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Abstract 

A new wave of technology is set to transform the retail sector. This includes immersive 

technologies such as augmented reality (AR) and virtual reality (VR) that could revolutionize 

how people shop. This paper aims to study the impact that these immersive technologies will 

have on the retail sector from the perspective of the consumer. To do this, it goes in depth 

into the background and evolution of the AR/VR field before looking at the response of the 

user when using the technology, the current and potential uses within a retail setting as well 

as what is required for the proper implementation of the technologies. The literature review 

then discusses the potential negatives of the technology and whether these they will be a 

long-term success or if they are simply a novelty. The methodology section then seeks to 

continue this discussion by examining how other researchers in the field conducted their 

research to help justify this paper’s methodological approach of a survey.  The survey will be 

conducted to help explore the attitudes and perceptions of consumers towards these 

technologies in a retail setting. After the survey data is collected, it is analysed using SPSS to 

see its relationships and significance. The implications of these results will then be discussed 

before concluding with the limitations of the study and the possibility of future studies. The 

results found that consumers believe these technologies will indeed have an impact on retail 

and enhance the shopping experience.  
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Introduction 

 

Rapid technological development over the last few decades has led to a new wave of 

emerging technologies which are set to transform both personal and professional worlds. 

These emerging technologies were once the stuff of science fiction but thanks to advances in 

computing processing power they are now real technologies with many real-world 

applications. Examples of these technologies include Internet of Things, AI, Robotics & 

nanotechnology. Each of these respective technologies will have a significant impact on our 

everyday lives. Immersive technologies such as AR/VR are no exception to this with many 

considering them to be some of the most exciting of the new technologies.  

Using their ‘Emerging Tech Focus Tool’ PwC tracked over 150 technologies and found AR and 

VR both to be part of the ‘essential eight’ technologies which together will lead to more 

autonomous, intelligent and connected devices (Likens, 2019). While these new emerging 

technologies can initially struggle to compete with existing technologies in their primary 

domain of application, they can still become viable if they out-perform these existing 

technologies on at least some performance criteria (Adner & Levinthal, 2002). This is 

particularly the case for these AR/VR technologies as they are quite flexible and can compete 

with existing technologies across multiple criteria.  

The aim of this research paper is to explore the potential impact of these immersive 

technologies on the retail sector. As of now, most research within the AR/VR field looks at the 

technology itself, its relationship with users and its current and potential applications in 

various fields including retail. There is currently a lack of research with regards to customer 

perceptions of the technology which is what this paper sets out to do. To properly explore 

this impact, 5 hypotheses are proposed.  

Main Hypothesis: 

H1: AR/VR will have a significant impact on retail. 

Secondary Hypotheses: 

H2: AR/VR will have a bigger Impact on online shopping than in brick and mortar stores.  

H3: Enhanced product information will be the most attractive feature of these technologies. 
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H4: Augmented reality will be bigger than virtual reality. 

H5: Any risks/obstacles associated with these technologies will prove insignificant.  

It is predicted that these AR/VR technologies will transform both personal and professional 

worlds. Their popularity has grown quickly over the last decade and show no signs of stopping. 

As computer technology continues to advance these technologies will become cheaper and 

more refined which will lead to an increased likelihood of them being further implemented 

into society. Most of the current uses for these technologies have been based around the 

entertainment industry. As of now, gaming, movies and other technological novelties are how 

most people are familiar with them as they are yet to make a significant impact in other 

industries.  

This looks to be changing though with the global AR/VR market set to be worth $209 billion 

by 2020 (Statista, 2018). Corporate investment in these technologies also totalled $2.3 billion 

in 2016 along with 52 of the Forbes top 500 having either implemented or testing these 

technologies (Kaiser, R. and Schatsky, 2017). In the corporate world, these technologies have 

the capabilities to influence many different business processes. They can help improve 

employee productivity, lower costs and reduce risk. This is particularly true for the retail 

industry. Traditionally, brick & mortar stores and shopping centres were the go-to place for 

people to meet their every shopping needs. This has quickly changed in recent times with the 

rise of the internet and online shopping growing exponentially each year. Retail no longer 

revolves only around the products they sell but now they also compete on the overall 

experience they provide. The focus is on the customer now more than ever.  

Many retailers are currently unprepared for this shift as technological advances happen so 

quickly. Lots of smaller retailers are already struggling to integrate the internet and current 

technologies into their business model never mind dealing with new emerging technologies. 

Most companies currently don’t have an emerging technology strategy or don’t monitor them 

at all (Likens, 2019).The reason retailers fail to integrate or maintain new technologies is often 

due to ‘emotional posturing’ at a managerial level where those in charge refuse to adopt a 

new strategy, but rather stick to the one that is already in place or has worked in the past 

(Redd & Vickerie, 2017). Examples of this in recent times include the lack of use of social 
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media and online platforms by certain businesses which has seen them struggle to survive in 

an increasingly competitive environment.  

With retail moving towards a more online based approach, retailers need to do everything 

they can to attract customers to their physical stores. These technologies not only can create 

real value to the shopping experience but can also create ‘hype’ and attract customers that 

way. Virtual shopping would also have serious implications for the retail industry. Customers 

would potentially no longer have to even leave their own homes but could instead browse a 

virtual store from the comfort of their own living room. More forward-thinking companies 

are already starting to invest in implementing these technologies into their business models. 

With retailers like Ikea and Dulux paint already displaying the uses of this technology, their 

potential is clear to see.  
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Literature Review 

Immersive Technologies 

‘Immersive technologies’ is an umbrella term commonly used within the tech industry to 

describe technologies such as augmented and virtual reality. These technologies blur the lines 

between what is real and what is not. Immersive technologies are also often used 

interchangeably with ‘Mixed Reality’. Mixed Reality was defined by Milman (2018) as the 

anchoring of virtual objects into the real world. In most fields the term ‘immersion’ is often 

used to describe experiences where someone is immersed in something such as art, cinema 

and gaming (Kitson, Prpa & Rieke, 2018), yet in technology related fields, immersion is a 

“description of a technology and describes the extent to which the computer displays are 

capable of delivering an inclusive, extensive, surrounding and vivid illusion of reality to the 

senses of a human participant” (Slater & Wilbur, 1997, p. 3). The importance of immersion in 

these technologies was evidenced by Bowman & McMahan (2007) where they found that 

successful implementation of these technologies had at least one thing in common – they all 

provided a high level of sensory fidelity whether it be visual, audio or other senses. Each sense 

that was triggered by the technology would then trigger the expected stimuli response in the 

brain. They also proposed that Immersion is usually focused on the actual experience the 

technology (hardware and software) provides which can be measured while presence is more 

to do with the individuals response. This immersion is affected by things such as field of view, 

quality of graphics, head movement-based rendering and lighting.  

Augmented Reality (AR) 

Augmented Reality allows users to visualize and interact with superimposed computer 

graphics over a real-world environment (Azuma, 1997). These systems should display and use 

relevant information to guide the user in real-time manner as AR is not just about showing 

information on a screen but rather contextualising and segmenting it. Despite recent growth 

in the use of AR, most current applications and equipment are suited for short-term usage 

rather than continuous use. New advances would help overcome this issue that would allow 

AR systems to offer ‘Pervasive Augmented Reality’ which would provide continuous 

augmented information to the real world which could adapt to the changing needs of the 

user’s context (Grubert et al, 2016). 
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There are also several different types of augmented reality. Perhaps the most basic type is 

Marker based AR. This involves the use of a camera or other equipment to scan a QR code 

which then produces a virtual object over the space where the code is situated. This type of 

AR has been commonly used in children’s books and education to create a more immersive 

experience. Markerless AR does not require a QR code instead relies on the locational data 

and orientation of the smartphone to primarily deliver information such as mapping routes. 

Superimposition based AR relies on the technology being able to reliably and consistently 

identify real world objects and landscapes, so that new objects can overlay them. This type of 

AR technology is commonly used to display furniture/clothes etc. over real world 

environments.  

While these types of AR each have their own place in society, Baumeister et al (2017) 

conducted a comparison of several types of AR and found that Spatial Augmented Reality (or 

Projection based AR) saw the biggest increase in user performance and reduction in cognitive 

load. Projection based AR is perhaps the most exciting yet unproven form of augmented 

reality technology. It involves projecting artificial light and holograms onto real surfaces that 

can detect and respond to user input. Its uses are almost endless and could help reduce the 

number of tablets and equipment currently required for AR technology. This projection-based 

AR is currently used by Disney theme parks in their haunted house attraction so that they can 

transform the current environment without making structural changes (Mine et al, 2012).  

AR is predicted by many to become the biggest type of immersive technology. Apple CEO Tim 

Cook who stated that "There's virtual reality and there's augmented reality - both of these 

are incredibly interesting, but my own view is that augmented reality is the larger of the two, 

probably by far" (ABC News, 2016).  

Virtual Reality (VR)  

Virtual Reality is the creation of computer-generated environments or realities that are 

designed to simulate a person’s physical presence in a virtual environment (Mantovani & 

Castelnuovo, 2003). According to Cipresso et al (2018), there are three main types of VR. Non-

immersive VR is the technology in its most basic form where a desktop computer is used to 

produce real-world images. Semi-Immersive VR involves projecting a 3D image onto a monitor 

in combination with a head-mounted display to provide a view of the environment that the 
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user can interact with by moving their head. The third type and the one that most people 

would be familiar with is fully immersive VR. This involves using the use of equipment such as 

a head-mounted display (headset), special haptic-gloves and multi-directional treadmills to 

create a completely immersive experience.  

In the same way people have been exposed to AR through various smartphone apps, most 

people have already been exposed to the potential uses of VR through the entertainment 

industry. Numerous studios have so far used VR in their movies and games with many future 

projects planned. One of these being Netflix who have released an app that can show movies 

such as Jaws and the Jungle Book in VR. Forecasts also show that VR alone will be worth £801 

million in the UK entertainment industry by 2021 (Ampofo, 2017). As of now, HTC Vive, Oculus 

and PlayStation VR are the current market leaders with regards to consumer VR technology. 

