
 

Abstract:	
Virtual reality (VR) is growing and expected to disrupt the retail e-commerce market within a 
few years. Despite the bright forecasts, there is still a lack of academic research on what the 
effects would be of using VR within e-commerce product presentations and what that could 
imply for both business and consumers. The aim of this thesis is therefore to fill the research 
gap by investigating if VR product presentations within an e-commerce context will necessarily 
result in improved cognitive and conative effects on the consumer compared to only 2D 
pictures. Furthermore, this thesis investigates if different product types and consumer’s level of 
involvement with technology will affect the results. A quantitative study was composed for 
four fictitious websites, in which either VR or only 2D pictures were used to show two 
different products within furniture. The study found that VR product presentations resulted in 
improved positive cognitive and conative effects on the consumer compared to only 2D 
presentations and that this can be explained by an increased sense of consumer’s telepresence. 
The product type used did not work as a moderator and hence did not affect the product 
evaluation. However, consumer’s level of involvement with technology affected if VR product 
presentations will have a spill-over effect in terms of favourable branding and website 
evaluations or not. Therefore, this thesis generates both important managerial - and consumer 
implications for the next digital era.  
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Definitions  
 
Virtual reality headset (VR headset):  A headset that is putted on a user’s head to cover the eyes 
(see appendix 11). The headset is used for the user to be immersed into a virtual reality (Goldman 
Sachs investment research, 2016). 
 
Virtual reality (VR): A technology that immerses the user with a VR headset into an imagined or 
replicated world or simulates presence in what resembles the real world (Goldman Sachs investment 
research, 2016). 
 
Non-immersive virtual reality: Non-immersive VR is an interactive 3D picture used to display 
products on websites (see appendix 1). The user can interact with the 3D image on a computer 
screen where the user can rotate and alter functions of the product as well as zoom in on the 
product image. The experience is limited to the computer screen and is not used with a VR headset 
(Mills and Noyes, 1999). Non-immersive VR used to be referred to as only VR, but could more 
correctly be referred to as 3D in 2017. This will be further elaborated in section 2.1.2. 
 
Immersive virtual reality:  This form of VR is what is more correctly referred to as VR in 2017 and 
will be investigated in this thesis. Immersive VR requires the wearing of a VR headset. When the 
user put on the head-mounted display they are surrounded by a virtual environment and excluded by 
the physical surrounded environment (Mills and Noyes, 1999). See section 2.1.3. 
 
Augmented reality (AR): Unlike VR that creates a totally artificial environment, AR uses the 
existing environment and overlays new information (as for example pictures) on top of it (Goldman 
Sachs investment research, 2016). AR will not be investigated in this thesis. 
 
Virtual reality picture (VR picture): A picture that can be seen in a 360 degrees format with a VR 
headset (Interview Emma af Robson, 20-02-2017). 
 
Virtual reality movie (VR movie): A movie that can be seen in a 360 degrees format with a VR 
headset (Interview Emma af Robson, 20-02-2017). 
 
2D picture: A two-dimensional picture on a computer screen in which a consumer can only view. 
No rotation functions are possible.   
 
E-commerce: Commercial transactions conducted online (Levy and Weitz, 2012). 
 
Online pure player: A company that only operates on the Internet through e-commerce, as 
opposed to traditional brick and mortar retailer (Levy and Weitz, 2012). 
  
Brick and mortar retailers: A retailer that operates with physical stores (Levy and Weitz, 2012). 
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1. INTRODUCTION 

This introductory chapter will cover the background and current problem of marketing research within virtual reality. 

This is in order to explain the urgent importance of further research in the effects of virtual reality, especially within e-

commerce. The sections purpose, expected contribution and research question will explain how the thesis will investigate 

the effects of using virtual reality in an e-commerce context.  

 

1.1 BACKGROUND 

Virtual reality (VR) could in its simplest form be described as a virtual created world (Mills and 

Noyes, 1999). In order to see the virtual created world, users are required to put on a VR headset 

that simulates presence in what resembles the real world. It might sound like science fiction but it is 

a matter of fact a more and more common consumer product in 2017.  

 

Nintendo launched VR headsets already in 1995, but the launch was described as a flop (Goldman 

Sachs investment research, 2016). Instead, 2016 was the year when VR could be described as having 

a commercial breakthrough (HUI Research, 2016). One of the reasons was that the smartphone 

industry has improved quality and cost of VR since most smartphones can be used as displays in VR 

headsets (see appendix 11) (Goldman Sachs investment research, 2016). Therefore, more consumers 

have now bought affordable VR headsets to their homes. A VR headset was even awarded The 

Christmas present of the year 2016 in Sweden (HUI Research, 2016). Furthermore, VR has developed 

within education, healthcare and especially gaming, which has expanded the amounts of households 

with VR headset even more (Interview Emma af Robson, 20-02-2017). This has resulted in that 

many different companies have even started using VR for marketing purposes. For example, the real 

estate agency Sotheby started to show real estate listings in VR (ibid.).  

 

Based on many of these recent events, VR is described to be the biggest technological progression 

since the development of moving images (HUI Research, 2016). Heather Bellini, Business Unit 

Leader of Goldman Sachs Research, expects VR and augmented reality (AR) to be roughly equal the 

size of the desktop PC market in 2025. The evolution of VR is even estimated to eventually replace 

mobile phones and PCs. Retail e-commerce is estimated as one of the first markets to be disrupted 

and is expected to have 32 million users of VR by 2025. This since VR reduces the need for in-store-
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display of products and makes it possible for consumers to view products with their VR headset at 

home (Goldman Sachs investment research, 2016). 

 

Meanwhile, e-commerce continues to rise in importance. In Sweden, retail e-commerce increased by 

16% in current value terms in 2016 (Euromonitor International, 2017). The e-commerce landscape 

is faced with fierce competition and is struggling to overcome the obstacle of not being able to 

physically display their products (Levy and Weitz, 2012). Since more and more consumers now have 

access to a VR headset, a VR picture for product presentations could be a perfect example of how 

retail e-commerce could create an advantage towards its competitors. The question still remains: 

What are the online companies waiting for? 

 

1.2 PROBLEM DISCUSSION 

The problem, despite these bright VR forecasts and recent commercialisation of VR headsets, is that 

there is a significant lack of examples and research in the effects of using VR in e-commerce both 

within the retail industry and also within academic literature.  

 

The VR agency Warpin Media states that e-commerce companies would have an easier time to 

approach VR product presentations if there were more examples and studies on the effects of using 

it (Interview Emma af Robson, 20-02-2017) (see the interviews in section 3.2).  They further states 

that the reports on the effects of VR that are available today are rather based on the effects of brand 

building VR movies and not the effects of VR product presentations within e-commerce (ibid.). For 

example, the Nielsen report in 2016 (Nielsen research, 2016). The results from those studies are 

therefore difficult to connect to how consumers would react to product presentations in a purchase 

situation. 

 

An interview with the online retailer Furniturebox believes that VR will develop within e-commerce 

but that it would be expensive for the company to invest in without any indications of what the 

consumer effects would be (Interview Felix Kvick, 21-02-2017). So even though companies within 

e-commerce would like to implement VR they are left without guidance on how and what the effects 

would be. Based on the above interviews, the question to be answered and requested in the industry 
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is still if it would be necessarily better to merchandise products with VR or would the effects be the 

same as with pictures?  

 

There has been academic research on the effects of VR within other industries than retail e-

commerce, as for example engineering (Meyrueis et al., 2013), education (Roussou, 2009), medicine 

(Hoffman et al., 2009) and psychology (Bouchard et al., 2013). However, this research leaves no 

guidance on e-commerce related responses, as for example product attitude and purchase intention. 

There has previously been research that could be considered similar to VR product presentations, as 

for example research within website atmospherics, 3D product presentations or advertising in e-

commerce/websites (Choi and Taylor, 2014; Debbabi et al., 2010; Eroglu et al., 2003; Jiang and 

Benbasat, 2007; Klein, 2003; Lee et al., 2014; Li et al., 2001, 2002; Song et al., 2007; Suh and Chang, 

2011; Suh and Lee, 2005). However, a 3D picture on a computer screen is a fundamentally different 

medium that differs significantly from being immersed with a VR headset (Mills and Noyes, 1999). 

It could therefore be a mistake to draw conclusions of VR based on 3D research. 

 

The choice of medium context for the communication message has previously shown to give 

different effects on the consumer response (Lorenzo et al., 2007; Pelsmacker et al., 2002). The 

characteristics of the medium could influence the perception. For example, there could be different 

consumer effects based on if an advertisement is placed in a magazine or run as a TV-commercial 

(Pelsmacker et al., 2002). Also, in an e-commerce context, product pictures compared to product 

movies have shown to give different effects on customers (Lorenzo et al., 2007). The medium of 

presentation has therefore previously shown to matter for the response. Since VR differs 

fundamentally from other mediums, it is of importance that the effects of VR will be further 

investigated. 

 

The problem is therefore the lack of research into the effects of VR within e-commerce. 

Considering the forecasted success of VR within e-commerce makes it of critical importance for e-

commerce stakeholders as well as academic literature that the effects of VR are more carefully 

investigated. This in order to drive more informed investment decisions based on research within e-

commerce in the future.  
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1.3 PURPOSE AND EXPECTED CONTRIBUTION  

Based on the background and problem discussion, the purpose and aim of this thesis will 

consequently be to answers if a product shown with a VR picture compared to only 2D pictures 

could have more positive effects on the consumers. Furthermore, the thesis investigates if there are 

certain types of products that suit better in VR and if consumers’ involvement with technology can 

have an impact on the effects.   

 

First of all, this thesis is expected to contribute theoretically to the line of research on VR as it is 

expected to grow significantly in importance over the next coming years. Additionally, the thesis will 

contribute empirically with guidance to organisations that want to optimise a future investment in 

VR within e-commerce. Moreover, the thesis will, besides empirically investigating the effects of VR, 

contribute with a simple example of how to use VR product presentations within e-commerce, as 

there is currently a lack of examples of usages.     

 

1.3.1 RESEARCH QUESTION  

Based on the background, problem discussion and purpose the primary research question of the 

thesis is:  

 

- Will there be more positive effects on the consumer of displaying products in VR product presentations as 

compared to only 2D pictures in an e-commerce context? 

 

Two secondary research questions are also being investigated: 

 

- Is there any specific product type that suits better in VR than others? 

- Are the effects on consumers different depending on their level of involvement with technology?  

 

1.4 DELIMITATIONS 

The first delimitation is that this study choses to focus on VR product presentations within retail e-

commerce. This since research of the effects of VR product presentations within e-commerce was 

found to be a major literature gap within current academic research (see section 2.1). Furthermore, 

furniture is predicted to remain some of the most popular product categories in Swedish e-
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commerce (Euromonitor International, 2017). Additionally, furniture is one of the product 

categories predicted by The Goldman Sachs Group to be disrupted by VR (Goldman Sachs 

investment research, 2016). Therefore, furniture is the selected product category of investigation in 

this study. 

 

The second delimitation is that the stimulus used is VR 360 degrees pictures and not VR 360 

degrees movies. This since the chosen product category furniture does not necessarily has moving 

attributes for evaluation. Therefore, VR pictures are expected to be the most reasonable media for 

evaluation of products in the future. Since this study investigates the effects of VR 360 degrees 

pictures it was considered a logical choice to compare the results to 2D pictures. 2D pictures are also 

the most common way to display products for e-commerce. It would therefore be reasonable to 

compare VR to the current state of art in e-commerce merchandising. 

  

The third delimitation is the VR headset chosen for this study. The study is using a VR headset for 

360 degrees pictures in the experiment (see appendix 11) and is not investigating VR headset 

equipped with controls to navigate or touch into the virtual environment. The reason is that the 

most common VR headset during 2016 among consumers is the simpler kind with non-navigation 

functions (Interview Emma af Robson, 20-02-2017). Therefore, it could be argued reasonable that 

the progression of using VR within e-commerce would be adapted to this simple form of VR, and 

not the more expensive and advanced VR with navigation controls (see appendix 11 and 12). The 

definition of VR will therefore in this thesis be regarded to be VR 360 degrees pictures seen from a 

VR headset with non-navigation functions (see 2.1.4).  

 

The fourth delimitation is the effects selected in this study (see section 3.8.4). The chosen effects are 

well-established measures within previous e-commerce research and are also being considered the 

most interesting ones for online retailers based on the interviews with industry experts (see section 

3.2). The effects to be measured are product attitude, product knowledge, purchase intention, 

perceived diagnosticity, brand attitude, website trust, website satisfaction and intention to return to 

similar websites.  
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The last delimitation is that the target group is the age of 18-29 since the sampling method was made 

on the students at Stockholm School of Economics. The reasons were financial- and time 

constraints of this thesis (section 3.7.2).  

 

1.5 THESIS OUTLINE 

This thesis consists of five chapters being 1) Introduction, 2) Theory, 3) Methodology, 4) Results 

and Analysis, and 5) Final discussion. The next chapter, Theory, will present the review of the 

relevant literature that will be fundamental for the hypothesis generation. The third chapter, 

Methodology, will give insights from industry experts and present three pre-studies that will guide 

the design of the main study. The fourth chapter, Results and Analysis, will test the hypotheses 

presented in the second chapter and analyse the results in order to conclude whether to support the 

hypotheses or not. The last and fifth chapter, Final Discussion, will discuss the results found from 

the fourth chapter and present the theoretical contribution followed by managerial implications, 

consumer implications, criticisms of the study and suggestions for future research on the 

investigated area.  
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2. THEORY 
This section will further look into the current academic literature within VR in order to define the current research gap 

on VR. The section will thereafter present the theoretical framework used for hypothesis generation and a conceptual 

model for this thesis.  

 

2.1 LITERATURE REVIEW  

The literature review will begin by investigating the definition of virtual reality in past literature since 

there are inconsistencies of the definition.  

 

2.1.1 VIRTUAL REALITY DEFINITION IN PAST LITERATURE 

The term VR is quite misleading as it could refer to different applications. In order to review the 

existing VR literature, it is first important to distinguish between the different definitions. VR 

applications can be divided into two categories: 1) immersive VR and 2) non-immersive VR (Mills 

and Noyes, 1999). These two categories are described as being two completely different applications.  

