to fill this gap by incorporating immersion into the 

relationship between impulse buying and positive/negative emotions and investigating this 

relationship from the perspective of different genders. 

In sum, this paper aims to answer the following questions: 

• Is the relationship between positive and negative emotions, immersion, and 

impulse buying different for different genders? 

• Does this relationship exist in different levels (2D and VR) of immersion?  

This study aims to investigate the intricate relationship between positive and negative 

emotions and impulse buying in the context of VR. Furthermore, this study aims to contribute to 

both theory and practice by examining the intricate relationship between emotions, immersion, 

and impulse buying and how these relationships vary across genders. First, the current study 

explores gender’s role in the three-way relationship between emotions, immersion, and impulse 

buying and how to segment the market accordingly. It should be stated that this work aims to be 

the first one in its field to incorporate gender differences based on emotions in a highly 

immersive VR shop setting. The current study furthers past impulse buying research (Roberts & 

Manolis 2012; and Miao 2011) by exploring the differential effects of immersive environments 

on the relationship between emotions and impulse buying for different genders. Second, this 

study aims to provide novel insights to managers and marketers in companies that invest in 
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virtual reality and retail, such as IKEA, Alibaba, and P&G, regarding encouraging impulsive 

buying behaviors in virtual environments. This study also aims to add knowledge to impulse 

buying and marketing literatures. This study’s major contributions have vital implications for 

large multinational corporations and businesses that want to integrate VR into their business 

model. 

Given that VR is advancing rapidly, and firms are trying to incorporate VR into their 

operations, this paper’s results provide an in-depth understanding that can assist marketers and 

retailers in taking advantage of VR technology and segment their markets effectively. This study 

also proposes a research agenda for future studies in the context of VR in marketing. The 

proposed experiments are directed towards studying this connection and the underlying 

mechanism.  

This study structures the rest of the paper as follows. Section 3 analyzes the relevant 

literature, and Section 4 elaborates on the conceptual model and hypotheses development. Next, 

Section 5 provides details about the research methodology and the experimental settings. Section 

6 presents the data analysis and results. This paper has a discussion section in Section 7, 

followed by theoretical and managerial implications in Section 8. An analysis of the limitations 

and suggestions for future studies is presented in Section 9 afterward. This paper presents the 

conclusion in Section 10 and the references in Section 11. Finally, the appendices can be found 

in section 12.  

2. Literature Review 

An in-depth review of the impulse buying literature (Please see Table 2 and 3) revealed 

that extant research suggested that positive and negative emotions influence impulsive buying 
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behaviors. For example, research has shown that while emotions such as excitement and joy 

(Rook & Gardner, 1993; Beatty & Ferrell, 1998) can lead to impulse buying, emotions like 

sadness (Lucas & Koff, 2014) can also result in impulse purchasing.  

A review of the immersion literature revealed that the hardware and software capabilities 

directly affect the immersion level of that VR system (Slater, 2003; Nah, Eschenbrenner & 

DeWester, 2011; Bowman & McMahan, 2007; Wedel, Bigne & Zhang, 2020). For example, a 

virtual reality setting presented using a head-mounted display (HMD) is more immersive than a 

web-based simulation presented using a 2D monitor. Some studies have utilized VR technology 

and have argued that it can provide life-like responses from the participants in highly immersive 

conditions (Servotte, Goosse, Campbell, Dardenne, Pilote, Simoneau, Guillaume, Bragard, & 

Ghuysen, 2020; Visch, Tan, Molenaar. 2010). In the following section, this study examines 

virtual reality literature and its application fields.  

2.1 Virtual Reality 

The computerized virtual reality (VR) technology has been around since the 1960s 

(Barnes, 2016; VRS, 2016), but it was not called VR back then. The invention was called 

“Headsight,” and it used a closed-circuit camera and a motion tracking system. It was used to 

allow the user to watch certain dangerous situations from the military's remote and safe place 

(VRS, 2016). This technology was the forerunner to the head-mounted displays (HMDs) that we 

know today. The name “Virtual Reality” came to be in 1987, when the founder of visual 

programming lab (VPL) invented (or popularized) the term, thus giving the research field its 

name (VRS, 2016). In the 1990s, VR began to be used in computer games in arcade machines, 

where players would wear VR goggles and play video games on these arcade machines with 
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real-time 3D visuals (VRS, 2016). Since then, VR has grown quite a lot, both as a piece of 

technology and as a research field.  

The concept of VR, which has advanced mainly from the video game industry (Gutierrez, 

Vexo & Thalmann, 2008; Vince, 2004), involves a simulation of a VE created by a computing 

system in which the user interacts with their environment (Harrison, Haruvy, & Rutström, 2011). 

Past research has defined VR as a realistic computer-generated environment where people 

become immersed (Wexelblat 2014). It has also been defined as a “computer-based simulation of 

reality in which visual representations are presented on a screen” (Kandalaft, Didehbani, 

Krawczyk, Allen, & Chapman, 2013). Guttentag (2010) underlines the significance of movement 

in the VE and interaction with the objects in VE in his study and defines VR as “the use of 

computer technologies to create perceptions of a 3D VE (from 2D imagery) that affords 

navigation and interaction, leading to sensory activation along with one or more modalities”. In 

line with past literature and the scope of the current study, VR is defined as a computer-

generated, immersive, 3D simulation that allows users to move around, interact with, or get 

information from the VE. This definition combines previous definitions and emphasizes the 

specific aspects of VR that best fit the scope of this research and its experimental setting while 

allowing us to investigate our research questions.  

While B2B applications of VR are common (Boyd & Koles, 2019), for example, VR is 

used in manufacturing processes, training, and modeling simulations. Its application and impact 

in the B2C context are significantly larger (Wedel, Bigne & Zhang, 2020). For example, VR 

technology is quite prominent in the gaming industry (Vlachopoulos & Makri, 2017), medicine 

(Howard, 2017; van Bennekom, de Koning, & Denys, 2017), and recently in education (Hainey, 

Connolly, Boyle, Wilson, & Razak, 2016) and tourism (Guttentag, 2010). Past consumer 
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behavior research on VR reported that VR applications used in the retailing sector have increased 

the purchase intentions (Yim, Chu, & Sauer, 2017) and revenues (Caboni & Hagberg, 2019) by 

making the customer more involved in the purchasing process. 

Further research also reveals that VR technology has uses in the marketing industry, 

primarily for promoting brands, introducing a product, or raising awareness. Some companies 

use virtual worlds to test the behaviors and responses of participants to their products and to 

implement product testing (Loureiro et al., 2019). Boursin used VR technology to raise 

awareness among its consumers of its products by offering a multisensory VR experience 

(Becker, 2021). Another example is how Adidas employed VR technology to promote their 

outdoor apparel and accessories product line TERREX by allowing consumers to climb a 

mountain using their VR headsets (Becker, 2021).  

These VR applications and devices used in marketing or any other field may vary in both 

hardware and software, effectively impacting the level of immersion. The concept of immersion 

is quite important in VR technology; thus will be elaborated further in the next section.  

2.2 Immersion  

Immersion can be explained as the degree to which the individual is absorbed in VR, and 

their thoughts and sensations exist within the VE, apart from the real world (Guttentag, 2010; 

Harrison et al., 2011). It is “a VE system’s ability to deliver an inclusive (where the physical 

reality is shut out), extensive (concerning the inclusion of sensory modalities), surrounding (how 

panoramic the VR is) and vivid (resolution, fidelity, variety of energy) illusion of reality to the 

senses of a human participant (Slater & Wilbur, 1997).” (Loureiro et al., 2019, p. 516). The more 
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a system provides displays in all sensory modes and a navigation system that preserves fidelity in 

relation to the real-world sensory modes, the more immersive the technology is. 

Past research has found that a VR system’s level of immersion is dependent on that 

system’s software and hardware technology, and different VR applications offer different levels 

of immersion (Slater, 2003; Nah et al., 2011; Bowman & McMahan, 2007; Wedel, Bigne and 

Zhang, 2020). For example, more immersive applications of VR include AVEs (automated 

virtual environments), and less immersive ones include simulations. AVEs include CAVEs (cave 

automatic virtual environments like virtual stores) and HMDs (head-mounted displays), and 

simulations include product trials and web-based remodeling simulations (Cowan & Ketron, 

2019). 

While VR technologies offer great potential to include all five human senses in the virtual 

experience (Soo, 2016; May, 2017), past research has mainly focused on sight and hearing in VE 

(Wedel, Bigne, and Zhang, 2020). Even though recent advancements in VR technology have 

made it possible to integrate sense of “touch” into the virtual experience (Wedel, Bigne, and 

Zhang, 2020), the adoption of such VR technology, however, has been limited. Thus, this paper 

examines how the stimulation of sight sense in the VR environment affects the level of 

immersion and how the immersiveness of VE can affect the relationship between emotions and 

impulse buying.    

Visual properties in VR environments are critical elements in any VR application and can 

be generalized as low realistic and high realistic. The best example of a low VR environment is 

low poly VR applications and models used in VR. Widely used by video game developers and 

artists (Shaffer, 2015), low poly refers to the low number of polygons used in a model, thus 
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making it less realistic. On the other hand, highly realistic VR uses life-like graphics and 

advanced software to give an immersive experience. For example, IKEA’s virtual store where 

consumers can furnish their selected home layout in real scales uses a relatively more advanced 

technology to deliver life-like visuals and an immersive experience (Akesson, 2016). Another 

aspect that can be utilized in the VR context that affects the level of immersion is the use of 

sounds. Recorded sounds can be used in VR environments regardless of the type of hardware 

being used by the participant (Loureiro et al., 2019). In this case, standard audio is deemed less 

immersive, and surround sound is used to achieve a more immersive VR experience (XpertVR, 

2020) 

As the technology evolved and scientists started to have easier means to use it, immersion 

through VR slowly began to be used in scientific studies (Feng, González, Amor, Lovreglio, & 

Cabrera-Guerrero, 2018). Immersion through VR technology has improved learning 

environments using social interaction through behavior and context (Bailenson, Yee, Blascovich, 

Beall, Lundblad, & Jin, 2008). A more recent study used immersion through VR as a tool to 

analyze and observe human behavior in scenarios like earthquakes (Li, Liang, Quigley, Zhao, & 

Yu, 2017). Some of the key findings in the VR literature and their domains have been 

summarized in Table 1. In the next section, this paper will discuss gender differences within the 

context of this study. 