Facebook’s acquisition of Oculus VR for $2 billion in 2016 also help demonstrate its potential 

to affect various social media platforms. Despite these uses, it is argued that VR faces a higher 

barrier compared to AR due to the need for specialised equipment to use it.  

Current Uses of AR/VR 

Popular smartphone apps have helped showcase the potential of smartphones as an AR 

enabler. An example of one of these apps is Pokémon Go which has generated over 800 

million downloads (BBC, 2018). Through this app, users can track down, battle and then catch 

Pokémon creatures that are super-imposed over a real-world environment. Another app that 

has showcased the potential of AR through smartphones is Snapchat. Snapchat allows its 

users to place filters over pictures and selfies in real-time. Although these apps are incredibly 

popular, the average user might not realise that AR is the technology used behind them and 

therefore still view AR as more of an abstract idea rather than something with everyday uses. 

Another app that uses AR is Google Translates relatively new feature ‘Word Lens’ that allows 

users to translate photos of signs, menus etc. in real-time.  

Apart from the media industry these technologies are also currently used to at least some 

degree in advertising, tourism, education, medical and military industries. London’s Gatwick 

Airport have developed an AR app that acts as a guide to help travellers reach their check-in 

gate. Both the medical and military industry have used these technologies for training 
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purposes. These technologies are likely to further become a staple of several other industries 

in the not so distant future.  

For both AR and VR, mixed-reality headsets were once predicted to be the go-to piece of 

equipment to facilitate these experiences, but many have argued that they have only stunted 

the growth of these technologies due to how bulky and impractical they are. This is illustrated 

by the 33.7% decline in global sales of these headsets in 2018 (IDC, 2018). It is important for 

the tech to advance to allow lighter, sleeker models such as glasses and contact lenses. 

Because of this, these headsets have been generally replaced by the practical and more 

mobile smartphone. These handheld devices are more robust, and consumers are more 

comfortable using them. Even before the introduction of smartphones, small display devices 

were often chosen to enable AR experiences rather than big clunky equipment (Schmalstieg 

& Wagner, 2007).  

History of AR/VR 

In 1968, Ivan Sutherland developed a ‘virtual head-mounted display system’ which is now 

viewed as the first iteration of mixed reality technology that paved the way for the technology 

we have today (Sutherland, 1968). The next significant step in the creation of immersive 

technology was Krueger’s ‘Videoplace’ project which used video cameras and a projection 

system to produce shadows on the screen to give the user a sense that they were in an 

interactive environment (Krueger, 1974).  

At this point in time, these technologies were thought of as futuristic concepts by the average 

person rather than something that could become reality. This changed in 1990 when Boeing 

researcher Tom Caudell came up with the term ‘augmented reality’. Caudell designed an 

interface with a see-through display head set, which combined with head-position sensors 

and workplace registration systems to augment the visual field of the user with all necessary 

information (Caudell & Mizell, 1992). 

Milgram & Kishino (1994) designed the reality-virtuality continuum that differentiates 

between the different types of mixed reality technology. The continuum is still commonly 

used by researchers and consists of the different types of mixed realities that exists between 

the two extremes of real and virtual environments.  
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Figure 1: Reality-Virtuality Continuum (Source: Milgram & Kishino, 1994) 

As these immersive technologies became more refined, the late 1990’s helped showcase the 

potential of them to the mainstream public. Sega and Nintendo in the gaming industry and 

several film studios were just some of those who were working on mixed reality projects at 

the time. One of these includes the iconic 1999 film, The Matrix, where humanity is depicted 

as living in a virtual world. This film and similar media helped bring the topic of simulated 

reality into the mainstream. Later that year, NASA used a special AR dashboard on their X-38 

spacecraft to overlay relevant data and visualisation for enhanced navigation which was one 

of the first examples of AR being used outside a laboratory or media environment. In 2003, 

one of the first commercial uses saw the NFL use AR to digitally overlay lines on the pitch in 

real-time using an aerial camera. Wagner & Schmalstieg (2005) were the first to show the 

viability of AR through a handheld device. They created a personal digital assistant attached 

with a camera that provided the user with an augmented view of the environment. This 

helped lead the way for AR on devices such as smartphones. Further advancements in the 

2000’s in computer technology have further showcased the uses of these technologies while 

also decreasing the costs of the required components to help make the introduction of these 

technologies into everyday life a real possibility. 

Engagement & Presence 

The importance of engagement was illustrated by Dede, Dunleavy & Mitchell (2008) where 

they found that user engagement with an activity was higher when using mixed reality 

technology. To increase these engagement levels, it is essential that a high-quality AR 

application is used. This is an issue with the current generation of AR/VR technology as a 
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considerable number of apps/equipment are lacking in several areas e.g. limited resolution 

or field of view (Van Krevelen, 2010).  

The importance of a high-quality application was also noted by Baumeister et al (2017) who 

found that the more limited the field of view in an AR app, the more of a cognitive toll the 

technology takes on a user, which in turn leads to reduced engagement.  

When displaying information, AR technology must ensure that the spatial perceptions of the 

users are taken into consideration. This includes issues like depth perception, data localisation 

and consistency between virtual objects and the real world (Luboschik, Berger & Staadt, 

2016). It is also essential that these applications ensure that any virtual objects (whether in a 

virtual or real-world setting) maintain the correct size and orientation from the point of view 

of the user. This should remain consistent even when the user changes their point of view to 

help create a seamless experience (Fogliaroni, 2012). 

 

Figure 2: Mixed Reality for Archaeology and Cultural Heritage (Source: Fogliaroni, 2012) 

While the effects of Immersive technologies tend to be mostly visual, the role of other senses 

also play an important part in the overall feeling of presence in a virtual world. An example of 

this is audio effects which allow users to differentiate which direction noises are coming from. 

Another important effect is haptic feedback which allows for the feelings of touch sensation. 

An example of a common use of haptic feedback is the vibration felt on touchscreen 

smartphones to simulate the press of a button. In VR, special haptic gloves are used to 

simulate the feeling or presence of real-world objects in the hands of the users. When all 

these senses are taken into consideration, it can be difficult to tell the difference between the 

virtual world and the real one.  
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Riva et al (2007) found that this sense of presence in a virtual environment is vital to feel the 

emotional responses that the technology is trying to elicit from the user. Repeated use of 

these mixed reality technologies is also unlikely if there is no emotional connection. Javornik 

(2016) noted how connectivity is lacking with regards to current AR apps which can lead to 

less engagement. This was further emphasised by Schroeder (2006) who argued that to 

increase the feeling of presence in a virtual world, it is important to work towards making that 

virtual world a “multi-user or collaborative” experience. This would involve people ‘being 

there together’ in the same virtual world and enabling varying degrees of interaction between 

users.   

AR/VR in Retail  

One of the industries that these technologies are predicted to have the biggest impact on is  

the retail industry. These technologies can provide benefits for both consumers as well as 

businesses themselves. As well as displaying information, Pantano & Naccarato (2010) argued 

that AR can also influence customer engagement as well as purchasing patterns. They stated 

that these technologies increased the speed of obtaining information as well as generating 

an overall positive influence on customer experience and service. This was also reaffirmed by 

Martinez-Navarro et al (2019) who found that the levels of ‘presence’ in VR technology does 

indeed increase customer purchase intention. These technologies also need to provide 

“experiences of efficiency and empowerment, increased awareness and knowledge, 

intuitiveness, and required them to be usable and offer relevant, personalised and reliable 

content in a privacy-sensitive and safe way” (Olsson, Lagerstam & Karkkainen, 2011, p. 13). 

In-Store 

The potential of these technologies as having an actual tangible benefit to customers was 

displayed by Vlahakis et al (2002) who created the ARCHEOGUIDE (an AR based cultural 

heritage guide). This AR guide allowed users at the archaeological site of Olympia in Greece 

to see the augmented reconstruction of ancient ruins, based on their position and orientation, 

as well as providing on-site help and relevant information, all in real time. This is a good 

example of the potential benefits that AR could have as a guide for retail customers, displaying 

relevant product locations and information.  
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Most brick and mortar retailers suffer from lack of space which means that promotion and 

advertising space can be limited. AR can help overcome this with its “basically unlimited 

visualization possibilities and the intuitivism of the interface” (Spreer & Kallweit, 2014, p. 2).  

Real world examples of Augmented reality being currently used in retail include Harley 

Davidson who use AR in their showroom to allow customers to customize motorcycles 

instantly to see which colours and features they might like before buying. Sephora (cosmetics 

retailer) used AR to allow their customers to see what different cosmetic items would look 

like on their face in real time. Another example is Topshop (fashion retailer) who have 

introduced AR in their Moscow store to allow customers to see what clothes look like on 

themselves without having to try them on. These applications are examples of a ‘try before 

you buy’ service. This is something that is beneficial to both customer and retailer as it means 

less products being damaged and less returns. Kaewrat & Boonbrahm (2017) noted how 

virtual fitting rooms were able to track the users body size and their movements through 

image processing cameras to display these virtual clothes on the user. Hilken et al (2017) 

furthered this by emphasising the importance of providing this service in a personally relevant 

context such as being able to make natural movements to adjust virtual sunglasses when 

trying them on. 

Online 

Retail Ireland Director Thomas Burke stated that despite overall sales growing “there is 

consensus in the sector that footfall levels in traditional shopping hot spots are continuing to 

decline” (IBEC, 2019). As this shift towards online shopping happens, it is essential that 

retailers also have an online strategy in place to accommodate these new technologies. 