 

1) Immersive VR is what is referred to as VR in 2017. Immersive VR requires the users to wear a VR 

headset, which creates a virtual world around them. 

 

2) Non-immersive VR could more correctly in 2017 be referred to as 3D and not VR. It is described as 

a 3D picture on a computer screen where the user can rotate and alter functions of the product as 

well as zoom in on the product image. The experience is limited to the computer screen and is not 

used with a VR headset (Mills and Noyes, 1999). See an example of a 3D picture in appendix 1.  

 

2.1.2 RESEARCH ON NON-IMMERSIVE VR 

Despite the distinctions between non-immersive VR and immersive VR, earlier researchers have 

sometimes used the broad term VR when they more correctly are referring to a 3D picture (Jiang 

and Benbasat, 2007; Suh and Chang, 2011; Suh and Lee, 2005). This could create some confusion 

about the concept and what kind of VR applications the researchers are referring to. 
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For instance, the term VR was in research by Suh and Lee (2005) and Suh and Chang (2011) 

described as interactive 3D pictures on a computer screen where consumers can rotate, alter 

functions of the product and zoom in on the image. However, this sort of VR would correctly be 

referred to as non-immersive VR or even 3D pictures on a computer screen. This research has 

shown that the 3D pictures were able to benefit the shopping by improving, for example, purchase 

intention and consumer learning (ibid.). 

 

In addition, research on non-immersive VR is often referred to as virtual product experiences, VPE 

(Jiang and Benbasat, 2007; Li and Meshkova, 2013; Song et al., 2007). However, this is also more 

correctly referring to 3D product presentations and not VR. Research on virtual product experience 

has shown to increase consumers’ willingness to purchase and also make it easier for consumers to 

evaluate the product (ibid.).  

 

Moreover, there has been research on the effects of brands and products displayed in virtual worlds 

(Hassell et al., 2009). Virtual worlds could here be described as the online game Second life where the 

user has an avatar to navigate itself around in a 3D world. Even though that this line of research 

refers to virtual worlds, it is still seen in 3D on a computer desktop and should not be confused with 

a world in immersive VR. This research has found that the user experiences more satisfaction with 

the learning and that the experience could be equal to face-to face learning (ibid.).  

 

Since immersive VR is a fundamental different medium from non-immersive VR (Mills and Noyes, 

1999), one should be critical to draw conclusions that the previous research on 3D pictures or non-

immersive VR would give the same consumer effects as in immersive VR. As previously described 

in Problem discussion (section 1.2), the characteristics of the medium could influence the perception 

(Pelsmacker et al., 2002). For example, there could be different consumer effects based on if an 

advertisement is placed in a magazine or is run as a TV-commercial (ibid.). Also, in an e-commerce 

context, product pictures compared to product movies have shown to give a different response 

from customers (Lorenzo et al., 2007). It could therefore be a mistake to draw conclusions on VR 

based on 3D research without empirical testing. It is therefore important with further research 

within the use of immersive VR within e-commerce to be able to draw correct conclusions regarding 

the consumer response.    
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2.1.3 RESEARCH ON IMMERSIVE VR AND THEORETICAL RESEARCH GAP 

When reviewing existing literature within immersive VR, it becomes clear that this research is more 

limited compared to literature within non-immersive VR. As described above, research within non-

immersive VR has investigated the effects of 3D within marketing and especially in product 

evaluation in e-commerce. However, research on immersive VR has mostly been conducted within 

engineering, education, medicine and psychology. Within engineering, Meyrueis et al. (2013) 

proposed that VR provides a more cost effective prototyping process. Within education, Roussou 

(2009) showed that a VR interface did not seem to enhance conceptual learning but did improve 

problem-solving skills. Gou et al. (2004) showed encouraging results for the use of VR within 

memory rehabilitation among elderly. Within medicine, Hoffman et al. (2009) showed that VR could 

be an effective tool in pain reduction technique during physical therapy. Also within psychology, 

Bouchard et al. (2013) showed that people could feel empathy for other humans in VR. However, 

one should be critical to draw conclusions on VR based on this research since it does not give 

guidance on the e-commerce related effects, as for example product attitude and purchase intention. 

Thus, a literature gap can be found on the effects of immersive VR product presentations within e-

commerce.  

 

2.1.4 VR DEFINITION IN THIS THESIS 

All sections below will not mention immersive or non-immersive VR. Immersive VR will in this thesis 

be referred to as only VR. More specifically this will mean VR 360 degrees pictures seen from a VR 

headset with non-navigation functions as described in 1.4 Delimitations. Non-immersive VR will more 

correctly be referred to 3D pictures in which users can interact with the image on a computer screen 

by rotating, altering and zooming (Mills and Noyes, 1999).  

 

2.2 THEORETICAL FRAMEWORK AND HYPOTHESIS GENERATION 

The conceptual model below is proposed to show a visual overview of the hypotheses (figure 1). 

The theory that forms the conceptual model will further be elaborated in the following section. Due 

to the lack of research within VR, this section has instead used extensive research that could be 

analysed as having similar effects as VR in order to form the hypotheses. Even though it would not 

be correct to draw conclusions of the effects of VR based on 3D product presentations and other 

similar research, it could still be reasonable to use it as an inspiration for what variables to test in 
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VR. The below listed theory is from research on telepresence, 3D product presentations, website 

atmospherics and advertising. 

 

	
Figure 1: Conceptual model of the thesis 

 

2.2.1 TELEPRESENCE 

Previous research on 3D pictures has found that 3D affects the respondent’s sense of telepresence. The 

concept telepresence has been broadly defined over the years. In a literature review study by Grüter 

and Myrach (2012), the most appropriate and referred definition is by Steuer (1992): “Telepresence 

is the experience of presence in an environment by means of a communication medium”. Thus 

“presence” refers to being in the natural environment, and “telepresence” refers to being in the 

computer-mediated environment (Steuer, 1992). Telepresence is created by two characteristics: (1) 

media richness and (2) interactivity (Biocca, 1997; Klein, 2003; Steuer, 1992). (1) Media richness is 

the intensity level of the mediated environment that provides stimuli to the senses and consists of 

breadth and depth. Breadth refers to the number of sensory channels simultaneously presented (i.e. 

sight, hearing, smell, touch and taste) and depth refers to the quality of each sensory channel. (2) 

The second characteristic, interactivity, represents how much users can change the form and content 

of a mediated environment in real time (Steuer, 1992).  

 

Research has demonstrated that 3D images increase the level of telepresence compared to 2D 

images (Biocca and Daugherty, 2001; Debbabi et al., 2010; Klein, 2003; Li et al., 2001, 2002; Suh and 

Chang, 2011; Suh and Lee, 2005). This because of the high level of media richness and interactivity 
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through better visual sense and interactivity with the 3D image by zoom-, alter- and rotation 

functions (Klein, 2003). Therefore, it is reasonable to believe that products displayed in VR 

compared to 2D pictures can generate more telepresence for users through higher focus of the 

vision and rotation function of deciding what to look at in the virtual world. 

 

H1: Websites that provide VR product presentations will give a higher sense of telepresence as 

compared to websites that only provide 2D pictures. 

 

Telepresence has also shown to act as a mediator for other positive consumer effects from a 3D 

product presentation. These other proposed effects will therefore first be presented below before 

telepresence will be further elaborated as a mediator in section 2.2.4. 

 

2.2.2 COGNITIVE AND CONATIVE EFFECTS  

Research on telepresence, 3D product presentations, website atmospherics and advertising has 

previously shown to give cognitive and conative effects on the consumer. This section of the chapter 

will therefore further describe how these below listed variables could be affected by the use of VR 

product presentations. The section will start by describing the cognitive effects and thereafter the 

conative effects. The hypothesis will be presented in the end of the section.  

 

2.2.3 COGNITIVE EFFECTS  

Cognitive measures are used to investigate the ability of a stimulus to draw attention and generate 

knowledge and comprehension (Li et al., 2002). This section will further elaborate on what cognitive 

effects that might result from the use of VR product presentations. 

	

2.2.3.1 Product Attitude 

An attitude is by Fishbein (1963) described as “the results from the accumulation of values that an 

individual comes to expect from the attributes of an object”. Previous research on telepresence and 

the effects of 3D has shown that 3D product presentations as compared to 2D images could result 

in improved product attitude (Kim et al., 2007; Klein 2003; Li et al., 2001, 2002; Suh and Chang, 

2011). This was explained with the concept of direct and indirect product experiences. A direct 
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product experience refers to when the customer inspects the product in reality and indirect 

experience refers to the experience of a product from a mediated source (e.g. advertising) (Li et al., 

2002). When a customer experiences telepresence, it is more likely that the customer considers its 

experiences as direct (Kim and Biocca, 1997; Li et al., 2001, 2002; Suh and Lee, 2005). Why a direct 

product experience is so effective in forming favourable attitudes could be explained since it allows 

the consumer to better inspect and evaluate the product, which gives the consumer a greater level of 

confidence (Debbabi et al., 2010). VR does not have the same rotation and interactivity functions as 

a 3D picture and therefore it is uncertain if the same results will hold for product presentations in 

VR as in 3D. However, since VR compared to 2D images offers an even better level of visual media 

richness it is reasonable to believe that VR could help the customer to better understand the product 

than 2D pictures, which could result in better product attitude.  

 

Moreover, a VR product presentation could be seen as a creative and expensive investment from the 

company. Greater perceived advertising spending and advertising creativity have shown to indicate 

more effort from the company (Kirmani and Wright, 1989; Dahlén et al., 2008). More effort in the 

advertising could in turn signal that the company has a greater level of confidence in their products, 

which indicates a better product quality (Kirmani and Wright, 1989). The consumers thus feel safer 

that the company will live up to their promise if the company has put more money and therefore 

risk into the marketing (Kirmani, 1997). In the same reasoning, it can be argued that VR used by a 

brand can indicate credibility for its products and therefore increase product attitude. The 

hypothesis proposition is therefore that VR product presentation will improve positive consumer 

response in form of product attitude as compared to 2D pictures.  

 

2.2.3.2 Brand Attitude 

Brand attitude could be defined as a consumer’s evaluation of the brand and is a well-established 

marketing effectiveness measure (Batra and Ray, 1986; Li et al., 2001). A firm that uses 3D could 

potentially be seen as more creative or innovative, which would result in better brand attitude. In the 

same reasoning as with product attitude, the consumer thus feel safer that the company will live up 

to their promise if the company has put more money and therefore risk into the marketing (Kirmani, 

1997). Also, previous research has shown that 3D pictures could increase brand attitude (Lee et al., 

2012; Li et al., 2001, 2002). Therefore, besides that VR is facilitating the understanding of the 

product presentation, VR could potentially also work as a tool that affects the brand attitude.  
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2.2.3.3 Website Satisfaction 

A study by Eroglu et al. (2003) showed that consumers will get higher satisfaction with a website 

that has a higher level of quality of their atmospheric cues (colours, graphics, layout, design and 

information). To get higher website satisfaction means that the consumer enjoyed visiting it, was 

satisfied with the shopping experience and would recommend the website to other people (ibid.). A 

website that provides VR can be seen as giving higher atmospheric cues, which could therefore 

increase the website satisfaction among consumers. 

 

2.2.3.4 Website Trust 

Website trust is a relevant measure in e-commerce since online shopping is perceived to be risky and 

if a website is unknown or new to a consumer, uncertainty increases (Liu et al., 2005). A product 

that has been more real due to higher immersion from the website has reduced the ambiguity of the 

product information and increased website trust (Song and Zinkhan, 2008). Website interactivity has 

also proven to increase consumer’s confidence about a website, and hence trust (Fiore et al., 2005). 

Lee and Park (2014) showed that a greater number of cues on an online website led to a greater 

sense of telepresence, which in turn led to more website trust. It can therefore be assumed that 

websites that provide VR compared to only 2D will increase website trust. 

 

2.2.3.5 Perceived Diagnosticity 

Jiang and Benbasat (2005) described the measure perceived diagnosticity as to represent consumers’ 

perceptions of a website’s ability to give relevant product information that can help them understand 

and evaluate products online. They showed (2007) that 3D product presentations enhanced the 

perceived diagnosticity when comparing to 2D product presentations. Jiang and Benbasat (2005) 

explained that if a product presentation provided richer language and more cues that could engage 

more senses with interactivity function to alter the product design and distance, people would 

understand and evaluate the quality and performance of the product better. Therefore, it is 

reasonable to believe that VR (i.e. has a better product presentation provided by the website) 

compared to 2D is expected to have more media richness and interactivity that will increase 

perceived diagnosticity.  
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2.2.3.6 Product Knowledge 

Product knowledge is the amount of knowledge a consumer has of a product (Li et al., 2002). 

Greater product salience through colour, 3D and sound (Hutchinson and Alba, 1991) as well as 

interactive and rich media content online, have been linked to increased learning (Hoffman and 

Novak, 1996, 1997). 3D advertising and product presentations compared to 2D have also proven to 

increase product knowledge (Li et al., 2002; Suh and Chang, 2011; Suh and Lee, 2005). Therefore, it 

is believed that VR will increase consumers’ product knowledge compared to 2D. 

 

2.2.4 CONATIVE EFFECTS 

Conative measures are used to anticipate the behaviour of a consumer after exposure to a stimulus. 

For example, purchase intention is one of the most widely used conative measures within advertising 

research and is defined as a thing intended; an aim or a plan (Andrews et al., 1999; Li et al., 2001). 

 

2.2.4.1 Purchase Intention 

Research on 3D advertising has previously shown that 3D pictures tend to increase purchase 

intention of the product (Li et al., 2001, 2002; Suh and Lee, 2005). This could be explained by the 

direct experience that the virtual 3D picture succeeds to communicate (Li et al., 2002). Since 3D 

pictures could be more effective in communicating a direct experience and therefore can more 

effectively present product information, it should provide the customer with the ability to make a 

more informed and confident decisions regarding the product (Debbabi et al., 2010). Previous 

research on telepresence has also shown that an increased sense of telepresence increases shopping 

enjoyment, which has in turn led to increased willingness to purchase (Song et al., 2007). Shopping 

enjoyment is defined as the pure joy that people feel in their shopping experience for its own sake 

besides from any product selection and evaluation (Hirschman and Holbrook, 1982) and is increased 

by mental engagement in a shopping activity (Song et al., 2007). A VR product presentation could 

because of its immersive headset be seen as a way to increase mental engagement in a shopping 

activity and therefore also create more telepresence, shopping enjoyment and willingness to 

purchase. It is therefore reasonable to believe that a VR product presentation should increase 

customers’ purchase intention compared to 2D.  
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2.2.4.2 Intention to Return to Similar Websites 

Previous research on 3D product presentations has also shown that consumers would like to return 

to websites more with 3D advertising than websites with 2D advertising (Choi and Taylor, 2014). 

