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  I 

Abstract 

The implementation of smart technologies into conventional business models is radically 

changing the ways retailers and consumers interact with each other. Moreover, the widespread 

adoption of smartphones offers firms an alternative channel to connect and engage with customers. 

Within this context, augmented reality is introduced as an experiential marketing tool. This research 

examines the influence that mobile augmented reality has on the customer experience within an omni-

channel environment. To achieve our purpose, three characteristics of AR, namely vividness, 

interactivity and informativeness were analyzed. Drawing upon them, a modified version of the 

technology acceptance model (TAM) was developed to investigate the relationships existing between 

the hedonic and utilitarian values of AR and the customer experience. Focusing on Digital Natives, a 

quantitative study was conducted and data were collected with the distribution of a questionnaire 

among 141 respondents. Our findings show that mobile AR systems enhance the customer experience 

with high levels of interactivity, vividness and informativeness. The results of our study generate 

interesting theoretical implications and create new knowledge that marketers and managers in the 

field of retailing can exploit to deliver memorable experiences and to strengthen the consumer-brand 

relationship. 
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1. Introduction 

 “I do think that a significant portion of the population of developed countries, and eventually all 

countries, will have AR experiences every day, almost like eating three meals a day. It will become 

that much a part of you”  

Tim Cook, CEO Apple (Utah Tech Conference, 2016) 

 

1.1 Background Information 

Nowadays technologies, with their fast advancements, are entering essentially every aspect of 

our lives (Pantano, Rese, & Baier, 2017). The world of desktop-based telecommunications becomes 

obsolete and slow, offering room for mobile technologies, capable of following us everywhere and 

at any time (Dacko, 2017). In fact, today the penetration of smartphones and tablets is reaching almost 

everyone, breaking through barriers of new horizons (McLean, Al-Nabhani, & Wilson, 2018). 

The aforementioned concepts are particularly true within the marketing and retailing fields, 

where interactive and mobile technologies are forcing retailers to design new business models in 

order to deliver memorable experiences and create value (Sekhavat, 2017; Varadarajan et al., 2010). 

New characteristics of these technologies such as realistic interfaces, 3D virtual reality or augmented 

reality start to capture the attention of retailers, which recognize their potential and benefits (Pantano, 

2014; Pantano, Rese, et al., 2017; Papagiannidis, Pantano, See-To Eric, Dennis, & Bourlakis, 2017; 

Rese, Schreiber, & Baier, 2014). In the past years, literature stream on marketing and retailing focused 

on the user behavior, exploring the effects that these innovative technologies have on the customer 

decision-making process (Pantano, Rese, et al., 2017). Contrarily, fewer studies focused on how these 

new technologies might lead to a more positive customer experience; the latter has been related to 

several outcomes such as customer satisfaction, strong loyalty towards the brand and enhanced 

purchase decisions (Kim & Hyun, 2016; Pantano, Rese, et al., 2017). 

Among the wide range of interactive technologies that can influence customers, this research 

aims to anchor its foundations on augmented reality and, more specifically, on its application on 

mobile devices. Pioneer in studying and exploring augmented reality was Azuma (1997, p. 356), 

which defined it as a technology that “combines real and virtual, is interactive in real time and is 
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registered in three dimensions”. With augmented reality, the real world is blended with the digital 

one into a unique interface that enables retailers and marketers to exploit new opportunities 

(Carmigniani et al., 2011). Contrary to virtual reality, where the real world is completely substituted 

by the virtual one (Milgram & Kishino, 1994), within AR systems the real world is still the main 

character of the setting (Fonseca, Martí, Redondo, Navarro, & Sánchez, 2014). Moreover, there is no 

necessity to buy or obtain the additional equipment that is normally required for the use of virtual 

reality systems (e.g. monocles and digital goggles). In fact, in order to use an AR-based technology, 

the only necessary tool is the camera of a smartphone. Hence, the implementation of AR might be 

more feasible in practical fields such as marketing and retailing. These technologies already had an 

astonishing success on mobile applications for gaming and entertainment purposes. Examples are 

Pokèmon Go and Snapchat, that reached an incredible number of downloads in the last years (Welch, 

2017). 

Focusing on the retailing field, mobile apps that exploit AR features can break the main barrier 

that characterizes online channels by offering the possibility to actually try products before the 

purchase (Baum & Spann, 2014). The high degree of customization of these technologies gives users 

the opportunity to adapt the applications to specific characteristics (face shape, skin color, size of a 

room). Hence, customers can realistically see how the virtual product would look like in the real 

environment, accelerating their decision-making process (Tang, Biocca, & Lim, 2004). For example, 

by adopting AR based systems, eyeglasses retailers such as Ray-Ban and Oakley can facilitate online 

fitting, letting users virtually try-on sunglasses as if they were in the physical store (Huang & Hsu 

Liu, 2014). Similarly, the global leader of furniture retailers, IKEA, developed an app that enables 

customers to virtually locate furniture and elements in the users’ real homes. Thus, helping them to 

compare products and prices in a new and more effective way than the classic catalogue (Kim & 

Forsythe, 2008). L’Oréal, with its “MakeupGenius” app, allows customers to virtually put makeup 

on their skin to better understand how the real result would look like (Huard, 2017). In comparison 

to the traditional online channel, the AR system is capable to show more details and attributes of a 

product  (Li, Daugherty, & Biocca, 2001). The benefits can be perceived by customers in terms of 

time saved and pleasurable experiences and by firms in terms of loyalty and stronger brand-consumer 

relationships (Pantano, Rese, et al., 2017). 
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In a world where we are always connected with our devices and in communication with others, 

mobile AR systems can give users the opportunity to share photos with online communities or with 

friends in order to obtain feedbacks “on the go” that could influence their purchase decisions (Huang 

& Hsu Liu, 2014). For this reason, augmented reality is considered a persuasive technology which is 

able to generate and deliver experiential value besides its simple functionalities (Fogg, 2002). 

Nevertheless, the use of AR technologies is still highly discussed by academics and it is considered 

a hot topic in terms of real benefits for customers (Rese et al., 2014). 

 

1.2 Problem Formulation and Research Question 

A consistent review of the literature on AR demonstrates the interest of academics in studying 

the benefits that such technology can provide (Pantano & Servidio, 2012; Poushneh & Vasquez-

Parraga, 2017; Rese et al., 2014). Further, other researchers uncovered the increasing growth of AR 

technologies combined with mobile devices (Craig, 2013; Dacko, 2017; Yaoyuneyong, Foster, 

Johnson, & Johnson, 2016). Experiential theorists defined as crucial the capacity of today’s brands 

to deliver memorable experiences which lock-in customers in long-term relationships (Lusch & 

Vargo, 2006; Pine & Gilmore, 1998). Mobile AR systems might be of great value for firms in order 

to enhance the customer experience. This is especially true when AR is employed as an effective 

experiential marketing tool (Bulearca & Tamarjan, 2010) and not only as a promotional mean 

(Clawson, 2009).  

Among others, in his empirical study Dacko (2017), identifies two main explicit benefits that 

mobile AR applications offer to consumers throughout their experiences: extrinsic benefits, such as 

efficiency, effectiveness and greater experiential value; and intrinsic benefits, such as pleasure and 

entertainment. Creating experiential value generates higher customer purchase intentions and 

increases their confidence towards online shopping (Mathwick, Malhotra, & Rigdon, 2001). 

Entertainment and feeling of pleasure help reaching greater customer satisfaction while using a 

mobile augmented application (Hassenzahl, Diefenbach, & Goritz, 2010; Hsiao, Chang, & Tang, 

2016; H. Van Der Heijden, 2004) and eventually generating positive emotions (McLean et al., 2018). 

In order to answer the questions regarding the implementation of AR technologies in the 

marketing and retailing fields, several academics (Huang & Liao, 2015; Pantano, Rese, et al., 2017; 

Rese, Baier, Geyer-Schulz, & Schreiber, 2017) start from the Technology Acceptance Model of  
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Davis (1989). The model is developed around the constructs of “perceived ease of use” and 

“perceived usefulness” of a technology, which influence the “attitude” towards using it and ultimately 

can impact users’ “behavioral intentions” (Davis, 1989). Other researchers expand the TAM model 

by introducing the hedonic dimension of the system, which includes perceived enjoyment, pleasure 

and fun (McLean et al., 2018; Padilla-Meléndez, Del Aguila-Obra, & Garrido-Moreno, 2013; Pantano 

& Servidio, 2012). However, little has been studied in relation to the effects that all the 

aforementioned concepts might have on the emotional and cognitive dimensions of the customer 

experience.  

The concept of customer experience is particularly relevant today that we entered the “experience 

economy” (Pine & Gilmore, 1998), where clients are interested in the experiential consumption of 

products/services and take for granted their functional utility (Denegri-Knott & Molesworth, 2010). 

If on one hand, marketers can exploit unimagined channels to reach and engage with their consumers, 

on the other hand, the speed that characterizes today’s technological development leaves little room 

for marketers and managers to understand the effectiveness of a new technology (Yaoyuneyong et 

al., 2016). Hence, marketers are forced to adopt strategies basing on instinctive assumptions rather 

than on theory (Yaoyuneyong et al., 2016). Moreover, in order to outperform fierce competition in 

the market, several firms are adopting an omni-channel perspective (Verhoef, Kannan, & Inman, 

2015). Within this managerial strategy, which seems to well embrace technological development and 

mobile devices, consumers can be reached through different channels and at different touchpoints of 

interaction (E. Brynjolfsson, Y. Hu, & M. S. Rahman, 2013). Nowadays, in the field of retailing, it 

makes no difference whether to buy a product from a physical shop, a catalogue or online. 

We believe that mobile AR systems might offer an important advantage to firms in terms of 

greater experiential value delivered to customers. From an omni-channel point of view, these new 

interactive technologies impact both the cognitive and the emotional dimensions of the customer 

experience (Verhoef et al., 2015). Although they might not lead to a certain purchase intention, these 

new channels that exploit AR will strengthen the consumer-brand relationship (E. Brynjolfsson et al., 

2013). 

The purpose of the following research is to close the gap concerning mobile AR technologies 

and customer experience. In particular, we attempt to uncover whether these systems can improve 

the encounter with customers. Starting from a revisited version of the TAM model, we will discuss 

three main characteristics of mobile AR technologies, namely vividness, interactivity, and 
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informativeness. We will then analyze the impacts that these three characteristics have on the hedonic 

and utilitarian value of the technology and ultimately on the customer experience. 