Like brick and mortar stores, one of the major issues that affects online shopping is the huge 

number of items that are returned after purchase. These returned items cost online UK 

retailers £20 billion a year (Ram, 2016). These technologies can help alleviate this issue as 

they can also offer the ‘try before you buy’ service online. This is often done through 

smartphone apps using AR to free potential customers from time and place constraints. One 

such example is Ikea (furniture retailer) whose app allows users to superimpose furniture over 

the users personal living space to see what it looks like before buying the physical item.  
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Figure 3: Example of ‘Try Before you Buy’ (Source: Ikea, 2017) 

Another example is Dulux (paint retailer) whose app allows customers to see what different 

colours look like on their own walls before buying the paint. While AR is predicted by many 

to be the bigger technology in the retail and professional world, Virtual stores have the 

potential to be bigger than anything AR can offer. VR generated stores allow customers to 

browse stores whenever they like from the comfort of their own homes. They can walk down 

aisles, browse shelves and pick products up just like a physical store. This gives  retailers the 

possibility of using VR to replace current services with more convenient alternatives. A real-

world example of this is Karen Millen (fashion retailer) who launched a virtual version of their 

London store. Van Kerrebroek, Brengman & Willems (2017) noted these virtual stores to be 

beneficial as they found that shopping in a virtual world rather than a crowded shopping mall 

had positive effects on user attitudes and experiences. Virtual stores were also found to have 

an increased cognitive effect on the user compared to physical stores which led to increased 

engagement (Martinez-Navarro et al, 2019). Brand recall was also found to be higher in virtual 

stores compared to standard physical stores/online shopping. 
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Figure 4: Virtual Store (Source: Cricket, 2018) 

AR/VR technologies can also intertwine online shopping features with brick and mortar 

stores. This is done as AR can help provide a ‘link’ between the real world and the virtual one 

to allow for a seamless shopping experience where customers can switch between the two 

(Billinghurst & Kato, 2003). This in turn leads to an increase in customer engagement and 

shopping satisfaction (Rashid, Peig & Pous, 2015). This move towards a seamless shopping 

experience is further backed up with mobile smartphone quickly becoming the main platform 

for online shopping (Dillon & McFeely, 2018) as well the ‘vehicle of choice’ for Augmented 

Reality.  

Implementation  

Pantano & Di Pietro (2012) also argue that as technology use increases so do the expectations 

of customers which means that any technologies implemented must fit in with their overall 

business strategy. Retailers who are thinking of implementing an AR/VR system must take 

multiple factors into consideration. They must decide which type of Immersive technology to 

implement – AR, VR or both. If implementing VR, they must be aware that VR faces a higher 

barrier compared to Augmented Reality due to extra required equipment such as headsets 

and haptic gloves. They must also decide what they want from their technology as different 

forms of these technologies specialize in different areas, so it is important to ensure that it is 
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the best fit for the area of business they are in e.g. different requirements for retail vs 

manufacturing. 

Retailers must also choose which technology best suits their needs, whether it be in-store or 

online. As there are several emerging technologies with lots of potential, managers can be 

forgiven for being overwhelmed by them all. Lots of these technologies are similar sounding 

to someone who isn’t tech savvy. Even in specific technologies such as AR there are several 

different types of the technology, which makes the choice of which is best for your store even 

more daunting (Farshid et al, 2018). Marker based AR involves scanning a QR code (like a 

barcode) which then produces a virtual object over the code which could help provide 

enhanced product information. Markerless AR uses locational data and orientation of the 

smartphone to help deliver store guides and mapping routes. Superimposition based AR 

enables the ‘try before you buy’ service while projection-based AR allows for the most user 

interaction and flexible approach. Projection based AR could perhaps be the most beneficial 

in store rather than online. Once the technology has been decided, retailers must ensure that 

the technology is integrated with their current IT infrastructure. Stores providing large tablets 

and digital screens is essential to facilitate this technology with any AR hardware/software 

that retailers implement meeting the needs and expectations of its customers (Van Krevelen, 

2010).  

When looking at a previous technology that was implemented into the retail experience, 

Meuter et al (2003) found that many people who used self-service technology in-store 

suffered from technology related anxiety which negatively impacted the shopping 

experience, so it is essential that stores create the right environment to overcome and avoid 

these issues.   

Training 

These technologies can also provide value to the retailers beyond their customers. They allow 

for more immersive employee training carried out in a more efficient way and at a reduced 

cost. AR training was found to help participants to focus more when doing their work as AR 

can help emphasise the key stages/objectives of each task (Webel et al, 2012). It can also lead 

to users making less errors when using VR applications during training (Seymour et al, 2002). 

In the business world these AR/VR technologies act as a “collaborative, skill-learning, 
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explainable, and guidable tool for workers, managers, and customers” (Lee, 2012, p. 3). VR 

could enable potential work scenarios to be simulated so that employees can be better 

prepared for them. AR could be used across several different business functions such as HR, 

accounting, marketing and advertising as well as allowing both managers and employees to 

better track performance through more informative graphics and visualisation methods. 

 

Figure 5: AR in Training (Source: PoinDext AR, 2017) 

Obstacles & Negatives 

While these technologies having many current and potential benefits within retail as well as 

overall society, most researchers within the immersive technology field have only really 

examined the positive impacts. As of now, there has been a lack of consideration around the 

potentially negative impacts.  

One of these negative impacts is the safety concerns that arise. A Russian man who was using 

VR in his apartment died after losing his bearings and falling onto a glass table (Moscow Times, 

2017).  VR manufacture HTC themselves stated while wearing the product's headset you are 

blind to the world around you. This issue is not just exclusive to VR but also can affect AR to 

a certain extent. It is further exasperated when using these technologies in unfamiliar 

surroundings such as retail outlets. When using poorly designed AR equipment, it can impair 
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your vision to the same extent as medical issues such as presbyopia, glaucoma and retinitis 

pigmentosa which all lead to trouble focusing and tunnel vision (Sabelman & Lam, 2015).  

Some of the common issues that people have complained about include dizziness and motion 

sickness while using the equipment. The addition of extra positional tracking equipment can 

help to overcome this (Desai et al, 2014). While Bouchard, Wiederhold & Renaud (2009) found 

that the severity of the side effects when using these technologies is quite low, (Bouchard et 

al (2011) found that with continued advancement and growth in the technologies the greater 

the chance for unwanted side effects. They also found that nausea and eye fatigue were some 

of the most persistent issues among users.  

Giving out personal data and a general lack of privacy is also another potential negative affect 

that is commonly mentioned. Users were found to be irritated by AR apps requiring access to 

the user’s name and location (Olsson, 2012). Users were also less likely to use these apps if 

they feel their privacy is being violated, particularly if the application being used was of low 

quality. These technologies are in a sense ‘rewiring’ our brains with it taking years until we 

can get an accurate view of the long-term effects (Davidow, 2012).   

Some have argued that new disruptive technologies like AR/VR could also lead to potential 

job losses as certain jobs may be replaced or made redundant by these technologies, but 

these potential job losses should be offset by the overall economic growth that these 

technologies should help bring. It is yet to be determined whether these technologies will 

positively affect the performance of retailers with numerous benefits or if they will potentially 

have a negative impact on the existing nature of relationships with the customers (Pantano 

& Di Pietro, 2012).  

Perceptions & Novelty 

The impact that AR will have in retail will also depend on how customers perception of the 

technology evolves. In recent times, many perceived these technologies as more of a novelty 

rather than anything else. This is shown by Snapchat Spectacles and Google Glass which both 

failed to take off due to consumer attitudes and perceptions of them being intrusive and 

without real use. This has led to Google Glass redirecting their efforts towards a more 

business orientated approach rather than a consumer one.  
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One of the biggest questions is whether these technologies will have a significant impact, or 

will they simply be little more than a fad. CCP Games CEO, Hilmar Veigar Pétursson, stated in 

an interview with (PCgamer, 2018) that he expected the VR industry to be two or three times 

bigger than it is right now. Bonetti, Warnaby & Quinn (2017) argued that while these 

technologies can help improve the overall customer experience, perhaps they will be 

predominantly used to help create a ‘buzz’ around the store and attract new customers rather 

than being an actual long-term solution. Wessel (2014) also argued that while technologies 

like AR/VR might be pervasive, the impact will be nowhere near as significant as the disruption 

caused by the introduction of the android operating system in the mobile phone industry or 

Ford’s automation in the motor vehicle industry.  
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Methodology 

Aims & Objectives  

This research paper aims to explore the potential impact of immersive technologies such as 

AR/VR on the retail sector from the perspective of the consumers. It will seek to do this by 

using a mixed quantitative and qualitative approach to the research. The main hypothesis for 

this research paper is that AR/VR will have a substantial impact on the retail sector. It is also 

assumed that this impact will be a mainly positive one with numerous benefits that will 

outweigh any of the potential negatives (as identified in the literature review). For these 

benefits to be achieved, such criteria such as feeling of presence and user engagement must 

be met. It is also assumed that online shopping will be more interesting to consumers as it is 

quickly becoming the dominant shopping platform. AR is also predicted to be the bigger 

technology compared to VR.  

Previous Research Methods 

In terms of the current field of knowledge of immersive technology related literature, there 

are two main areas. the first area focuses on how different variables affect user experience.  

The second area looks at how user performance and experiences are improved by these 

technologies. Previous researchers in the AR/VR field have used a plethora of different 

research methods. These include experiments, interviews, surveys, questionnaires or a 

combination of different methods. Out of these, experiments were the most common 

method of research followed by surveys and questionnaires.  

Many of the experiments conducted within the field were used to examine how immersive 

technologies affect user’s cognitive responses (Suh & Prophet, 2017). One experiment 

conducted by Smets & Overbeeke (1995) measured how important the quality of the AR/VR 

image resolution is. This was done by comparing two groups who were tasked with a ‘search 

and find’ activity. The first group used equipment with poor-quality resolution while the 

second used VR of a more standard-quality resolution. They found that the interactivity of 

these technologies could compensate for this loss in resolution compared to more traditional 

media. Slater et al (1998) used an experiment to measure how body movements of the user 

can influence their overall feeling of ‘presence’ in a virtual world. In this experiment, 

participants walked through a virtual world where they were required to count several trees 
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that varied in size. This required participants to stand up, crouch down and move their heads. 

The results of this experiment showed a strong correlation between presence and how much 

movement a participant did.  