Intention to return to similar websites is a behavioural intention where consumers would like to 

return to similar websites the next time they need a product and would like to use websites with 

similar characteristics (Coyle and Thorson, 2001). In the same vein, websites with VR and not only 

2D pictures could increase the revisit rate among consumers.  

 

2.2.5 SUMMARY OF H2 

Here follows a summary of all the cognitive and conative effects presented above in Hypothesis 2. 

  

H2: Websites that provide VR product presentations will result in more positive effects on the 

dependent variables (a-h) as compared to websites that provide only 2D pictures. 

 

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity 

e - Brand attitude 

f - Website trust 

g - Website satisfaction 

h - Intention to return to similar websites                                                                    

 

2.2.6 TELEPRESENCE AS A MEDIATOR 

Telepresence has not only been seen as an effect in isolation. Instead, previous research has shown 

that telepresence has worked as an explanatory variable for other cognitive and conative effects 

(Debbabi et al., 2010; Li et al., 2002; Suh and Chang, 2011). A higher sense of telepresence is what 

gives the consumer a higher sense of a direct experience with the product. Telepresence has 

therefore been analysed as the factor that affects consumer behaviour and attitudes (Debbabi et al., 

2010; Li et al., 2002). For example, Debbabi et al. (2010) found that telepresence mediates the 
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relationship from the format (2D, 3D) to product attitude, purchase intention and also the level of 

confidence the consumer feels about the product. Li et al. (2002) found that telepresence is what 

mediates the effects on brand attitude and product knowledge. Since Debbabi et al. (2010) and Li et 

al. (2002) showed that telepresence is an explanatory variable that function as a mediator, one could 

therefore argue that it is reasonable that telepresence will work as a mediator to the other above 

mentioned cognitive and conative effects. 

  

H3: Telepresence will function as a mediator from the manipulation (VR/2D) to the dependent 

variables (a-h): 

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity 

e  - Brand attitude 

f - Website trust 

g - Website satisfaction 

h - Intention to return to similar websites      

 

2.2.7 PRODUCT TYPE 

Li et al. (2003) analysed three types of products that are commonly used in 3D; categorised as 

geometric, material and mechanical products. They define geometric products as those whose 

attributes can be fully understood by the visual dimension (i.e. candy bar), material products that 

require touch to be evaluated (e.g. towel) and mechanical products that are those objects that the 

consumers also want to interact with before making a purchase decision (e.g. camera).  

 

These product types have been used in different product evaluation experiments (Choi and Taylor, 

2014; Debbabi et al., 2010; Li et al., 2003; Suh and Lee, 2005). However, Suh and Lee (2005) 

criticised the product definitions in their study for being not exhaustive. They explained that other 

sensory dimensions such as taste, smell or hearing are not included in the typical classification 

system. For example, a bag of potato chips or a candy bar also require consumers’ smell and taste 

for satisfactory information, not only vision. Moreover, the authors complained that it was an 
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absence of a proper product type fitting in the medium of 3D that included both vision and hearing. 

Therefore, they created their own product definitions called virtually high experiential (VHE) products 

suited perfectly in 3D and virtually low experiential (VLE) products that were not as suitable. VHE 

products could effectively be evaluated by only vision and hearing such as a computer table (see 

appendix 1). VLE products also required other sensory dimensions that 3D could not offer (ibid.).  

 

In the same way as Suh and Lee (2005) defined new product types which they considered important 

for 3D pictures, the same thinking has been used in this thesis due to lacking product definitions 

suited for VR within the cognitive fit theory. Two product types have therefore been created and 

defined in this thesis based on the special characteristics of VR. See the new created product types 

defined and explained below: 

	
Figure 2: Product type definitions 

 

Since this thesis is limited to study only furniture, smell and taste inspections are excluded from this 

study. Moreover, the three most common inspection variables when evaluating products used by Li 

et al. (2003) are vision, touch and behavioural. Therefore, those three inspection variables have been 

chosen to be suitable for the study. This means that for VP+, both vision as well as the touch- 

and/or the behavioural inspection are important.   

 

Previous research has found that product type works a moderator when comparing 2D and 3D 

(Choi and Taylor, 2014; Debbabi et al., 2010; Li et al., 2003; Suh and Lee, 2005). VHE products 

showed significant higher effects than VLE products, and geometric products showed significant 

higher effects than material- and mechanical products. However, all studies still show that products 
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displayed in 3D regardless of what type of product (geometric, material, mechanical, VHE products 

or VLE products) have resulted in improved effects compared to 2D. 

 

Therefore, it is reasonable to believe that product type in this study also can be used as a moderator 

since the similar characteristics of 3D and VR. However, unlike previous studies on 3D product 

presentations, both product types are not expected to gain improved effects when they are displayed 

in VR. Since VR pictures are mainly providing visual attributes and lack the interactivity functions 

(rotation, audio, zoom and alter functions of the product) that 3D pictures could provide, it could 

be believed that only VP, and not VP+, could gain higher effects from using VR than only showing 

those products in 2D. The hypothesis will only affect the product related variables (a-d) since the 

product type-moderator is only affecting variables regarding the product.  

  

H4: Product type (VP and VP+) will moderate the relationship between the manipulation 

VR/2D, telepresence as a mediator and the dependent product variables (a-d). 

 

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity   

 

2.2.8 INVOLVEMENT WITH TECHNOLOGY  

Personal characteristic such as involvement with a product category has in previous research shown 

to influence the outcome of the study and functioned as a moderating variable (Bloch, 1981). Day 

(1970) defines product involvement as “the general level of interest with an object or the centrality 

of an object with the person's ego-structure”. A consumer's ability to process information is largely 

due to the consumer’s ability, motivation and opportunity to do so (Batra and Ray, 1986). The level 

of consumer involvement has been used as an explanation of a person's motivation to process the 

information from a product, situation or action. Consumer with a high level of involvement will 

allocate more effort and attention into the cognitive processing of information as compared to 

consumers with low involvement (Celsi and Olson, 1988). Thus, why involvement is seen as an 
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explanatory variable is because product categories differ in the level of interest among customers, 

and highly involved customers engage in more complex purchase decision-making (Bloch, 1981).  

 

In this study, a VR headset could be seen as a technical equipment that respondents with high 

technology involvement might have a more positive attitude towards using. Consumers with high 

involvement with technology might see the use of a VR headset as something exciting and 

entertaining while consumers without technology involvement might see it as something difficult 

and therefore annoying. Therefore, consumers involved and interested in technology might evaluate 

the VR product presentation better than consumers without a technology involvement, both in 

terms of product, branding and website variables.  

 

H5: Involvement with technology will moderate the relationship between the manipulation 

VR/2D, telepresence as a mediator and the dependent variables (a-h). 

  

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity 

e  - Brand attitude 

f - Website trust 

g - Website satisfaction 

h - Intention to return to similar websites      
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2.3 SUMMARY OF HYPOTHESIS GENERATION 

For this study, five hypotheses are generated to lead the empirical investigation and analysis. Every 

hypothesis is related and developed from previous literature. See the summary below.   

 

	
Figure 3: Summary of hypotheses 
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3. METHODOLOGY 
In this chapter the method of the empirical studies will be elaborated. Initially, the scientific approach to test the 

hypotheses is described, followed by insights from industry experts who inspired the studies. After that, the preparatory 

work of three pre-studies is presented for the main study. Thereafter, the main study is presented with the sampling 

methods and variables in the questionnaire. The chapter will end with a discussion of the study’s reliability, validity 

and replicability. 

 

3.1 SCIENTIFIC APPROACH TO THE RESEARCH DESIGN 

This thesis uses a deductive research methodology, grounded in existing theory but with hypotheses 

tested through empirical analysis (Bryman and Bell, 2011). Due to the lack of research within VR, 

similar academic research has been used to form the hypotheses. This study aims to investigate the 

causal relationships between presentation format (2D, VR), product type (VP, VP+) and several 

dependent variables. A quantitative survey based approach (Bryman and Bell, 2011) seemed 

therefore appropriate due to similar research approaches in this area (Li et al., 2002; Suh and Lee, 

2005). Moreover, the study has support of qualitative interviews for the selection of important 

effects to measure. The lack of academic research within VR in e-commerce could further motivate 

the qualitative interviews within relevant industries for useful insights to the study. The quantitative 

main study had the chosen format of middle group design (Söderlund, 2010) with a 2x2 format 

consisting of four different groups. This research design was chosen since both effects from the 

used presentation format (VR compared to only 2D pictures) as well as effects from product type 

were of interest for the study. No group did see the product with only VR. The main study was an 

experiment with a self-reported questionnaire. The manipulation created for these groups will 

further be described in section 3.6.1. In summary, the four different groups included in the study 

were:  

 

	
Table 1: Experiment groups 
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3.2 INTERVIEWS WITH INDUSTRY EXPERTS   

A preliminary step of this study was to get valuable insights from what could be considered industry 

experts. This was an important first step towards inspiring the main study since there is currently a 

lack of research within VR in e-commerce. Two exploratory interviews with similar questions were 

therefore conducted in order to see how different industries anticipated the future of VR and the 

effects from using it (see questions in appendix 2). The first interview of interest was with Emma af 

Robson, Co-founder of the VR agency Warpin Media, to get important insights of the VR industry. 

The second interview of interest was with Felix Kvick, Board Member and Former CEO of the 

online furniture company Furniturebox, to get insights from an e-commerce perspective and 

especially within furniture that was the chosen product category for this study.  

 

3.2.1 INSIGHT FROM THE VR INDUSTRY 

The first interview was conducted with Emma af Robson, Co-founder of Warpin Media. Warpin 

Media is one of the world’s first VR agencies specialising in consulting and producing VR related 

content for various industries with customers such as H&M (Interview Emma af Robson, 20-02-

2017). 

 

The kind of VR requests that Warpin Media receives today are for VR movies that companies use 

for brand building purposes rather than the purpose of displaying products in e-commerce. Af 

Robson says that this is similar to when Internet still was a new concept and companies used 

websites mostly for brand building campaigns. However, af Robson refers to many VR forecasts and 

claims that VR in the future will rather function as the main page for e-commerce in the same way 

as a website functions as the main page for e-commerce today. Af Robson thinks that the next step 

for e-commerce will be product presentations in VR and not only for brand building. VR will, 

according to af Robson, offer many advantages for e-commerce since the new VR store does not 

need to be built within the physical boundaries of a traditional store. She says that “the opportunities 

are endless within a VR store. For example, products could be flying instead of being placed on a 

shelf”. Therefore, af Robson is convinced that VR will change the e-commerce industry completely.  

 

When af Robson was asked about the effects suggested for this study, she was determined saying: 

“everything will be more positive evaluated”. She believes that seeing a product in VR will help the 
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consumer to evaluate the product attributes better and that VR can work as a branding tool for the 

company’s website. Af Robson also thinks that bigger products that are difficult to move around will 

have an advantage of being exposed in VR. However, despite these advantages, af Robson claims 

that there is currently a lack of great examples of VR product presentations within e-commerce. She 

mentions that IKEA offered VR for a limited time in 2016 in their physical stores for customers to 

inspect their kitchen remodelling projects and was not available in their e-commerce stores. 

According to af Robson, there are many consumers in possession of a VR headset but there is rather 

a lack of VR content to experience today. Af Robson believes that all it would take for VR to take 

over in e-commerce is that one company has to start and be the first, then the rest will follow. 

 

Warpin Media knows that many companies would be very interested in reports that would look into 

the actual effects on consumer behaviour from using VR in e-commerce. The reports available today 

are rather based on the effects of brand building VR movies and not the effects of VR product 

presentations (Nielsen research, 2016). The results from those studies are therefore difficult to 

connect to how consumers would react to product presentations in e-commerce.  

 

When af Robson was asked about if there is a difference between targets of people and in how well 

they can take in the VR experience, she answered: “it is rather about how well you can respond and 

react to technology”. She thinks that this would be interesting to look more into when researching 

the effects of VR. For example, she has noticed that younger people have an easier time in 

understanding and using VR, and therefore might get more out of the experience with it.   

 

3.2.2 INSIGHT FROM E-COMMERCE WITHIN FURNITURE SHOPPING 

The second interview was with Felix Kvick, Board Member and Former CEO of Furniturebox. 

Furniturebox is a Swedish e-commerce furniture company with online stores in several European 

countries (Interview Felix Kvick, 21-02-2017). 

 

Kvick believes that VR will develop more within e-commerce but that it will probably take a few 

years before the consumers will understand the new technology. Kvick thinks VR could offer great 

advantages in terms of showing the product in a better way. This since the product could be placed 

in an actual environment for inspiration compared to what is possible with 2D pictures. One of the 

reasons why Furniturebox has not yet offered VR techniques to their website is that the effects are 
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unknown, why it is expensive to implement when not knowing the real consumer benefits from it. 

Additionally, he points out that he is unaware of any great example of an e-commerce company that 

has implemented it for product presentations, which makes it difficult to see how they would do it. 

Instead, he means that other simpler functions, like search functions for orders, are prioritised since 

these are known for increasing the customer benefit.   

 

When Kvick was asked about the dependent variables suggested for this study, he strongly believed 

that particularly website trust and brand attitude would be increased for a company since the 

investment of VR. Kvick is primarily interested in to see if the conversion rate would increase if 

using VR for the products or if the cost of returned products could be lowered since that is one of 

the biggest costs for e-commerce companies today. He thinks that consumers would probably like 

the product better if a website offered more ways to interact with it and therefore it would be 

interesting to see if it would result in more purchases. However, he is still uncertain of what the 

exact effects would be since there is a lack of studies today within VR product evaluations.   