 

Table 1 

Author/Date Domain Metric Device/Interface Key Findings 
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Gold (1993) Retail VR 

Non-immersive, 

desktop based 

computer screens 

with 

mouse/keyboard. 

Power of VR systems is 

generating data for product 

tests 

Jennett, Cox, 

Cairns, 

Dhoparee, 

Eps, Tijs & 

Walton 

(2008) 

Video games Immersion 
2D desktop based 

VR 

The greater the immersion 

the less time spent on game 

tasks inside the video game 

Barnes 

(2011), Jin & 

Bolebruch 

(2010), 

Kaplan & 

Hainlein 

(2009) 

Retail/Marketing/Communications VR 

Non-immersive, 

desktop based 

computer screens 

with 

mouse/keyboard. 

Early studies of Second Life 

as a new 

advertising/communication 

channel, virtual product 

sales, and marketing 

research 

Animesh, 

Pinsonneault, 

Ynag & Oh 

(2011) 

E commerce Interactivity/Presence 
PC/Stereoscopic 

display 

Flow mediates the impact of 

technological and spatial 

environments on intention 

to purchase virtual products 

Massara, Liu 

& Melara 

(2010) 

Consumer research VR 

Low-immersive, 

desktop based 

computer screens 

with 

mouse/keyboard. 

Investigated influence of 3D 

virtual stores on consumers' 

emotional responses 

Waterlander, 

Jiang, 

Steenhuis & 

Ni Mhurchu 

(2015) 

Consumer research VR 

Low-immersive, 

desktop based 

computer screens 

with 

mouse/keyboard. 

Studied consumer reactions 

to marketing strategies such 

as price and product 

labeling 

da Costa et 

al. (2017) 
Education Immersion/Interactivity HMD, desktop 

Users who performed the 

various tasks using the VR 

had a shorter execution 

time, smaller amount of 

errors and a higher level of 

comfort 

 

2.3 Gender 

 Differences between shoppers have always been the focus of industries that want to 

correctly segment and target their consumers (Coley & Burgess, 2003). Research shows that men 

and women traditionally have very different purchasing patterns because they desire different 
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results from their purchases (Kraft & Weber, 2012). Historically speaking, men have been found 

to shop more for functional products, while women are more likely to shop for aesthetic products 

(Dittmar, Beattie & Friese, 1996; Rook & Hoch, 1985).  

In terms of impulse buying, it is suggested by extant literature that women’s behavior is 

more emotionally and psychologically loaded compared to men’s, making them more likely to 

engage in impulse buying (Coley & Burgees, 2003). Furthermore, it has been suggested that 

women tend to engage in impulse buying more than men because they tend to shop more than 

men in general (Dittmar et al., 1996; Rook & Hoch, 1985). More recently, statistics show that 

women are leading online shopping in every product category (e.g., fashion, clothing, 

accessories, health, etc.) except for technology products (e.g., phones and computers) (Chevalier, 

2021a). 

Considering the advancements in online shopping and VR technology and the lack of 

research on the effects of gender differences in highly immersive virtual environments, gender 

again becomes an avenue for investigation. A handful of studies have examined gender 

differences in different immersion settings (Felnhofer, Kothgassner, Beutl, Hlavacs, and 

Kryspin-Exner, 2012; Slater, Steed, McCarthy, & Maringelli, 1998). Some studies tested gender 

differences based on television watching (Lombard, 1995; Lombard, Reich, Grabe, Bracken, & 

Ditton, 2000), while another study tested gender differences in an interactive flight simulator 

(Nicovich, Boller, & Cornwell, 2005). However, these studies either focused on a 2D 

environment or didn’t examine consumer behaviors in a highly immersive virtual environment. 

Thanks to the recent significant advancements in VR technology (Garfinkel, 2018), the current 

paper can capture gender differences in a highly realistic and immersive shopping environment. 

Statistics published in 2020 show that 43% of all VR owners in the US in 2017 were women 
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(Gough, 2020). This means that women are almost as active as men when it comes to VR device 

ownership. Given this information and the lack of research on gender differences in different 

immersion settings, the present study aims to fill the gap in research by providing additional 

insight into gender differences in different immersion contexts.   

2.4 Impulse Buying 

The term “impulse buying” has been identified and examined from different perspectives 

by different scholars many times. (Dittmar, Beattie & Friese, 1995:491; Rook & Fisher, 

1995:305). However, defining impulse buying is a complex task. It is not simply “unplanned 

buying,” as defined in past research (Stern, 1962; Verplanken & Sato, 2011). Consumers can 

make unplanned purchases that are not impulsive, such as habitual buying. Consumers can also 

make impulsive but planned purchases, such as finding someone a present (Verplanken & Sato, 

2011). It is stated in the literature that there might be multiple reasons why consumers engage in 

impulsive purchases. They might think that buying the products will provide them emotional 

gratification, rewards, or compensation (Iyer, Blut, Xiao, Grewal, 2020). Different researchers 

used different definitions of impulse buying to better conceptualize it within the contexts of their 

studies. Few definitions of impulse buying stand out from the rest as they are the most 

commonly used ones.  

 Past research has defined impulse buying in several ways (see Table 2). One of the most 

widely used definitions of impulse buying has been put forward by Rook (1987). He defined 

impulse buying as “a sudden, often powerful and persistent urge to buy something immediately” 

(Rook, 1987). Rook’s (1987) definition is one of the most widely used definitions because it 

encapsulates impulse buying on the level of personal impulsiveness as an instantaneous, 
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unintended, and overpowering reaction involving quick decision making and immediate product 

acquisition (Muruganantham & Bhakat, 2013). Building on Rook’s (1987) definition of impulse 

buying, the current study defines impulse buying as a strong, persistent urge to buy something, 

accompanied by a pre-consumption and/or a post-consumption emotional state. Adding the pre-

consumption and post-consumption emotional state terms to the definition allows us to 

conceptualize pre-consumption and post-consumption emotional states as a part of impulse 

buying. Since the current study will emphasize pre-consumption emotional states and their part 

in impulse buying, this definition will allow us to better understand pre-consumption emotional 

states in impulse buying behaviors. Studying them will enable us to provide a better and deeper 

understanding of the impulse buying phenomenon.  

Past research has examined impulse buying and its different internal factors. Wood 

(1998) examined impulse buying and age together and found that young people are more prone 

to engage in impulse buying. Other studies examined mood (Beatty & Ferrell, 1998; Rook & 

Gardner, 1993), perceived risk (Lee & Yi, 2008), materialism (Badgaivan & Verma, 2014), 

impulse buying tendency (IBT) (Mohan, Sivakumaran & Sharma, 2013) and gender (Lucas & 

Koff, 2014; Cobb & Hoyer, 1986; Coley & Burgees, 2003; Dittmar et al., 1996). Regarding 

gender, while some studies argued that women are more inclined to impulse buy compared to 

men (Coley & Burgees, 2003; Rook & Hoch, 1985), other studies suggested that men show more 

impulse buying than women due to women planning their purchases more carefully (Gangai & 

Agrawal, 2016). Certain literature even argued that impulse buying behaviors in men and women 

depend on the product type (Dittmar et al., 1996). These internal factors are also summarized in 

Table 3.   
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The current study is conducted to determine gender’s role in the relationship between 

emotions, immersion, and impulse buying. In particular, three consumer traits are examined 

within the context of impulse buying: lack of self-control, desire for pleasure, and the need to 

impress others. These concepts are discussed in the next section.  

 

Table 2 

Study Definition 

West (1951) Consumers’ buying decisions which happened in store and was not 

planned before.  

Stern (1962) 

Pure Impulse Buying: The most easily distinguished kind of impulse 

buying is the pure impulse purchase. This is genuinely impulsive buying, 

the novelty or escape purchase which breaks a normal buying pattern. 

Reminder Impulse Buying: Reminder impulse buying occurs when a 

shopper sees an item and remembers that the stock at home is exhausted or 

low, or recalls an advertisement or other information about the item and a 

previous decision to buy 

Suggestion Impulse Buying: Suggestion buying occurs when a shopper 

sees a product for the first time and visualizes a need for it, even though 

she has no previous knowledge of the item. 

Planned Impulse Buying: Planned impulse buying occurs when the 

shopper enters the store with some specific purchases in mind, but with the 

expectation and intention to make other purchases that depend on price 

specials, coupon offers, and the like 

Rook (1987) 
Impulse buying occurs when a consumer experiences a sudden, often 

powerful, and persistent urge to buy something immediately 

Dittmar et al. (1995) 
A phenomenon that occurs to use products as an expression of self-

identity, apart from the satisfaction of sudden physical needs 
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Baumeister (2002)  
Getting a sudden urge to buy something, without advance intention or 

plan, and then acting on that impulse without carefully or thoroughly 

considering whether the purchase is consistent with one’s long-range 

goals, ideals, resolves, and plans 

Roberts and Manolis 

(2012)  
Behavior that is unregulated and results from an unplanned, spontaneous 

impulse 

 

 

Table 3 

Internal factors that influence impulse buying 

Author Factor in Study Key Findings 

Dittmar et al. (1996) Gender 
Depends on the product type (jewelry, apparel, 

sports equipment, electronics …) 

Beatty and Ferrell (1998) / 

Rook and Gardner (1993) 
Mood 

Both positive and negative emotions have an 

influence on impulsive buying 

Lee and Yi (2008) Perceived risk 

Perceived risk has an affect when the consumer 

has a poor degree of willingness to buy the 

product 

Badgaiyan and Verma 

(2014) 
Materialism 

A positive relationship between materialism 

and impulsive buying 

Mohan, Sivakumaran & 

Sharma (2013) 
IBT 

Consumers with higher IBT score are more 

likely to experience impulse urges and to buy 

impulsively in a retail store 

Wood (1998) Age 
Young people have a higher degree of 

impulsivity 
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2.4.1 Lack of Self-Control 

Self-control is widely regarded as “a capacity to change and adapt self to produce a 

better, more optimal fit between self and world.” (Tangney, Baumeister and Boone, 2004, p. 