Bian et al (2016) carried out an experiment where “electromyography (EMG) was used to 

measure users' facial muscle activity and electroencephalogram (EEG) to detect electrical 

activity of the brain”. This indicated the flow and presence experienced while using immersive 

technologies using facial muscle movement as an indicator. Another experiment was 

conducted by Poushneh & Vasquez-Parraga (2016) to understand the impact of AR on users 

shopping experience. Users were assigned to one of three random groups where they were 

then given either two versions of AR shopping technology or standard desktop shopping to 

purchase a pair of sunglasses. They found that participants using the AR technology saw 

significantly higher levels of satisfaction and willingness to buy compared to traditional 

methods.  

Along with experiments, surveys and questionnaires have also often been conducted to find 

out people’s perceptions and feelings towards the technologies. Usoh et al (2000) proposed 

a reality test experiment where two test groups were tasked to search for a box – one group 

in a real room while the other in a virtual room. Immediately after each group were given a 

questionnaire about their experiences with the hypothesis being that the questionnaires 

should pass a ‘reality’ test where participants in the real room scoring higher than those in a 

virtual room. The results of this questionnaire saw only a marginal difference between the 

two which led to the conclusion that questionnaires were unreliable when contrasting two 

different states of reality. Olsson & Salo (2014) made use of an online survey to find out 

consumer attitudes and experiences of AR applications. From the 90 respondents who 

answered the survey, their results were rather mixed with any positive experiences also 

meeting complaints of unreliability and limited content.  

Kourouthanassis et al (2014) used a questionnaire to determine participant attitudes towards 

their augmented reality travel guide. Their findings suggested that users evoked feelings of 

pleasure which in turn increased chances of reusing the technology. A survey was conducted 

by Speicher, Cucerca & Kruger (2017) to find out customer perceptions of their current 

shopping experience. From the results of this survey, they were able to design a virtual store 
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experience that met the needs of the customers. They found that a VR interface should have 

clarity, efficiency, orientation, personality and quality.  

Research Methods  

These research methods along with the ones mentioned in the literature review show how 

varied the field is in terms of methodology. Due to the nature of this study, this research paper 

will follow other researchers in the field and conduct the research using the second most 

commonly used type of research method, a survey. This quantitative approach will then allow 

for inferences about the survey data to be made.  

This survey will be conducted to find out whether consumers believe whether these 

immersive technologies could potentially enhance the shopping experience. As of now, there 

is currently a lack of research with regards to customer perceptions of the technology with 

most researchers in the field instead focusing on the retailer’s perspective or the importance 

of engagement/presence.  

 The survey will be sent out using SurveyMonkey. This site will be used as it is a free service 

which allows 10 questions and up to 100 respondents while also providing helpful statistical 

analysis. Once respondents decide to answer the survey, they will be directed to 

SurveyMonkey where they will be given a very brief explanation of these technologies before 

being instructed to answer 10 relatively straightforward questions. This survey should take 

no more than 2 minutes and respondents are free to close the survey at any time. All answers 

will be made anonymously and if respondents have any queries the researcher’s email will be 

made available. This information will be made in the form of a declaration of consent at the 

start of the survey. 

Survey Design 

The survey design will consist of mainly closed ended questions with two questions allowing 

respondents to give extra information by selecting the ‘other’ option. This is to suit the 

purpose of a survey and to get as many responses as possible to reduce the margin for error. 

The sample of this survey will be taken using SurveyMonkey’s random sampling where every 

member of the population has an equal chance of being chosen. This sampling is chosen as in 

most cases it creates the greatest chance of accurately representing the whole population. 
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There are no exclusion criteria for this survey as almost everyone shops either online or in 

store.  

The first two survey questions will ask the respondents their gender and age group. These 

questions will be used as identifiers to see which members of the population are answering 

the survey. Age will be an interesting identifier as the difference in ability and attitudes 

between people of different ages has been one of the biggest debates across many 

technology related fields. Laguna & Babcock (1997) found that there is a significant age 

difference in computer related technology in older adults compared to younger age groups. 

They also found that older adults tended to take longer and make more mistakes. These 

findings were consistent with those of Salthill (1987) who studied the spatial ability of 

different age groups. In this experiment they found that the greater the number of operations 

required, the poorer the performance was in older adults. More modern studies indicate that 

this relationship between age and technology is a lot more complex than some stereotypes 

and older studies suggest. Mitzner et al (2010) found that adults were not opposed to many 

‘modern’ technologies in general (such as microwaves and personal health equipment) but 

rather it was the perceived complexity and inducement of anxiety which saw older adults 

being less likely to use them. This further emphasises the importance of retailers offering a 

simple, easy to use AR experience.  

The next two questions will also be used as identifiers to find out the respondents shopping 

habits and familiarity with the technologies. Once that information is collected, the next set 

of questions will be focused around testing the hypotheses.  

Hypotheses 

Hypothesis 1 is the main hypothesis. It is quite broad and consists of two questions. The first 

question seeks to find out whether consumers believe if these technologies will enhance the 

retail experience to see if they are worthwhile implementing or if they will simply not have 

much use in a retail setting. The second question continues this and asks consumers whether 

they believe if these technologies will have staying power or if they are just a novelty. As 

previously mentioned, these technologies are only really a mainstay in the media industry 

and have not entered other industries to the same degree, so their long-term viability remains 

to be seen.  
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The next question centres around Hypothesis 2 and involves discovering whether consumers 

feel these technologies will have more of an impact in-store or online. Whether people feel 

comfortable using them in store or perhaps they feel it will have more of an impact in an 

online setting e.g. virtual store. Hypothesis 3 is tested by asking what service that these 

technologies provide would be the most useful e.g. ‘try before you buy’ or an in-store guide. 

Testing Hypothesis 4 involves determining which of AR/VR will be bigger in the eyes of the 

consumer. The final question looks to test Hypothesis 5 and to determine whether consumers 

believe there are any obstacles or risks involved in implementing these technologies that 

could prevent them from having a significant impact. Ideally, these questions will help 

demonstrate the overall consumer perception of these technologies within a retail setting.  

Data Analysis  

Once enough data is collected, brief data analysis will be done using SurveyMonkey’s built in 

analysis tools. The survey data will then be exported into an excel file where numerical 

values/labels will be assigned to each question and their respective responses. From there, 

this excel file will then be imported to SPSS to give a more in-depth view of the data and to 

study the relationship between different variables. Frequency distribution will be used to give 

a helpful overview of the data to see the differences in responses. Each question will then be 

cross-tabulated with the previously mentioned identifiers (and other relevant questions) to 

see how they relate to each other. In certain cases, a chi-square test will then be used to 

determine the statistical significance of this relationship for a more comprehensive analysis. 

Finally, the implications of these findings will then be discussed.  
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Analysis & Discussion 

After conducting the survey, this analysis sets out to examine the results of the questions 

using the 5 hypotheses previously mentioned as a framework. There was a total of 113 

respondents to the survey. The data was then exported from SurveyMonkey into the form of 

an excel file. It was then opened in SPSS before being analysed. The SPSS raw data was then 

exported back to excel which is attached in appendix (4).   

Identifiers  

The first question of the survey asks the age of the respondents while the second question 

asks the gender. This information is shown on the table below.  

 Under 18 18 - 24 25 - 34 35 - 44 45 - 54 55 - 64 65+ Total 

Male 0.88% 15% 14.16% 9.73% 6.19% 3.54% 7.08% 56.64% 

Female 0% 7.96% 8.85% 5.31% 9.73% 4.42% 7.08% 43.36% 

Total 0.88% 23.01% 23.01% 15.04% 15.93% 7.96% 14.16% 100% 

(Figure 6: Age & Gender of Respondents) 

From this we can see there is a somewhat similar number of male (56.4%) and female 

(43.36%) respondents. Age is also relatively well represented without their being one age 

group dominant over the rest. Having well distributed responses was very important to get 

an accurate reflection of the differences across gender and particularly age where 

relationship between age and attitudes/user ability towards technology have been well 

documented, particularly in older studies.  

It is also important to determine whether the respondents to the survey were knowledgeable 

enough to give a genuine insight on what they were answering. To assess the validity of the 

views of those responding to the survey, the next two questions centred around the shopping 

habits of the users as well as their familiarity with AR/VR technologies.  

Figure 7:  Shopping Habits (112 Responses, 99% response rate) 
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This question helped give a brief overview of the shopping habits of the respondents. 66.7% 

of respondents answered that they go shopping at least ‘once a week’ or more while a 

majority of 86.6% claimed that they shopped at least a ‘few times a month’ or more. This 

question helps give more validity to the study, as their regular shopping habits suggest that 

they could provide genuine insight based off their previous experiences in retail.  

Figure 8 - Familiarity with AR/VR (113 Responses, 100% response rate) 
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Fortunately, most of the respondents had some previous knowledge of these technologies 

with 81.4% of participants answering that they were ‘at least somewhat familiar’ with the 

technologies. How accurate this is remains to be seen, as many people will have heard of the 

technologies to some extent but may not know much about how the technologies work or 

their uses. Respondents who claimed to be familiar may also have only been familiar about 

one type of technology e.g. know about VR but not AR.  80.9% of those who answered either 

very or extremely familiar were aged 44 or under which indicates a difference in knowledge 

between the different age groups. This relationship between age and familiarity of 

technologies was also shown to be statistically significant with a p-value of .005. In terms of 

gender, males tended to be more familiar with 50% of male respondents claiming to be either 

extremely or very familiar with these technologies compared to just 30% for females. The 

reason for this difference in gender could be due to exposure, as one of the industries where 

these technologies are most prevalent is the gaming industry which sees significantly more 

males identifying as ‘gamers’ compared to females (Romrell, 2013).  

Hypothesis 1 

The first hypothesis is made up of two questions to try and determine the overall impact of 

these technologies. It looks to discover whether consumers believe these technologies will be 
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worthwhile implementing and if these technologies will add real value to their shopping 

experience.  

Figure 9: - Whether AR/VR will enhance the shopping experience (111 Responses, 98% response 

rate) 

The responses for this question were relatively evenly distributed with the majority thinking 

it will have at least some benefit. Only 6.31% of respondents think it will not at all enhance 

the shopping experience. This data shows a potential for the success of these technologies. 