 

Moreover, when asking about if the effects of VR can vary for different types of people Kvick 

answered that “a consumer that try VR for the first time would probably think it’s amazing, but a 

consumer that is used to it would probably require higher quality on the VR content produced”. 

Also, he believes that all type of products would benefit from it since VR could build up a whole 

new room with furniture for inspiration. 

 

3.2.3 CONCLUDING REMARKS FROM THE INTERVIEWS  

In conclusion, it was clear from both interviews that there are no great examples of e-commerce 

stores within the furniture industry that have used VR and no studies proving any positive effects 

from using VR for product presentations. This strengthens the interest of the research gap in this 

thesis as well from the business industry, and not only within theoretical academia.   

 

Considering what type of products that would suit in VR, different answers were found from the 

interviews. Af Robson thought only big products meanwhile Kvick thought all products. These 

different opinions confirmed that it is interesting to test the cognitive fit theory based on previous 

academia to provide them with clear answers. 
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Additionally, an interesting point was that af Robson believed that it is a difference between targets 

of people in how well they can take in VR experience. Furthermore, Kvick rather thought that first 

time experience consumers would react more positive and therefore a question about first time VR 

experience was considered important to have in the survey.  

 

Lastly, regarding the dependent variables, it was clear from the interviews that af Robson was 

confident in believing that all variables would be more positively evaluated in VR but that Warpin 

Media lacks proof of this. Kvick was more uncertain about the effects since the lack of studies but 

thought that primarily website trust would be enhanced due to a company’s increased investment of 

VR. Overall, there seems to be many companies interested in these types of results that this study 

will provide and that it is expensive to implement VR when not knowing the real consumer benefits 

from it.  

 

3.3 PREPARATORY WORK FOR THE MAIN STUDY  

Three pre-studies were conducted in preparatory work for the construction of the main study. The 

purpose of all the three pre-studies was to select appropriate products for the manipulation of the 

study. The purpose of the first pre-study was to examine what product categories within furniture 

that would fit into the new defined product types: VP and VP+. In the second pre-study, the 

purpose was to determine specific product designs within the chosen product categories that did not 

differ in general product attitude. Lastly, the purpose of pre-study 3 was to test the level of 

telepresence for one of the chosen products with the fictitious website and VR material used since 

this was a fundamental part of the conceptual model in this thesis.  

	

	
Figure 4: Overview of the pre-studies 
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3.4 PRE-STUDY 1: PRODUCT CATEGORIES WITHIN FURNITURE 

 

3.4.1 PURPOSE AND SURVEY  

The purpose of pre-study 1 was, as previously mentioned, to determine what product categories 

within furniture that could be classified into being a VP and VP+ type. The test was inspired by a 

study (Li et al., 2003) that defined geometric, material and mechanical products. The study defined 

the products by investigating what kind of inspections the respondents considered important when 

evaluating different products. A single-item eleven-point Likert scales (ranging from not important at 

all to extremely important) were taken from Li et al. (ibid.) to collect the responses on how important 

the visual inspection (to see the product), touch inspection (to touch the product) and behavioural inspection 

(to interact with the product) were before purchasing the product (see appendix 3). For a product to 

be defined as VP, the visual inspection needed to be the only important inspection. Therefore, the 

visual inspection mean should be significantly higher than the midpoint of 6 on the scale and the 

mean of the other inspections being significantly lower than the mean of 6. For VP+, other 

inspections besides visual inspections are important as well. Therefore, both the mean of the visual 

inspection and the other inspections are significantly higher than point 6 on the scale.   

 

Six product categories in total were selected for the test: sofa tables, TV tables, lamps, carpets, sofas 

and armchairs. The study did not include 2D pictures since the purpose was to test products 

categories in general and not specific designs, which was pointed out as important by Li et al. (ibid.). 

The order of the six product categories was randomised, in order to not affect the outcome of the 

results. The survey was made in the common online survey tool Qualtrics and sent out to the authors’ 

social network online, which could be referred as a convenience sample (Jacobsen, 2002).  

 

3.4.2 RESULT AND CONCLUSION  

The data was analysed in SPSS 24 (see section 3.8.6 for more information). The survey received 33 

respondents in the chosen target of 18-29 years old. Before analysing the results, the two variables 

touch inspection and behavioural inspection were put together into a mean called interaction inspection mean. 

The mean of the interaction inspection was then compared to the variable visual inspection. This was 

made in order to evaluate the relative importance of the visual inspection mean compared to the 

interaction mean of each product.  
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A one sample t-test with the test value 6 was conducted to compare the means of the different products 

and two of them were selected (see table 2). The sofa table had a high visual inspection mean 

(M=9:42) significantly higher (p=0.00) from the midpoint 6 and a low interaction inspection mean 

(M=5.02) significantly lower (p=0.039) from the midpoint 6. This means that a sofa table can be 

defined as being a VP. For the sofa, both the visual inspection (M=9.82) and the interaction 

inspection mean (M=8.83) were significantly higher from the midpoint 6 (p=0.00). A sofa could 

therefore be put into the VP+ type.  

 

	
Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 2: Result of Pre-study 1 
 

 

3.4.3 CRITICISM OF PRE-STUDY 1  

One could criticise that the first pre-study was sent out to the author’s social network online that 

could be referred as a convenience sample (Jacobsen, 2002). Hence, it was not possible to ensure 

that the respondents had full attention of the survey (Jacobsen, 2002). In order to avoid any 

situations like this, the respondents were encouraged to answer when they had enough of time.  

 

Another critique could be that two new product types were created in the study, VP and VP+. 

However, since there is limited research within VR in product evaluations it was considered 

appropriate to create two new product types like Suh and Lee (2005) did than using previous ones 

such as geometric, material and mechanical products (Li et al., 2003) (see section 2.2.5 for a review).   
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3.5 PRE-STUDY 2: GENERAL ATTITUDE  

 

3.5.1 PURPOSE AND SURVEY 

The second pre-study was conducted in order to select the two actual product designs for the main 

study. The aim was to find one product design for each of the two product types, which not 

significantly differ in general attitude. This in order to make sure that those subjective attitudes 

regarding the different product categories would not affect the outcome of the main study. The 

chosen product categories from pre-study 1 were sofas and sofa tables. Therefore, three 2D pictures 

of different sofa designs and three 2D pictures of different sofa table designs were tested in pre-

study 2. The product designs were neutral in colours with a white background and no visual brand in 

order to make sure that the results were not affected by any other stimuli (see appendix 4). The pre-

study was sent out online to the authors’ social network in the chosen target age of 18-29 years old 

that is called a convenience sample (Jacobsen, 2002). The respondents saw the six product designs 

one by one and could after each picture answer the questions regarding their attitude towards the 

product design. The scale of Berger and Mitchell’s (1989) that measure general product attitude was 

chosen and adapted, which also has been used by Klein (2003) and Debbabi et al. (2010) in a similar 

research context. Respondents were given the statement “My general appreciation of this product is:” and 

answered on three semantic seven-point differential scales being Negative-Positive, Dislike-Like and 

Unfavourable-Favourable. The order of the product designs was randomised, in order to not affect the 

outcome of the results.   

 

3.5.2 RESULT AND CONCLUSION 

The data was once again analysed in SPSS 24 (see section 3.8.6). The survey received 31 

respondents, which made it possible to conduct parametric tests (Saunders et al., 2009). A reliability 

test was conducted for the questions for each product design in order to create a general attitude index. 

The Cronbach’s alpha measured over 0.7 on each product design, which made it possible to create 

indexes (Bryman and Bell, 2011).  
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A paired sample t-test was conducted and based on the means of the indexes; two suitable product 

designs were chosen that did not differ significantly in general attitude (p=0.638) (see table 3). The 

selected product designs were one grey sofa (M=5.06) and one marble sofa table (M=5.17), and 

were therefore chosen as suitable for the main study. 

 

	

	
Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 3: Result of pre-study 2 
  

 

3.5.3 CRITICISM OF PRE-STUDY 2  

One could once again criticise that the pre-study was a convenience sample from the author's social 

network online (Jacobsen, 2002). The respondents were also encouraged in this pre-study to answer 

when they had time. 

 

One could also criticise that pre-study 1 and pre-study 2 were not conducted as the same pre-study. 

However, it was important for pre-study 1 to not include pictures (Li et al., 2003), and the second 

pre-study had to include pictures in order to measure general attitude. Therefore, they had to be 

separated. 	

	

3.6 PREPARATORY WORK FOR PRE-STUDY 3 AND THE MAIN STUDY 

The purpose of pre-study 3 was to test the assumption that showing a product in VR could increase 

the level of telepresence compared to showing only 2D pictures. Moreover, pre-study 3 would work 

as a suitable pilot study of the method for the main study since it would have the same approach of 

sampling respondents and also require the same manipulation material. Therefore, this section will 

further describe the material produced both for pre-study 3 and the main study before further 

describing pre-study 3 in section 3.7. 
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3.6.1 THE E-COMMERCE SITE “FURNITURESTORE” 

The main study required four versions of an e-commerce site for the experiment (see appendix 6, 7, 

8, 9) since there are four different test groups with two different product types (VP and VP+) and 

two different product presentations (VR/2D).  

 

 
Table 4: Manipulation overview 

 

The fictitious brand name Furniturestore was chosen for the website in order to be neutral and avoid 

any prejudices from the respondents. Based on pre-study 1 and pre-study 2, two products were 

selected for the websites. Four identical websites were then created, besides the product (sofa or 

sofa table), the corresponding product description and also the type of media format (VR or only 

2D). This approach was made to ensure that no other variables affected the outcome of the result. 

The layout and the choice of four pictures were taken from a research made by looking at the 

biggest furniture companies online. A minor focus group gave feedback on the website to see if it 

had a realistic design. No amendments were needed. 

 

For the 2D picture format, four 2D pictures were displayed for the respective product (see appendix 

6 and 7). The pictures showed two pictures with the product from different angles, one close-up 

picture of the material and the last picture showed the product in a styled apartment. The picture of 

the styled apartment was the same picture for both products showing the sofa table placed in front 

of the sofa. This was to make sure that the apartment styling did not affect the outcome of the 

study. 
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For the VR group, three 2D pictures were the same but the fourth 2D picture (showing the product 

in a styled apartment for the 2D groups) was replaced with VR sign picture to see the product in VR 

(appendix 8 and 9). This meant that the customer could have the option of seeing the product in a 

styled apartment as well when putting on the VR headset. The same VR picture was used for both 

products, which showed the same styled apartment as for the 2D groups. Also, this was in order to 

control the outcome of the study.  

 

3.6.2 THE VR MATERIAL 

The authors of this thesis produced the VR picture used for group 3 and 4 with the VR camera 

RICOH THETA S, which was borrowed from Warpin Media. The VR picture of the sofa and the 

sofa table was taken in a pre-furnished living room. The VR picture displayed the living room in a 

360 degrees angle, which gives the user the experience of being in the living room when the user put 

on a VR headset. As previously mentioned, the same VR picture was used for both VR groups 

where the sofa table was placed in front of the sofa. This was in order to ensure validity of the 

results and also for the simplicity when randomly collecting the respondents. Respondents were 

given the VR glasses made by SPECTRA Optics Industries when looking at the VR picture (see 

appendix 11). The glasses are universal, which means that the VR headset is suited for every 

smartphone. To review, this was used due to the most common VR headset today among 

consumers (Interview Emma af Robson, 20-02-2017). 

 

3.7 PRE-STUDY 3: TELEPRESENCE 

 

3.7.1 PURPOSE 
To review, the purpose of pre-study 3 was to test the assumption that showing a product in VR 

could increase consumer’s level of telepresence compared to showing only 2D pictures. The test 

would therefore compare the sense of telepresence among respondents who only saw 2D pictures at 

an e-commerce site and respondents that saw the product in VR as well. This had to be tested in a 

pre-study since it was an important first assumption in the conceptual model. 

  

Compared to the main study only one product would be needed in pre-study 3 in order to test the 

different levels of telepresence. The grey sofa and the corresponding e-commerce site and VR 
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material were therefore chosen. Half of the respondents would see the e-commerce site with 2D 

pictures, and the other half would see the e-commerce site with pictures and also the grey sofa in a 

VR headset. The measurement used to test respondents’ sense of telepresence was the seven-

questions scale used by Klein (2003) (see appendix 5). Initially, the planned method in order to 

conduct the test was to take the respondents one by one into a quiet room at Stockholm School of 

Economics (SSE). 

 

3.7.2 PILOT TEST OF QUESTION AND METHOD     

Two problems occurred during the initial phase of the pre-study. Firstly, it was noticed that many of 

the respondents from both groups interpreted the questions in the wrong way or could not 

understand them properly. Therefore, after discussions with a few of the first respondents the 

questions were adjusted to be more clear and better suited in the chosen research context. The scale 

has previously been modified in a similar way to better fit the research context (Lee and Park, 2014). 

  

Furthermore, the method used to collect respondents one by one to a quiet room was discovered 

wrong in nature for this study. When measuring telepresence, the questions are formulated to see 

how much presence the respondents feel in their experiment (see appendix 5). Therefore, the 

responses could be affected by putting respondents into a quiet room; for example question 7: 

“When the exercise ended, I felt like I came back to the real world after a journey”. This could mislead the 

respondent in thinking that the journey included both looking at the e-commerce site but also being 

taken into a quiet room from the loudly atrium in the school, which may have affected that the 

respondents, regardless of group, felt a high sense of telepresence. 

  

An alternative of taking respondents one by one into a quiet room would instead be to send out the 

survey online. However, this was not possible since the VR group needed to be given instructions 

and provided with a VR headset, which required personal contact. If the two VR groups were given 

personal contact and the two 2D groups were not, it could affect the outcome of the results. 

Therefore, it was decided that all groups would be personally approached and instructed to the 

survey. 
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The method of collecting respondents was therefore changed to the atrium of SSE where students 

sitting at tables were randomly approached. This was considered an appropriate way of approaching 

the respondents with instructions and at the same time avoiding being in a quiet room or being 

taken away, which could affect the answers. After the questions were modified and the sampling 

approach changed, pre-study 3 could be conducted. 