Our empirical study will be conducted by adopting a quantitative research approach, which seems 

to be the most appropriate to explore the nature of the relationships between AR technology, its 

characteristics and the customer experience (Bryman, 2015). Moreover, this approach is aligned with 

the choices of prior studies on the topic (Çadırcı & Köse, 2016; Dacko, 2017; Hilken, de Ruyter, 

Chylinski, Mahr, & Keeling, 2017; Huang & Liao, 2015; McLean et al., 2018; Pantano, Priporas, & 

Dennis, 2017; Pantano & Servidio, 2012; Papagiannidis et al., 2017; Rese et al., 2017). We aim to 

obtain relevant results that will offer theoretical contributions to the research fields in marketing and 

retailing and will have important managerial implications. 

In accordance with the above-mentioned purpose, we address the following research question: 

How do mobile augmented reality applications influence the customer experience? 

 

1.3 Delimitation and Structure 

This research focuses on the so-called “digital natives” generation and it is restricted to the 

marketing and retailing fields. This decision is taken because, in comparison to other consumers, 

younger people have a particular inclination towards mobile devices and are more willing to try and 

adopt new technologies (Lissitsa & Kol, 2016). Other generations are not taken into account for this 

research and therefore we are not able to generalize our findings to the other populations. Moreover, 

we do not explore the implications that mobile AR technologies might have in other fields than 

marketing and retailing. Finally, social and cultural factors, such as the nationality and the 

backgrounds of the respondents are not taken into consideration in this study. 

The thesis is structured in eleven chapters. In chapters two, three and four a review of the 

literature on respectively augmented reality, customer experience and omni-channel management is 

provided. Chapter five focuses on the use of AR in mobile devices and on the Technology Acceptance 

Model (TAM). In the sixth chapter we present the variables that shape our research model, whereas 

in the seventh we develop our hypotheses in accordance with existing literature. In the eighth chapter, 

the methodology employed for our study is explained. In the ninth chapter, the analysis of the data is 

conducted. Based on such results, in the tenth chapter the hypotheses are discussed together with the 
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theoretical and managerial implications. In the same chapter, the limitations of our study are explored 

and new perspective on the topic are drawn from the findings to encourage future research. Finally, 

our conclusion is presented in the eleventh chapter. 
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2. Augmented Reality 

In this chapter, the concept of smart technologies is firstly clarified to let readers understand the 

general context of this study. Secondly, the definitions of augmented reality, virtual reality and virtual 

continuum are given. Successively, a brief description of the history that characterized AR is 

presented. Finally, the today application fields of augmented reality are explored. 

 

2.1 Smart Technologies 

In today’s digital economy customers access and consume services and products in a different 

manner due to the introduction of innovative solutions (Bacile, Ye, & Swilley, 2013; Oh & Teo, 

2010). Companies have been equipped by the technological progress with new capabilities to provide 

superior consumers’ experiences and obtain enhanced business profitability (Sekhavat, 2017). In this 

context, smart technologies have empowered customers to co-create value during their service 

encounters (Berry et al., 2010; Marinova et al., 2017). 

According to Foroudi, Gupta, Sivarajah, and Broderick (2018, p. 271) we define smart 

technology an electronic device or system that “can be connected to the internet and used 

interactively”. Scholars in particulars have been focusing on the introduction of smart technologies 

in the retail settings (Demirkan & Spohrer, 2014; Dennis, Joško Brakus, Gupta, & Alamanos, 2014; 

Hristov & Reynolds, 2015; Pantano, 2014; Pantano, Rese, et al., 2017). The implementation of smart 

technologies into conventional business models permits retailers to deliver greater experiences for 

customers and therefore to improve the firm’s performance in the long term (Lai Xing, Soh Khim, & 

Andrew, 2011; Pantano, Rese, et al., 2017; Papagiannidis et al., 2017). 

Retailers have been one of the first ones to understand the importance of innovating their service 

delivery strategies and the development of AR systems helps in this sense (Pantano, 2014). Society 

have become more tech and internet savvy (Immonen & Sintonen, 2015), thus to effectively engage 

customers, the product and service offering needs to be tailored accordingly (Foroudi et al., 2018). 

For this reason, the nature of service management is becoming always more and more linked with 

technology and this trend will continue extending in the following years.  

In todays’ society, the number of smartphones’ owners is drastically growing, enabling the 

creation of new channels to deliver services and meet customers’ demands (Ono, Nakamura, Okuno, 
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& Sumikawa, 2012; Shankar et al., 2016). In the marketing and retailing fields, mobile applications 

are becoming of crucial importance to enhance the customer experience (WARC, 2015). Following 

on this trend, we have decided to focus on augmented reality technology applied to mobile devices 

because it has the capability to improve the customer experience by producing an intuitive and 

context-sensitive interface that customers can interact with (Hilken et al., 2017). This concept, which 

anchors our research, will be further explained in the following chapters.  

From a service augmentation perspective, augmented reality can be considered a smart 

technology (Marinova et al., 2017). From the service provider’s point of view instead, augmented 

reality can improve service quality (Huang & Liao, 2015), enhance customer satisfaction (Pantano, 

2009) and influence the buyers’ purchasing decision making process (Pantano, 2014). Thus, this new 

technological system can improve and integrate the old traditional service delivery techniques 

(Aloini, Bessant, Martini, & Von Stamm, 2013). This is why different forms of AR systems have 

been deployed by large corporations, such as Nike, Adidas, Sephora, L’Oréal and Snapchat, to allow 

clients to realistically experience their product offerings (Archer, 2015). However, the high level of 

innovativeness of these technologies demands new organizational competencies and management 

tools, since it impacts organizational processes and operations (Pantano, 2014). The ultimate 

objective is to create an omni-channel experience (Brynjolfsson, Hu, & Rahman, 2013) and AR can 

help by synchronizing the different service delivery channels including in-store, website and mobile 

apps (Hilken et al., 2017). Retailers, with the introduction of AR, are not pushing users to purchase 

products through the app but are trying to create a more positive customer experience with this new 

service delivery channel (Hilken et al., 2017). Table 2.1 shows some examples of smart technologies. 
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Table 2.1 : Examples of smart technologies  

Smart Technologies Retail Application Example Source 

Mobile Payment/ Point of sale Use of tap and go systems by retailers 
that support shopper experience 

Bacile, Ye, Swilley 
(2013) 

Augmented Reality Experience Retailers with the virtual dressing rooms, 
virtual trying-on of clothes 

Pantano and Servadio 
(2012) 

Personalized Promotional offers Shoppers who have installed the store's 
app on their smartphone receive 
personalized offers  

Sekhavat (2017) 

Product Trial and Display Use of lighting for fitting rooms, 
changing lighting based on the garment 
that a customer is physically trying 

Huang and Liao (2015) 

Browse and Order Retailers are setting up ‘browse and 
order’ points to enable shoppers to 
browse catalogues 

Huang and Liao (2015) 

Source: Javornik (2016b) 

 

2.2 Definition of Augmented Reality 

Augmented reality is a technology which consists of the overlaying of computer generated virtual 

information (such as digital images and video stream) with physical objects of the real-world 

environment (Zhou, Duh, & Billinghurst, 2008), which allows real time interactions (Carmigniani et 

al., 2011). However, literature usually follows the definition provided by Azuma (1997) according to 

which Augmented Reality has three characteristics: 

• it combines real with virtual imagery; 

• it is interactive in real time; 

• and it registers 3D virtual imagery with real world. 

This augmentation, combined with the recognition of the environment creates a richer and more 

immersive customer experience (Liao, 2014; Pantano, 2009). Furthermore, since augmented reality 

provides shoppers with a simulated and context specific service encounter, Fogg (2002) considers it 

a persuasive technology. Similarly, Daponte, De Vito, Picariello, and Riccio (2014, p. 53) stated that 
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the sensorial perception of the user’s surrounding is enhanced by the “superposition of 3D virtual 

imagery”. Three different definitions of augmented reality are provided in table 2.2. 

Table 2.2 : Definitions of AR 

Concept Definition Source 

An AR system supplements the real world with virtual objects that appear to coexist in the same 
space as the real world. An AR system has the following properties: combines real and virtual 
objects in a real environment, runs interactively and in real time and registers (aligns) real and 
virtual objects with each other. 

Azuma et al., 
(2001) 

AR is a technology which allows computer generated virtual imagery to exactly overlay physical 
objects in real time. Unlike virtual reality (VR), where the user is completely immersed in a 
virtual environment, AR allows the user to interact with the virtual images using real objects in a 
seamless way. 

Zhou et al., 
(2008) 

AR is a real-time direct or indirect view of a physical real-world environment that has been 
enhanced/augmented by adding virtual computer-generated information to it. AR is both 
interactive and registered in 3D as well as combines real and virtual objects. 

Carmigniani et 
al., (2011) 

 

Source: Javornik (2016b) 

 

2.3 Virtual Continuum and Virtual Reality 

Augmented reality is often understood as part of the concept developed by Milgram and 

Kishino (1994) of virtual-reality continuum (Figure 2.1). In this continuum there are two ends: the 

virtual world, where the user is totally immersed in a synthetic environment and the real world, 

consisting merely of real objects (Milgram & Kishino, 1994) The “middle ground” is defined as 

mixed reality because it is a combination of elements of both sides (Azuma, 1997; Martínez, 

Skournetou, Hyppölä, Laukkanen, & Heikkilä, 2014) and the augmented reality is located towards 

the real-world end (Pantano, Rese, et al., 2017). Indeed, it augments the real environment with 

virtual objects, instead of bringing real world imagery in virtual environments, which it is called 

augmented virtuality (Milgram & Kishino, 1994). Therefore, augmented reality aims to supplement 

the real world instead of replacing it with an artificial one (Olsson, Lagerstam, Kärkkäinen, & 

Väänänen-Vainio-Mattila, 2013). 
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Figure 2.1 : Mixed Reality Continuum 

 

To explain the difference between virtual reality and augmented reality Fonseca et al. (2014) 

pointed that if AR utilizes the real environment as a background, VR instead creates an entire new 

life setting. Thus, in the latter application users cannot see the surrounding real world while immersed 

(Milgram & Kishino, 1994). The fact that with AR, virtual and real objects coexist in the same place 

makes this technology be more beneficial for viewers (Cho & Schwarz, 2012; Drascic & Milgram, 

1996). Hence, there are more applications of augmented reality in comparison to virtual reality in 

marketing and retailing; for instance, AR systems are used to allow customers to virtually try products 

before buying them (Verhagen, Vonkeman, Feldberg, & Verhagen, 2014). This is one of the reason 

why we have decided to focus on this particular smart technology. Table 2.3 clarifies the main 

differences between AR and VR. 