There were no apparent differences between age but in terms of gender, 79.2% of females 

felt that it would at least ‘moderately affect’ the shopping experience compared to 66.7% for 

males. Every female respondent also felt that it could enhance the shopping experience at 

least ‘a little’ with 0% selecting ‘none at all’. Over half (54.5%) of the respondents to the 

survey went shopping once a week or more and felt that these technologies would at least 

moderately enhance the shopping experience. There was a statistically significant 

relationship between how often people shop & if AR/VR will enhance the shopping 

experience with a p value of .008 which indicates that those who shopped regularly could give 

a better insight. 71.43% of those who claimed to be ‘extremely familiar’ with the technologies 

believe that these technologies will enhance the shopping experience either ‘a lot’ or ‘a great 

deal’. The relationship between familiarity of technologies and whether AR/VR will enhance 

the shopping experience was also statistically significant with a p value of .000 which shows 
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a strong relationship between knowledge of these technologies and the significance of the 

impact that they will have on retail. 

To further expand on Hypothesis 1, a follow up question was asked to find out whether 

consumers believe these technologies will have staying power or if they are simply a novelty. 

Figure 10: - Novelty or not? (113 Responses, 100% response rate) 

This question sought to find out whether respondents believed these technologies had 

staying power or if they were just a novelty. The majority of 34.51% selected ‘neither agree 

or disagree’ which showed that people were still  unsure as to whether they would turn out 

to be more than a novelty. With 33.63% agreeing to some extent and 31.86% disagreeing to 

some extent, opinions were split on the matter. Even when cross-tabulated with identifiers 

such as age, gender, shopping habits or familiarity with the technologies the results continued 

to be inconclusive as the majority neither agreed or disagreed with the statement regardless 

of which identifier was chosen. This could change in the future once these technologies 

become more prevalent in society and people have a better understanding and experience 

with them. Despite this, there was in fact a statistically significant relationship between 

whether the technologies would enhance the shopping experience and whether they are a 

novelty with a p-value of .043.  
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Overall Hypothesis 1 was shown to be somewhat accurate with consumers believing there 

will be some sort of impact on retail. Whether these technologies will have a long-term impact 

is less clear with opinions on if they are a novelty showing to be rather inconclusive.  

Hypothesis 2 

The second hypothesis revolved around determining whether consumers feel these 

technologies will have more of an impact in-store or online. Will people feel comfortable using 

them in store or perhaps they feel it will have more of an impact in an online environment.  

Figure 11: Bigger impact on brick & mortar or online (113 Responses, 100% response rate) 

This question gave perhaps the most interesting response. 78.76% of respondents felt that 

these technologies would have a bigger impact online rather than in-store. This was surprising 

how one-sided the responses were as although it is consistent with the hypothesis, the margin 

of victory for online shopping was a lot bigger than expected. This included 82.6% of 18–44 

year olds and 72.1 % of 45+ year olds selecting online shopping. 82.8% of males and 73.5% of 

females selected online shopping. Over half of the respondents to the survey was made up of 

those who shopped once a week or more and felt that these technologies will have a bigger 

impact online. Of those who claimed to be at least somewhat familiar with the technologies, 

82.4% chose online shopping. All these results are relatively consistent across all identifiers 

which suggests that most groups believe in online shopping over in-store. While this is in line 
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with the overall shift towards online shopping, perhaps with more information and trials etc. 

this is something that could change once people become more aware of the features and 

benefits that these technologies could have in-store.  

Hypothesis 3 

Hypothesis 3 explores the types of services that these technologies could provide. This links 

in to the first hypothesis as it tries to explore these potential benefits from the view of the 

consumer by asking which service would be the most useful to enhance the retail experience. 

Figure 12: Most useful service that these technologies provide (113 Responses, a 100% response 

rate) 

From these options the ‘try before you buy’ service was by far the most popular choice across 

all identifiers amassing a total of 59.29%. This goes against the hypothesis that ‘enhanced 

product information’ would be the most popular option. Perhaps this is due to the age of the 

internet where any information you could need is already available through a smartphone. 

The ‘try before you buy’ service provides something new and exciting and solves a problem 

that many people face. In terms of age, 55-64 year-olds were the only age group where ‘try 

before you buy’ was not the most selected option with ‘interactive store guide’ instead being 

more popular. For 18-44 year olds, try before you buy made up 66.7% of selection compared 

to just 46.5% for 45+ year olds. Results between genders was very similar with 59.4% of males 
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and 59.2% of females choosing ‘try before you buy’. 56% of those who shop once a week or 

more also selected ‘try before you buy’ compared to 64.9% for those who shop a few times a 

month or less. This could indicate that these technologies could be more beneficial for those 

who don’t shop as much as they make the shopping experience more convenient and 

interesting. 62% of those who claimed to be at least somewhat familiar also picked ‘try before 

you buy’ with 23.9% choosing enhanced product information and just 13% choosing 

interactive store guide. The relationship between which service was most useful and whether 

these technologies would enhance shopping experience was also significant with a p-value of 

.007. It was surprising how dominant one type of service was with other options seemingly 

unappealing. The only respondent who answered the ‘Other’ category simply stated that 

none of these services would be useful. 

Hypothesis 4 

Figure 13: Which of AR or VR to have the bigger impact (113 Responses, 100% response rate) 

This was one of the more even responses with Augmented Reality (52.21%) slightly edging 

out Virtual Reality (52.21%). This was closer than expected as it is against the presumption 

that Augmented Reality would have a significantly greater impact. Perhaps the respondents 

are more aware of virtual reality because it is the technology that they have been more 

exposed to and is more well known throughout society even though it may not have as many 
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real-world applications. While the results were very similar across each age group, the 

relationship between gender was significant with a p-value of .033. 60.1% of males believe 

augmented reality to be the bigger technology compared to just 40.8% for females. This is 

significant and indicates a substantial difference in attitudes towards these technologies 

between genders which could make for an interesting study. Of those who shop once a week 

or more, 56% chose AR compared to 44% for VR. These results were somewhat consistent 

with familiarity of the technologies as 53.3% of people who claimed to be somewhat familiar 

also chose AR compared to 46.7% for VR. Overall, these results are in line with the hypothesis 

that AR will be the bigger technology. The only surprise is the margin of victory with the 

assumption being that AR would be comfortably more popular. This could change in the 

future as people become more aware of the current and potential uses of AR.  

Hypothesis 5 

The final hypothesis revolves around whether consumers believe if there are any obstacles or 

risks in implementing these technologies that could prevent them from having a significant 

impact.  

Figure 14: Risks or Obstacles (112 Responses, 99% response rate) 

Most respondents stated that they see no risks or obstacles with regards to the technologies. 

This was expected as it is not something that is regularly discussed when it comes to these 
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technologies, so even if there are issues, they will not be in the forefront of the respondent’s 

mind. 43.8% of males feel that there are indeed risks or obstacles associated with these 

technologies compared to just 35.4% for females. Results between those of varying different 

levels of familiarity with the technology showed no difference to the overall results. There 

was also a significant relationship between which of AR/VR will be bigger and if there are any 

risks attached to the technologies with a p-value of 0.04. For those who answered ‘yes’ and 

specified their answer, they had concerns such as: cost, inaccuracy, loss of privacy, inducing 

psychological/mental issues and lack of technical knowledge. Results across all age groups 

were quite similar with no obvious outliers. 

Discussion  

Overall, the results were relatively consistent with the stated hypothesis with only one 

hypothesis not being accurate. H1 was shown to be reasonably accurate with most 

respondents feeling that AR/VR will enhance the shopping experience but are not yet sure 

whether they are more than a novelty. Those who were the most familiar with the 

technologies felt that they would have the greatest impact which was significant. H2 which 

involved these technologies having a bigger Impact on online shopping was also shown to be 

accurate with the vast-majority feeling that way. While this was expected, such a landslide 

victory for online shopping was not. H3 assumed that enhanced product information would 

be the most useful feature that these technologies could provide in a retail environment. This 

was shown to be false, with a ‘try before you buy’ system easily the most attractive to the 

consumers. H4 that augmented reality will be bigger than virtual reality was also accurate 

with respondent’s belief in AR slightly edging out VR. While this hypothesis was proven true 

it was still quite surprising how close it was as it was predicted that AR would be considerably 

bigger. H5 consisted of the belief that most consumers would not see any risks/obstacles with 

regards to the implementation. This was also shown to be accurate. Many users did have 

concerns, but these are relatively small/straightforward issues that could be easily overcome 

by retailers.  

When using the chi-square test to determine the asymptotic significance (or p-test) there was 

largely no real statistically significant relationship between many of the responses with a few 

exceptions. This could be due to several factors. The relatively low sample number, the 

impersonal nature of the survey and lack of knowledge of the consumer could all be factors 
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which led to people taking the neutral option. These neutral or midpoint options are often 

used as ‘undecided’ votes (Raaijmakers et al, 2000). 
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Conclusion 

The findings of this survey somewhat support the research question. Four out of the five 

hypotheses were shown to be accurate with ‘which would be the most useful service’ the only 

hypothesis proven to be false. Most people felt that these technologies, particularly AR, will 

have some sort of impact on the retail sector with the majority feeling that this impact will be 

seen in an online setting. These results were in line with the findings of previous researchers 

in AR/VR related fields where the potential for these technologies to have a significant impact 

is clear.  

As this research paper was for an undergraduate thesis, there were some clear limitations. 

Despite giving a strong indication of the level of impact, it was quite difficult to get a fully 

accurate representation of the impact of these technologies on the retail sector. This is due 

to lack of time and budget which meant that carrying out more complex experiments or 

getting a larger sample was not feasible. Another limitation with the research is the 

knowledge of the general population about these technologies. As of now, most people tend 

to think of these technologies as an abstract concept or something for the future rather than 

something which can have real world uses right now. The people responding to the survey 

may not be knowledgeable enough about these technologies to give an accurate answer 

before using the technologies themselves. Future studies could see trials being used in retail 

outlets or in online settings where users could use the technology to give more accurate 

feedback.  

Another approach that could be taken with more time would be to contact relevant people 

working within the retail sector to find out their views on these technologies. Once collected 

these views could be then compared with the views of the consumers. This could show the 

difference in attitudes between the two groups towards the technologies. More time could 

also allow the research to explore how these technologies impact different types of retail 

businesses – e.g. whether it will have a bigger impact on supermarkets or furniture retailers.  