 

3.7.3 RESULTS 

After the pilot testing and finding the correct method of investigating, 60 respondents were 

collected. It was 30 respondents for the VR manipulation and 30 respondents for the 2D picture 

manipulation, in order to be able to make parametric tests in SPSS (Saunders et al., 2009). Firstly, a 

reliability test was conducted for the telepresence questions. The Cronbach’s Alpha test measured 

0.874 for the VR manipulation and 0.909 for the picture manipulation. Since both measured over 0.7 

it was possible to create indexes for telepresence (Bryman and Bell, 2011). An independent sample 

T-test was then conducted in order to compare the means of telepresence between the two 

manipulations. The test showed a significant difference (p=0.000) between the means of the VR 

manipulation (M=4.59) and the 2D picture manipulation (M=2.67) (table 5), indicating that 

respondents who saw the products in VR could feel a higher sense of telepresence. To conclude, 

respondents who could see the product in VR felt a significantly higher sense of telepresence 

compared to the group that only saw the 2D pictures. 

 

	
						Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 5: Results of pre-study 3 
 

3.7.4 CRITICISM OF PRE-STUDY 3 

In addition to the issues of the sampling method, one could criticise that since the respondents 

answered relative few questions (7) it might have been difficult to really feel the scenario of 

shopping. One could also criticise that one of the main components in the main study was tested in 

advance.   
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3.8 MAIN STUDY 

After the three pre-studies and pilot testing, the main study could be conducted. For the main study, 

a grey sofa and a marble sofa table were chosen as a result from pre-study 1 and pre-study 2. This 

section describes components of the main study including pilot testing, approached sampling 

method, content of the survey and quantitative sampling. 

 

3.8.1 PILOT TEST OF THE QUESTIONNAIRE 

Before conducting the main study, a pilot test of the questionnaire was needed to test for potential 

mistakes that could occur with the questions. A total of 14 randomised respondents were asked to 

give feedback on the survey of the main study. Eight people in the VR group and six people in the 

2D group to make sure that both manipulation groups (VR/2D), regardless of product, would 

understand the questions properly. The pilot test group was the same target group as in the main 

study. The questionnaire was edited during the meantime while every respondent took the survey. 

This method of making each respondent speak their mind while answering the questions in the 

survey has proven to be suitable (Malhotra, 2010). For example, the order of the questions was 

changed, the questions were rephrased to be comprehensible and display logic was corrected. No 

changes were made on the telepresence questions due to the full examination of the concept in pre-

study 3. After editing the survey by the feedback given, the main study was again tested on six 

people but no amendments were then required.  

 

3.8.2 SAMPLING APPROACH  

In the main study, the sampling of respondents was made between the 13th and 20th of March, 2017. 

Four different groups were needed in order to get results to the outlined research design (see section 

3.1). The approached respondents were students at SSE in the age of 18-29 due to time and resource 

constraints. The experiment was conducted in the atrium of SSE that had been tested being the 

most suitable approach for this study according to pre-study 3. To review, since two groups needed 

to be instructed how to use a VR headset to answer the questions, all four groups were decided to 

get physical contact before answering the survey in order to get the method as correct as possible. 

The students could be primed to figure out what the experiment was about if they saw that some 

students received a VR headset and some did not. In order to avoid this, the respondents who only 

saw 2D pictures on the website were instead collected during the first days, before the collection of 
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VR respondents started. However, within the 2D manipulation and within the VR manipulation the 

product type of the website was randomised.  

 

For the 2D groups, the students were approached with a computer and personal instructions on 

how to conduct the survey. When the two 2D groups were completed, the two VR groups were 

collected. The same method was used there but the respondents were also given VR headsets in 

which they could inspect the product.   

 

As the survey took approximately 10 minutes and most of the students were in an examination 

period, it was considered important to give an incentive. All respondents were informed in the 

beginning that they could get free coffee if they could participate in the study. This was a proven 

efficient method for convincing people easier to participate. A total number of 200 respondents 

were physically collected, 50 in every group to ensure that each group contained at least 30 

respondents (in case of excluding respondents) as this will result in sampling distribution for the 

mean that is very close to generate a normal distribution curve desired for parametric analysis 

(Saunders et al., 2009). This total amount of respondents was considered an appropriate number due 

to the amount of time and effort required to physically collect each respondent. 

 

3.8.3 QUESTIONNAIRE 

The main survey was made in the common online survey tool Qualtrics. The survey started with a 

short scenario in which the respondent was going to move to a new home and therefore looked for 

new furniture with the link given to the e-commerce website of the sofa or the sofa table. In the first 

block of questions, telepresence was examined since that is directly affected by the manipulation of 

2D and VR. After that, attitude variables and purchase intentions were examined, which were 

followed by questions about the website. The second block of questions was regarding the level of 

involvement with technology. The final block consisted of control and demographic questions (see 

the main study in appendix 10). The chosen structure of the questions asked, by beginning with the 

most important questions and end with the least important, is recommended by Malhotra (2010). 

 

The quantitative study has only used structured questions with almost no open answers, as that 

enables easier comparisons in the analysis (Bryman and Bell, 2011). All structured questions were 

presented with a seven-point Likert scale or semantic differential scale, with numerical equal distance 
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between every scale point that would give the respondent the possibility to be neutral and extreme. 

This gives easy comparison of the results. 

 

3.8.4 QUESTIONNAIRE MEASURES  

 

3.8.4.1 Telepresence 
Telepresence was measured using a seven multi-scale question, which was taken and adapted from 

Klein (2003) as it is a well established and replicated scale for measuring telepresence (Suh and Lee, 

2005). The measure consisted of seven-point Likert scales regarding how digitally present the 

respondent felt in the environment. For example, respondents were asked to agree or disagree to the 

following statements: “While looking at the product, I felt I was in a new world” and “While looking at the 

product, I felt I was there next to the product”, (see all questions in appendix 10). The seven questions 

computed a telepresence index with a Cronbach’s alpha of 0.907.  

 

3.8.4.2 Product and Brand Attitude 

Previous research (Klein, 2003; Kim et al., 2007) has shown that strong telepresence can influence 

attitude towards products and brands. Product attitude and brand attitude were measured using a 

well-established three-item measure (Li et al., 2001; Bruner, 1998) where respondents were 

questioned: “How do you feel about the product/brand?”. The respondents indicated their answer on a 

bipolar Likert scale including 1. Bad - Good, 2. Not appealing - Appealing, 3. Unattractive - Attractive. The 

product attitude index indicated a Cronbach’s alpha of 0.915 and the brand attitude indicated a 

Cronbach's alpha of 0.913; both could thus be computed into separate indexes.  

 

3.8.4.3 Purchase Intention    

Purchase intention was measured with a well-established semantic differential scale that has been 

used in similar research contexts before (Suh and Lee, 2005). Respondents were asked to answer: 

“How likely is it that you will purchase the evaluated product?” and then indicate 1.Unlikely - Likely, 2. 

Improbable - Probable, 3. Impossible - Possible on a seven-point scale. The three questions indicated a 

Cronbach's alpha of 0.913 and could thus be computed into an index. 
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3.8.4.4 Intention to Return to Similar Websites   

Intention to return to similar websites-measurement was taken from a web marketing research 

(Coyle and Thorson, 2001). It was measured with the statement: ”I would like to use websites with similar 

characteristics to those of this website in the future”. Respondents indicated their agreement or disagreement 

on a seven-point Likert scale. 

 

3.4.4.5 Website Satisfaction 

Satisfaction with website was measured with a three-item statement: “How much do you agree with the 

following:” and the respondents indicated their agreement or disagreement on a seven-point Likert 

scale of 1. I enjoyed visiting the website, 2. I was satisfied with my shopping experience at the website, 3. I would 

recommend the website to other people. The measurement was taken from research on online store 

atmospherics (Eroglu et al., 2003). The three statements indicated a high internal reliability with a 

Cronbach's alpha of 0.898 and could thus be computed into an index. 

 

3.8.4.6 Website Trust 

Website trust is an important characteristic when shopping online (Lee and Park, 2014). Website 

trust was taken and adapted from Lee and Park (2014) and measured with three-item questions using 

a seven-point Likert scale. The respondent indicated their agreement or disagreement to the 

statements: 1. The website seems genuinely committed to my satisfaction, 2. The website seems very reliable, 3. The 

product presentation is helpful in familiarising me with the product. The three statements indicated a 

Cronbach’s alpha of 0.868 and could therefore be computed into an index.  

 

3.8.4.7 Perceived Diagnosticity 

VR could have the potential to make it easier for consumers to evaluate the product and a measure 

indicating this was therefore of importance to include in the questionnaire. The measure was called 

perceived diagnosticity (i.e. the extent to which consumers believe a website is helpful for them to 

understand products) and taken from Jiang and Benbasat (2007). The measure was a seven-point 

Likert scale with disagreement to agreement regarding: 1. The product presentation is helpful for me to 

evaluate the product, 2. The product presentation is helpful in familiarising me with the product, 3. The product 

presentation is helpful for me to understand the performance of the product. The three statements had a 

Cronbach’s alpha of 0.863 and could therefore be computed into an index.  
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3.8.4.8 Product Knowledge 

Since easier evaluation could improve product knowledge (Li et al., 2002), that variable was decided to 

be included. The measure was a seven-point Likert scale (disagree-agree) where respondents 

answered: “I feel very knowledgeable about the product I just examined”.   

 

3.8.4.9 Involvement with Technology 

In this study, VR could be seen as a technical equipment and respondents with technical interest 

might have a more positive attitude towards a product compared to respondents without. Personal 

user characteristics, such as involvement with technology, could influence the responses and was 

therefore considered important to include. The measurement involvement was adapted from Bloch 

(1981). Respondents indicated on a seven-point Likert scale how much they agree or disagree to the 

following: 1. I am curious and I like to try technological innovations, 2. I like to talk about technological 

innovations to friends and others, 3. I am very interested in new technology. The three statements measured 

0.921 when testing the Cronbach’s alpha and could therefore be computed into an index. 

 

3.8.4.10 Final Control Measures 

The final part of the survey included first of all demographic questions (gender and age). 

Furthermore, two question were included where respondents could disagree or agree on a seven-

point Likert scale asking: “The website had a realistic design“ and answer openly on “what they think was the 

purpose of the experiment”. If respondents indicated low answers of the design or correct answers about 

the purpose of the test, these would be excluded from the experiment. Finally, a question asking if 

the respondent had tried a VR headset before was included in the questionnaire to see if this could 

affect the outcome of the answers.  

 

3.8.5 QUANTITATIVE SAMPLING 

Since every respondent was collected physically in the SSE atrium, it could be controlled that all 

respondents were students at SSE. However, since the survey required some effort from the 

respondents, especially in the examination period, it was crucial to check for eventual consumer 

fatigue although they received incentives (Bryman and Bell, 2011). Respondents were sorted out 

based on 1) consumer fatigue, 2) if they answered low on the question: “Did the website have a realistic 

design?” and 3) if they had figured out the purpose of the study in the open-answer question. The 
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criteria for taking away respondents was important since the answers could have been affected if the 

respondent was unfocused, did not have a realistic experience or knew the purpose of the 

experiment. This led to that five respondents were excluded from the main study before analysing 

the results. In total, 195 responses were collected for the analysis in this study after excluding invalid 

responses. The data set represents a gender distribution of 53 percent male and 47 percent female 

(table 6). The number of respondents was very equal in the different test groups (table 7).  

 

																																																																			 	
           Table 6: Gender distribution 

         	
            Table 7: Distribution of manipulation groups 

   

3.8.6 ANALYTICAL TOOLS 

As the survey tool Qualtrics was used to collect the responses, the data was exported to IBM SPSS 

24, in which statistical analyses were made. Hence, the data was not transferred manually to the 

analytical program and could therefore be argued to not suffer from any errors relating to that. 

Preliminary analyses tested multi-scale measures for internal reliability with Cronbach’s alpha and the 

general rule of 0.7 was used in order to create an index (Bryman and Bell, 2011). Mean comparison 

was conducted with two way ANOVAs and Independent Sample T-tests in order to test the 

hypotheses. The add-on program Hayes’s PROCESS tool for SPSS was installed and used in order to 

test mediating and moderating effects (see the fourth chapter for further descriptions). The 

confidence interval of 95% was used for all tests. In the case of a confidence interval of 90%, the 

result was described as a tendency.  
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3.9 CRITICAL REVIEW OF DATA QUALITY 

The common issue of quantitative studies is the quality of the collected data, which is evaluated by 

looking at reliability, validity and replicability. The three factors are analysed below.  

 

3.9.1 RELIABILITY 

A high reliability means that the study has been conducted correctly and that the study can ensure 

reliable and accurate results. According to Bryman and Bell (2011) there are two important 

dimensions of reliability that are applicable for this study: stability and internal reliability. 

 

3.9.1.1 Stability 

The stability dimension of reliability is to evaluate if a measure is stable over time and does not vary 

within the time frame and contextual condition. This means that if a measure is tested twice to the 

same sample with the same contextual conditions, there would be similar results and little variation 

in the data collected (Bryman and Bell (2011). First of all, 3 pre-studies were conducted in order to 

test the intended components of the manipulation to ensure reliability of the results in the main 

study. The questionnaire was also tested through a pilot study before used in the main study. Results 

from pre-study 3 (level of telepresence tested) were compared with results from the main study in 

order to ensure that the results were stable over time and indicated same results.   

 

3.9.1.2 Internal Reliability 

Internal reliability determines whether a multi-item measure is coherent and measures the same 

intended variable, e.g. product attitude (Bryman and Bell, 2011). All multi-scale measures were using 

the reliability test Cronbach’s alpha and had higher than the general rule of 0.7 (ibid.), indicating high 

internal reliability (table 8). All the measures used in the questionnaire were also taken from previous 

academic literature with similar research field. The literature was checked for the number of times 

the article had been cited before in order to ensure credible sources.  
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Table 8: Cronbachs' Alpha dependent variables 

 

 

3.9.2 VALIDITY 

Validity is considered being the most important criterion of research to make sure that the study is 

measuring what it aims to measure and that the conclusions are accurately drawn. Four main 

constructs have been evaluated, which are internal validity, measurement validity, external validity 

and ecological validity (Bryman and Bell, 2011).  