Table 2.3 : Differences between AR and VR 

AR VR 
Real environment is augmented User is totally immersed 

Combination of elements Synthetic environment 

Supplement real world Replace real world 

More used in marketing and retailing More used in gaming and entertainment 

Only need a camera and a screen Requires special equipment’s 
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2.4 The History of Augmented Reality 

The concept of Augmented reality was firstly introduced in 1901 when Baum (1901) employed 

spectacles to overlay metadata (information about their real character) on top of people (Martínez et 

al., 2014). Evolving from the concept of Virtual Reality, the first machine (Sensorama) with sense-

related augmented elements (3D images, vibration, aromas, sound and wind) was patented in 1962 

by Heilig (1962). Yet, it was never commercialized due to its high costs and complexity (Martínez et 

al., 2014). It was only in 1992 that the term augmented reality was coined, when Caudell and Mizell 

(1992) used it to refer to the technology (a head-mounted digital display) he was developing to 

support the manufacture and repair of Boeings for factory workers (Carmigniani et al., 2011). In 1992 

the first AR-relevant paper was published (Feiner, MacIntyre, & Seligmann, 1992), and the US Air 

Force released the first AR system (Rosenberg, 1992). At the beginning of the new century, with the 

introduction of ARToolKit by Kato and Billinghurst (1999) and other technological developments in 

the computer gaming industry, the interest in AR technology raised. All this, paired with the recent 

improvements of real time information processing and cameras’ functionalities have accelerated the 

development of AR systems (Carmigniani et al., 2011). 

Nowadays, the widespread adoption of smartphones has enhanced the interests of developers and 

companies from different fields in implementing AR applications that can bring benefits to their 

respective industries (Rese et al., 2017). As stated by Daponte et al. (2014), AR is moving from the 

laboratory into consumer markets. For example, Dacko (2017) conducted a market research where 

he discovered that about 65% of the respondents to its survey believes that Mobile augmented reality 

shopping apps will become mainstream in less than five years. However, unlike other technologies 

before, the diffusion of augmented reality has not occurred as a single event or jump, but “it appears 

more as a continuous and slow process” (Martínez et al., 2014, p. 28). 

 

2.5 Application Fields of Augmented Reality 

The augmented reality technology has several application fields. The most important ones will 

be listed below. 
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Military 

AR systems have not been used solely for training purposes (Jung, Lee, Jeong, & Choi, 2008), 

but also to simulate actual military operations (Livingston et al., 2002; Piekarski, Gunther, & Thomas, 

1999). However, the technology has not developed yet to guarantee sufficient accuracy in terms of 

virtual elements positioning mainly due to the fact that the tracking algorithm heavily depends on 

circumstantial variables (e.g. light conditions) that cannot be controlled (Fründ, Gausemeier, 

Matysczok, & Radkowski, 2004; Martínez et al., 2014). 

 

Education 

AR provides learners with an entertaining and immersive environment that “maximize the 

knowledge transfer of complex concepts” (Pantano, Rese, et al., 2017, p. 84). Following the concept 

of “learning by doing” education is enhanced by interactive and collaborative technology such as 

augmented reality (Martínez et al., 2014). Moreover, learners that utilize AR usually are entertained 

while they acquire new knowledge. For example, Lamanauskas et al. (2007) found that the concept 

acquisition is more interesting when AR is employed. Finally, AR has the big advantage of having a 

fast learning curve which means that little prior information is necessary in order to be able to start 

using the technology (Cascales, Laguna, Pérez-López, Perona, & Contero, 2013; Sumadio & Rambli, 

2010). Thus, it is clear why AR has been implemented while teaching multiple educational subjects 

such as mathematics, physics, chemistry, languages and medicine (Martínez et al., 2014). 

 

Travel and Tourism 

Mobile AR browsers allow tourists to access information about physical objects “on the go” 

(Martínez et al., 2014). For example, now it is possible to read the post-war German history directly 

in the Berlin Wall (Wither, DiVerdi, & Höllerer, 2009).  Moreover, several AR based apps have been 

developed to promote tourism in particular region by offering virtually guided tour (Martínez et al., 

2014). Another fascinating application is the one ideated by Yelp which utilizes interactive 3D 

imagery to present restaurants, bars and coffee shops with reviews and opinions made by other 

customers. Nonetheless, the diffusion of AR systems in the tourism sector has not yet fully reached 

its potential due to several obstacles (Martínez et al., 2014). For example, some drawbacks are the 
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scarcity of available content, the poor quality of user interfaces and the necessity for users to have 

battery and internet connection on their phones (Martínez et al., 2014). 

 

Medicine and Healthcare 

Following the Minimum Invasive Surgery approach which aims to reduce the inconvenience 

created during an operation, AR can be utilised to provide a virtual transparency of a patient (Nicolau, 

Soler, Mutter, & Marescaux, 2011). This, would increase the accuracy and precision of the diagnosis 

while reducing the risk of making mistakes for the surgeon (C. Li, 2005). However, the technology 

is far from being ready to be used in the medical field due to the “incorrect visualization of 

interposition between real and virtual objects” (Martínez et al., 2014, p. 33).  Indeed, the exact 

location of organs and bones cannot be approximated and the surgeon must be completely sure when 

he operates (Bajura, Fuchs, & Ohbuchi, 1992; Johnson, Edwards, & Hawkes, 2003). This, at the 

actual level of the technology development is not possible since often AR projections do not 

correspond to reality (Hawkes, 1997). For this reason, AR could be more beneficial for train doctors 

in the required procedures (Yeo et al., 2011) or to inform patients about their conditions and treatment 

(Martínez et al., 2014). 

 

Manufacturing 

AR can be used throughout the whole product pipeline, from the design of the product to its 

commercialisation (Martínez et al., 2014). For example, instead of utilizing expensive and complex 

prototypes or virtual reality models to design new products, designers can employ AR. That would 

not only save them money and time (Fründ et al., 2004), but it would also provide their prototypes 

with additional features such as tangible interaction and the easiness of visualizing changing variables 

(colour, size, etc.) (Park, 2008).  Another potential benefit of AR is that it standardizes manufacturers 

and maintenance workers training (Bruno, Cosco, Angilica, & Muzzupappa, 2010), and it guides the 

assembly and maintenance process (Henderson & Feiner, 2010).  

As we have seen in great detail, the technology offers a lot of opportunities in different industries 

and application fields. Yet, in most of them AR is still far from having reached its full potential and 
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development. This is why we have decided to focus on the context in which the technology seems to 

be ready for its widespread adoption: the retail and marketing field. 

 

Marketing and Retail 

As Gervautz and Schmalstieg (2012, p. 30) stated AR offers the “largest application opportunity 

in marketing advertising and sales” since it improves the customers’ perception of the shopping 

experience (Cuomo, Tortora, & Metallo, 2014; Pantano & Servidio, 2012; Rese et al., 2014). The 

typical example is retailers that let consumers engage and interact with virtual try-on and products 

(Rese et al., 2017). Indeed, if users can “dress their virtual model with the items they prefer” their 

decision comfort about a purchase increases (Blázquez, 2014, p. 100). Similarly, the consumer 

decision making process has been proven supported by the augmented information provided by AR 

systems (Adhani & Rambli, 2012). Customer experience is enhanced both in store and at home thanks 

to the fun provided by the interactivity of AR shopping apps (Gervautz & Schmalstieg, 2012). An 

augmented reality experience, in fact, gives users the possibility to interact with virtual elements (Kim 

& Forsythe, 2008; Poushneh & Vasquez-Parraga, 2017), stimulating the formation of mental 

imageries regarding the product and the product use; such mental imageries can increase consumers’ 

buying intentions and behaviour (Schlosser, 2003). Despite the broad research stream on the different 

fields, in our paper we have decided to narrow down the focus on the retail industry to investigate the 

effects of augmented reality as a form of experiential marketing. Table 2.4 summarizes the main 

benefits of AR in marketing and retailing. 

Table 2.4 : AR Benefits in Marketing and Retailing 

Definitions Source 
AR offers the largest application opportunity in marketing advertising and sales Gervautz and Schmalstieg, 

(2012) 
AR improves the customers’ perception of the shopping experience Pantano and Servidio, 

(2012); Rese et al., (2014) 
The typical example is retailers that let consumers engage and interact with virtual try-
on and products 

Rese et al., (2017) 

With AR, users’ decision comfort about a purchase increases  Blazquez, (2014) 
The consumer decision making process has been proven to be supported by AR 
systems 

Adhani and Rambli, 
(2012) 

Customer experience is enhanced both in store and at home thanks to the fun provided 
by the interactivity of AR shopping apps 

Gervautz and Schmalstieg, 
(2012) 

An augmented reality experience gives users the possibility to interact with virtual 
elements, stimulating the formulation of mental imagery regarding the product and the 
product use 

Kim and Forsythe, (2008); 
Poushneh, & Vasquez-
Parraga, (2017) 
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3. Experience Economy 

“As goods and services become commoditized, the customer experiences that companies 

create will matter the most” 

 (Pine & Gilmore, 1998, p. 97).  

 

Nowadays we have entered the so-called economic phase of the “experience economy” (Pine & 

Gilmore, 1998; Yuan & Wu, 2008), during which consumers are interested in the experiential 

consumption of products and services since they take functional utility for granted (Denegri-Knott & 

Molesworth, 2010). According to the book “Experience Economy”, published by Pine and Gilmore 

(1999), experiences have become the next element of the economic value’s progression, going 

beyond goods and services. As it happened with the crucial shift from the industrial economy towards 

the service economy, nowadays enterprises have to start to offer strong and enduring experiences in 

order to maintain a competitive advantage in an always more dynamic environment (Pine & Gilmore, 

1998). Whereas goods are considered tangible and services intangible, experiences will be considered 

memorable by the customers (Pine & Gilmore, 1998). In fact, while interacting with an experience, 

the consumers not only are involved on the cognitive and physical levels but on the emotional one 

too; hence, rarely two customers will have the same feelings during the experience (Pine & Gilmore, 

1999). The concept of cognitive and emotional dimensions of the customer experience will be 

explained in the following sections. 

 

3.1 What is Customer Experience? 

The Customer experience is the result of the subjective human-related reactions of the users to 

all the indirect and direct interactions with the firm (Meyer & Schwager, 2007). Thus far, the concept 

of customer experience and how to measure it have been investigated by a large number of researchers 

(Brakus, Schmitt, & Zarantonello, 2009; Grewal, Levy, & Kumar, 2009; Puccinelli, 2009; Verhoef 

et al., 2009). One of the most challenging research streams in the near future will be on how to create 

persistent and positive customer experiences throughout the entire customer journey (Cook, 2014). 

Similarly, from a managerial perspective, developing a positive customer experience is a major goal 

and an increasing number of executives set its improvement as their top priority for the following 
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years (Lemon & Verhoef, 2016). Furthermore, the consumer becomes an always more informed, 

networked, empowered and active entity that can interact with the firm through a myriad of channels 

and touchpoints (Prahalad & Ramaswamy, 2004). Hence, firms must integrate various human-related 

business functions such as IT, marketing and human resources in order to facilitate the management 

of the customer’s encounter (Rawson, Duncan, & Jones, 2013). According to Mathwick et al. (2001) 

and Bagdare and Jain (2013), retail shopping can be considered an experience and as such it comprises 

different forms of experiential value. 