275). Consumers with low levels of self-control have been found more open to impulse buying 

(Baumeister 2002; Mansfield, Pinto, & Parente 2003; Youn & Faber 2000). Roberts and Manolis 

(2012) found that self-control and impulse buying was negatively related in their studies. As self-

control decreased, impulse buying increased. It is no surprise such a strong relationship exists 

between self-control and impulse buying in the consumerism-heavy culture of today.  

Authors argued that to resist the urge to buy the desired items, the consumer must exert 

conscious self-control (Baumeister, 2002; Faber & Vohs 2004). This self-control may be a 

couple of actions, such as walking away or just pressing down the desire. Baumeister (2002) has 

discussed the reasons why the act of self-control might fail. Firstly, a conflict of goals may exist, 

such as the desire to save money versus buying something. Secondly, the cease of self-

monitoring, which argues that self-control fails when people stop monitoring their behaviors. 

Verplanken and Sato (2011) stated in their study that this phenomenon is very similar to dieters, 

who stop monitoring their food intake once they feel they have broken their standard and end up 

eating much more (Polivy, Herman, Hackett, & Kuleshnyk, 1986). The third and final reason is 

ego depletion, which happens when people lack the mental resources to control their behaviors 

effectively. This might happen due to mental exhaustion. In their study, Vohs and Faber (2007) 

examined this when they made participants partake in a task that required either a certain amount 

of self-control or none. After that, they assessed the participants’ likelihood to impulse buy. They 

found that participants that used self-control in the previous task were less able to resist impulse 

buying. In their study, Vohs and Faber (2007) state all resources are finite and that any actions 
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that spend these resources will cause all following self-control behaviors to be less successful. In 

line with this, Verplanken and Sato (2011) even state that the very act of shopping depletes one’s 

mental resources since it involves making decisions (Vohs, 2008); thus, shopping trips 

themselves leave the consumers with less cognitive resources to exert self-control. In support of 

this finding, research states that self-control is very open to fluctuations based on the 

circumstances and that this happens because self-control works similar to a muscle: mental 

resources that are used for self-control can become consumed (Sultan, Joireman and Sprott, 

2012), which leaves the consumer susceptible to impulsive behaviors. Similarly, literature states 

that these mental resources are crucial (Vohs & Faber, 2007), as they are used for self-control 

and that actions that absorb these mental resources (such as mitigating negative emotions) leave 

fewer resources to be used for self-control (Atalay & Meloy, 2011). 

Other studies have found that impulse buying behaviors can be decreased with the 

practice of self-control (Sultan et al., 2012). Sultan et al. (2012) showed that impulsive buying 

urges could be reduced using cognitive self-control exercises in their experiment. This study also 

supports that decreased self-control results in increased impulse buying.  

2.4.2 Desire for Pleasure 

Past research has conceptualized desire for pleasure as one of the impulse buying aspects 

(Miao, 2011). That is, higher levels of impulse buying are linked to a greater sense of pleasure. 

Extant literature suggests that impulses are specifically hard to resist as they frequently entail 

pleasurable experiences (Rook & Fisher, 1995; Miao, 2011). Miao (2011) identifies impulse 

buying as an indeterminate consumption experience, which means that the way the consumption 

happens is not preliminarily determined, how it develops is determined as it happens, and it 

includes spontaneous responses to the stimuli the consumer is presented in the store 
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environment. The research found that unlike uncertainty in consumption, which is usually linked 

to negative emotions such as anxiety and fear, indeterminate consumption often engenders 

positive emotions such as pleasure and excitement (Miao, 2011; Frederick, Loewenstein & 

O’donoghue, 2002; Raghunathan & Corfman, 2006; Rothbart & Snyder, 1970; Vosgerau, 

Wertenbroch & Carmon, 2006). Another literature states that the desire to feel pleasure induces 

impulsive purchases, and the consumer particularly feels pleasure at the thought of being able to 

make the purchase and go home with it (Zimmerman, 2012).  

This particular effect can be seen for those in a bad mood at the time of purchase, as their 

bad mood only strengthens their desire for pleasure (Baumeister, 2002). Thus, when customers 

are in a bad mood, their desire for pleasure increases, motivating them to engage in impulsive 

behaviors. This can be observed in an experiment where participants were sad and given snacks 

(Baumeister, 2002). Sad participants ate more snacks than the others in the experiment. 

Interestingly, in a later test, when sad participants were told that eating the food would not give 

them pleasure, their eating did not increase. This experiment shows that the participants only 

engaged in impulsive behavior when they believed that behavior would provide them with 

pleasure. However, the desire for pleasure is also observable in consumers in a good mood, as 

they would like to maintain or prolong their positive emotional state (Zimmerman, 2012). 

Both positive and negative emotional sides of “desire for pleasure” are observable in the 

“reward” and “therapy” contexts of impulsive self-gifts, respectively (Mick & DeMoss, 1990a, 

1990b, 1992). Mick and DeMoss (1990b) state that premeditation is an important aspect of self-

gifts. That being said, self-gifts can also be spontaneous and not be premeditated (Sherry, 

McGrath & Levy, 1995). This paper will be using the spontaneous self-gifting concept as a part 

of its study, as it fits the context of the current research. That is why, to distinguish between the 
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two terms, this paper will specifically refer to the term as “impulsive self-gifting.” Impulsive 

self-gifting literature explains that consumers impulsively buy gifts as a “reward” to maintain or 

prolong their positive emotions when they feel good. When they feel bad, they impulsively buy 

themselves gifts as a “therapy” to repair their negative emotional state (Mick & DeMoss, 1990a, 

1990b, 1992). These statements suggest that consumers engage in impulsive purchases when 

they have a desire to get pleasure.  

2.4.3 Need to Impress Others 

The “Need to Impress Others” aspect of impulse buying refers to the consumers’ need to 

make a good impression on their peers through displays of social status. This may be because of 

the desire to fit in with their peers or colleagues' approval about their social status (Roberts & 

Manolis, 2012). This phenomenon is especially observable among people who are high in self-

monitoring and status consumers.  

Self-monitors are “thought to regulate their expressive self-presentation for the sake of 

desired public appearances and thus be highly responsive to social and interpersonal cues of 

situationally appropriate performances” (Snyder & Gangestad 1986, p. 125). People who are at 

higher levels of self-monitoring are more open to being influenced by others. Netemeyer, 

Bearden, and Teel (1992) found that those influenced by other people more quickly are more 

prone to make purchases that impress others. It is argued that impulse buyers, in general, are 

status-conscious and image-concerned consumers and that impulsive purchases may occur as a 

way to impress others (Zimmerman, 2012). These individuals use products they buy as a form of 

impression management (Roberts & Manolis, 2012). Research has shown peers have a 
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significant influence on impulse buying, especially for status consumers who make purchases to 

display and elevate their social status in the eyes of others (Luo, 2005). 

However, the “Need to Impress Others” aspect is applicable in the presence of others 

(Luo, 2005). It is stated that consumers engage in impression-management consumption more in 

public when others are observing them than in private (Ratner & Kahn, 2002). Past research 

shows that consumers make whatever decisions they want to make when they are in an intimate 

setting and that in these private settings, they will not be conforming to choices for others’ 

approval (Ratner & Kahn, 2002). This study takes place in a virtual store, thus has a private 

consumption setting. There are no peers to impress in the setting of this study. For this reason, 

this study will not pursue the “need the impress” aspect of impulse buying in its experiments. In 

the following section, emotions in the context of this paper will be discussed.  

2.5 Emotions 

The broad definition of emotion is “a conscious mental reaction subjectively experienced 

as strong feeling usually directed toward a specific object and typically accompanied by 

physiological and behavioral changes in the body” (Merriam-Webster, 2012). In parallel with 

this definition, many researchers agree that emotions are crucial for consumers' experiences, 

assessments, and behaviors (Kranzbühler, Zerres, Kleijnen & Verlegh, 2020; Bagozzi, Gopinath 

& Nyer, 1999; Holbrook & Hirschman, 1982).  

Many researchers have examined emotions in the marketing literature. Multiple studies 

found that younger consumers are more prone to impulse buying because of their emotions. In 

comparison, elderly consumers are less likely to engage in impulse buying as they may be better 

at regulating their emotions (Lawton, Kleban, Rajogopal & Dean, 1992; McConatha, Lightner & 
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Deaner, 1994). Past research also found that various non-economic factors influence impulse 

buying, such as social and emotional gratification (Hausman, 2000). Verplanken and Herabadi 

(2001) state that consumers who engage in impulse purchasing often exhibit emotions at any 

given time during the purchase (i.e., before, during, after). Another study found that positive and 

negative emotions can affect consummatory actions based on the consumers’ expectations of 

how this consumption will change their current emotional state (Andrade, 2005). However, there 

is no clear consensus on whether negative or positive emotions influence impulse buying 

primarily (Iyer et al., 2020).   

In their study, Rook and Gardner (1993) argued that positive emotions influence impulse 

buying. Similarly, Beatty and Ferrel (1998) showed that buyers making an impulse purchase feel 

more positive emotions, making them spend more. In parallel with this, another study found that 

if a prior impulsive purchase influenced a positive emotion, the consumer would likely engage in 

a similar purchase again, as part of a promotion-focused strategy within the self-regulation 

perspective (Verplanken & Sato, 2011).  

However, extant research also stated that negative emotions, such as sadness, can 

encourage impulse buying (Rook & Gardner, 1993). In parallel with this, another study argues 

that negative feelings play a critical role in influencing impulse buying, as consumers impulse 

buys to reduce their negative emotions (Verplanken et al., 2005). The key contributions of some 

critical studies about emotions in the context of impulse buying are summarized in Table 4.  

It is important to note that the focus of this study is a pre-consumption situation. This 

study tries to determine how immersion influences the relationship between pre-consumption 

emotions and impulse buying. It also was conducted to determine the nature of the three-way 
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relationship between positive/negative emotions, immersion, and gender on consumer traits that 

influence impulse buying.    

 

Table 4 

Author Year Contribution 
 

 

Weinberg and Gottwald 1982 

Impulse buyers display greater 

emotions, such as joy, compared to 

planned buyers. 

 

Rook and Gardner 1993 

Both positive emotions and 

negative emotions influence 

impulsive buying. 

 

Hausman 2000 

Proposed that consumers impulse 

buy to feel fun and social and 

emotional gratification. 