 

3.9.2.1 Constructs Giving High Validity 

Internal validity evaluates the content in the questionnaire given to the respondent and whether the 

independent variable can truly be the causation for the observed effects of the different dependent 

variables (Bryman and Bell, 2011). In this study, the internal validity is considered high due to that 

the tested causal relationships have been used in previous research in the hypothesis generation. For 

example, product type has been a proven used moderator that affects the dependent variables such 

as product attitude, knowledge and purchase intention (Choi and Taylor, 2014; Debbabi et al., 2010; 

Li et al., 2003; Suh and Lee, 2005). To further make sure that any extraneous errors could be avoided 

the main study was pilot tested as explained in section 3.8.4 in order to ensure that the respondents 

would understand all questions properly. According to Bryman and Bell (2011), internal validity is 

also improved by using high Cronbach’s alpha, which has been proven in this thesis for all indexes 

(over +0.7). Finally, the study used a fictitious brand name in order to make sure that no prejudices 
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could affect the results. This was also controlled by asking in the end of the survey if the 

respondents thought that the website had a realistic design. 

 

The questions asked to the respondents of testing the causal relationships were also all taken from 

reliable sources, which ensures that the measurements capture the idea intended to be captured and 

denote the supposed concept. This is called measurement validity (ibid.) and is evaluated to be high. 

 

3.9.2.2 Constructs Lowering the Validity 

However, the total validity is lowered when looking at the external and ecological validity. The 

external validity addresses whether the conclusions drawn in this study can be generalised to the 

larger population and hence beyond the specific research context (Bryman and Bell, 2011). The 

sample taken of students at SSE is representative in terms of age (18-29) but all are students and live 

in Stockholm, which cannot be considered generable for the larger population in Sweden. The 

sample taken is, however, a great first step to future research when testing the effects of VR. 

Ecological validity can also be criticised in this thesis and lower the total validity. It is about if the 

conclusions drawn can be applied to people’s everyday natural social settings (ibid.). The 

respondents looking at the fictitious website and answering the questionnaire are being observed by 

other people. The natural way might have been respondents that could evaluate furniture in their 

homes and take the time needed before judgement without people observing them in their mind 

process. This could not been fulfilled in this study since the groups testing VR needed to be 

collected physically, which implied that the 2D groups had to be collected in school as well to avoid 

any method mistakes as explained in section 3.7.2.   

 

3.9.3 REPLICABILITY 

Replicability refers to the extent the study is possible to reproduce, which is regarded of importance 

for the quality of the research (Bryman and Bell, 2011). The measures included in the survey are 

well-established multi-scale measures, which have previously been successfully replicated by other 

authors. Also, this study can be argued to ensure replicability since theory, method and analysis are 

well described in detail. This in order to easy replicate the experiment in which steps can be followed 

clearly as theoretically, methodically and empirically. Therefore, the study can be argued to ensure 

replicability. 
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4. RESULTS AND ANALYSIS 
In this chapter the analytical tool IBM SPSS 24 was used to analyse the collected empirical data and test the 

hypotheses. The results are presented in the same order as the hypotheses were presented in chapter 2, starting from left 

in the conceptual model (figure 5). The proposed conceptual model is presented below as a visual reminder before testing 

the hypotheses. 

  

	
Figure 5: Conceptual model reminder 

 

4. 1 HYPOTHESIS TESTING 

 

4.1.1 TELEPRESENCE  

The first hypothesis states that websites that provide VR product presentations will result in higher 

consumers’ sense of telepresence as compared to websites that only provide 2D pictures. To test the 

first hypothesis, an independent sample t-test was conducted that compared the VR and the 2D 

manipulation groups with the variable telepresence. The results showed that the VR group (M=5.05) 

scored significantly higher (p=.000) on the telepresence variable than the 2D group (M=2.91) with a 

mean difference of 2.14 (table 9). This suggests that websites with VR contribute to a higher sense 

of telepresence. Hence, empirical support was found to accept H1.  
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											Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

        Table 9: Results of H1 (T-test of Telepresence) 
 

H1: Websites that provide VR product presentations will give a higher sense of telepresence as 

compared to websites that only provide 2D pictures.  

H1 SUPPORTED 

 

4.1.2 VR EFFECTS ON DEPENDENT VARIABLES 

Hypothesis 2 states that websites with VR product presentations will give more positive effects on 

the dependent variables as compared to websites that provide only 2D pictures. To test hypothesis 

2, independent sample t-tests were conducted that compare the 2D and the VR manipulation groups 

for each of the dependent variables (a-h). The results indicate that the VR group had a significant 

higher mean and therefore more positive effect compared to the 2D group in each test (table 10 and 

11) Hence, empirical support was found to accept H2. 

  

	
Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 10: Result of H2 (Product variables) 
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Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table11: Result from H2 (Brand and website variables) 

	

 

H2: Websites that provide VR product presentations will result in more positive effects on the dependent variables 

(a-h) as compared to websites that provide only 2D pictures. 

  

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity  

e - Brand attitude 

f - Website trust 

g - Website satisfaction 

h - Intention to return to similar websites                                                              

   H2 SUPPORTED 

 

4.1.3 TELEPRESENCE AS A MEDIATOR  

The third hypothesis proposed that the variable telepresence would function as a mediator to the 

dependent variables (a-h). A mediation analysis was therefore performed using Hayes’s 

bootstrapping macro PROCESS for SPSS and tested the mediating variable telepresence on each 

dependent variable (figure 6). The tests produced significant mean indirect effects at a 95% 

confidence interval for telepresence on each of the dependent variables (table 12 and 13). This since 
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no confidence intervals (BootLLCI to BootULCI) crossed zero. For example, product attitude had a 

significant indirect effect of 0.992 (BootLLCI=0.669 to BootULCI=1.357). This suggests that the 

influences of the 2D/VR condition on the dependent variables are affected by the sense of 

telepresence. Hence, empirical support was found to accept H3.  

 

	
Figure 6: Telepresence as a mediator 

 
 

	
Table 12: Results of H3 (telepresence mediates product variables) 

 
 

	
Table 13: Results of H3 (telepresence mediates branding and website variables) 
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H3: Telepresence will function as a mediator from the manipulation (VR/2D) to the dependent 

variables (a-h):  

 

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity 

e - Brand attitude 

f  - Website trust 

g - Website satisfaction 

h - Intention to return to similar websites     

H3 SUPPORTED 

 

4.1.4 PRODUCT TYPE AS A MODERATOR  

The following hypothesis (H4) was to see if product type could have a moderating effect on the 

mediation hypothesized in H3 considering the product related variables (a-d). To review, in H4 it 

was hypothesized that product type (VP and VP+) would moderate the relationship between the 

manipulation VR/2D, telepresence as a mediator and the product related variables (a-d).  

 

 

 
 

Figure 7:  Model of product type as a moderator 
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This was tested using Hayes’s PROCESS tool for SPSS, which allows estimation of moderated 

mediation models in which Model 14 was used (figure 7). The sample was bootstrapped for indirect 

effects (n=5000 bootstrap samples) to prevent any non-normality and to receive a better data 

representation (Preacher and Hayes, 2008). Unexpectedly, the test showed no significant interaction 

effects at both 95% and 90% confidence intervals for all the product related variables. This means 

that product type cannot be used as a moderator and can therefore not explain the relation between 

telepresence and the dependent variables. See the interaction coefficients and significance levels in 

(table 14) below. Hence, Hypothesis 4 is not supported. This means that it does not matter which 

particular product that is displayed in VR according to the VP and VP+ types.  

 

 

	
																		Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 14: Result of H4 (product type as a moderator) 
 

 

H4: Product type (VP and VP+) will moderate the relationship between the manipulation 

VR/2D, telepresence as a mediator and the dependent product variables (a-d). 

 

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity     

H4 NOT SUPPORTED 
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4.1.5 INVOLVEMENT WITH TECHNOLOGY AS A MODERATOR  

Hypothesis H5 states that involvement with technology will moderate the mediation model 

hypothesized in H3. To clarify, it was hypothesized in H5 that the involvement with technology 

would moderate the relationship between the manipulation VR/2D, telepresence as a mediator and 

the dependent variables (a-h) (figure 8).  

 
Figure 8: Model of involvement with technology as a moderator 

 

This was again tested using Hayes’s PROCESS tool for SPSS in which model 14 was applied. The 

sample was also bootstrapped for indirect effects (n=5000 bootstrap samples) as in test for H4. For 

the product variables (a-d) (table 15), the test revealed no significant interaction effect on 95% 

confidence interval. Unlike product variables, significant interaction effects could be found for 

website variables (f-h) (table 16). Significant interaction effects were found for website trust 

(int=0,126) and website satisfaction (int=0,115) at 1% significance level. Intention to return to 

similar websites (int=0,087) had significant interaction effects at a 5% significance level. A tendency 

could also be found for brand attitude at a 10% significance level. Since branding and website are 

closely associated within e-commerce the authors think that this is still an interesting result to 

include in the discussion. Therefore, H5 could be partially supported.  
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                        Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 15: Results from H5 (product variables) 
 

	
                     Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 16: Results from H5 (brand and website variables) 
 

H5: Involvement with technology will moderate the relationship between the manipulation 

VR/2D, telepresence as a mediator and the dependent variables (a-h). 

 

a - Product attitude 

b - Product knowledge 

c - Purchase intention 

d - Perceived diagnosticity 

e - Brand attitude 

f - Website trust 

g - Website satisfaction 

h - Intention to return to similar websites      

Not supported 

Not supported  

Not Supported 

Not Supported 

Tendency to be supported 

Supported 

Supported 

Supported 

 

H5 PARTIALLY SUPPORTED  
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4.1.6 INVOLVEMENT WITH TECHNOLOGY ANOVA  

To further understand how the brand and website related variables (e-h) were affected by the 

moderator involvement tech, a One way ANOVA was conducted. The results indicate that when 

comparing the groups of high involvement with low involvement, it is apparent that the VR 

manipulation is only significant higher evaluated within the high involvement group and not within 

the low involvement group (table 17). In the case of brand attitude, there is a significant difference 

between 2D and VR also within the low involvement group. However, for brand attitude there is 

clearly a higher mean difference within the high involvement group compared to the low 

involvement group. The result therefore indicates that VR could benefit website variables (f-h) more 

if the respondent is interested in technology and tendency is found that the same would hold for 

brand attitude.   

	
Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 17: One way ANOVA for involvement with technology 
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4.1.7 PREVIOUS VR EXPERIENCE  

The question: “Have you tried a VR headset before this experience?” was included in the experiment in 

order to see if previous experience with VR could affect the result of the study. Independent sample 

t-tests were conducted for each dependent variable where the group of previous experience of VR 

was compared with the group of no previous VR experience (table 18 and 19). The test was only 

conducted among the respondents who tried the VR manipulation. The test indicated no significant 

difference among the two groups that have tried VR before and the group that had not. Therefore, 

the result indicates that this study is not affected with regards to if the respondent tried VR for the 

first time during the experiment.  

 
Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table18: Previous VR experience (product variables) 
 

	
Significance levels: *** ≤ .001, ** ≤ .01, * ≤ .05 

Table 19: Previous VR experience (brand and website variables) 
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4.2 MODEL SUMMARY 

	

	
Figure 9: Summary of hypotheses and results 

 

To summarise the table above, the result of the study shows that VR creates a significant increased 

sense of telepresence compared to 2D (H1 supported) and acts as an important mediator between 

the manipulation 2D/VR and all dependent variables (H3 supported). All dependent variables are 

more positively evaluated in VR compared to 2D (H2 supported). However, product type does not 

work as a moderator to the mediation model of the manipulation 2D/VR, telepresence and the 

product related variables (H4 not supported). Involvement with technology on the other hand, 

works partially as a moderator to the mediation model for the branding and website related variables 

(H5 partially supported). The respondents who were highly involved with technology evaluated the 

website better with VR, the group with low involvement did not.  

 

The model below illustrates a revised conceptual model based on the summary of the supported 

hypotheses in order to provide a visual overview of the results that will be discussed during the final 

chapter. There is a clear difference in the result for the product related variables and the branding 
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and website related variables, which is illustrated in the model. This model shows that the product 

presentation (VR/2D) affects the product related variables through telepresence without a 

moderator. However, for branding and website related variables the positive effect is dependent on 

consumers involvement with technology.  

	
Figure 10: Revised conceptual model of the thesis 
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5. FINAL DISCUSSION  
This section will discuss the results of the hypothesis testing that will result in discussion, theoretical contributions, 

managerial - and consumer implications. Thereafter, conclusion of the thesis and criticism will be given, followed by 

suggestions for future research in the end of the chapter.   

 

5.1 DISCUSSION OF RESULTS AND THEORETICAL CONTRIBUTIONS  

The section 5.1.1 to 5.1.3 will start by discussing the primary research question: 

  

- Will there be more positive effects on the consumer of displaying products in VR product presentations as 

compared to only 2D pictures in an e-commerce context? 

 

In some parts of the discussion the cognitive and conative effects will be divided into product 

variables (a-d) and branding and website variables (e-h). This is due to that different results can be 

detected for the two groups (see table 20). 

 
Table 20: Product variable groups and branding and website variable groups 

 
 

5.1.1 INCREASED SENSE OF TELEPRESENCE  

The finding from hypothesis 1 implies similar result as previous research on 3D presentations and 

telepresence. Telepresence has previously shown to increase when consumers were exposed to more 

realistic product displays such as 3D pictures as compared to 2D pictures (Biocca and Daugherty, 

2001; Debbabi et al., 2010; Klein, 2003; Li et al., 2001, 2002; Suh and Chang, 2011; Suh and Lee, 

2005), which is consistent to the results of hypothesis 1. To review, telepresence is a measure of the 

amount of digital presence the consumer feels and the use of a VR headset immerses the user into a 

new spatial environment. Therefore, the use of VR gives the expected result of an increased sense of 

consumer’s telepresence. Unlike previous studies and therefore one of the theoretical contributions 
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of this study, is that the effects on telepresence are evident from using VR headsets, which have not 

been tested within product presentations in an e-commerce context before. 