 

3.2 Augmented Reality as an Experiential Marketing Tool 

In this context, experiential marketing makes its appearance; consumption becomes a holistic 

experience with emotional and cognitive drivers (Bulearca & Tamarjan, 2010; Schmitt, 1999). This 

type of marketing has the capability to create competitive advantage for companies (Prahalad & 

Ramaswamy, 2004), fostering the perceived value for consumers (Pine & Gilmore, 1998) and 

motivating them to take faster and more positive purchasing decisions (Fulgoni, 2014). Since AR 

aims to “provide consumers with an experience they want and they will tell their friends about” 

(Benjamin, 2009, p. 41), it is considered a form of experiential marketing  (Bulearca & Tamarjan, 

2010; Schmitt, 1999). However, there are still a lot of debates whether AR it is only a promotional 

tool or whether it can improve the consumer-brand relationship (Owyang, 2010) and enhance 

customer satisfaction by creating perceived experiential value (Chou, 2009; Yuan & Wu, 2008). 

It is broadly agreed that engaging and entertaining imageries are created by AR applications, but 

there is scepticism whether this technology can generate genuine utility for the users (Clawson, 2009). 

The major critique is that it relies on the creation of initial excitement caused by the novelty factor 

and what captures today might be boring tomorrow (Clawson, 2009). Despite its popularity, the belief 

that AR is a more persuasive device than the traditional promotional tools has not been backed up by 

strong evidence (Yim, Chu, & Sauer, 2017). Some academics and business practitioners look at it as 

a simple gimmick which is not capable to add much to the relationship between brand and customers 

(Clawson, 2009). The risk is that firms will heavily invest in AR applications while customers will 

consider it as a simple gimmickry with little substance and utility to back it up. As previous 

technology diffusion failures prove, what eventually counts is whether consumers are interested and 

willing to use or not the technology (Clawson, 2009). We believe that in order to be successful, AR 

applications need to be genuinely useful, compelling and fun for users. In our paper it will be 
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investigated how the hedonic and utilitarian values of mobile augmented reality technologies impact 

the emotional and cognitive components of the customer experience.  

Table 3.1 : AR as an Experiential Marketing Tool 

Definition Source 

AR aims to provide consumers with an experience they want and they will tell their 
friends about 

Benjamin, (2009) 

AR is considered a form of experiential marketing Schmitt, (1999); Bulearca 
& Tamarjan, (2010) 

AR enhances customer satisfaction by creating perceived experiential value Yuan and Wu, 

(2008); Chou, (2009) 

AR, as a form of experiential marketing, has the capability of creating competitive 
advantage for companies 

Prahalad & Ramaswamy, 
(2004) 

 

3.3 Augmented Reality and Customer Experience 

In his empirical study (Dacko, 2017), identifies two different kinds of explicit benefits that an 

AR technology-based system offers to consumers: extrinsic benefits such as efficiency and greater 

value, and intrinsic benefits such as entertainment. This concept reinforces other academic researches, 

which suggest that both hedonic and utilitarian components affect the consumer behaviour throughout 

the experience (Hsiao et al., 2016; Kang, Mun, & Johnson, 2015; S. C. Kim, Yoon, & Han, 2016; 

Lusch & Vargo, 2006; Wang, Malthouse, & Krishnamurthi, 2015). Similarly, service experiences are 

judged in terms of both hedonic and utilitarian value (Babin, Lee, Kim, & Griffin, 2005; Bauer, Falk, 

& Hammerschmidt, 2006), where the first refers to the experiential enjoyment (emotional value) and 

the second to the performance-related effectiveness of the service encounters (cognitive value) 

(Hilken et al., 2017). 

According to Pine and Gilmore (1998), the customer experience develops around the two 

dimensions of customer participation and environmental relationship. The former ranges over passive 

to active participation, where consumers perform key roles in co-creating the experience; the latter 

ranges over absorption to immersion, where the customers feel to be part of the experience (Pine & 

Gilmore, 1998). The two dimensions consider the customer experience from its holistic point of view, 

which incorporates both the cognitive and the emotional values (Edvardsson, 2005; McLean & Osei-

Frimpong, 2017; Schembri, 2006; Verhoef et al., 2009). Experiential theorists (Hirschman & 
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Holbrook, 1982; Thompson, Locander, & Pollio, 1989), already strengthened the significance of 

emotions in the 1980s. Yet it is only recently that the customer experience has been seen as a holistic 

process which combines cognitive and emotional components (Gentile, Spiller, & Noci, 2007). 

In order to add value for the customers and create memorable experiences, it is crucial that users 

are given the opportunity of living their association with the brand in a delightful way (Sorooshian, 

Salimi, Salehi, Nia, & Asfaranjan, 2013). The current competitive environment becomes a dynamic 

stage of continuous interactions between consumers and firms, wherein customers are enabled to co-

create their unique experiences with the company (Prahalad & Ramaswamy, 2004) and this encounter 

is further influenced by the interactions amongst customers (Baron, Harris, & Davies, 1996; Martin 

& Pranter, 1989). In our research we want to show that using AR as a service-augmentation strategy 

helps users to improve their customer experience (Hilken et al., 2017). In particular, we investigate 

how the utilitarian and hedonic values of the technology impact the emotional and cognitive 

components of the customer experience while using a mobile application. 

 

3.4 The Outcomes of a Positive Customer Experience 

The customer experience is considered an essential determinant of the service quality (Schembri, 

2006). Lewis and Bernard (1983), define the latter as the capacity to deliver a service that is able to 

meet customers’ needs and wants. Therefore, it represents the difference between “consumers’ 

expectations and performances of the service they receive” (p. 15) (Parasuraman, Zeithaml, & Berry, 

1988, p. 14). A consistent number of authors (Anderson, Fornell, & Lehmann, 1994; Dagger, 

Sweeney, & Johnson, 2007; P. Verhoef, Franses, & Hoekstra, 2002), highlights customer satisfaction, 

loyalty and positive word-of-mouth as important outcomes of service quality. Similarly, the literature 

stream on service management recognizes customer satisfaction to be highly related to service quality 

and perceived value (Athanassopoulos, 2000).  In particular, C. Fornell, Johnson, Anderson, Cha, and 

Bryant (1996), consider service quality as the main determinant of customer satisfaction.  

A satisfying experience is of extreme significance for a brand (Cook, 2014) because it boosts 

positive behavioural intentions, such as word-of-mouth (WoM) or re-visit intentions (Eighmey & 

McCord, 1998; Pantano, Rese, et al., 2017; E. Pantano & Naccarato, 2010; Shobeiri, Mazaheri, & 

Laroche, 2018; Verhoef et al., 2009).Finally, purchasing behaviour has been correlated to service 

experience by researchers both directly through customer loyalty (Haeckel, Carbone, & Berry, 2003; 
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Mascarenhas, Kesavan, & Bernacchi, 2006) and indirectly via customer satisfaction (Pullman & 

Gross, 2004) recommendations and positive word-of-mouth (Pine & Gilmore, 1998). 

In our study we consider relevant studying whether AR has a positive effect on the customer 

experience because its enhancement will generate long-term benefits such as customer loyalty, re-

purchase intention, positive Word of Mouth (WoM) and greater market share (Bearden & Teel, 1983; 

Clawson, 2009; C Fornell, 1992).   
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4. Omni-Channel 

In the following chapter we start by providing an explanation of what the concept of omni-

channel is. Successively, we narrow down our focus on the aspects that characterize omni-channel in 

the digital era. Lastly, we clarify how this concept relates to mobile devices. 

 

4.1 What is Omni-Channel 

In this paragraph, we will discuss how the concept of Omni-channel management has a crucial 

role in the creation of a positive customer experience. Today, empowered customers are interacting 

with the firm at different touchpoints and through several channels (Verhoef et al., 2015). A university 

student that is about to buy a new laptop might start his journey with an online search to eventually 

buy the laptop at a physical store; contrariwise, another student might start his journey at the physical 

store to get information and eventually buy the laptop online (Verhoef et al., 2015). 

Omni-channel management is defined as the synergic capacity of the firm to handle different 

channels simultaneously, in order to provide an optimized customer experience (Verhoef et al., 2015). 

In fact, consumers can shift from one channel to another with little effort and all the different online 

devices (laptop, desktop, smartphones and tablets) and offline settings become part of a customer 

seamless experience (Piotrowicz & Cuthbertson, 2014; Verhoef et al., 2015). In the retail industry 

“the distinctions between physical and online will vanish, turning the world into a showroom without 

walls” (Brynjolfsson et al., 2013, p. 24), with the consumer at the centre of it (Fulgoni, 2014). 

 

4.2 Omni-Channel in the Digital Era 

With a particular interest in the marketing and retailing fields, it is possible to recognize that 

omni-channel took advantage over traditional management methods in the past decade due to the 

continuous development of digital technologies (Leeflang, Verhoef, Dahlstrom, & Freundt, 2014; 

Verhoef et al., 2015; P. Verhoef et al., 2002). The widespread of mobile apps, social media and Wi-

Fi connections have deeply changed the business models of the retail industry, impacting largely on 

the ways consumers are influenced in their search and buying behaviours (Verhoef et al., 2015). In 

the past, in order to outperform their competitors in the traditional market (store and catalogue), 

retailers leveraged on important barriers such as customer ignorance and geography (E. Brynjolfsson 
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et al., 2013). Nowadays these barriers have been eliminated by technology where online and offline 

retailers compete with each other in a context that is driven by disruptive innovation (Verhoef et al., 

2015). In order to satisfy today’s empowered and demanding customers and enhance marketing 

efficiency, firms should modify their organizational structure in silos (Fulgoni, 2014). The principal 

player in the today’s digital era is the mobile technology, considered to be the main disruptive 

advancement in the retail field (Rigby, 2011). 

 

4.3 Mobile Devices and Omni-Channel 

The retail environment is drastically changing due to the integration of mobile devices 

(smartphones and tablets) in both the online and offline settings (Bäckström & Johansson, 2006; 

Fulgoni, 2014; Rigby, 2011). For example, a brick and mortar shop with a Wi-Fi connection might 

track the behaviour of its customers or interact with them through their smartphones (E. Brynjolfsson 

et al., 2013). The fast growth of mobile channels is largely changing the purchasing experience, giving 

consumers more power and allowing them to gain price and product information in an easy manner, 

without space and time barriers (Fulgoni, 2014; McLean et al., 2018). Thus, the mobile experience 

becomes seamless, giving little room to differentiate between physical and digital world (Xu, Forman, 

Kim, & Van Ittersum, 2014). 