Other future studies relating to these technologies could also explore the impact that 

emerging technologies will have on each other. For example, the internet of things (IoT) 

involves computer chips/processors in everyday items and appliances so everything is more 

connected. This has started to become common with smart homes where fridges, lights, 
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coffee pots etc. can all be controlled from the one place e.g. a smartphone. This provides the 

opportunity for a more advanced AR experience as the more suited an environment is for 

AR/VR technologies the better and more reliable they will perform. When these technologies 

each reach their full potential, a seamless technological ecosystem can be created. 

 

  



 

36 
 

Bibliography: 

 

 ABC News. (2016). Why Apple CEO Prefers Augmented Reality Over Virtual Reality. 

[online] ABC News. Available at: https://abcnews.go.com/Technology/exclusive-

apple-ceo-tim-cook-prefers-augmented-reality/story?id=42064913 [Accessed 11 Jun. 

2019]. 

 

 Adner, R. and Levinthal, D. (2002). The Emergence of Emerging Technologies. [online] 

SAGE Journals. Available at: 

https://journals.sagepub.com/doi/pdf/10.2307/41166153 [Accessed 2 Jul. 2019]. 

 

 (Ampofo, 2017). UK entertainment and media sector to be worth £72bn by 2021, 

according to new PwC report. [online] Available at: https://www.pwc.co.uk/press-

room/press-releases/uk-entertainment-and-media-sector-to-be-worth-72-million-

by-2021.html [Accessed 15 Mar. 2019]. 

 

 Azuma, R. (1997). [online] Cierto.org. Available at: 

http://cierto.org/pdf/ARpresence.pdf [Accessed 13 Apr. 2019]. 

 

 Baumeister, J., Ssin, S., Elsayed, N., Dorian, J., Webb, D., Walsh, J., Simon, T., Irlitti, 

A., Smith, R., Kohler, M. and Thomas, B. (2017). Cognitive Cost of Using Augmented 

Reality Displays - IEEE Journals & Magazine. [online] Ieeexplore.ieee.org. Available 

at: https://ieeexplore.ieee.org/document/8007333 [Accessed 31 May 2019]. 

 

 BBC News. (2018). Hiding Pikachu: Where Pokemon goes next. [online] Available at: 

https://www.bbc.com/news/technology-44638604 [Accessed 5 May 2019]. 

 

 Benou, P. and Vassilakis, C. (2010). The conceptual model of context for mobile 

commerce applications. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/220480863_The_conceptual_model_of_

context_for_mobile_commerce_applications [Accessed 5 May. 2019]. 

 

 Bian, Y., Yang, C., Gao, F., Li, H., Zhou, S., Sun, X. and Xiangxu, M. (2016). A 

framework for physiological indicators of flow in VR games: construction and 

preliminary evaluation. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/307873928_A_framework_for_physiolog

ical_indicators_of_flow_in_VR_games_construction_and_preliminary_evaluation 

[Accessed 3 May 2019]. 

 

 Billinghurst, M. and Kato, H. (2003). Collaborative Augmented Reality. [online] 

ResearchGate. Available at: 

https://www.researchgate.net/publication/2952884_Collaborative_Augmented_Rea

lity [Accessed 13 Jun. 2019]. 



 

37 
 

 

 

 Bonetti, F., Warnaby, G. and Quinn, L. (2017). Augmented Reality and Virtual Reality 
in Physical and Online Retailing: A Review, Synthesis and Research Agenda. [online] 
Ualresearchonline.arts.ac.uk. Available at: 
http://ualresearchonline.arts.ac.uk/13317/1/AR_and_VR_Conference_%20revised_2
9%20DECEMBER%202016_final.pdf [Accessed 28 May 2019]. 
 

 Bouchard, S., Robillard, G., Renaud, P. and Bernier, F. (2011). Exploring new 
dimensions in the assessment of virtual reality induced side effects. [online] 
ResearchGate. Available at: 
https://www.researchgate.net/publication/281041352_Exploring_new_dimensions_
in_the_assessment_of_virtual_reality_induced_side_effects [Accessed 2 Jun. 2019]. 
 

 Bouchard, S., St-Jaques, J., Renaud, P. and Wiederhold, B. (2009). Side effects of 
immersions in virtual reality for people suffering from anxiety disorders. [online] 
ResearchGate. Available at: 
https://www.researchgate.net/publication/229059894_Side_effects_of_immersions
_in_virtual_reality_for_people_suffering_from_anxiety_disorders [Accessed 13 Jun. 
2019]. 
 

 Bowman, D. and McMahan, R. (2007). Virtual Reality: How Much Immersion Is 
Enough? [online] Available at: 
https://www.academia.edu/5411397/Virtual_Reality_How_Much_Immersion_Is_En
ough [Accessed 13 Mar. 2019]. 
 

 Caudell, T. and Mizell, D. (1990). Augmented Reality: An Application of Heads-Up 

Display Technology to Manual Manufacturing Processes.pdf. Seattle: Boeing 

Computer Services, Research and Technology. Available at: 

https://tweakimg.net/files/upload/329676148-Augmented-Reality-An-Application-

of-Heads-Up-Display-Technology-to-Manual-Manufacturing-Processes.pdf [Accessed 

4 Mar. 2019]. 

 

 Cipresso, P., Chicchi Giglioli, I., Alcaniz Reya, M. and Riva, G. (2018). The Past, 

Present, and Future of Virtual and Augmented Reality Research: A Network and 

Cluster Analysis of the Literature. [online] Ncbi.nlm.nih.gov. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6232426/pdf/fpsyg-09-02086.pdf 

[Accessed 20 Apr. 2019]. 

 

 Cricket (2018). [image] Available at: https://nextnowagency.com/project/cricket-

wirelessvirtual-store-experience/ [Accessed 21 Jul. 2019]. 

 

 Davidow, W. (2012). Virtual Reality Is Addictive and Unhealthy. [online] IEEE 

Spectrum: Technology, Engineering, and Science News. Available at: 



 

38 
 

https://spectrum.ieee.org/consumer-electronics/gadgets/virtual-reality-is-addictive-

and-unhealthy [Accessed 15 Jun. 2019]. 

 

 Dede, C., Dunleavy, M. and Mitchell, R. (2008). Affordances and Limitations of 

Immersive Participatory Augmented Reality Simulations for Teaching and Learning. 

[pdf] Cambridge: Harvard University, Cambridge. Available at: 

http://www.academia.edu/17258054/Affordances_and_Limitations_of_Immersive_

Participatory_Augmented_Reality_Simulations_for_Teaching_and_Learning 

[Accessed 4 June. 2019]. 

 

 Desai, P., Desai, P., Ajmera, K. and Mehta, K. (2014). [online] ResearchGate. Available 
at: https://arxiv.org/ftp/arxiv/papers/1408/1408.1173.pdf [Accessed 28 Mar. 2019]. 
 

 Diemer, J. and Alpers, G. (2015). The impact of perception and presence on 

emotional reactions: A review of research in virtual reality. [online] Available at: 

https://www.researchgate.net/publication/272356362_The_impact_of_perception_

and_presence_on_emotional_reactions_A_review_of_research_in_virtual_reality 

[Accessed 17 Jun. 2019]. 

 

 Dillon, J. and McFeely, O. (2018). Retail & Consumer Report 2018. [online] Pwc.ie. 

Available at: https://www.pwc.ie/publications/2018/retail-consumer-report-

2018.pdf [Accessed 3 Jun. 2019]. 

 

 Farshid, M., Paschen, J., Eriksson, T. and Kietzmann, J. (2018). Go boldly! Explore 

augmented reality (AR), virtual reality (VR), and mixed reality (MR) for business. 

[online] ResearchGate. Available at: 

https://www.researchgate.net/publication/326640776_Go_boldly_Explore_augmen

ted_reality_AR_virtual_reality_VR_and_mixed_reality_MR_for_business [Accessed 

30 Jun. 2019]. 

 

 Fogliaroni, P. (2012). Mixed Reality for Archeology and Cultural Heritage. [online] 
Available at: http://ceur-ws.org/Vol-2230/paper_02.pdf?cv=1 [Accessed 28 May 
2019]. 
 

 Grubert, J., Zollmann, S., Langlotz, T. and Regenbrecht, H. (2016). Towards Pervasive 
Augmented Reality: Context-Awareness in Augmented Reality. [online] 
ResearchGate. Available at: 
https://www.researchgate.net/publication/298799843_Towards_Pervasive_Augmen
ted_Reality_Context-Awareness_in_Augmented_Reality [Accessed 28 May 2019]. 
 

 Hilken, T., de Ruyter, K., Chylinski, M., Mahr, D. and Keeling, D. (2017). Augmenting 
the eye of the beholder: exploring the strategic potential of augmented reality to 
enhance online service experiences. Journal of the Academy of Marketing Science. 
[online] Available at: 
https://www.researchgate.net/publication/317013420_Augmenting_the_eye_of_th



 

39 
 

e_beholder_exploring_the_strategic_potential_of_augmented_reality_to_enhance_
online_service_experiences [Accessed 12 Apr. 2019]. 
 

 Huffington Post. (2011). Virtual Dressing Room Powered by Kinect. [online] Available 

at: https://www.huffingtonpost.com/2011/05/11/kinect-dressing-

room_n_860740.html [Accessed 3 May. 2019]. 

 

 IBEC. (2019). Sales uplift masks footfall decline - Retail Ireland | Ibec - Newsroom. 

[online] Available at: 

https://www.ibec.ie/IBEC/Press/PressPublicationsdoclib3.nsf/vPages/Newsroom~sal

es-uplift-masks-footfall-decline---retail-ireland-12-02-2019?OpenDocument 

[Accessed 2 Jun. 2019]. 

 

 IDC: The premier global market intelligence company. (2018). Despite a Sharp 

Decline in VR Headset Shipments in Q2 2018, the Market Outlook Remains Positive, 

Says IDC. [online] Available at: 

https://www.idc.com/getdoc.jsp?containerId=prUS44257218 [Accessed 5 Apr 2019]. 