 

5.1.2 COGNITIVE AND CONATIVE EFFECTS  

The findings from hypothesis 2 indicate that the use of VR product presentations as compared to 

2D pictures results in improved cognitive and conative effects on the consumer (table 10). A 

detailed description is that VR product presentations improved the evaluation of product attitude, 

product knowledge, purchase intention, perceived diagnosticity, brand attitude, website trust, 

website satisfaction and intention to return to similar websites. This is similar to previous research 

on increased website cues or the use of 3D pictures that resulted in similar improved consumer 

effects (Choi and Taylor, 2014; Coyle and Thorson, 2001; Eroglu et al., 2003; Jiang and Benbasat, 

2007; Kim et al., 2007; Klein, 2003; Lee et al., 2012; Lee and Park, 2014; Li et al., 2001, 2002; Suh 

and Chang, 2011; Suh and Lee, 2005). However, this thesis is the first to show that the use of VR 

product presentations in e-commerce resulted in the above-mentioned positive effects on the 

consumer, and is therefore a theoretical contribution. This was a major question from the interview 

with Furniturebox that there are no studies or examples that have shown clearly that VR has 

provided better effects on consumers within product and website evaluations (Interview Felix 

Kvick, 21-02-2017).  

 

In order to analyse the positive results it is important to consider that VR is currently experiencing a 

hype. People responding to this survey might be fascinated and give positive evaluations since they 

are first time users of VR. It could be reasonable to believe that the first experience would be more 

exciting and therefore result in a more positive evaluation. From the interview with Furniturebox 

this was an important aspect to look into (Interview Felix Kvick, 21-02-2017). However, when 

comparing the two groups who previously had tried VR and the ones who had not, the results did 

not differ significantly (table 18 and 19). Therefore, this result points to a possible insight that 

positive effects from using VR was not only a result from first time users. Instead, in order to 

further analyse the results of hypothesis 2 it could be useful to look into the results of hypothesis 3 

and the theory of direct and indirect experiences, which will follow below. 
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5.1.3 TELEPRESENCE AS A MEDIATOR  

Hypothesis 3 contributes to new theoretical findings that the positive effects from using VR could 

be explained with the fact that telepresence mediates the cognitive and conative effects (table 12 and 

13). Telepresence has in earlier research on 3D advertising been shown to mediate product attitude, 

purchase intention, brand attitude and product knowledge (Debbabi et al., 2010; Li et al., 2002, Suh 

and Chang, 2006). Unlike previous studies, telepresence has in this study been shown to function as 

a mediator also for website trust, website satisfaction, intention to return to similar websites and 

perceived diagnosticity. The theoretical contribution is therefore not only that VR product 

presentations result in positive effects, but also that these effects can be explained by an increased 

sense of telepresence.  

 

These results of hypotheses 2 and 3 could be further analysed with theory on direct and indirect 

experiences. To review, a direct product experience refers to when the customer inspects the 

product in reality and indirect experience refers to the experience of a product from a mediated 

source (e.g. advertising) (Li et al., 2002; Suh and Lee, 2005). Previous research has shown that direct 

experiences are more effective in forming favourable attitudes since it allows the consumer to 

inspect and evaluate the product better, which gives the consumer a greater level of confidence 

(Debbabi et al., 2010). Since VR offers a better level of visual media richness and has shown to 

increase telepresence, it is reasonable to believe that VR offers customers what resembles a more 

realistic direct experience with the product as compared to 2D images. Therefore, this could help the 

customer to better understand the product, which therefore could explain why the use of VR and 

increased telepresence result in improved product attitude and purchase intention. Following this 

line of reasoning of easier evaluation from a direct product experience, this can also explain why 

product knowledge and perceived diagnosticity result in more positive effects in VR. One could 

therefore argue that since VR is a way to get a closer direct mediated experience with the product 

through telepresence, it could be reasonable to further suggest that the positive effects from viewing 

a product in VR could stay. This even though the hype around VR headsets might eventually stop.  

 

There are also other theories regarding company effort that could be used to analyse these results. 

To review, greater perceived advertising spending (Kirmani and Wright, 1989) and creativity (Dahlén 

et al., 2008) have shown to indicate more effort from the company. More company advertising 

effort could in turn signal that the company has a greater level of confidence in their products and 
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therefore quality (Kirmani and Wright, 1989). The consumers thus feel safer that the company will 

live up to their promise if the company has put more money and therefore risk into the marketing 

(Kirmani, 1997). Whereas it could be argued that VR product presentation is more technically 

advanced and could be considered a creative tool, that could further suggest that use of VR could 

work as a cue of company effort. In the same line of reasoning, this can signal to consumers that the 

company has put a lot of effort into presenting their products and therefore has a great level of 

confidence in their products. Hence, this could contribute to that consumers perceive the quality as 

higher and thus better product attitude and purchase intention. 

 

Furthermore, a last analysis could be that previous telepresence research has found that telepresence 

increased the sense of shopping enjoyment, which led to more willingness to purchase among 

consumers (Song et al., 2007). To review, shopping enjoyment is defined as the pure joy that people 

feel in their shopping experience besides from any product selection and evaluation (Hirschman and 

Holbrook, 1982). Shopping enjoyment could be increased by mental engagement in the shopping 

activity (Song et al., 2007). In the same vein of rationale, VR could because of its immersive 

capabilities be seen as a way to create more mental engagement and therefore a more fun shopping 

experience for its own sake. In line with previous research (ibid.), it could therefore work as an 

explanation to why consumer’s purchase intention improved when the consumers were provided 

with a VR product presentation. 

 

Due to the moderating effects of involvement with technology (H5) on the branding and website 

related variables, these variables will be discussed further in section 5.1.4.  

 

5.1.4 PRODUCT TYPE AS A MODERATOR 

This section will discuss the secondary research question: 

 

- Is there any specific product type that suits better in VR than others? 

 

The results from hypothesis 4 indicated that there were no significant results that product type 

would act as a moderator to the mediation model of the manipulation 2D/VR, telepresence and the 

product related variables (table 14). This is unlike previous research within 3D product presentations 
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and cognitive fit theory that showed that product type could moderate the relation (Choi and Taylor, 

2014; Debbabi et al., 2010; Li et al., 2003; Suh and Lee, 2005). 

 

 To further analyse why product type did work as a moderator for 3D pictures but not for VR, one 

could further look into the differences of 3D as compared to VR. It is of importance to address that 

3D pictures offers an interactivity function and often an audio function, which allow consumers to 

interact more with the product on the computer screen (Choi and Taylor, 2014; Debbabi et al., 2010; 

Suh and Lee, 2005). It could further be suggested that products that allow interaction (for example 

opening table drawers) could therefore benefit more from 3D presentations compared to product 

without interaction attributes. This could be analysed as the reason to why the effects from 3D 

pictures are dependent to what product type that is used (geometric vs material; VHE vs VLE). VR 

product presentations on the other hand, lack the interactivity function with an object and rather 

provide stronger visual immersion that can due to increased telepresence be resembled a more direct 

experience with the product. In this line of reasoning, consumers could get greater level of 

confidence and thus have easier to form favourable opinions (Debbabi et al., 2010), why VR favours 

both products, no matter of product type (VP or VP+).  

 

Since the moderating effect of product type differed between VR and 3D compared to previous 

studies, 3D product presentations might differ even more from VR than previously expected in the 

hypothesis generation of this thesis. Research on 3D product presentation might therefore not work 

as a good benchmark for guidance on how to use VR for merchandising. One could therefore argue 

even more for the need of research within the attributes of VR. 

 

Interestingly, this result could be further analysed together with the statement from af Robson that 

mainly large products would benefit from being displayed in VR (Interview Emma af Robson, 20-

02-2017). The study only tested large products, which can perhaps explain why the effects for both 

products were positive. This could further suggest for future research that product size could be an 

interesting area of investigation as a moderator.  
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5.1.5 INVOLVEMENT WITH TECHNOLOGY AS A MODERATOR 

This section will further discuss the result from the other secondary research question:  

 

- Are the effects on consumers different depending on their level of involvement with technology? 

 

The fifth hypothesis was partially supported since the results were different for the product related 

variables compared to the branding and website related variables (table 15 and 16).  

 

For the product variables, involvement with technology did not function as a significant moderator 

(table 15). The result further implies that VR could be used to improve product evaluation no matter 

of consumers’ level of involvement with technology. This further strengthens the results from 

hypothesis 2 that using VR had positive effects on the evaluation of the product.  

 

However, for website related variables involvement with technology functioned as a significant 

moderator, and tendencies could also be found for brand attitude (table 16). The group of high 

involvement indicated a significant higher website satisfaction, website trust and intention to return 

to similar websites when the website provided VR compared to only 2D pictures (table 17). 

Interestingly, the group of low involvement indicated no such significant improvements when 

comparing VR with only 2D. There was also a clear tendency that brand attitude had a greater mean 

difference for VR in the high involvement group compared to the low involvement group. It is 

therefore important to address that even though the results from hypothesis 2 imply that website 

and branding variables are better evaluated when providing VR, this is not the case when further 

investigating the results more in detail. These results indicate that there is only an improved 

evaluation of the website variables and also a tendency of a better effect on the branding attitude 

from using VR, if the consumer is interested in technology. This is an important theoretical 

implication into the effects of using VR.  

 

Theory on consumer involvement could be used to further analyse these results. To review, a 

consumer's ability to process information is largely due to the consumers’ ability, motivation and 

opportunity to do so (Batra and Ray, 1986). Consumers with a high level of involvement will allocate 

more effort and attention into the cognitive processing of information as compared to consumers 

with low involvement (Celsi and Olson, 1988). Following this line of reasoning, consumers with a 
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high level of involvement will use more cognitive effort into processing the information from 

technological tools such as VR and thus have an easier time to form attitudes. Since involvement 

with technology did not moderate the product related variables, it could further suggest that all 

consumers regardless of the involvement with technology could benefit from a more direct VR 

experience with the product. Therefore, they could evaluate the product variables as better with VR. 

However, in order for VR product presentations to have a spillover effect on the brand and website, 

the consumer need to have an interest in technology. Consumers with high technology involvement 

might see the use of a VR headset as something exciting and entertaining while consumers without 

technology involvement might see it as nothing special. In the same vein of rationale, the people that 

are interested in technology considers a brand or a website that uses VR as better, which improves 

the brand attitude, website satisfaction, website trust and their intention to return to similar websites. 

However, consumers who do not share the same interest for technology do not evaluate the website 

and brand related variables as significant better just because they use VR.  

 

Previous research has often found involvement to work as a moderating variable (Bloch, 1981). In 

line with previous research, the theoretical contribution of this study is that involvement with 

technology has a moderating effect on the relation between telepresence and branding and website 

variables. This means that VR product presentations could improve the brand and website 

evaluations depending on if the respondent can be described as involved with technology. 

Therefore, involvement with technology could now be used as a moderator for future studies of the 

effects of VR relating to the brand and website. 

 

5.2 MANAGERIAL IMPLICATIONS 

These results indicate remarkable managerial implications that will be presented below from a sales 

perspective, a cost perspective and a branding perspective for the e-commerce industry. 

 

5.2.1 SALES PERSPECTIVE 

From a sales perspective, this study indicates that e-commerce would gain from investing in VR 

product presentations. This since the product related variables, such as product attitude and 

purchase intention, improved when the product was displayed in VR (table 10). Furthermore, the 

results of the study indicate that there is no difference between what product categories within 
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furniture that are displayed in VR. A VR product presentation would therefore be beneficial in order 

for companies to enhance their products. It is important to point out that VR would require a big 

investment, but VR could be seen as an alternative for companies that today are putting that budget 

into branding to enhance their products. In this line of reasoning, VR could for example be useful 

for a luxury company who needs to provide more experience and therefore is struggling to justify 

their premium price online. In the same vein of rationale, VR could also be useful for more 

unknown e-commerce companies that are trying to create credibility for its products online without 

a well-established brand.  

 

5.2.2 COST PERSPECTIVE 

From a cost perspective, VR could further offer great solutions for e-commerce companies. This 

since one big challenge for e-commerce is the cost of returned products (Interview Felix Kvick, 21-

02-2017). VR improved consumers’ product knowledge and perceived diagnosticity (table 10). Even 

though VR as for now might be a big investment it is important to put forward that VR might help 

consumers to get the right expectations before making an online purchase. Following this line of 

reasoning, VR could result in fewer products that fail to live up to consumer expectations and 

therefore lower the return rate costs for the company. Thus, a company struggling with high return 

rates might find VR as a good solution. In the long term cost perspective, VR could also be seen as a 

good replacement of having products in a physical store, which would further decrease costs and 

improve the current disadvantage towards competitors with physical stores.  

 

5.2.3 BRANDING PERSPECTIVE 

From a branding perspective, this thesis is further suggesting that using a VR product presentation 

could be both effective and ineffective. The improved website evaluations from using VR was a 

result of the group of high involvement technology and not significantly different within the group 

of low involvement (table 17). Therefore, a target group with high interest in technology compared 

to low interest would evaluate the brand and website with VR product presentations as better 

compared to a brand and website without VR. Following this line of reasoning, the spillover effect 

of favourable brand and website evaluations from VR product presentation might be dependent on 

the target group’s interest in technology. These results indicate that e-commerce companies need a 

more careful investigation of the technology interest among their target groups. Good target insights 
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are important for any company and it could be expected that companies are well aware of the 

interest of their target group. For example, online pure players should likely have a target that is 

more open minded to technology since they purchase products online as compared to the 

consumers of a brick and mortar store. Age could also work as an indication of the target group 

whether it would be more or less responsive to technology since younger people use technology to a 

greater extent today, which was also discussed in the interview with af Robson (Interview Emma af 

Robson, 20-02-2017). 

 

It is also of importance to address that if companies consider their targets as interested in 

technology and would consider VR product presentations as an investment for the purpose of brand 

building, the managerial implication could be to act as soon as possible. According to forecasts 

(Goldman Sachs investment research, 2016) and the VR industry expert af Robson (Interview 

Emma af Robson, 20-02-2017), VR is likely to soon disrupt the e-commerce landscape. It would be 

recommended to act soon before VR is no longer considered something innovative, but rather a 

fundamental criterion of an e-commerce site.   

 

5.3 CONSUMER IMPLICATIONS 

The results from the thesis do also indicate important implications for consumers. This will be 

presented from an evaluation perspective but also from a perspective that warns potential 

customers.  