One crucial aspect of mobile devices regards the usage of apps. In fact, mobile applications are 

creating new touch points and ways of interactions with the company, simplifying the purchasing 

process (Fulgoni, 2014). Combined with new advanced technologies such as augmented reality, the 

apps on mobile devices can introduce digital and online content to the “touch-and-feel” physical 

world, enhancing an omni-channel context (E. Brynjolfsson et al., 2013). In conclusion, Verhoef et 

al. (2009) argue that the new omni-channel perspective, with its customer centricity, has a particular 

interest in providing a superior experience. Eventually, the gap among competitors will be based on 

user experience and perceived value, instead of price advantages, leaving little room to retailers 

promoting inferior products or services offerings (Verhoef et al., 2015). 

By adopting an omni-channel perspective, in our paper we will show how digital technologies, 

in this case AR, are deeply influencing the customer experience and transforming consumers 

behaviours and expectations. In fact, the introduction of applications that exploit AR features offers 

the possibility to create a new service delivery channel. The positive impact that its implementation 
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has on the whole customer experience will be explored in the following sections of the paper. Table 

4.1 offers a comprehensive overview of the existing literature. 

Table 4.1: Summary of literature review on AR, CE and Omni-Channel 

Theme Context App Constructs Key findings 

Augmented Reality 

Pantano and 
Servadio (2012) 

Human-computer 
interactions, Customer 
satisfaction, innovative 
stores 

3D immersive 
store 

Store perception, PEOU, 
PU, PE, Consumer 
Satisfaction 

Perceived enjoyment as a motivating 
factor for the store choice 

Rese at al. (2014) User Acceptance of 
AR, online reviews, 
lab experiments 

IKEA Place 
App 

Informativeness, 
enjoyment, PEOU, PU, 
attitude, intention to use 

The TAM predicts user acceptance of AR; 
To model TAM constructs, online reviews 
can be used  

Rese et al. (2017) Consumer Acceptance 
of AR, TAM, 
applications, lab 
experiments 

Ray-Ban 
virtual mirror 

Informativeness, 
enjoyment, PEOU, PU, 
attitude, intention to use 

The TAM model predicts consumer 
acceptance of AR 

Pantano, Rese and 
Baier (2017) 

Consumer behavior, 
TAM, online shopping 
experience, cross-
country comparison 

Virtual try-on Interactivity, AT, quality 
of information, aesthetic 
quality, PU, PEOU, 
enjoyment, BI 

AR is accepted but customer because it 
realistic and interactive design, providing 
enriched information, with response time 
in a two countries comparison  

Yim, Chu and 
Sauer (2017) 

e-commerce, customer 
responses, media 
novelty 

Ray-Ban 
virtual try-on 

Interactivity, vividness, 
media usefulness, media 
enjoyment, immersion, 
consumer evaluations 

AR product representation are superior to 
traditional web-based representations, 
media novelty, immersion and usefulness 
on the attitude towards the media 

Customer Experience 

Olsson et al. 
(2013) 

Customer experience, 
MAR, mobile 

Mobile 
location 
aware AR 
services 

User experience, 
efficiency, empowerment, 
intuitiveness 

Functionality, interaction and content 
were identified as the three requirements 
from customer expectations regarding AR  

Dacko (2016) Mobile AR 
applications (MAR), 
smart retail, 
experiential value 

Android-
based MAR 
shopping 
apps 

Playfulness, aesthetics, 
service excellence,  

AR provides more efficient and 
entertaining shopping experience, more 
complete information, decision certainty, 
behavioral intention 

Poushneh and 
Vasquez-Parraga 
(2017) 

Impact of AR on retail 
customer experience, 
lab experiment, user 
experience 

Ray-Ban 
virtual try-on 

Interactivity, user 
experience, trade-off, 
privacy concerns, 
satisfaction 

AR positively influences the user 
experience, this promotes user satisfaction 
and willingness to buy 

Omni-channel 

Hilken et al. 
(2017) 

Service augmentation, 
online service 
experience, smart 
technology, omni-
channel 

L’Oréal 
virtual mirror 

WOM, purchase intention, 
spatial presence, privacy 
concerns 

Physical control and environmental 
embedding positively affect customer 
online experience 

McLean, Al-
Nabhani and 
Wilson (2018) 

m-commerce, mobile 
customer experience, 
retailing omni-channel 

Mobile apps Customization, 
convenience, PEOU, PE, 
satisfaction with the 
experience, positive 
emotions 

The utilitarian factors of the technology 
(ease of use, convenience) drive the 
customer’s overall experience 
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5. Technology Acceptance Model and Mobile Devices 

In this chapter, the Technology Acceptance Model (TAM) is introduced as a tool to evaluate 

augmented reality. Next, the relationships existing between AR and mobile devices are clarified. 

 

5.1 Technology Acceptance Model to Evaluate AR  

It is now clear why it is important to assess whether or not the customer experience is positively 

influenced by the application of AR systems. Indeed, previous literature has solely focused on the 

technology acceptance, without investigating how online retail shopping experience is influenced by 

the introduction of AR applications (Hilken et al., 2017). Therefore, what we aim to uncover is 

whether the interactions between consumers and firms can be redefined by the creation of AR-based 

service augmentation strategies (Marinova et al., 2017). 

The Technology Acceptance Model is the prominent model used by practitioners and academics 

to investigate the potential usage and adoption of technical innovation by consumers in the retail 

sector (Pantano, 2014). To predict the acceptance of a technology, Davis (1989) relied on the Theory 

of Reasoned Action (TRA) of Fishbein and Ajzen (1975) which consists of a simple Stimulus-

Organism-Response model. The construct employed to explain the user’s motivation to use a new 

system is called behavioural intention (BI) and it is best explained by the attitude towards using (AT) 

the system. This, in turn, depends on two other constructs: perceived ease of use (PEOU) and 

perceived usefulness (PU).  

Meta-analysis proved that the TAM is capable of explaining 40% of the behavioural intention to 

use an innovative IT system (Legris, Ingham, & Collerette, 2003) and that the latter is a direct 

predictor of 37% of the variance in actual system usage (Venkatesh, Morris, Davis, & Davis, 2003). 

For this and other reasons Lee et al., (2006, p.752) described it as “the most influential and commonly 

employed theory of information systems”. Yet the TAM has been largely criticized despite its 

popularity in regard to measuring validation and measurements (Yousafzai, Foxall, & Pallister, 2007). 

The main problem is the fact that its constructs and the actual system usage are measured by self-

reported item scales (Chuttur, 2009). Indeed, even though Davis, Bagozzi, and Warshaw (1989) found 

a significant correlation between self-reported constructs and self-reported usage, researchers lack 

absolute measures that can be used for comparisons (Segars & Grover, 1993). Moreover, another 
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critique moved to the TAM is the fact that it shifts the researchers focus away from the human 

behaviour and experience (Benbasat & Barki, 2007). Hence, several constructs have been used to 

extend it e.g. the TAM2 model (Venkatesh & Davis, 2000) adds antecedents to PU and the TAM3 

model (Venkatesh & Bala, 2008) to PEOU. 

 

5.2 Augmented Reality and Mobile Devices 

Previous literature in the retail sector has focused its attention on the application of AR systems 

in physical stores (Dacko, 2017; K. Lee & Chung, 2008; Olsson et al., 2013; Pantano, Priporas, et al., 

2017; Pantano & Servidio, 2012; Poncin & Mimoun, 2014), desktop versions for virtual try-on for 

clothes (Huang & Liao, 2015; Javornik, 2016a, 2016b; Kim & Forsythe, 2008; Lee, Fiore, & Kim, 

2006; Yang & Wu, 2009) and for glasses (Beck & Crié, 2018; Bulearca & Tamarjan, 2010; Javornik, 

2016a; Pantano, Rese, et al., 2017; Poushneh & Vasquez-Parraga, 2017; Rese et al., 2017). In 

contrast, fewer studies concentrate on the use of mobile shopping apps (Hilken et al., 2017; Yim et 

al., 2017). 

Mobile applications help retailers providing consumers with products and services on the go, 

creating a complete new service delivery channel (Garg & Telang, 2012), since now it is possible for 

customers to access the services anywhere and at any time (McLean et al., 2018; Shankar et al., 2016). 

This is why we have decided to focus on the characteristic of interactivity in mobile AR applications, 

which it will be further discussed in the research framework chapter. Moreover, mobile commerce 

has become the prominent way used by companies to communicate with consumers (Ono et al., 2012; 

Shankar et al., 2016). This is especially true for retailers that spend part of their marketing budget to 

improve the customer experience with mobile applications (McLean et al., 2018). 

Shopping apps that are exploiting AR technologies help the consumers to enhance their certainty 

that what they bought is what they were looking for, hence, positively affecting their satisfaction 

(Dacko, 2017). This is the reason why amongst others technological attributes, we have narrowed 

down the focus on the informativeness and vividness of AR mobile systems. This choice will be 

clarified in the research framework section. 

As found by Fulgoni (2014), nowadays mobile usage covers the 60% of the total time spent on 

the internet and these features will grow up as soon as consumers will become even more confident 

with transactions and their mobile devices (mobile and tablet). Moreover, the CEO of eBay, John 
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Donahoe asserted that “mobile is bringing the Internet to you seven days a week, 24 hours a day, on 

your time, at your convenience, where you want to be” (Brynjolfsson et al., 2013, p. 25). This is why 

in our paper we will focus on AR technologies that are available on customers’ smartphones; these 

mobile applications are considered to be among the “most potentially-fruitful” smart technologies 

today (Pantano, Priporas, et al., 2017, p. 225). We believe our research fills the gap in the literature 

review because it focuses its analysis on the mobile application of the AR technology in contrast to 

the vast majority of academic research papers which investigates its application in stores or in 

desktop-based versions.  
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6. Research Framework 

This paragraph aims to develop a conceptual framework which provides support to our research 

on the impacts that a mobile AR technology has on the customer experience. In order to accomplish 

this purpose, we start from the Technology Acceptance Model (Davis, 1989) which has been already 

introduced and discussed previously in this research. We identify two dimensional values that 

characterize an AR technology, the hedonic and the utilitarian. Further, we include three specific 

characteristics of the technology, namely vividness, interactivity and informativeness. The aim is to 

assess their impact on the hedonic and utilitarian values of the mobile AR technology. Lastly, we 

examine the effects of these two dimensions on the customer experience. 