 

 Ikea (2017). [image] Available at: https://www.ikea.com/ms/en_US/this-is-ikea/ikea-

highlights/2017/ikea-place-app/index.html [Accessed 21 Jun. 2019]. 

 

 Javornik, A. (2016). Augmented reality: Research agenda for studying the impact of 

its media characteristics on consumer behaviour. [online] Eprint.ncl.ac.uk. Available 

at: https://eprint.ncl.ac.uk/file_store/production/230152/F1BF828A-99D1-4505-

9E91-453158C14CAB.pdf [Accessed 28 May 2019]. 

 

 Kaewrat, C. and Boonbrahm, P. (2017). A Survey for a Virtual Fitting Room by a 

Mixed Reality Technology. [online] semanticscholar. Available at: 

https://pdfs.semanticscholar.org/74e4/fd33c1ffbf039ef62d7a6bcede855f5f5ee6.pdf 

[Accessed 16 Mar. 2019]. 

 

 Kaiser, R. and Schatsky, D. (2017). For more companies, new ways of seeing. [online] 

Deloitte Insights. Available at: 

https://www2.deloitte.com/insights/us/en/focus/signals-for-strategists/augmented-

and-virtual-reality-enterprise-applications.html [Accessed 10 Jun. 2019] 

 

 Kitson, A., Prpa, M. and Riecke, B. (2018). Immersive Interactive Technologies for 

Positive Change: A Scoping Review and Design Considerations. [online] 

ResearchGate. Available at: 

https://www.researchgate.net/publication/326805505_Immersive_Interactive_Tech

nologies_for_Positive_Change_A_Scoping_Review_and_Design_Considerations 

[Accessed 7 May 2019]. 

 



 

40 
 

 Kourouthanassis, P., Boletsis, C., Bardaki, C. and Chasanidou, D. (2014). Tourists 

responses to mobile augmented reality travel guides: The role of emotions on 

adoption behaviour. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/275213582_Tourists_responses_to_mobi

le_augmented_reality_travel_guides_The_role_of_emotions_on_adoption_behavior 

[Accessed 5 Jun. 2019]. 

 

 Krueger, M. (1974). Responsive environments. [pdf] Wisconsin: The University of 

Wisconsin. Available at: http://raley.english.ucsb.edu/wp-content/Engl800/Krueger-

AFIPS.pdf [Accessed 4 Apr. 2019]. 

 

 Laguna, K. and Babcock, R. (1997). Computer anxiety in young and older adults: 

Implications for human-computer interactions in older populations. [online] 

ScienceDirect. Available at: 

https://www.sciencedirect.com/science/article/pii/S0747563297000125 [Accessed 

13 Jun. 2019]. 

 

 Lee, K. (2012). Augmented Reality in Education and Training. [online] ResearchGate. 

Available at: 

https://www.researchgate.net/publication/257692981_Augmented_Reality_in_Educ

ation_and_Training [Accessed 3 Jul. 2019]. 

 

 Likens, S. (2019). The Essential Eight technologies. [online] PwC. Available at: 

https://www.pwc.com/gx/en/issues/technology/essential-eight-technologies.html 

[Accessed 6 Jul. 2019]. 

 

 Luboschick, M., Berger, P. and Staadt, O. (2016). On Spatial Perception Issues In 

Augmented Reality Based Immersive Analytics. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/311097837_On_Spatial_Perception_Issu

es_In_Augmented_Reality_Based_Immersive_Analytics [Accessed 28 May 2019]. 

 

 Mantovani, F. and Castelnuovo, G. (2003). Sense of Presence in Virtual Training: 

Enhancing Skills Acquisition and Transfer of Knowledge through Learning Experience 

in Virtual Environments. [pdf] Amsterdam: Ios Press. Available at: 

https://pdfs.semanticscholar.org/f42c/13e81d49fc75d71e784fe2c260226958ce02.p

df [Accessed 13 Apr. 2019]. 

 

 Martinez-Navarro, J., Bigne, E., Guixeres, J., Alcaniz Raya, M. and Moreno, C. 

(2019). The influence of virtual reality in e-commerce. [online] ResearchGate. 

Available at: 

https://www.researchgate.net/publication/329120063_The_influence_of_virtual_re

ality_in_e-commerce [Accessed 28 May 2019] 

 



 

41 
 

 Meuter, M., Ostrom, A., Bitner, M. and Roundtree, R. (2003). The influence of 

technology anxiety on consumer use and experiences with self-service technologies. 

[online] academia.edu. Available at: 

https://www.academia.edu/16989264/The_influence_of_technology_anxiety_on_c

onsumer_use_and_experiences_with_self-service_technologies [Accessed 13 May 

2019]. 

 

 Milgram, P. and Kishino, F. (2018). A Taxonomy of Mixed Reality Visual Displays. [pdf] 

Available at: http://www.alice.id.tue.nl/references/milgram-kishino-1994.pdf 

[Accessed 4 May 2019]. 

 

 Milman, N. (2018). Defining and Conceptualizing Mixed Reality, Augmented Reality, 
and Virtual ...: Discovery Service for NCI Library. [online] ebscohost.com. Available at: 
http://eds.b.ebscohost.com/eds/detail/detail?vid=3&sid=52f09576-1794-40da-8cb1-
475c2912d8f7%40sessionmgr102&bdata=JkF1dGhUeXBlPWlwLGNvb2tpZSxzaGliJnN
pdGU9ZWRzLWxpdmUmc2NvcGU9c2l0ZQ%3d%3d#db=ehh&AN=132436660 
[Accessed 8 Mar. 2019]. 
 

 Mine, M., van Baar, J., Grundhofer, A., Rose, D. and Yang, B. (2012). Projection-Based 
Augmented Reality in Disney Theme Parks - IEEE Journals & Magazine. [online] 
Ieeexplore.ieee.org. Available at: https://ieeexplore.ieee.org/document/6193074 
[Accessed 29 Apr. 2019]. 
 

 Mitzner, T., Boron, J., Fausset, C., Adams, A., Charness, N., Czaja, S., Dijkstra, K., Fisk, 
A., Rogers, W. and Sharit, J. (2010). Older Adults Talk Technology: Technology Usage 
and Attitudes. [online] GoogleScholar. Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2956433/pdf/nihms226103.pdf 
[Accessed 20 Jun. 2019]. 
 

 Olsson, T., Hakkarainen, M., Savisalo, A. and Woodward, C. (2012). User evaluation 
of mobile augmented reality in architectural planning. [online] ResearchGate. 
Available at: 
http://virtual.vtt.fi/virtual/proj2/multimedia/media/publications/ECPPM2012_User
%20Evaluation%20of%20Mobile%20AR%20in%20Architecural%20Planning-final.pdf 
[Accessed 28 May 2019]. 
 

 Olsson, T., Lagerstam, E., Karkkainen, T. and Vaananen, K. (2011). Expected user 
experience of mobile augmented reality services: A user study in the context of 
shopping centres. [online] ResearchGate. Available at: 
https://www.researchgate.net/publication/257457954_Expected_user_experience_
of_mobile_augmented_reality_services_A_user_study_in_the_context_of_shopping
_centres [Accessed 15 Mar. 2019]. 
 

 Olsson, T. and Salo, M. (2011). Online user survey on current mobile augmented 
reality applications. [online] ResearchGate. Available at: 



 

42 
 

https://www.researchgate.net/publication/224266199_Online_user_survey_on_cur
rent_mobile_augmented_reality_applications [Accessed 29 May 2019]. 
 

 Pantano, E. and Di Pietro, L. (2012). Understanding Consumer’s Acceptance of 

Technology-Based Innovations in Retailing. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/236606388_Understanding_Consumer's

_Acceptance_of_Technology-Based_Innovations_in_Retailing [Accessed 8 Jun. 

2019]. 

 

 Pantano, E. and Naccarato, G. (2010). Entertainment in retailing: The influences of 
advanced technologies. [online] Available at: 
https://www.sciencedirect.com/science/article/pii/S0969698910000251 [Accessed 8 
June. 2019]. 
 

 PCgamer (2018). CCP Games CEO says he's a 'big believer' in VR despite halting VR 
development. [online] pcgamer. Available at: https://www.pcgamer.com/ccp-games-
vr-development/ [Accessed 19 Mar. 2019] 
 

 Poindext AR (2017). [image] Available at: 
https://techcrunch.com/2017/04/11/gravity-jacks-poindextar-tracks-objects-
smallest-details-for-augmented-reality-anywhere/ [Accessed 21 Jun. 2019]. 
 

 Pousheh, A. (2018). Augmented reality in retail: A trade-off between user's control of 

access to personal information and augmentation quality. [online] ResearchGate. 

Available at: 

https://www.researchgate.net/publication/322488791_Augmented_reality_in_retail

_A_trade-

off_between_user's_control_of_access_to_personal_information_and_augmentatio

n_quality [Accessed 20 May 2019]. 

 

 Poushneh, A. and Vazquez-Parraga, A. (2016). Discernible impact of augmented 

reality on retail customer's experience, satisfaction and willingness to buy. [online] 

Academia. Available at: 

https://www.academia.edu/31105412/Discernible_impact_of_augmented_reality_o

n_retail_customers_experience_satisfaction_and_willingness_to_buy [Accessed 29 

May 2019]. 

 

 Raaijmakers, Q., Van Hoof, J., 't Hart, H., Verbogt, T. and Vollebergh, W. 

(2000). Adolescents' midpoint responses on Likert-type scale items: Neutral or 

missing values?. [online] Available at: 

https://dspace.library.uu.nl/handle/1874/29581 [Accessed 20 May 2019]. 

 

 Ram, A. (2016). UK retailers count the cost of returns | Financial Times. [online] 

Ft.com. Available at: https://www.ft.com/content/52d26de8-c0e6-11e5-846f-

79b0e3d20eaf [Accessed 14 Jun. 2019]. 