 

5.3.1 EVALUATION PERSPECTIVE 

This thesis has shown that VR could provide valuable help for consumers to evaluate products 

online. This since both product diagnosticity and product knowledge improved when products were 

displayed in VR compared to only 2D pictures. The product presentations of today’s e-commerce 

landscape with mostly 2D pictures are filled with ambiguity and it can be uncertain if a product will 

live up to the customer’s expectations before the purchase. VR can therefore provide more 

information about the product and have positive advantages for the customers. 

 

 

 



	 70	

5.3.2 CRITICAL PERSPECTIVE 

Despite these positive advantages of VR in terms of product evaluation, it is of importance in this 

thesis to also state the disadvantages for consumers. According to the interview with af Robson, e-

commerce is likely to move into the VR platform, which leaves no physical limits for the way to 

display and experience products (Interview Emma af Robson, 20-02-2017). VR, as an immersive 

tool, could give e-commerce a whole new level of shopping experience and this thesis has shown 

that VR improved product attitude and purchase intention as compared to only 2D pictures. It is 

therefore important to inform that this could be used to not only help customers but also to 

persuade customers into purchases. Consumers should be aware of that the same product was 

evaluated better just because it was presented with a VR experience as well and one could therefore 

consider how this can impact their decision-making. Therefore, consumers should critically consider 

if they really like the product or rather if this could have been affected by the VR experience itself. 

Furthermore, it is important to point out that it is possible to edit colours, lightning and retouch VR 

pictures in a similar way as with 2D pictures. So even though VR might resemble more of a real 

experience as compared to 2D pictures, consumers should keep a critical perspective and remember 

that VR pictures could have been edited in order to appeal more to consumers.  

	

5.4 CONCLUSION  

The primary research question of this study was:  

 

- Will there be more positive effects on the consumer of displaying products in VR product presentations as 

compared to only 2D pictures in an e-commerce context? 

 

The conclusion based on the above results and discussion the answer would be: YES. VR product 

presentations improved product evaluations, however it is of importance to address that consumers’ 

level of involvement affect the improved evaluation of the brand and website. These conclusions are 

further elaborated below.  

 

5.4.1 PRODUCT EVALUATIONS 

The results of this study show that VR product presentations gave positive cognitive and conative 

effects on the consumer. For example, VR product presentations gave the consumers a more 
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favourable product attitude and they also indicated stronger purchase intentions. In addition, 

consumers had an easier time to evaluate the product in VR and felt more knowledgeable about the 

product. The study shows no indications that these positives effects of using VR are only because of 

consumers’ first time experience with VR.  

 

5.4.2 TELEPRESENCE 

This study can also conclude that telepresence mediates the effects of VR. Consumers feel a strong 

digital presence, which result in more direct experiences with the products. Therefore, the study 

does not only show positive effects from the use of VR, but can also demonstrate that this can be 

explained by an increased sense of telepresence.  

 

5.4.3 PRODUCT TYPE  

The first secondary research questions was: 

 

- Is there any specific product type that suits better in VR than others? 

 

Based on the above results and discussion the answer to this would be: NO. The type of furniture 

used in the VR presentation did not affect the product evaluation. These results differ from previous 

research on 3D product presentations where product type affected the outcome of the study. As 

previously mentioned, this can indicate that 3D product presentations might not work as a good 

benchmark for effects on VR product presentations and that more research within VR is needed.  

 

5.4.4 BRANDING AND WEBSITE EVALUATION 

The other secondary research questions was: 

 

- Are the effects on consumers different depending on their level of involvement with technology?  

 

The answer to this question would be: YES. The positive branding and website evaluations were 

more apparent if the consumers were interested in technology. These results indicate that 

consumers’ level of involvement with technology will affect if the VR product presentations give 

benefits in terms of favourable branding and website evaluations.  
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5.4.5 CONCLUDING SUMMARY 

Concluding remarks are therefore that presenting a product in VR will give positive product 

evaluations for both product types (VP and VP+) in this study, however it only gives positive 

spillover effects on branding and website if the target is interested in technology. In line with the 

forecasted success of VR and the positive results in this study, it is very likely that VR could be 

moving from science fiction to e-commerce in the very near future.  

 

5.5 CRITICISM AND LIMITATIONS OF THE STUDY 

This study has broadened the research scope of product evaluations in VR within an e-commerce 

context. However, criticism and limitations should be considered when interpreting the results of 

the study.  

 

5.5.1 RESPONDENT ACCESS AND SAMPLE  

The first limitation is the access and sample of respondents in this study. In order to collect all four 

test groups in the same way, physical collection of all respondents were required. This physical 

collection of 200 respondents required more time than sending out the survey online. It is possible 

that an even larger dataset could have given more significant conclusions. The optimal solution 

would be to have all the respondents at home answering the survey. This could be tested in the 

future when all people are expected to have a VR headset at home like they have computers. 

Additional time and resources would therefore allow opportunities to collect even larger sample and 

to have an optimal method solution. 

 

Moreover, another issue is the sample of respondents. Since the specific sample for the survey was 

students at SSE, it could be questioned whether this group can be generalizable for the Swedish 

population in the age of 18-29. Hence, the observed behaviour by students could be criticised as not 

reflecting other consumer groups as well.  

 

5.5.2 WEBSITE DESIGN  

The second criticism is the design of the website provided to the respondents. Although, the website 

design had been pilot tested being similar to a real website, respondents’ judgements could have 
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been affected since the functions of clicking around at the website were missing. Also, the 

respondents were put into a scenario but not a real shopping situation. This could generate some 

criticism regarding the validation of the results.   

 

5.5.3 PRODUCT TYPES 

A third criticism could be that only two products were tested in this thesis, which may not be 

generalizable to the two product types created in this thesis within furniture. Only one product was 

tested as representative for the VP and the VP+ type.  Replications in this field with other products 

are needed to verify and validate the results in order to understand properly the impact of VP and 

VP+ type within VR. Furthermore, this result might not be generalizable for other product 

categories besides furniture. 

 

 

5.6 SUGGESTIONS FOR FUTURE RESEARCH 

First of all, it would be interesting to replicate the study with another target group not consisting of 

students to further validate the results. Also, it would be of interest to examine the sample using a 

VR headset at home to get a more realistic e-shopping scenario. Moreover, it would be interesting 

for replications of this study in a few years to see if the positive effects from VR compared to 2D 

pictures will be even more apparent. This as VR within the retail e-commerce is expected to become 

a fundamental attribute and not something regarded as only innovative (Goldman Sachs investment 

research, 2016). 

 

Secondly, since no result was found for any differences between VP and VP+, new research would 

be of interest to see if other aspects could play an importance instead. To review, af Robson 

believed that large products would have greater advantage in VR than smaller products (Interview 

Emma af Robson, 20-02-2017), why product size could be tested as a moderator in future research 

in order to investigate more if certain types of products could gain larger benefits from consumers 

by using VR.  

 

Thirdly, involvement with technology was in this thesis seen to work as a moderator, which should 

be reused in future studies when testing the effects of VR. Also, further types of user characteristics, 
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should be of interest to test in order for e-commerce stores to know what works best for their target 

group.  

 

Lastly, this study only tested the product category furniture. Therefore, more product categories, 

such as real estates and cars, should be tested in order to also get a more generalizable result of the 

effects from VR product presentations in different industries.  
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7. APPENDIX 
 Appendix 1: Example of 3D product presentation (Suh and Lee, 2005) 

 
This is a computer table that the user can see on a computer screen and interact with by rotating, zooming in 
on it and examining alterations such as pull out the keyboard and adjust the height of the table.  Suh and Lee 
(2005) described this as a VHE product that could be evaluated by only vision and hearing dimensions and 
therefore suited perfectly in 3D format compared to VLE. They had a desktop computer as their VLE 
product that did not suit perfectly in 3D.  

 

Appendix 2: Interview Questions with Industry Experts 
 
Interview Warpin 
 
1. Warpin specific question: What is the type of VR requests that companies are asking you today? 
 
2. Warpin specific question: What kind of requests you do not get today, but you think will increase 
in the future? Retail for example? 
 
3. Warpin specific question: Do you notice if companies are hesitant to use VR? If so, what is 
uncertain? 
 
4. Warpin specific question: Do you know if companies do not dare to implement VR because there 
are no studies about the effects of it? 
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5. Warpin specific question: Do companies you work with request any reports or studies on what 
the effects of VR will be? 
 
6. Warpin specific question: Is there anything that companies want to know that you don’t have the 
answer to at the moment?  
 
7. Warpin specific question: What are the types of effects you lack studies of? 
 
8. What do you think about the development of VR within e-commerce? 
 
9. What do you think are the benefits / opportunities of using VR within e-commerce? 
 
10. What do you think are the disadvantages of using VR within e-commerce? 
 
11. What do you think is the biggest obstacle for e-commerce to implement VR? 
 
12. What do you think would be interesting to test if you would test VR for product presentations in 
furniture? 
 
13. Do you know any good example of retail within e-commerce that uses VR today? 
 
14. Do you know an example within e-commerce that uses VR for product presentations today? 
 
15. Do you think the effects of using VR will be stronger for certain types of people than others, for 
example those who are more tech interested? 
 
16. Do you think the effects of using VR will be stronger for certain types of products? 
 
17. Do you think VR should be used mostly as a branding tool or that it can also enhance product 
attitudes? Enhance product quality? 
 
18. Do you think customers will have more confidence in their attitudes of a product if the 
consumers see the product in VR?  
 
19. Do you think that the use of VR could make consumers feel better about the website? Brand? 
 
20. Do you think customers will be more willing to buy a product if they have seen it in VR? 
 
21. Do you think VR could create more brand loyalty? For example, if you like a website because it 
offers VR, do you think you would like to visit the website again for the next product purchase? 
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22. Do you think customers could trust the website more if you offer VR? 
 
23. Do you think the customer will think they know more about the product because you have seen 
it in VR? 
 
24. Do you think the customer will be more curious when shopping if the website provides VR? 
 
25. Do you think the customer will perceive the risk with the product as lower if the website 
provides VR? 
 
26. Do you think the customer will have more fun when shopping if seeing the product in VR? 
 
 
Interview Furniturebox 

1. What do you think about the development of VR within e-commerce? 
 
2. What do you think are the benefits/ opportunities of using VR within e-commerce? 
 
3. What do you think are the disadvantages of using VR within e-commerce? 
 
4. What do you think is the biggest obstacle to e-commerce of implementing VR? 
  
5. Why is Furniturebox not using VR today? 
 
6. What do you think is interesting to test if you would like to test VR for product presentations 
within e-commerce? 
 
7. Do you know a good example of retail within e-commerce that uses VR today? 
 
8. Do you know an example of e-commerce that uses VR for product presentations today? 
 
9. Do you think the effects of using VR will be stronger for certain types of people than others, such 
as those who are more tech interested?  
 
10. Do you think the effects of using VR will be stronger for certain types of products? 
 
11. Do you think VR should be used mostly as a branding tool or that it can also enhance product 
attitudes? Enhance product quality? 
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12. Do you think customers will have more confidence in their attitudes of a product if the 
consumers see the product in VR?  
 
13. Do you think that the use of VR could make consumers feel better about the website? Brand? 
 
14. Do you think customers will be more willing to buy a product if they have seen it in VR? 
 
15. Do you think VR could create more brand loyalty? For example, if you like a website because it 
offers VR, do you think you would like to visit the website again for the next product purchase? 
 
16. Do you think customers could trust the website more if you offer VR? 
 
17. Do you think the customer will think they know more about the product because you have seen 
it in VR? 
 
18. Do you think the customer will be more curious when shopping if the website provides VR? 
 
19. Do you think the customer will perceive the risk with the product as lower if the website 
provides VR? 
 
20. Do you think the customer will have more fun when shopping if seeing the product in VR? 
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Appendix 3: Pre-study 1: Product Categories Within Furniture 

	

 
Rate how important the following inspections are before purchasing a sofa table?  

1=Not important at all, 11= Extremely important 

	

 

 
 
The same question was repeated six times but with different categories within furniture 

(i.e. sofa table, armchair, carpet, TV table, lamp, sofa). No pictures in this study.  
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Appendix 4: Pre-study 2:  General Attitude 
 

 
My general appreciation of this product is:  

 

 
The same question was repeated six times but with different product designs of 

furniture. See the selected product designs below.  
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Appendix 5: Pre-study 3: Telepresence 
 

Telepresence 

1. How much do you agree with the following: 

 

	
	
	
	
	
	
	



	 88	

Appendix 6: 1 Website 1, Sofa (VP+), 2D pictures 
 

 
 

Appendix 7: 2 Website 2, Sofa table (VP), 2D pictures 
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Appendix 8: Website 3, Sofa (VP+), 2D pictures and VR sign 

 
 

Appendix 9: Website 4, Sofa table (VP), 2D pictures and VR sign 
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Appendix 10: Survey used for main study in Qualtrics. 

 
Telepresence 

1. How much do you agree with the following: 
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Product attitude 

2. How do you feel about the product? 

 
 

Brand attitude 

3. How do you feel about the brand Furniturestore? 

 
Purchase intention 

4. How likely is it that you will purchase the evaluated product?  

 
Intention to return to similar websites 

5. I would like to use websites with similar characteristics to those of this website in the future. 
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Website satisfaction 

6. How much do you agree with the following: 

 

 
 

Website trust 

7. If I were shopping in this website in reality, I would say that: 
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Perceived diagnosticity 

8. How much do you agree with the following: 

 

 
 

 

Product knowledge 

9.  How much do you agree with the following: 
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Involvement with technology 

10.  How much do you agree with the following: 

 

 
 

Control questions 

11. The website had a realistic design. 

 
12. What do you think is the purpose of this experiment? 

 
13.  Have you tried a virtual reality headset before this experiment? 
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Demographic questions 

14. Sex: 

 
 

15. Age: 

 

Appendix 11: VR headset used in this study 

The VR headset used for pre-study 3 and the main study was a universal VR headset made by 

SPECTRA Optics Industries. 

 

          
 

Appendix 12: VR headset with navigation controls 

The picture below shows a more advanced and expensive VR headset with navigation controls, 

which is not used in this thesis.  

 

                                        