 

Figure 6.1: Research Framework 

 

6.1 The Utilitarian and the Hedonic Values 

Previous literature stream on advanced technologies proposes the TAM as one of the major 

models employed in the marketing and retailing researches (Pantano, Rese, et al., 2017; Pantano & 

Servidio, 2012). The traditional technology acceptance model anchors its foundations on the key 

elements of ease of use and usefulness of a specific technology (Davis, 1989). The perception that 
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users have of these two constructs will define their attitude (positive or negative) towards the system 

(Davis, 1989). Analyzing the consumer’s acceptance of a new technology is of crucial importance to 

assess its success (or unsuccess) in a specific market (Pantano, Rese, et al., 2017). According to Rese 

et al. (2017, p. 308), “the TAM is a suitable approach to explain acceptance and future usage 

intentions”. Therefore it seems to be the appropriate model to be use for the foundation of our 

research.  

Starting from the original version of the model, several researchers adapted and modified the 

TAM by adding new constructs (Pantano, Rese, et al., 2017). One typical extension is to employ the 

construct of perceived enjoyment (PE), which represents the extent to which users perceive pleasant, 

fun and entertaining using the system besides the expected performance (Pantano & Servidio, 2012; 

Van Der Heijden, 2004; Venkatesh & Davis, 2000). Moreover, as we will discuss in the next chapter, 

perceived enjoyment has been related to perceived ease of use and perceived usefulness in numerous 

TAM studies (Padilla-Meléndez et al., 2013; Pantano & Servidio, 2012). 

Following Van Der Heijden (2004), we have decided to incorporate perceived ease of use, 

usefulness and perceived enjoyment in our research and, more precisely we considered the first two 

as being parts of the utilitarian value and the last one of the hedonic dimension of an AR mobile 

application. In fact, it is accurate to elaborate from the basic “quite clear and structured” TAM model 

(Rese et al., 2017, p. 308), a more context specific one that, in our case,  takes into consideration the 

factors that characterize an AR technology. We will use these dimensions to explore how AR 

interactive technologies affect the customer experience (Hassenzahl, Diefenbach, & Göritz, 2010).  

In the marketing and retailing field, prior studies have largely adopted the TAM model. Examples 

are the evaluation of the online and mobile shopping (Kim & Hyun, 2016), the assessment of new 

shops based on immersive technologies (Pantano & Servidio, 2012) and the evaluation of the 

improvement of service delivery in multimedia systems (Kim & Hyun, 2016). Moreover, with a 

particular attention on augmented reality technology, a more comprehensive version of TAM has 

been developed to study virtual try-on systems (Kim & Forsythe, 2008; Jiyeon Kim & Forsythe, 

2007; Lee et al., 2006) and AR based services (Rese et al., 2017). For these reasons we believe that 

the TAM is an appropriate model to study augmented reality and therefore it well fits with our 

research. 

By taking into consideration an omni-channel perspective, nowadays, customers are changing 

the ways they interact within e-commerce (Rose, Clark, Samouel, & Hair, 2012). In fact, they might 
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use new mobile applications “on the go”, to accomplish their needs whenever they are and at any 

time they want (Wang et al., 2015). These mobile applications must have an utilitarian nature if they 

want to be perceived as effective by users (Wang et al., 2015). On the other hand, mobile devices that 

also demonstrate evidence of innovative hedonic value, will be better valued by the customers (Rese 

et al., 2017). In mobile applications the crucial role of these two dimensions is more evident than in 

desktop based or in-store AR systems and therefore our research framework starts from their 

distinction. 

A comprehensive review of literature proposes that both the utilitarian and the hedonic values of 

a technology affect consumer behavior (Hsiao et al., 2016; Kang et al., 2015; S. C. Kim et al., 2016; 

Wang et al., 2015). We have seen how this differentiation is translated into the concepts of user 

experience (Hassenzahl, Diefenbach, & Göritz, 2010) and customer experience (Gentile et al., 2007). 

Researchers considered the latter as a holistic process which includes two variables: cognitive and 

emotional (Edvardsson, 2005; McLean & Osei-Frimpong, 2017; Schembri, 2006; Verhoef et al., 

2009) Indeed, despite the fact that several authors focused merely on the cognitive dimension, 

measuring the satisfaction with the experience (Lemke, Clark, & Wilson, 2011; McLean et al., 2018), 

it is crucial that academics consider also the emotions evoked in the customers while measuring the 

customer experience (McLean & Wilson, 2016; Verhoef et al., 2015).  

To avoid confusion, it is important to distinguish between the satisfaction with the experience, 

which is the cognitive component of CE (McLean et al., 2018) and the customer satisfaction, which 

is an outcome of a positive CE (Shobeiri et al., 2018; Verhoef et al., 2009). We have decided to 

concentrate on the impact of the utilitarian and hedonic values of an AR mobile system on both the 

cognitive and emotional components of the customer experience. We are aware of its 

multidimensional identity (Bagdare & Jain, 2013; Klaus, 2013; Mathwick et al., 2001), but for the 

purpose of this study we wanted to narrow down the focus on these two important dimensions.  The 

difference between the two has been explained in the previous chapter concerning customer 

experience. 

In several researches, the TAM model aims to explore the impact that the utilitarian and hedonic 

values of a technology have on the attitude towards using it and in turn on the behavioral intentions 

(Kim & Forsythe, 2008; Lee & Park, 2014; Pantano, Rese, et al., 2017; Pantano & Servidio, 2012; 

Rese et al., 2017). In contrast, little research has been conducted to uncover whether and in which 

ways these two values impact the customer experience (Hilken et al., 2017). In fact, the main purpose 
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of this study is to understand if an AR technology applied to mobile devices can improve the customer 

experience (Clawson, 2009). Furthermore, we believe that by adopting an omni-channel perspective, 

new interactions between customers and firms are enabled by the implementation of this technology. 

This strengthens the customer-brand relationship and the delivery of a positive customer experience. 

In fact, as mentioned in chapter 3.4, there are several long-term benefits associated to the customer 

experience. For example, customer loyalty, repurchase intention, positive Word-of-Mouth (WoM) 

and greater market shares (Bearden & Teel, 1983; Clawson, 2009; C Fornell, 1992; C. Fornell et al., 

1996). This reasoning led us to go beyond the simple technology acceptance model; the 

implementation of AR mobile systems not only affects the purchasing intention of the users 

(Clawson, 2009), but offers an alternative channel to generate a positive encounter between the firm 

and the customer. This view well fits within an omni-channel perspective. 

 

6.2 The Three Characteristics of Augmented Reality 

We have decided to further investigate three crucial characteristics that define an AR technology, 

namely vividness, interactivity and informativeness. Several authors have pointed their attention 

towards these attributes (Huang & Liao, 2015; Pantano, Rese, et al., 2017; Rese et al., 2017; Rese et 

al., 2014; Yim et al., 2017). These features can be considered important measurement tools to explore 

the possible impact of AR on the users and their interactions with the system (Pantano, Rese, et al., 

2017). By taking into consideration that our study focuses its attention on mobile devices, the next 

chapter of hypotheses development will examine the three characteristics of vividness, interactivity 

and informativeness of AR in greater detail. 

Vividness is an important characteristic of AR technology since both tasks’ completion and users’ 

feelings are strengthened by the realism and the quality of the images created by the medium (Lo & 

Lie, 2008). The degree of vividness is crucial to assess the authenticity of an experience (Lombard & 

Snyder-Duch, 2001). In fact, the possibility to interact with a mobile AR application that presents 

vivid and realistic 3-D animations of a specific product generates a feeling of immersion with the 

technology (Faust et al., 2012; Ryan, 1994). Immersion is defined as the user’s feeling of being totally 

part of the experience (Javornik, 2016b). 

The level of Interactivity of a medium becomes fundamental in a mobile context, where users 

expect to be able to easily interact with a device “on the go” (Wang et al., 2015). In terms of 
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interactivity, smartphones and tablets AR-based systems, due to their nature, offer larger capabilities 

in comparison to desktop and in-store ones. For this reason this characteristic was chosen for our 

research framework. Interactivity directly impacts users’ reactions and therefore influences the 

outcome of their valuation regarding the AR technology (Hoffman & Novak, 2009). It is considered 

interactive a AR technology that let users interact and modify the augmented setting (van Noort, 

Voorveld, & van Reijmersdal, 2012). Other academics support our decision to adopt interactivity and 

vividness by defining these two features as antecedents of the effectiveness and the enjoyment of AR 

systems (Jiang & Benbasat, 2007; Yim et al., 2017). 

The level of Informativeness of the medium has been identified as another major predictor of 

user’s attitude towards a technology  (Chen & Tan, 2004; Chen & Wells, 1999). In particular 

Hausman and Siekpe (2009) consider it to be of great importance in the field of mobile commerce. 

Despite its implicit capacity to deliver experiential value to customers, AR is capable of reducing 

their uncertainty in the decision-making process (Dacko, 2017). With specific regard to mobile 

devices, users want and expect to find useful information “on the go” in an easy and fast manner in 

order to support their actions and decisions (Fassnacht & Koese, 2006). We therefore deem it as 

another appropriate element for our framework. Table 6.1 shows the definitions of the constructs that 

develop our research model. 

Table 6.1: Definitions of the Research Constructs 
Construct Concept Definition Source 

Vividness The representational richness of a mediated environment as 
defined by its formal features, that is, the way in which an 
environment presents information to the senses.  

Steuer, (1992) 

Interactivity The extent to which users can participate in modifying the  
form and content of a mediated environment in real time. 

Steuer, (1992) 

Informativiness The extent to which users can obtain enhanced information in a    
context-sensitive interface. 

Yaoyuneyong 
et al., (2016) 

Hedonic Value The extent to which using a (AR) technology is perceived to be 
enjoyable for its own sake, without considering performance 
related outcomes.  

Davis et al., 
(1992) 
 

Utilitarian Value The degree to which an individual perceives a (AR) technology 
as enhancing his or her performance at tasks. 

Davis, (1989) 

Customer Experience -The result of the subjective human related reaction of the users 
to all the indirect and direct interactions with the firm. 
 
-An experience occurs when a company intentionally uses 
services as the stage, and goods as props, to engage individual 
customers in a way that creates a memorable event. 

Meyer and 
Schwager, 
(2007) 
Pine and 
Gilmore, 
(1998) 
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7. Hypotheses Development 

Starting from the concepts mentioned above, in the following chapter our hypotheses are 

developed. Firstly, it is introduced how the utilitarian value of the technology relates to the hedonic 

dimension and the customer experience. Then, the relation between the hedonic value and the 

customer experience is presented. Lastly, the three characteristics of an AR technology, namely 

vividness, interactivity and informativeness and their relations with both the utilitarian and the 

hedonic dimensions are shown.  