 

Silvera, Lavack and Kropp 2008 

Examined the influence of emotions 

on impulse buying and found that 

impulse buying is influenced by 

consumers' emotions. 

 

Chang, Eckman and Yan 2011 

Consumers' positive emotional 

feedback to the retail environment 

leads to impulse buying. 

 

Lucas and Koff 2014 

Consumers can engage in impulse 

buying to repair their negative 

emotional state. 

 

 

3. Hypotheses Development 

The interplay of emotions and impulse buying are two concepts that have been examined 

frequently in previous research. In extant research, it is also stated that impulsive buying 
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behaviors are accompanied by strong emotions (Weinberg & Gottwald, 1982). There are mixed 

results about whether positive emotions or negative emotions are more impactful in the context 

of impulse buying (Verhagen & van Dolen, 2011). 

Figure 1: Conceptual Model 

  

Literature states that consumers actively evaluate their emotions and try to either 

maintain/prolong or improve/repair them (Larsen & Prizmic, 2004). Indeed, some studies have 

found that pleasurable mood states, such as excitement and joy, encourage impulse buying (Rook 

& Gardner, 1993; Beatty & Ferrell, 1998), as consumers would engage in impulsive purchases to 

maintain their positive emotions (Zimmerman, 2012; Cohen & Areni, 1991; Luomala & 

Laaksonen, 1997). There have also been results that stated impulse buying is more impacted by 

negative emotions since consumers would impulse buy to improve their current mood (Lucas & 

Koff, 2014; Rook & Gardner, 1993).  
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Past research has found this particular behavior because when consumers are feeling 

negative emotions, they will feel a desire for pleasure, which will make them engage in self-

indulgent/pleasure-seeking acts, such as impulsive self-gifting, relieving themselves of these 

emotions (Morris & Reilly, 1987; Baumeister, 2002; Andrade, 2005; Verplanken, Herabadi, 

Perry & Silvera, 2005). This happens because negative emotions (such as sadness) increase 

comfort-seeking (Raghunathan, Pham & Corfman, 2006) and willingness-to-pay (Cryder, 

Lerner, Gross & Dahl, 2008; Lerner, Small & Loewenstein, 2004; Rick, Pereira & Burson, 

2014). Similarly, it was found that impulsive self-gifting allows consumers who are feeling 

negative emotions to distract themselves from the origin of the negative emotion and divert to a 

temporary positive emotion (Luomala, 2002; Mortimer, Bougoure & Fazal-E-Hassan, 2015).  

Past research has pointed out that this “therapy” context of impulsive self-gifting is 

especially observable among women compared to men (Mick & DeMoss, 1992; Barden, 2015). 

Women tend to have more negative emotionality (Fischer, Rodriguez Mosquera, Van Vianen, & 

Manstead, 2004; Schmitt, 2015) and reportedly see shopping as a joyful leisure activity (Jansen-

Verbeke, 1987; Martin & Mason, 1987). As a result, women are more likely to buy impulsive 

self-gifts in the “therapy” context to repair their negative emotions (Mick & DeMoss, 1990a; 

Barden, 2015).  

While some studies argue people with negative emotions feel a desire for pleasure to 

improve their mood (Lucas & Koff, 2014; Rook & Gardner, 1993), it has been argued that 

people with positive emotions also feel a desire for pleasure to maintain or prolong the positive 

emotional state (Zimmerman, 2012; Cohen & Areni, 1991; Luomala & Laaksonen, 1997). When 

consumers feel positive emotions, they engage in self-indulgent/pleasure-seeking acts, such as 

impulsive self-gifting, to maintain or prolong these emotional states (Zimmerman, 2012; Cohen 
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& Areni, 1991; Luomala & Laaksonen, 1997). Likewise, other studies argue that consumers who 

are feeling positive emotions seek out pleasure because they want to prolong their feeling of 

positive emotions, and this results in mood maintenance (Campo, 1993; Kahn & Isen, 1993; 

Luomala, 2002; Mortimer, Bougoure & Fazal-E-Hassan, 2015). 

Research has pointed out that the “reward” context of self-gifting is especially observable 

among men compared to women because men report positive emotions more frequently 

compared to women (Simon & Nath, 2004). Men are much more prone to buy themselves 

impulsive self-gifts as rewards when they experience positive emotions (Mick & DeMoss, 

1990a). This might be because the reward context of self-gifting produces a more masculine 

orientation (Weisfeld-Spolter, Gould & Thakkar, 2006; Barden, 2015).  

This study theorizes that the “therapy” and “reward” contexts of impulsive self-gifting 

will be observable in a highly immersive VE. Highly immersive VEs are very similar to real life 

and have salient emotional cues. Consumers will feel the negative emotions and the need to 

repair them just like in real life, and they will feel the positive emotions and the need to 

maintain/prolong them just like in real life. It should be noted that while this study agrees with 

the past literature, it also aims to extend these findings by incorporating immersion and gender 

into the research. 

Literature reveals that when participants experience high-immersive VR environments, 

they enter the rendered scenes themselves because the artificial spatial divide between stimulus 

and participant does not exist (Peeters, 2019). However, this is not the case for the low-

immersive 2D environments. Unlike VR, these 2D environments have inherent limitations in 

presenting everyday communication's dynamics, interactivity, and multichannel richness 
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(Peeters, 2019). Another recent study argues that the nature of the highly immersive VR allows 

the users to feel like they just entered a different world in a way that traditional 2D media can’t 

(Shen, Wang, Chen, Nelson & Yao, 2020). Moreover, others seem to argue that VR offers a 

much stronger feeling of entering a different world than conventional 2D technology, as it is 

more realistic. In contrast, the 2D technology lacks depth perception (Roettl & Terlutter, 2018) 

and ultimately does not support full visual and auditory immersion (Greenwald, Corning, Funk 

& Maes, 2018).   

To sum up, when people feel positive (negative) emotions, they will feel a desire for 

pleasure to maintain/prolong (repair/improve) them (Morris & Reilly, 1987; Baumeister, 2002; 

Andrade, 2005; Verplanken et al., 2005; Zimmerman, 2012; Cohen & Areni, 1991; Luomala & 

Laaksonen, 1997). This relationship will be different for men and women, as men and women 

differ in how they feel emotions (Fischer et al., 2004; Schmitt, 2015; Simon & Nath, 2004). This 

study also adopts a unique setting. It incorporates immersion into the relationship between 

emotions and impulse buying by arguing that this relationship will be present in the VR setting, 

but not in the 2D setting, as 2D environments have innate limitations and do not provide 

complete visual and auditory immersion. These limitations are not present in the VR setting, as 

the advanced technology of these settings offers a stronger, much more realistic feeling of 

entering another world (Peeters, 2019; Greenwald et al., 2018; Shen et al., 2020).  

Based on the theorizing above, a three-way interaction of gender (male, female), 

emotions (positive, negative), and immersion (VR) are predicted on the “Desire for Pleasure.” 

The current study also predicts that the same interaction will not be present for the 2D setting. In 

addition, participants’ behaviors in response to high-immersion (VR) setting is predicted to 

provide insights into this three-way interaction. Specifically: 
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H1: In the 2D setting (low-immersion), participants’ desire for pleasure will not be 

affected by their gender and emotions.  

H2: In the virtual reality setting (high-immersion), participants’ desire for pleasure will 

be affected by their gender and emotions. Specifically, (a) women will have a higher desire for 

pleasure than men when they feel negative emotions in the high immersive virtual environment, 

and (b) men will have a higher desire for pleasure than women when they feel positive emotions 

in the high immersive virtual environment. 

Studies have also shown that positive emotions can increase the lack of self-control. 

When people feel a positive emotion, they tend to underestimate the likelihood of negative 

outcomes or overestimate the likelihood of positive outcomes, resulting in decreased 

precautionary behaviors and self-control (Aspinwall, 1998). Winterich and Haws (2011) argue 

that this behavior can be observed in scenarios where people have positive emotions and want to 

treat themselves, disregarding the negative outcomes. Several studies suggest that people who 

feel positive emotions are prone to underestimate the likelihood of experiencing negative 

outcomes (Johnson & Tversky, 1983; Nygren, Isen, Taylor, & Dulin, 1996; Wright & Bower, 

1992). According to past studies, positive emotions cue positive substance in memory (Isen, 

Shalker, Clark & Karp, 1978; Teasdale & Fogarty, 1979). Thus, a person feeling positive 

emotions has more ready access to notions about the positive aspects of any stimulus than 

someone with neutral or negative emotions (Nygren, Isen, Taylor, & Dulin, 1996). This results in 

outcomes being more positively estimated (Isen & Shalker, 1982). 

Past research has shown that people having positive (Aspinwall, 1998; Winterich & 

Haws, 2011) or negative emotions (Cyders & Smith, 2008, Heatherton & Wagner, 

https://www-sciencedirect-com.proxy.library.brocku.ca/science/article/pii/S1053811916001312#bb0070
https://www-sciencedirect-com.proxy.library.brocku.ca/science/article/pii/S1053811916001312#bb0110
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2011, Schmeichel & Tang, 2015) tend to have lower self-control. This is because negative 

emotions weaken executive functions needed for acts such as self-control (Curci, Lanciano, 

Soleti & Rime, 2013). These executive functions operate under the working memory, which 

leads a person’s attention to central tasks (Baddeley, 1996; Baddeley & Hitch, 1974; Curci, 

Lanciano, Soleti & Rime, 2013). It has been stated that negative emotions act as a secondary 

task, attracting attention from the working memory resources, thus leaving decreased resources 

for the primary task (Klein & Boals, 2001). Similarly, the literature suggests that negative 

emotions cause the priorities to change in a way that the person will focus on short-term goals, 

rather than self-control, that allow them to repair their negative emotions, such as indulgent 

behaviors that provide immediate gratification (Tice, Bratslavsky & Baumeister, 2001). This 

happens because when resources are spent on mitigating negative emotions, fewer resources are 

left to be used for self-control (Atalay & Meloy, 2011). In parallel with these findings, another 

study suggests that negative emotions absorb attention, thus leading to fewer resources to inhibit 

behavior (Ward & Mann, 2000). This research extends past research by examining the role of 

immersion and gender in the VR context. 