 

43 
 

 

 Rashid, Z., Pous, R. and Peig, E. (2019). Bringing Online Shopping Experience to 

Offline Retail through Augmented Reality and RFID. [online] ResearchGate. Available 

at: 

https://www.researchgate.net/publication/284183612_Bringing_Online_Shopping_

Experience_to_Offline_Retail_through_Augmented_Reality_and_RFID [Accessed 18 

May 2019]. 

 

 Redd, N. and Vickerie, L. (2017). The Rise and Fall of Brick and Mortar Retail: The 

Impact of Emerging Technologies and Executive Choices on Business Failure. [online] 

Available at: 

https://scholarlycommons.law.hofstra.edu/cgi/viewcontent.cgi?article=1332&conte

xt=jibl [Accessed 10 Jun. 2019]. 

 
 Riva, G., Mantovani, F., Capideville, C., Preziosa, A., Morganti, F., Villani, D., Gagglioli, 

A., Botella, C. and Alcaniz, M. (2007). Affective Interactions Using Virtual Reality: The 

Link between Presence and Emotions | CyberPsychology & Behaviour. [online] 

SemanticScholar. Available at: 

https://www.liebertpub.com/doi/abs/10.1089/cpb.2006.9993 [Accessed 20 May 

2019]. 

 

 Romrell, D. (2013). Gender and Gaming: A Literature Review. [online] ResearchGate. 

Available at: 

https://www.researchgate.net/publication/284542074_Gender_and_Gaming_A_Lite

rature_Review [Accessed 20 Jun. 2019] 

 

 Sabelman, E. and Lam, R. (2015). The Real-Life Dangers of Augmented Reality. 

[online] IEEE Spectrum: Technology, Engineering, and Science News. Available at: 

https://spectrum.ieee.org/consumer-electronics/portable-devices/the-reallife-

dangers-of-augmented-reality [Accessed 20 May 2019]. 

 

 Salthouse, T. (1987). Adult Age Differences in Integrative Spatial Ability. [online] 

Pdfs.semanticscholar.org. Available at: 

https://pdfs.semanticscholar.org/d105/d4960ea4fab354496e26de3f5b3c73cc8e20.p

df [Accessed 3 Jun. 2019] 

 

 Schmalstieg, D. and Wagner, D. (2007). Experiences with Handheld Augmented 

Reality. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/4334394_Experiences_with_Handheld_A

ugmented_Reality [Accessed 7 Jul. 2019]. 

 

 Schroeder, R. (2005). [online] ResearchGate. Available at: 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.85.21&rep=rep1&type=p
df [Accessed 28 May 2019]. 



 

44 
 

 

 Seymour, N., Gallagher, A., Roman, S., O'Brien, M., Bansal, V., Anderson, D. and 

Satava, R. (2002). Virtual Reality Training Improves Operating Room Performance: 

Results of a Randomized, Double-Blinded Study. [online] GoogleScholar. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1422600/pdf/20021000s00008p45

8.pdf [Accessed 28 Jun. 2019]. 

 

 Slater, M. and Wilbur, S. (1997). A Framework for Immersive Virtual Environments 

(FIVE): Speculations on the Role of Presence in Virtual Environments. [online] 

psu.edu. Available at: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.622&rep=rep1&type

=pdf [Accessed 8 May 2019]. 

 

 Slater, M., Steed, A., McCarthy, J. and Maringelli, F. (1998). The Influence of Body 

Movement on Subjective Presence in Virtual Environments. [online] ucl.ac.uk. 

Available at: http://www0.cs.ucl.ac.uk/teaching/VE/Papers/bodyrev1.pdf [Accessed 

29 Feb. 2019]. 

 

 Smets, G. and Overbeeke, K. (1995). Trade-off Between Resolution and interactivity 

in Spatial Task Performance. [online] semanticscholar. Available at: 

https://pdfs.semanticscholar.org/e675/750b0aa3fd817a256c0b0037f9544e0fa877.p

df [Accessed 13 Jun. 2019]. 

 

 Speicher, M., Kruger, A. and Cucerca, S. (2017). VRShop: A Mobile Interactive Virtual 

Reality Shopping Environment Combining the Benefits of On- and Offline Shopping. 

[online] ResearchGate. Available at: http://marcospeicher.com/wp-

content/uploads/2018/09/Speicher2017imwut.pdf [Accessed 28 May 2019]. 

 

 Spreer, P. and Kallweit, K. (2014). Augmented Reality in Retail: Assessing the 

Acceptance and Potential for Multimedia Product Presentation at the PoS. [pdf]. 

Available at: 

https://www.researchgate.net/publication/259669083_Augmented_Reality_in_Reta

il_Assessing_the_Acceptance_and_Potential_for_Multimedia_Product_Presentation

_at_the_PoS [Accessed 5 Mar. 2019]. 

 

 Statista. (2018). Global augmented/virtual reality market size 2016-2022 | Statistic. 

[online] Available at: https://www.statista.com/statistics/591181/global-augmented-

virtual-reality-market-size/ [Accessed 8 Jun. 2019]. 

 

 Suh, A. and Prophet, J. (2018). The state of immersive technology research: A 
literature analysis. [online] ScienceDirect. Available at: 
https://www.sciencedirect.com/science/article/pii/S0747563218301857 [Accessed 
28 May 2019]. 
 



 

45 
 

 Sutherland, I. (1968). A head-mounted three-dimensional display. [pdf] Utah: The 

University of Utah. Available at: 

https://www.cise.ufl.edu/research/lok/teaching/ves07/papers/sutherland-

headmount.pdf [Accessed 28 May 2019]. 

 

 The Moscow Times. (2017). Russian Man Dies from Fall While Wearing Virtual 
Reality Glasses. [online] Available at: 
https://www.themoscowtimes.com/2017/12/22/russian-man-dies-from-fall-while-
wearing-virtual-reality-goggles-a60034 [Accessed 28 Mar. 2019]. 
 

 Usoh, M., Catena, E., Arman, S. and Slater, M. (1995). Using Presence Questionnaires 
in Reality. [online] Www-dept.cs.ucl.ac.uk. Available at: http://www-
dept.cs.ucl.ac.uk/staff/m.slater/Papers/questionnaire-paper.pdf [Accessed 29 May 
2019]. 
 

 Van Kerrebroeck, H., Brengman, M. and Willems, K. (2017). Escaping the crowd: An 
experimental study on the impact of a Virtual Reality experience in a shopping mall. 
[online] ScienceDirect. Available at: 
https://www.sciencedirect.com/science/article/pii/S0747563217304375 [Accessed 
12 Mar. 2019]. 
 

 Van Krevelen, R. and Poelman, R. (2019). A Survey of Augmented Reality 
Technologies, Applications and Limitations. [online] ResearchGate. Available at: 
https://www.researchgate.net/publication/279867852_A_Survey_of_Augmented_R
eality_Technologies_Applications_and_Limitations [Accessed 28 May 2019] 
 

 Vlahakis, V., Karigiannis, J., Tsotros, M., Gounaris, M., Almeida, L., Stricker, D., Gleue, 
T., Christou, I., Carlucci, R. and Ioannidis, N. (2000). ARCHEOGUIDE: First results of an 
Augmented Reality, Mobile ComputingSystem in Cultural Heritage Sites. [online] 
ResearchGate. Available at: 
https://www.researchgate.net/publication/220955275_ARCHEOGUIDE_first_results
_of_an_augmented_reality_mobile_computing_system_in_cultural_heritage_sites 
[Accessed 20 Feb. 2019]. 
 

 Wagner, D. and Schmalstieg, D. (2005). First steps towards handheld augmented 

reality. [online] ResearchGate. Available at: 

https://www.researchgate.net/publication/4041797_First_steps_towards_handheld

_augmented_reality [Accessed 25 Jun. 2019]. 

 

 Webel, S., Bockholt, U., Engelke, T., Peveri, M., Olbrich, M. and Preusche, C. 

(2011). Augmented Reality Training for Assembly and Maintenance Skills. [online] 

ResearchGate. Available at: 

https://www.researchgate.net/publication/225024075_Augmented_Reality_Trainin

g_for_Assembly_and_Maintenance_Skills [Accessed 14 Jun. 2019]. 

 



 

46 
 

 Wessell, M. (2014). Don’t Compare Virtual Reality to the Smartphone. [online] 
Harvard Business Review. Available at: https://hbr.org/2014/03/dont-compare-
virtual-reality-to-the-smartphone&ab=Article-Links-End_of_Page_Recirculation 
[Accessed 28 Mar. 2019]. 
 

 

 

 

  



 

47 
 

Appendices 

1) Declaration of Consent 

This research survey looks to discover consumer perceptions of new technologies such as 

Augmented Reality (AR) and Virtual Reality (VR) being used in a retail environment. 

Augmented reality enables users to see and interact with superimposed computer graphics 

over a real-world environment. Virtual Reality is the creation of computer-generated 

environments or realities that are designed to simulate a person’s physical presence in a 

virtual environment. These technologies are an example of the many exciting new 

technologies that have the potential to reshape the retail sector. This survey is completely 

anonymous, so any answers given will not be traced back to any one individual. The survey 

consists of 10 questions and takes approximately 2 minutes to complete. Surveyor is 

contactable at stevencarton1@gmail.com. 

 

2) Survey Questions 

 

1. What is your age? 

2. What is your gender? 

3. How familiar are you with the concepts of Augmented Reality (AR) and Virtual 

Reality (VR)?  

4. How often do you shop in retail stores/online? 

5. Do you think AR/VR technologies could be beneficial for retail? 

6. Do you think these AR/VR technologies will have a bigger impact on brick and mortar 

retail stores or online shopping? 

7. Which of these AR/VR technologies do you think will have the bigger impact? 

8. Do you think there are any obvious risks or obstacles associated with these 

technologies? 

9. Do you think you would buy more if these technologies provided services like try 

before you buy, in-store guide, product information etc.?  

10. Do you think these technologies are nothing more than a novelty? 

               

3) NCI Ethics Form 

 

4) Excel Raw Survey Data 

mailto:stevencarton1@gmail.com
NCI%20ethics%20form.docx
Survey%20Data/Excel%20Raw%20Data.xlsx