 

7.1 Utilitarian Value 

The utilitarian value refers to the functionality of a system (Van Der Heijden, 2004), which 

should be designed so that it assists the user while he/she performs his/her “do-goals” (Hassenzahl, 

Diefenbach, & Göritz, 2010). The utilitarian dimension of a technology relates to the performance-

related effectiveness of a system (Hilken et al., 2017) and McLean et al. (2018) found that it is an 

effective driver of the customer experience. Indeed, these utilitarian factors are antecedents of the 

extrinsic values of the consumer experience and they fulfil user’s objectives (Hassenzahl, Diefenbach, 

& Göritz, 2010). Starting from the Technology Acceptance Model, we have decided to focus on the 

utilitarian variable, by merging two dimensions employed in several researches on the AR 

technology:  the usefulness and the ease of use of a technological system (Pantano, Rese, et al., 2017; 

Pantano & Servidio, 2012). 

 

7.1.1 Ease of Use 

Ease of use concerns the extent to which learning how to use an interactive technology does not 

require a mental effort for the customers (Davis, 1989). A technological system is perceived as easy 

to use when it allows user to effectively complete task; through its usage the user’s performance is 

improved in terms of productivity and efficiency (Chau & Lai, 2003). Similarly, Nambisan (2011) 

defines the usability dimension as the user’s experience while he navigates and uses the online 

environment. When the usability increases, consumers are able to surf the online atmosphere without 

any problems or drawback preventing them to achieve their desired purposes (Nielsen, 1999; Preece, 

2000). 
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Perceived ease of use has been found to positively impact perceived enjoyment (Chung & Tan, 

2004; Novak, Hoffman, & Yung, 2000; van Der Heijden, 2003). For instance, Pantano, Rese, et al. 

(2017) proved that perceived ease of use is positively and significantly associated to the perceived 

enjoyment for users while virtually trying on glasses. Similarly, if the usability of an informational 

system is low, the perceived fun, the users’ satisfaction and the overall system quality decrease 

(Vieira, 2010; Vrechopoulos, O’keefe, Doukidis, & Siomkos, 2004; Yoon & Kim, 2007). Therefore, 

the easiness in searching and finding products and information online has an impact on the shopping 

experience (Kowatsch & Maass, 2010; Udo, Bagchi, & Kirs, 2010; Yoon & Kim, 2007). 

 

7.1.2 Usefulness 

The Usefulness of a technology refers to its convenience and compatibility in relation to the task 

that the user wants to fulfill (Delone & Mclean, 2003). Convenience is considered as one of the 

greatest advantage of shopping online (Yoon & Kim, 2007) and it has a significant impact on 

consumers satisfaction (Thirumalai & Sinha, 2011). As we have previously discussed talking about 

the TAM, the user’s adoption of a technological system depends on its perceived usefulness and ease 

of use (Davis, 1989). 

Several factors influence the effectiveness of a technology; examples are the speed and the 

quality of information (Wixom & Todd, 2005). Users are conscious of the time spent using a 

technological device, thus a customer experience to be assessed as effective needs to be completed in 

a timely manner (McLean et al., 2018). Similarly, customer have by nature a pragmatic and aim-

oriented behavior (Hoffman & Novak, 2009), therefore they seek for online experiences that are 

informative, valuable, useful and worthy (Mathwick et al., 2001; Sorooshian et al., 2013). For all 

these reasons, Bhattacherjee (2001) argues that the usefulness of a technology has a direct effect on 

its continued use and on customer’s satisfaction while using it. Moreover, following the TAM’s 

constructions, the higher the perceived usefulness of augmented reality, the more positive the attitude 

towards the media itself (Yim et al., 2017). 

As mentioned above, we have decided to incorporate ease of use and usefulness in the broader 

utilitarian dimension of the technology. Following the relationship discussed in the previous 

paragraphs the following hypotheses are developed. 
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7.1.3 The Impact of the Utilitarian Value on the Customer Experience 

Departing from the Technology Acceptance Model (Davis, 1989) and the Expectancy 

Confirmation theory with Information Technology (Bhattacherjee, 2001), a relationship between the 

utilitarian value of a system and the emotional and cognitive elements of the customer experience has 

been found (McLean et al., 2018). For example, McLean and Wilson (2016), Klaus (2013) and Wang 

et al. (2015) found that the impression of spending time utilizing an app diminishes if the mobile app 

is easy to use and convenient. This, in turn leads to a more favorable customer experience (Wang et 

al., 2015). Therefore, we postulate the following hypothesis: 

Hp1: The utilitarian value of the mobile AR technology has a significant and positive effect 

on the customer experience. 

 

7.1.4 The Impact of the Utilitarian Value on the Hedonic Construct 

Several TAM studies have correlated the utilitarian values (perceived ease of use and perceived 

usefulness) of a technology with the perceived enjoyment while using it (Pantano & Servidio, 2012). 

It is broadly acknowledged that there is a positive relationship between perceived usefulness and 

perceived enjoyment (Chung & Tan, 2004; Davis, 1989; F. D. Davis, Bagozzi, & Warshaw, 1992). 

A similar result has been obtained by McLean et al. (2018).which suggest that the utilitarian factors 

of ease of use and usefulness of a technology may lead to higher degree of enjoyment while using a 

retailer’s mobile application. Thus, we postulate the following hypothesis: 

Hp2: The utilitarian value of the mobile AR technology has a significant and positive effect 

on the hedonic dimension. 

 

7.2 Hedonic Value 

Contrary to the utilitarian dimension, the hedonic values aim to fulfill the users’ experience with 

pleasure and fun, sustaining the so called “be-goals” whilst interacting with the media (Hassenzahl, 

Diefenbach, & Göritz, 2010). The importance of the hedonic component has been recently supported 

by Hsiao et al. (2016), which proposes that customers will not reach a high degree of satisfaction 

while using a mobile application without a certain level of enjoyment, fun and entertainment.  Indeed, 
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this value has an impact on the satisfaction of the customers with whole experience and on customers’ 

emotions (McLean et al., 2018). Positive or negative emotions will influence the individual’s 

psychological well-being (Moe, 2003).  

The hedonic features (animated images, attention on colors, sounds, and vivid layouts, etc.) 

intend to provide fun and pleasure to users while they interact with the augmented setting 

(Hassenzahl, Diefenbach, & Göritz, 2010; Van Der Heijden, 2004). With concern to AR technology, 

augmented services that offer hedonic values, as entertainment, fun and enjoyment, lead to an 

enhanced customer experience (Childers, Carr, Peck, & Carson, 2001). In fact, these values impact 

the satisfaction with the experience (Bulearca & Tamarjan, 2010) by evoking feelings of pleasure that 

can eventually influence the customers’ capability to evaluate an offer (Grohmann, Spangenberg, & 

Sprott, 2007). 

From an omni-channel perspective, online shopping is treated as a service experience (Dabholkar 

& Bagozzi, 2002), where customers often face difficulties to visualize the products/offers in their real 

environment (Çadırcı & Köse, 2016). By exploiting the widespread of AR technologies, many 

companies are using augmentation to enhance the customers’ online service experience (Hilken et 

al., 2017). AR consents customers to evaluate the offerings, while playfully interacting with the 

manipulated setting (Rosa & Malter, 2003). In support to this concept, scholars demonstrated that the 

customer experience while using AR has to be playful, fun and challenging, but not overly complex 

(Dennis et al., 2014; Pantano, Rese, et al., 2017). 

The role of emotions in a service environment has been widely supported by recent literature, 

which confirms the key role of the emotional factors in the construct of a service experience 

(Edvardsson, 2005; G. Lee & Lin, 2005; Seiders, Voss, Grewal, & Godfrey, 2005).  

 

7.2.1 The Impact of the Hedonic Value on the Customer Experience 

One of the major investigated aspects of the hedonic value is the perceived enjoyment, which 

has a dominant influence towards the attitude and final intention to use a manipulated system 

(Childers et al., 2001; F. D. Davis et al., 1992; Van Der Heijden, 2004). Such affirmation is supported 

by the fact that “perceived enjoyment” has been introduced as an element of the TAM3 model 

(Venkatesh & Bala, 2008). In relation to AR, enjoyment is described as the grade to which using the 

manipulated system is perceived as being enjoyable, separately from any related effects (F. D. Davis 



  36 

et al., 1992; Venkatesh & Davis, 2000). In contrast, if the interaction is perceived by the customer as 

boring, the degree of enjoyment and fun will decline and so will the emotional component of the 

experience (Honeycutt, 2005; Mummalaneni, 2005). Such findings are supported by experiential 

theorists, who propose that the customer behavior throughout the experience is determined not only 

by the cognitive, but also by the emotional dimension (Hirschman & Holbrook, 1982). 

The previous section of this paper has outlined how the utilitarian value of the technology is 

related to the customer experience (McLean et al., 2018). Nonetheless, the findings mentioned above 

have clarified the crucial and complementary importance of the hedonic value of AR in fulfilling the 

customer experience with pleasure, entertainment and fun (Hassenzahl, Diefenbach, & Göritz, 2010). 

Hence, we postulate the following hypothesis:  

Hp3: The hedonic value of the mobile AR technology has a significant and positive effect 

on the customer experience. 

 

In conclusion, it can be argued that applications exploiting AR capabilities in marketing and 

retailing offer the opportunity to engage users by providing benefits that go beyond the normal 

customer encounter (Rese et al., 2017). Both utilitarian and hedonic values are relevant in order to 

empower users with more complete information that will lead to a more accurate decision-making 

process and to increase the perceived fun; the result is an enhanced customer experience (Rese et al., 

2017). Furthermore, thanks to AR systems, the relations toward a brand can become more interactive 

and personal, enabling companies to create positive brand attitude and customer satisfaction 

(Eyüboğlu, 2011).  

 

7.3 Vividness 

Vividness has been defined by Steuer (1992, p. 80) as the technology’s capacity of creating a 

“sensorially rich mediated environment”. Starting from the technological perspective vividness 

depends on the number of sensory dimensions produced by a particular media (H. Li, Daugherty, & 

Biocca, 2002; Witmer & Singer, 1998) and on the quality of product presentations (Jiang & Benbasat, 

2007). The latter is related to the concept of aesthetic quality, which for example refers to the visual 

appealing and realism of 3D images (Cyr & Bonanni, 2005; Tsikriktsis, 2002; van Der Heijden, 2003) 

This is the reason why vividness is also defined as richness, realness or realism (Sadowski & Stanney, 
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2002; Witmer & Singer, 1998). To link these concepts to the augmented reality systems, Pantano, 

Rese, et al. (2017) stated that the perception of realism of an experience is positively affected by the 

technical qualities of this particular technology; he refers to them as aesthetic qualities. 