Past research has shown that men, on average, have significantly lower self-control than 

women (Gibbs, Giever & Martin, 1998; Keane, Maxim & Teevan, 1993; Tittle, Ward & 

Grasmick, 2003), regardless of the context or the type of data collected (Burton, Cullen, Evans, 

Alarid, & Dunaway, 1998; Hayslett-McCall & Bernard 2002; Hope & Chapple, 2004; LaGrange 

& Silverman, 1999; Tittle, Ward, & Grasmick, 2003). Past research also suggests that the 

difference in self-control between genders might result from parental management (LaGrange & 

Silverman, 1999; Lynskey, Winfree, Esbensen & Clason, 2000). These studies align with 

Gottfredson and Hirschi’s study (1990), which suggests that parents are more prone to supervise 

https://www-sciencedirect-com.proxy.library.brocku.ca/science/article/pii/S1053811916001312#bb0110
https://www-sciencedirect-com.proxy.library.brocku.ca/science/article/pii/S1053811916001312#bb0155
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their daughters’ behaviors than their sons’. As a result, men are expected to develop lower self-

control than women. In any case, the literature states that men, on average, have lower self-

control than women, regardless of the context or the data type collected. Since highly immersive 

VEs are very similar to real life, this study argues that men will have lower self-control than 

women in a VR environment.  

This study theorizes that this lack of self-control will still be observable in a highly 

immersive VE since highly immersive VEs are life-like and have salient emotional cues. Based 

on past literature, this study theorizes that the predicted relationship will be present in the VR 

setting but not in the 2D setting. This is because 2D environments have intrinsic limitations and 

cannot provide full visual and auditory immersion. However, the VR setting does not have these 

limitations. Its advanced technology can provide a stronger, more realistic feeling of entering 

another world (Peeters, 2019; Greenwald et al., 2018; Shen et al., 2020).  

In sum, based on the theorizing above, a three-way interaction of gender (male, female), 

emotions (positive, negative), and immersion (VR) is predicted on “Lack of Self-Control.” This 

study also predicts that the same interaction will not be present for the 2D setting. In addition, 

participants' behaviors in response to high-immersion (VR) setting is predicted to provide 

insights into this three-way interaction. Specifically: 

H3: In the 2D setting (low-immersion), participants’ lack of self-control will not be 

affected by their gender and emotions.  

H4: In the virtual reality setting (high-immersion), participants’ lack of self-control will 

be affected by their gender and emotions. Specifically, (a) men will have a higher lack of self-

control than women when they feel negative emotions in a high immersive virtual environment, 
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and (b) men will have a higher lack of self-control than women when they feel positive emotions 

in a high immersive virtual environment. 

4. Methodology 

4.1 Participants and Data Collection 

4.1.1 2D Setting 

Data for this study was collected through the professional, online consumer panel 

provider Qualtrics. For the 2D setting, data was collected from consumers recruited from MTurk, 

who were then directed to Qualtrics. After being directed to Qualtrics, half of the participants 

were primed with negative emotions, while the other half were primed with positive emotions. 

Positive and negative emotions were manipulated using two techniques. First, the 

autobiographical recall was used. Participants in the positive (negative) condition were asked to 

recall a past event where they felt extreme positive (negative) emotions, like joy, happiness, 

delight (sad, angry, annoyed), and what it felt like to feel these positive (negative) emotions. 

Then they were asked to write down the conditions surrounding this event and describe as 

vividly as possible what factors contributed to their intense feelings of positive (negative) 

emotions. Then, an imagery scenario was used. Participants were asked to read a slightly 

modified version of a certain positive or a negative emotional scenario set in a nice and 

expensive restaurant (Miao & Mattila, 2013). In the positive condition, the scenario describes 

that the children in the restaurant are courteous, and their parents make sure that the children are 

on their best behavior. In the negative condition, the scenario describes the children as 

disruptive, and their parents make no effort to keep the children under control. This scenario was 
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chosen as it successfully captured spontaneous emotional responses among the participants 

(Please see “Appendix A” for the complete scenario). 

To check for manipulation, participants filled out a 7-item spontaneous emotional 

response scale (Please see “Appendix A”), adapted from (Richins, 1997 and Miao & Mattila, 

2013) studies. Participants then indicated whether they “were planning to go grocery shopping 

before this experiment?” and if they indicated yes, they were asked, “what were they planning to 

buy?”). Next, emotional manipulation checks were administered. Participants were then asked to 

click on the link to direct them to the 2D store developed for this study. The 2D shop is designed 

to look like an online grocery shop, so participants partook in the 2D setting using their monitors, 

keyboards, and mouse. Participants were told that they were partaking in a study about the 

introduction of a new grocery store. They were informed that the store manager is interested in 

knowing whether the customers will buy the products inside the store and that they were free to 

buy whatever they like or nothing at all. Participants then were given virtual $10 to use as they 

please. Participants were told to imagine receiving the products 1-3 hours after purchase, much 

like an online grocery shop business model. After completing the shopping experiment, they 

were redirected to the Qualtrics page, where they were administered a questionnaire. Data was 

gathered from 114 participants.  

The 2D study took place in a small online grocery store developed for this study (Please 

see Picture 1 and Picture 2). Same products were used in both settings (Please see “Appendix 

C” for the product list). The prices of the products are either the same or very similar compared 

to their real-life grocery store counterparts, which mainly were looked up from the Walmart 

online grocery store. A few of the products that could not be found on Walmart’s website were 

looked up from other grocery store websites (Zehr’s, Sobeys, Shopper’s Drug Mart).  
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4.1.2 VR Setting 

A different set of participants were recruited from the research access portal web 

platform database for the VR setting. “The research access portal is a web platform that allows 

researchers to upload their VR research simulations and run studies with remote participants who 

have access to VR technology. This offers a solution to researchers who have had to put VR 

studies on hold due to COVID - 19 and increases the geographic range of where participants can 

be selected from” (XpertVR, 2020). After being recruited, participants were directed to 

Qualtrics. Participants were told that they would be partaking in a study about a new grocery 

store. They were informed that the store manager is interested in knowing whether the customers 

will buy the products inside the store and that they are free to buy whatever they like or nothing 

at all. Participants then were given virtual $10 to use as they please in the VR store. 

Any spending at this point is impulse buying since participants are not aware of the 

purchasing situation in advance (Vohs & Faber, 2007). Participants were told to imagine 

receiving the products 1-3 hours after purchase, much like an online grocery shop business 

model. After being directed to Qualtrics, half of the participants were primed with negative 

emotions, while the other half were primed with positive emotions. Positive and negative 

emotions were manipulated using two techniques. First, the autobiographical recall was used. 

Participants in the positive (negative) condition were asked to recall a past event where they felt 

extreme positive (negative) emotions, like joy, happiness, delight (sad, angry, annoyed), and 

what it felt like to feel these positive (negative) emotions. Then they were asked to write down 

the conditions surrounding this event and describe as vividly as possible what factors contributed 

to their intense feelings of positive (negative) emotions. Then, an imagery scenario was used. 

Participants were asked to read a slightly modified version of a certain positive or a negative 
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emotional scenario set in a nice and expensive restaurant (Miao & Mattila, 2013). In the positive 

condition, the scenario describes that the children in the restaurant are courteous, and their 

parents make sure that the children are on their best behavior. In the negative condition, the 

scenario describes the children as disruptive, and their parents make no effort to keep the 

children under control. This scenario was chosen as it successfully captured spontaneous 

emotional responses among the participants (Please see “Appendix A” for the complete 

scenario). To check for manipulation, participants filled out a 7-item spontaneous emotional 

response scale (Please see “Appendix A”), which was mostly based on the work of Richins 

(1997) with the addition of some suitable items from Sedikides & Gaertner’s (2001) and Oliver’s 

(2000) works (Miao & Mattila, 2013). 

Participants then indicated whether they “were planning to go grocery shopping before 

this experiment?” and if they indicated yes, they were asked, “what were they planning to 

buy?”). Next emotional manipulation checks were rendered. Participants were then asked to 

download and run VR software. The VR store is the rendering of a convenience store. 

Participants were able to navigate through one aisle and interact with the products in the virtual 

store. The VR shop had one aisle because this reduced participants’ wandering and removed 

biases about positioning. The VR store was in first-person mode, and the participants were 

partaking using an HMD (head-mounted display). After completing the shopping experiment, 

they were redirected to the Qualtrics page, where they were administered the survey. Data was 

gathered from 86 participants.   

The VR study takes place in a small virtual grocery store developed for this study (Please 

see Picture 3 and Picture 4). The prices of the products were held constant and are the same as 

the prices in the 2D store. The participants were able to pick up the products they wanted to buy 
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using the controllers (Please see Picture 5) and put them in the virtual basket before pressing the 

“CHECKOUT” button (Please see Picture 6).  

 

Picture 3 

Picture 4 
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Picture 5 

Picture 6 
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4.2 Measurement 

All scales used in this study are modified versions of the previously validated measures. 

Please see the “Appendices” section for more details. Seven-point Likert-type scales (1 = 

“strongly disagree” and 7 = “strongly agree”) are used to record participants’ responses. For the 

emotional manipulation check, a seven-point Likert-type scale (1 = “not at all” and 7 = “very 

much”) is used (Richins, 1997; Sedikides & Gaertner, 2001; Oliver 2000). To measure desire for 

pleasure, combined and modified versions of the scales used by Dholakia, Gopinath, Bagozzi, & 

Nataraajan (2006) and Mortimer et al. (2015) are used. A combination of certain items from the 

validated Brief Self-Control measure developed by Tangney et al. (2004) and the Impulsivity 

subscale from Self-Control scale (Grasmick, Tittle, Bursik and Bursik Arneklev, 1993) are used 

to measure lack of self-control. All of the items in these questionnaires are modified to fit the 

context of this study. Please see “Appendix B” for a complete list of the questionnaires.  

5. Data Analysis and Results 

5.1 Measurement Model 

Tests of convergent validity and discriminant validity were run using partial least squares 

(PLS) to evaluate the quality and the reliability of the measurement model (Hair, Sarstedt, 

Hopkins & Kuppelwieser, 2014). Convergent validity was assessed based on the individual item 

loadings and AVE scores. Based on past research, it is stated that convergent validity is 

established when item loadings are above 0.70 and AVE scores are above 0.50 cut-off values 

(Fornell & Larcker, 1981). As Table 5 shows, all individual item loadings and AVE scores are 

higher than the recommended values of 0.70 and 0.50, respectively (Fornell & Larcker, 1981). In 

parallel with these findings, the composite reliability (CR) values for each of the scales that were 
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used in the study were also above the recommended value of 0.7 (Straub, Boudreau & Gefen, 

2004), which indicated that the scales that were used in this study were reliable.  

The current study assessed discriminant validity with two tests. First, each item’s 

loadings on its own construct and cross-loadings on other constructs was examined (Chin, 1998). 

Each item displayed higher loadings on its own construct than its cross-loading on other 

constructs. Second, the Fornell & Larcker table was examined. The findings show that the square 

root of the AVE values for each construct was higher than the correlations between it and the 

other constructs and was higher than 0.5 for the overall model. This means that each latent 

variable shares more variance with its indicators than with other latent variables (Fornell & 

Larcker, 1981), which supports discriminant validity (Please see Table 6 for the discriminant 

validity results).  

Table 5 

Measurement Model with Factor Loadings 

Indicators Loadings 

 
Desire for Pleasure: α = 0.856, AVE = 0.778, CR = 0.913 (Dholakia et al., 2006; Mortimer et al., 
2015)  

 

While deciding to purchase the product(s), my thoughts initially were about the pleasure that 
would be derived from eating/drinking/using the product(s) 0.811 

 

I purchased the product(s) to make myself feel happy. 0.920  

I purchased the product(s) to please myself. 0.910  

Lack of Self-Control: α = 0.783, AVE = 0.602, CR = 0.858 (Tangney et al., 2004; Grasmick et al., 
1993)  

 

I purchased the product(s) on the spur of the moment without thinking. 0.756  

I purchased the product(s) I wanted, knowing that they may be bad for me. 0.780  

I didn’t care about my long-term shopping goals and purchased the product(s) I wanted. 0.818  

I wanted to indulge in something I shouldn’t have. 0.748  
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Table 6 

Descriptive Statistics and Discriminant Validity 

  Mean SD 1 2 

1. Desire for Pleasure 5.22 1.18 0.882  

2. Lack of Self-Control 4.95 1.29 0.530 0.776 

 

 

5.2 Manipulation Check 

A total of 200 participants answered the emotional manipulation check questionnaire. 

Participants in the positive emotional condition (n = 98) reported a mean value of 5.49 (SD = 

0.95) for the positive emotions mean score and the participants in the negative emotional 

condition (n = 102) reported a mean value of 2.89 (SD = 1.50). Results revealed that the 

difference was statistically significant, M = 2.59, 95% CI [2.24, 2.94], t(171.35) = 14.62, p < 

0.001. Therefore, the findings prove that manipulation for positive emotions worked as intended. 

Participants in the positive emotional condition (n = 98) reported a mean value of 2.00 (SD = 

1.16) for the negative emotions mean score while the participants in the negative emotional 

condition (n = 102) reported a mean value of 4.16 (SD = 1.61). Results revealed that the 

difference was statistically significant M = -2.15, 95% CI [-2.54, -1.76], t(184.20) = 10.87, p < 

0.001. Hence, the manipulation for negative emotions worked as intended.  

5.3 Results 

“Desire for Pleasure” was subjected to a three-way analysis of variance having two levels 

of gender (male, female), two levels of emotion (positive, negative), and two levels of immersion 

(2D, VR). H1 predicted that participants’ desire for pleasure would not be affected by their 

gender and emotions in the 2D setting (n = 114). This study also argued that participants’ desire 
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for pleasure would be affected by their gender and emotions in the VR setting (n = 86). Further, 

H2a predicted that female participants in the negative emotional condition in the VR setting (n = 

22) would have a higher desire for pleasure than male participants in the negative emotional 

condition in the VR setting (n = 20). Finally, H2b predicted that male participants in the positive 

emotional condition in the VR setting (n = 25) would have a higher desire for pleasure than 

female participants in the positive emotional condition in the VR setting (n = 19). The results of 

the three-way ANOVA revealed that there was a statistically significant three-way interaction 

between gender (male, female), emotion (positive, negative), and immersion (2D, VR) on 

“Desire for Pleasure” [F(1,192) = 3.80, p = 0.05]. Further, the results also revealed a statistically 

significant two-way interaction between emotions (positive, negative) and gender (male, female) 

for “Desire for Pleasure” [F(1,192) = 8.52, p = 0.004]. There was also a statistically significant 

two-way interaction between emotions (positive, negative) and immersion (2D, VR) for “Desire 

for Pleasure” [F(1,192) = 7.21, p = 0.008].  

Since the three-way interaction was significant, this study further explored the interaction 

between emotions (positive, negative) and gender (male, female) in different immersion settings 

(2D, VR) for “Desire for Pleasure.”. In support of H1, the results of the two-way ANOVA 

revealed that there was no statistically significant interaction between emotions (positive, 

negative) and gender (male, female) in the 2D setting [F(1,192) = 1.04, p = 0.308]. The results of 

the two-way ANOVA revealed that there was a statistically significant interaction between 

emotions (positive, negative) and gender (male, female) for “Desire for Pleasure” in the VR 

setting [F(1,192) = 10.59, p = 0.001]. Contrast analysis revealed that, in the negative emotional 

condition, female participants displayed higher desire for pleasure than the male participants 

[Mmale = 5.25, Mfemale = 6.04, F(1,192) = 5.59, p = 0.019], thus providing support for H2a. In the 



43 

 

positive emotional condition, male participants displayed higher desire for pleasure than the 

female participants [Mmale = 5.4, Mfemale = 4.56, F(1,192) = 5.02, p = 0.026]. Hence, hypothesis 

H2b was supported.  

“Lack of Self-Control” was subjected to a three-way analysis of variance having two 

levels of gender (male, female), two levels of emotion (positive, negative), and two levels of 

immersion (2D, VR). H3 predicted that participants’ lack of self-control would not affect their 

gender and emotions in the 2D setting (n = 114). This study also argued that participants’ lack of 

self-control would be affected by their gender and emotions in the VR setting (n = 86). Further, 

H4a predicted that male participants in the negative emotional condition in the VR setting (n = 

20) would have a higher lack of self-control than female participants in the negative emotional 

condition in the VR setting (n = 22). Finally, H4b predicted that male participants in the positive 

emotional condition in the VR setting (n = 25) would have a higher lack of self-control than 

female participants in the positive emotional condition in the VR setting (n = 19). The results of 

the three-way ANOVA revealed that there was a statistically significant three-way interaction 

between gender (male, female), emotion (positive, negative), and immersion (2D, VR) on “Lack 

of Self-Control” [F(1,192) = 9.79, p = 0.002].  

Since the three-way interaction was significant, the current study further explored the 

interaction between emotions (positive, negative) and gender (male, female) in different 

immersion settings (2D, VR) for “Lack of Self-Control.” Consistent with H3, the results of the 

two-way ANOVA revealed that there was no statistically significant interaction between 

emotions (positive, negative) and gender (male, female) in the 2D setting, [F(1,192) = 1.10, p = 

0.296]. The results of the two-way ANOVA also revealed that there was a statistically significant 

interaction between emotions (positive, negative) and gender (male, female) for “Lack of Self-
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Control” in the VR setting [F(1,192) = 11.58, p = 0.001]. Contrast analysis revealed that, in the 

positive emotional condition, male participants in the VR setting displayed a higher lack of self-

control than the female participants in the VR setting [Mmale = 4.80, Mfemale = 3.90, F(1,192) = 

5.06, p = 0.026], thus providing support for H4b. In the negative emotional condition, female 

participants in the VR setting displayed higher lack of self-control than the male participants in 

the VR setting [Mmale = 4.17, Mfemale = 5.20, F(1,192) = 6.62, p = 0.011]. Thus, hypothesis H4a 

was rejected. Although the hypothesis is rejected, this contradictory and statistically significant 

finding provides additional insights worth exploring. There might be a few potential reasons why 

the results contradicted H4a. These are presented in the next section.  

6. Discussion 

Drawing upon the growing interest and trend of online shopping and virtual reality, this 

paper theorized how online impulsive behaviors can be influenced by immersion and 

positive/negative emotions and how this effect might differ based on the gender of the consumer. 

The study yielded findings that advance marketing, impulse buying, and virtual reality literature. 

This study’s results also provide unique insights about gender’s role in this literature.  

The results provide insights into the intricate relationships between emotions, two 

consumer traits related to impulse buying (desire for pleasure, lack of self-control), and 

immersion while focusing on gender’s role in this three-way relationship. Based on research 

about advancements and limitations of technology, this study theorized that there would be an 

interaction between emotions and gender on the desire for pleasure in the VR setting, but not in 

the 2D setting. The results supported these hypotheses, as a significant interaction was found 

between emotions and gender on the desire for pleasure in VR, but not in 2D. Further, this study 
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drew on the “therapy” and “reward” contexts of impulsive self-gifting. It theorized that women 

would have a higher desire for pleasure when they feel negative emotions in a highly immersive 

VE. 

In contrast, men would have a higher desire for pleasure when they feel positive emotions 

in a highly immersive VE. The results supported the predictions and indicate that when men feel 

positive emotions in a highly immersive VE, they are more likely to maintain/prolong their 

positive emotional states through their desire for pleasure than women. The results also indicate 

that when women feel negative emotions in a highly immersive VE, they are more likely to try to 

repair their negative emotional states through their desire for pleasure, compared to men, which 

makes them want to make impulsive purchases.  

Based on research on advancements and limitations of technology, this study also 

theorized that there would be an interaction between emotions and gender on lack of self-control 

in the VR setting, but not in the 2D setting. The findings supported these hypotheses, as a 

significant interaction was found between emotions and gender on lack of self-control in the VR 

setting, but not in the 2D setting. Moreover, this study also theorized that, based on past 

literature, men would have a higher lack of self-control than women when they feel positive or 

negative emotions in a highly immersive VE. Findings revealed that, when feeling positive 

emotions in a highly immersive VE, men reported significantly higher levels of lack of self-

control compared to women, thus providing support for our predictions. However, contrary to 

what was predicted, when feeling negative emotions in a highly immersive VE, women reported 

significantly higher levels of lack of self-control compared to men. One explanation can be that 

men feel less need for cognitive regulation due to their greater automatic emotional regulation 

(McRae, Ochsner, Mauss, Gabrieli & Gross, 2008; Fatima & Shahid, 2020). Indeed, past 
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literature found that men display less prefrontal brain activity than women, which is associated 

with cognitive emotion regulation (Ochsner & Gross, 2005). The lesser prefrontal activity shows 

that men can regulate their negative emotions through cognitive regulation much more efficiently 

compared to women (McRae, Ochsner, Mauss, Gabrieli & Gross, 2008), which in turn absorbs 

less resources from the working memory, leaving men with more resources to control themselves 

and inhibit impulsive behaviors. Another possible explanation is that, while influential, 

Gottfredson and Hirschi’s study (1990) suggests that men are expected to develop lower self-

control than women because of the way their parents raised them, which is quite outdated. 

Indeed, recent sources suggest that parents nowadays raise their children significantly differently 

than parents in the 90s (Saul, 2019; Greenthal, 2020). In particular, more in-depth research is 

required to explore whether these factors are accountable for developing self-control in males 

and females.  

7. Implications 

7.1 Theoretical Implications 

Current research makes important contributions to marketing and impulse buying 

literature. First, this study builds upon the existing literature by examining the impulse buying 

phenomenon in a highly immersive virtual store. This paper furthers the literature by examining 

gender’s role in the three-way relationship between positive/negative emotions, impulse buying, 

and immersion. While previous studies on impulse buying focused on the impact of emotions 

and gender (Lucas & Koff, 2014; Kraft & Weber, 2012; Chang et al., 2011; Silvera et al., 2008; 

Andrade, 2005; Coley & Burgees, 2003; Verplanken & Herabadi, 2001; Dittmar et al., 1996; 

McConatha et al., 1994; Rook & Gardner, 1993; Lawton et al.,1992; Rook & Hoch, 1985), they 

only investigated these topics in the context of 2D online stores or traditional brick-and-mortar 
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stores. With virtual reality technology becoming more common and tech/retail giants’ growing 

interest in implementing this technology in their e-commerce systems, a gap in literature became 

apparent. This research filled this gap in the literature. It revealed the importance of the role 

gender plays in impulse buying in highly immersive virtual stores in emotional conditions. This 

has never been done in the literature before and will open countless opportunities for new 

research in the future.  

Second, this research advances the existing impulse buying literature by examining how 

two consumer traits (desire for pleasure and lack of self-control) act regarding gender in a highly 

immersive virtual shop within positive and negative emotional conditions. Past literature has 

examined these consumer traits and consumer behaviors in the context of impulse buying with 

regards to these traits (Roberts & Manolis, 2012; Miao, 2011). In line with the rest of the 

literature, their results suggest that emotions have a big role in influencing impulse buying. The 

current study agrees with these results and furthers the findings of Roberts & Manolis (2012) and 

Miao (2011) by examining these consumer traits in a highly immersive VR shop setting and 

exploring their effects on impulse buying with regards to different genders. Thus, this work 

advances the impulse buying literature by incorporating gender differences in a virtual reality 

setting. Thanks to the unique setting of this study, multiple opportunities for future studies are 

presented for both impulse buying and virtual reality fields.    

Finally, this study provides additional insights into how positive and negative emotions 

influence impulse buying differently for different genders. Past literature found that emotions 

influence impulse buying; however, there was no consensus on whether negative emotions or 

positive emotions influenced impulse buying primarily (Iyer et al., 2020; Rook & Gardner, 1993; 

Beatty & Ferrel, 1998; Verplanken & Sato, 2011; Verplanken et al., 2005). This study provides 
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additional needed and timely insight into how positive and negative emotions influence impulse 

buying regarding different genders in a virtual shopping setting. The findings indicate that both 

positive and negative emotions enhance impulse buying and have different effects on males and 

females. More specifically, the results show that, when feeling positive emotions, males have 

higher levels of desire for pleasure and a lack of self-control. On the other hand, females have 

higher levels of desire for pleasure and a lack of self-control when they feel negative emotions. 

Both desire for pleasure and lack of self-control translates directly to impulse buying in a store 

setting. Thus, this paper extends past research and provides a needed insight on how negative 

and positive emotions influence impulse buying for different gender in a virtual store.  

7.2 Managerial Implications 

This paper’s findings provide three key implications for marketers and managers of 

companies investing in virtual reality or interested in doing so. First, practitioners should 

consider the findings of this study while developing marketing strategies for their stores. 

According to the results of this study, both positive and negative emotions enhance impulse 

buying and can have very strong yet different effects on males and females. Specifically, 

marketers should keep that in mind and, depending on their segments, ethically try to gain 

leverage from consumers’ emotional states and encourage impulse buying. For example, 

companies such as Alibaba and Walmart, which have already invested in virtual reality 

technology, or companies such as P&G, which started to use virtual reality as a part of their 

marketing campaigns for different products, can take the results of this study into account and try 

to offer a more personalized experience for their customers. The results show that female and 

male consumers respond differently to positive and negative emotions. By having valuable 

insights provided from this study, marketers and retail managers can effectively customize the 
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personal experience of their consumers by incorporating design features into their stores. The 

results indicate that while female consumers display higher levels of desire for pleasure and lack 

of self-control when they feel negative emotions, males display higher levels of desire for 

pleasure and lack of self-control when they feel positive emotions. Based on their segment, 

marketers and retail managers can use these results to position themselves and their marketing 

campaigns/strategies accordingly. For example, companies like Walmart, whose shoppers are 

predominantly women (Hanbury, 2020), can use the color “red,” which is associated most 

commonly with negative emotions (Sutton & Altarriba, 2016), in their future virtual store layouts 

to further influence impulse buying among women. Literature states that a product’s color can 

lead to 62% - 90% of purchase decisions being made (Sing, 2006). To encourage purchase 

behaviors, retailers can use red packaging products that women buy the most, such as beauty 

products, home goods, and fashion products (Fletcher, 2020).   

Second, the results of this study can also be used as a guide for companies that aim to 

utilize emotions in advertisements. It is common knowledge that companies use emotions in their 

marketing campaigns (Smilovitz, 2021; Weber, 2018), as companies can use emotional appeals 

to influence a positive or a negative emotion that can prompt a specific purchase (Zhang, Sun, 

Liu & Knight, 2014). For example, Coca-Cola’sketing campaign in 2015, which was called 

“Choose Happiness,” aimed to provoke positive emotions among its consumers by encouraging 

them to share their happy memories (Russel, 2015). Another example is how Children of the 

World used sadness to receive donations to improve child literacy in New Delhi (Weber, 2018). 

The results of this study suggest that males and females respond differently to positive and 

negative emotions. Specifically, when feeling positive emotions, males display higher levels of 

desire for pleasure and a lack of self-control. On the other hand, females display higher levels of 
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desire for pleasure and a lack of self-control when they feel negative emotions. Companies can 

use these findings and try to incorporate features into their marketing campaigns that combine 

emotional cues and desire for pleasure or lack of self-control by creating a more personalized 

experience based on their male and female segments. For example, companies with a 

predominantly male customer base like Amazon (Chevalier, 2021b), which sources suggest 

might be developing a virtual store (Sun, 2018), can use positive emotional cues in the 

advertisements of their technology products, which is a male-consumer-dominated product 

category (Chevalier, 2021a), to encourage purchase behaviors.  

Finally, this study had an interesting finding that marketers and retail managers in big 

tech companies who are interested in developing a VR store might find useful. While it was not 

hypothesized and was not in the scope of this study, it was found that participants in the VR store 

spent significantly more amount of money compared to the participants in the 2D store. This 

suggests that immersion might have played a direct and significant role in making participants 

spend more money. According to these results, when designing or developing a VR store, 

companies in charge of these stores should focus on making it more immersive for their 

customers. For example, companies such as INVRSION, which offers virtual reality-related 

solutions to brands and retailers, can use this knowledge and provide a more immersive virtual 

shopping experience to their customers. However, the current study suggests that immersion’s 

influence on money spent requires more in-depth research and should be looked into further.  

8. Limitations and Future Studies 

As with any research, this study has some limitations that might provide opportunities for 

future research. The first limitation is the way the experiments were conducted. Because of the 
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timing of the COVID-19 pandemic, face-to-face interactions became prohibited or extremely 

limited. Either way, big changes had to be made in the research and how the experiments had to 

be conducted. Initially, the experiments were designed to be conducted in a lab, face-to-face with 

the participants within a controlled environment. While necessary adjustments were made, such 

as the implementation of the “Research Access Portal,” where participants can download the VR 

software necessary for the experiment, there might still be small differences in data quality when 

it comes to lab vs. online experimental methods (Gould, Cox, Brumby & Wiseman, 2015). 

Future research should account for this when running experiments with similar settings to the 

current study. Collecting data in a controlled environment will be important in understanding the 

phenomenon of impulse buying in a highly immersive VE. 

Another thing to note is that, while there are people with low self-control and people with 

high self-control, and that people with low self-control can yield similar results regardless of the 

setting, this did not influence the current study’s results. Participants were randomly chosen for 

the 2D and the VR settings, and participants’ lack of self-control was not affected by their gender 

and emotions in the 2D setting. So, it can be deduced that the VR setting led to this study’s 

results.  

Second, this study presents multiple future research agendas. My research revealed the 

importance of the role gender plays in impulse buying in highly immersive virtual stores in 

emotional conditions. This, however, needs to be researched in a more in-depth way as VR is a 

relatively new technology for common use, and new research in this setting, with different 

variables, can yield interesting results, both for practitioners and scholars. Another opportunity 

for future research shows itself through the omitted consumer trait of “Need to Impress Others.” 

This study did not utilize this aspect of impulse buying because it was not suitable for our study 
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setting. Future studies with virtual environments where multiple users can connect to the same 

store and shop together need to include this in their experiment designs. This has never been 

researched in the context of a highly immersive VE and can provide interesting results. 

Finally, although not hypothesized in this study, this study has found that participants in 

the high-immersion VR setting have spent significantly more money in the store than 

participants in the low-immersion 2D setting. One explanation can be the fact that consumers 

tend to impulse-buy more in brick-and-mortar stores compared to online stores because impulse 

buying is linked to the multi-sensory stimuli that are already available in the traditional brick-

and-mortar store, and that online stores do not have that kind of stimuli (Kacen, 2003). Visually, 

highly immersive virtual stores are very similar to real-life brick-and-mortar stores, so this might 

have been a factor in this particular finding. However, this is beyond the scope of this study and 

requires more research.  

9. Conclusion 

This research provides novel contributions and findings by demonstrating gender’s role 

in the three-way relationship between positive/negative emotions, impulse buying, and 

immersion by building upon the existing impulse buying literature and expanding it to a high-

immersion setting. The current study also expands upon impulse buying and marketing literature 

by providing unique insights about these concepts and extends existing knowledge. This study 

also provides managerial contributions and suggestions for practitioners to utilize in their 

businesses. This is important; as VR technology is becoming more and more common, big retail 

companies are looking for ways to use it in their stores. Both scholars and practitioners can use 
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this study and its findings to gain insight into impulse buying in highly immersive virtual stores 

and gender differences.   
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11.  Appendices 

11.1 Appendix A 

The Negative Condition  

  

You are dining at a nice and expensive restaurant. As you are seated, you notice that the 

party sitting at the table right next to you is a family with three kids. The kids are not only 

loud and disruptive, but they have been screaming and chasing each other around the 

table. Moreover, the parents pay no attention to the kids’ all-too-apparent misbehavior in a 

public space. The parents are just busy chatting with each other and do not bother to make 

any attempt to keep the kids under control. Everything else in the restaurant goes as 

expected. 

 

Before advancing, please read the instructions below. 

  

  

Please recall a past event where you felt extreme negative emotions (i.e., extremely sad, 

angry, annoyed), and recall what it felt like to feel these emotions. Remember the event as 

vividly as you can. Picture the event happening to you. Try to recall all the details. Please 

write down at least a few sentences about the conditions surrounding this event and 

describe as vividly as possible what factors contributed to your intense feelings of negative 

emotions. 

 

 

The Positive Condition 

  

You are dining at a nice and expensive restaurant. As you are seated, you notice that the 

party sitting at the table right next to you is a family with three kids. The kids are not only 

quiet and courteous, but they have been conversing with each other in a respectfully low 

voice and chuckling in a restrained manner. Moreover, the parents seem to pay special 

attention to the kids’ behavior in a public space. The parents always keep an eye on the 

kids and make an effort to ensure that the kids are on their best behavior. Everything else 

in the restaurant goes as expected. 

 

Before advancing, please read the instructions below. 
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Please recall a past event where you felt extreme positive emotions (i.e., joy, happiness, 

delight), and recall what it felt like to feel these emotions. Remember the event as vividly as 

you can. Picture the event happening to you. Try to recall all the details. Please write 

down at least a few sentences about the conditions surrounding this event and describe as 

vividly as possible what factors contributed to your intense feelings of positive emotions. 

  

 
 

 

Emotions (Richins, 1997; Sedikides & Gaertner, 2001; Oliver 2000) 

 
Please indicate to what extent each item reflects your current feelings/emotions. 
 

 Not at all 

(1) 

(2) (3) Neutral 

(4) 

(5) (6) Very 

much (7) 

 

 (1) Delighted o  o  o  o  o  o  o  

 

 (2) Happy o  o  o  o  o  o  o  

 

 (3) Pleased o  o  o  o  o  o  o  

 

 (4) Angry o  o  o  o  o  o  o  

 

 (5) Annoyed o  o  o  o  o  o  o  

 

 (6) Frustrated  o  o  o  o  o  o  o  

 

 (7) Irritated o  o  o  o  o  o  o  
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11.2 Appendix B 

 

Questionnaire for the 2D Setting 

 

Please indicate how much virtual money you’ve spent:  

 

Please list the products you’ve bought and respective quantities:  

 

The desire for Pleasure (Dholakia et al., 2006; Mortimer et al., 2015) 

Thinking about your 2D shopping experience, please indicate to what extent you agree with the 

following statements. 

 

 

 Strongly 

disagree 

(1) 

(2) (3) Neutral 

(4) 

(5)       (6) Strongly 

agree   

(7) 

 

 (1) While deciding to 

purchase the product(s), 

my thoughts initially 

were about the pleasure 

that would be derived 

from 

eating/drinking/using 

the product(s) 

o  o  o  o  o  o  o  

 

 (2) I purchased the 

product(s) to make 

myself feel happy. 

o  o  o  o  o  o  o  

 

 (3) I purchased the 

product(s) to please 

myself. 

 

o  o  o  o  o  o  o  
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Lack of Self-Control (Tangney et al., 2004; Grasmick et al., 1993) 

Thinking about your 2D shopping experience, please indicate to what extent you agree with the 

following statements. 

 Strongly 

disagree 

(1) 

(2) (3) Neutral 

(4) 

(5)       (6) Strongly 

agree   

(7) 

 

 (1) I purchased the 

product(s) on the spur of 

the moment without 

thinking. 

o  o  o  o  o  o  o  

 

 (2) I purchased the 

product(s) I wanted, 

knowing that they may 

be bad for me. 

 

o  o  o  o  o  o  o  

(3) I didn’t care about 

my long-term shopping 

goals and purchased the 

product(s) I wanted. 

o  o  o  o  o  o  o  

 

 (4) I wanted to indulge 

in something I shouldn’t 

have. 

 

o  o  o  o  o  o  o  

Please indicate your gender. 
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o Male 

o Female 

o Other 

o Prefer not to say 

 

Please indicate your education level. 

o High School/ College Degree 

o Undergraduate - Bachelor's Degree 

o Graduate - Master's Degree 

o Ph.D. or Terminal Degrees 

 

Please indicate your age. 
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o Under 19 years old  

o 19 - 25 years old 

o 26 - 30 years old 

o 31 - 35 years old  

o 36 - 40 years old 

o 41 - 45 years old 

o 46 - 50 years old  

o 51 - 55 years old 

o 56 - 60 years old  

o 61 years old and above 

 

 

 

 

 

 

 

Questionnaire for the VR Setting 

 

Please indicate time spent in the VR store:  

 

Please indicate how much virtual money you’ve spent:  

 

Please list the products you’ve bought and respective quantities:  
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The desire for Pleasure (Dholakia et al., 2006; Mortimer et al., 2015) 

Thinking about your VR shopping experience, please indicate to what extent you agree with the 

following statements. 

 

 

 Strongly 

disagree 

(1) 

(2) (3) Neutral 

(4) 

(5)       (6) Strongly 

agree   

(7) 

 

 (1) While deciding to 

purchase the product(s), 

my thoughts initially 

were about the pleasure 

that would be derived 

from 

eating/drinking/using 

the product(s) 

o  o  o  o  o  o  o  

 

 (2) I purchased the 

product(s) to make 

myself feel happy. 

o  o  o  o  o  o  o  

 

 (3) I purchased the 

product(s) to please 

myself. 

 

o  o  o  o  o  o  o  

 

Lack of Self-Control (Tangney et al., 2004; Grasmick et al., 1993) 

Thinking about your VR shopping experience, please indicate to what extent you agree with the 

following statements. 

 Strongly 

disagree 

(1) 

(2) (3) Neutral 

(4) 

(5)       (6) Strongly 

agree   

(7) 
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 (1) I purchased the 

product(s) on the spur of 

the moment without 

thinking. 

o  o  o  o  o  o  o  

 

 (2) I purchased the 

product(s) I wanted, 

knowing that they may 

be bad for me. 

 

o  o  o  o  o  o  o  

(3) I didn’t care about 

my long-term shopping 

goals and purchased the 

product(s) I wanted. 

o  o  o  o  o  o  o  

 

 (4) I wanted to indulge 

in something I shouldn’t 

have. 

 

o  o  o  o  o  o  o  

Please indicate your gender. 

o Male 

o Female 

o Other 

o Prefer not to say 
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Please indicate your education level. 

o High School/ College Degree 

o Undergraduate - Bachelor's Degree 

o Graduate - Master's Degree 

o Ph.D. or Terminal Degrees 

 

 

Please indicate your age. 

o Under 19 years old  

o 19 - 25 years old 

o 26 - 30 years old 

o 31 - 35 years old  

o 36 - 40 years old 

o 41 - 45 years old 

o 46 - 50 years old  

o 51 - 55 years old 

o 56 - 60 years old  

o 61 years old and above 
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11.3 Appendix C 
 

 

 

 

Cottonelle Flushable Wipes, 42 pack 

Charmin Ultra Strong Toilet Paper, 4 value pack 

Angelsoft Toilet Paper, 4 Mega rolls  

Crest Cavity Protection Toothpaste, 170g 

Colgate Max Fresh Liquid Gel 2-in-1 Toothpaste and Mouthwash, Cool Mint, 130 g 

Aquafresh White and Shine Fresh Mint Toothpaste, 160 g 

Listerine Essential Toothpaste, 120 g   

Clif Bar Peanut Butter & Honey with Sea Salt Energy Bar, 68g 

Clif Bar White Chocolate Macadamia Nut Energy Bar, 68g 

San Pellegrino Mineral Water Bottle, 750 mL 

7UP soft drink 591 mL 

Brisk Lemon Iced Tea 591 mL 

Gatorade Lemon Lime sports drink, 591 mL 

Pepsi Original soft drink 591 mL 

Nissin Cup Noodles Ramen Hearty Chicken 75g 

Nissin Cup Noodles Ramen with Shrimp 75g 

Listerine Fresh Burst Mouthwash 95 ml, Travel Size 

Listerine Total Care Mouthwash 95 ml, Travel Size 

Listerine Cool Mint Mouthwash 95 ml, Travel Size 

Kellog’s Corn Flakes Cereal 680 g 

Kellog’s Rice Krispies Original Cereal 680 g 

Kellog’s Special K Original Cereal 510 g 

Energizer Max AAA Alkaline Batteries 4 Pack 

Eveready 1.5V Alkaline D Batteries 2 Pack 

Milk Duds Chocolate & Caramel Candy 280g 

Reese’s Pieces Peanut Butter Candy 190g 

Whoppers Malted Milk Candy 150g 

Kitkat Original Chocolate Bar 130g 

Hershey's Milk Chocolate Bar 150g 

Doritos Nacho Chips 75 g 

Ruffles Original Chips 75 g 

Cheetos Original Cheese Puffs 75 g 

Lays Classic Chips 75 g 

 

Product List 