 

7.3.1 The Impact of Vividness on the Utilitarian Value 

The high realistic interfaces which characterize augmented reality applications, provide more 

dynamic 3D animation in comparison to other traditional media tools (Lee & Park, 2014). Virtually 

interacting with a 3D animation of a product can support the customer decision-making process 

(Olsson et al., 2013; Papagiannidis et al., 2017) and foster the confidence of the buyer (K.-Y. Lee, 

2012; Nisbett & Ross, 1980). Indeed, the fact that users cannot touch the real product is compensated 

by the visual information (digital and interactive images, videos, etc.) offered by the augmented 

experience (Algharabat & Dennis, 2010; Pantano & Servidio, 2012; Papagiannidis et al., 2017). The 

consumer decision making process of the user is supported by the virtual content the AR apps offer 

(Adhani & Rambli, 2012). 

As argued by Cheng, Chieng, and Chieng (2014) the sensory perception and the mental imagery 

formation of the customer are quickened by the realism and vividness of virtual images (or aesthetic 

quality). Customers are empowered by vivid portrayal to mentally envision the products in the future 

consumption context (Phillips, Olson, & Baumgartner, 1995). All this facilitates the customers’ 

effective collection of information about the products (Ariely, 2000). This, improves the consumer 

search experiences and thereby the perceived usefulness of the media (Childers et al., 2001; van Noort 

et al., 2012). Moreover, in his study Pantano, Rese, et al. (2017) found that the aesthetic quality of a 

virtual try-on system for glasses impacts the perceived ease of use of this AR application. Therefore, 

we formulate the following hypothesis: 

Hp4: Vividness has a significant and positive impact on the utilitarian value of AR. 

 

7.3.2 The Impact of Vividness on the Hedonic Value 

In the context of online shopping, vivid images of interactive technologies are associated to an 

enhanced emotional experience (Yim et al., 2017) and 3-D advertising has been found more enjoyable 

than the traditional 2-D television advertising (Yim, Cicchirillo, & Drumwright, 2012). The pleasure 
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and enjoyment of an electronic system, its hedonic dimension, are associated to the aesthetic quality 

of the system itself (Norman, 2002; Zhang & Li, 2005). Similarly, Jihyun Kim, Fiore, and Lee (2007) 

argued that consumers’ mental play and fantasies are stimulated when users have the possibility to 

try apparels on a 3-D virtual model. 

Vividness has been often proposed as an antecedent of flow. Hoffman and Novak (2009) defined 

the latter as “the complete engagement with and immersion in an activity” and it has been proven to 

enhance perceived enjoyment while using a system (Hoffman & Novak, 2009, p. 24). In his study on 

the German and Italian markets Pantano, Rese, et al. (2017), associated higher aesthetic quality of the 

technology with a more intense feeling of enjoyment while virtually trying on glasses. Thus, we claim 

the following hypothesis: 

Hp5: Vividness has a significant and positive impact on the hedonic value of AR. 

 

7.4 Interactivity 

Interactivity has been chosen as a critical characteristic of AR and it is considered to be 

fundamental for assessing digital and virtual media (Steuer, 1992). In fact, interactivity refers to the 

“extent to which users can participate in modifying the form and content of a mediated environment 

in real time” (Steuer, 1992, p. 84). Theories vary widely on the academic definitions of interactivity, 

yet scholars agree on the complementary role of interactivity in assessing AR effectiveness (Kiousis, 

2002; Steuer, 1992). From a holistic point of view, interactivity can be seen as both a technological 

outcome and a user perception. It includes the perceived degree of control over the medium, the extent 

to which it allows users to engage with a two-way conversation and the level of responsiveness of the 

medium (Song & Zinkhan, 2008; van Noort et al., 2012). Due to the fact that an AR system combines 

real with virtual content in real time (Azuma, 1997) an interactive AR technology will facilitate users 

to be involved with the content (Hoffman & Novak, 2009).  

Concerning the technological outcome stated above, three empowering features of the 

technology are important to improve interactivity:  

• The range, which refers to how largely the content in the mediated setting can be manipulated;  

• The mapping, referring to how similar the control used in the mediated setting is to the real 

one;  
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• The speed, which relates to the speediness of manipulating the content in the mediated setting. 

(Steuer, 1992) 

On the other hand, the sense of interactivity involves users’ subjective perceptions of the 

interaction (Downes & McMillan, 2000; Newhagen, Cordes, & Levy, 1995). Indeed, users cannot 

experience a sense of interactivity without their active willingness to engage with the manipulated 

media (Newhagen et al., 1995). The mediated setting needs to be technologically effective and precise 

in delivering the manipulated information in a manner that promptly augments the users’ subjective 

intention to interact and participate (Yim et al., 2017). While the novelty effect will be decayed as 

soon as users become familiar with the manipulated setting, AR takes more advantages from the 

media feature of interactivity (Tellis, 1997). Studies demonstrated that interactivity simplifies the 

stimulation of bright memories within the users, which in turn enhances the overall consumers’ 

satisfaction throughout the experience (Huang & Liao, 2015). Moreover, it is assumed that high levels 

of interactivity will generate a greater customer experience (Poushneh & Vasquez-Parraga, 2017). 

 

7.4.1 The Impact of Interactivity on the Utilitarian Value 

The utilitarian value (usefulness and ease of use) of a manipulated setting is influenced by its 

interactivity which, if increased, allow users to gather information more precisely and effectively 

(Ariely, 2000). In fact, interactivity boosts the quality of search throughout the customer experience, 

guiding the users to obtain the needed information and, therefore enhancing the perceived usefulness 

of the AR technology (Kim & Forsythe, 2008). It has been found that the workload and learning costs 

of information processing is decreased by high levels of interactivity, thus influencing the ease of use 

of AR (Brasel & Gips, 2014; Huang & Liao, 2015). Moreover, as for the hedonic dimension, 

interactivity facilitates the stimulation of bright memories, which will assist the decision-making 

process (Huang & Liao, 2015). 

In conclusion, it can be said, that depending on how precisely an AR technology provides 

interactive and vivid information, users will perceive a low or high sense of immersion within the AR 

technology itself (Kim & Forsythe, 2008). Hence, if users perceive slow responses, low interactivity 

and poor vividness while dealing with the manipulated setting, the sense of immersion within the AR 

technology will be limited (Ryan, 1999). This in turn influences the behavioral intentions towards the 

AR setting (Huang & Liao, 2015; Javornik, 2016b; van Noort et al., 2012). Based on such findings, 



  40 

we postulate that interactivity has a positive impact on the utilitarian (usefulness and ease of use) 

value of an AR technology. Hence, we propose the following hypothesis: 

Hp6: Interactivity has a significant and positive impact on the utilitarian value of AR.  

 

7.4.2 The Impact of Interactivity on the Hedonic Value 

The hedonic value, the pleasure and the enjoyment of a manipulated setting is associated with 

the interactiveness of the technology itself (Klimmt, Hartmann, & Frey, 2007). Firstly, interactive 

technologies that offer a sense of control with regard to the objects visualized and that display vivid 

visualizations, tend to generate a more effective emotional experience (Klimmt et al., 2007). This is 

accepted by several researchers which affirm that the interactivity of AR evokes feelings of fun, 

enjoyment, trust and immersion (Hoffman & Novak, 2009; Javornik, 2016b; Poushneh & Vasquez-

Parraga, 2017). Moreover, the interactiveness of an AR technology has been related to the concept of 

flow, defined as “a seamless sequence of responses” that enhances the perceived enjoyment of the 

users (Hoffman & Novak, 2009, p. 57). Finally, highly interactive experiences generate high degrees 

of playfulness, which link interactivity with the hedonic dimension of AR (Huang & Liao, 2015). 

Based on such findings, we postulate that interactivity has a positive impact on the hedonic dimension 

of an AR technology. Hence, we propose the following hypothesis: 

Hp7: Interactivity has a significant and positive impact on the hedonic value of AR.  

 

7.5 Informativeness 

Another important element that needs to be considered while assessing the utilitarian dimension 

of an AR technology is its capability to be informative (Pantano, Rese, et al., 2017). Dacko (2017) 

found that users consider mobile augmented reality shopping apps capable of providing them with 

benefits that other media fail to yield during the shopping experience. One positive aspect is the fact 

that AR supports customers in their decision-making process by providing high quality of information 

(Wixom & Todd, 2005). For example, AR-enhanced advertisements are considered more informative 

and effective by consumers in comparison to the printed-based ones (Yaoyuneyong et al., 2016). 

Similarly, AR has the ability to virtually embedding content into customer’s physical environment in 

an interactive and real-time way (e.g., projecting a visualization of a chair on the user’s room and 
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letting him positioning it in a natural and realistic way) (R. Azuma et al., 2001).Thus, by providing a 

context-sensitive interface with enhanced information (Yaoyuneyong et al., 2016), AR fosters the 

user’s certainty that he/she is buying what it is really needed and wanted (Adhani & Rambli, 2012; 

Dacko, 2017; Pantano, Priporas, et al., 2017). 

This increased clarity about the offering lets customers feel more confident about their purchase 

decisions (Chen & Tan, 2004). Since online shopping is considered to be a service experience 

(Dabholkar & Bagozzi, 2002), several companies (e.g. IKEA, L’Oréal, Yelp, Westpac, UPS, 

American Apparel, Marriott) have adopted a strategy of service augmentation implementing AR 

solutions (Hilken et al., 2017). In the context of online shopping, it is complicated for clients to get 

the sense of their service experiences or to visualize how products would fit (Çadırcı & Köse, 2016). 

However, now goods and services can be virtually tried at home thanks to AR technology. This 

system permits clients to participate in a smarter interaction with the offering itself (Kim & Forsythe, 

2008; Rese et al., 2017) in comparison to other current technologies (Javornik, 2016b). The result is 

an improved experience (Marinova et al., 2017), where it becomes easier for customers to engage in 

an effective and enjoyable online shopping (Childers et al., 2001). In contrast, the shopping 

experience might be negatively affected when products information is not easy to search and find 

(Kowatsch & Maass, 2010; Udo et al., 2010; Yoon & Kim, 2007). Finally, AR system is able to 

provide context sensitive experiences that help customers accomplish their objectives. For example, 

virtually trying a pair of glasses is more embedding and embodying than the typical 360-degree 

product representations or the photo-based try-on (Hilken et al., 2017). Therefore, AR has the 

capability to provide users with useful additional information in relation to any momentarily issues 

nearby them (Olsson et al., 2013). 

 

7.5.1 The Impact of Informativeness on the Utilitarian Dimension 

Taking into consideration all the above-mentioned concepts, it can be deduced that the quality of 

information provided by an AR technology-based system has a significant and positive impact on the 

perceived usefulness (Pantano, Rese, et al., 2017). When users can access information in an easy, fast 

and accurate way, they perceive the new system as a useful tool for supporting their purchase decision 

(Pantano, Rese, et al., 2017). Moreover, it has been empirically proved by Wixom and Todd (2005) 

that perceived usefulness of a software is positively impacted by the information quality of the 

system. Similarly, the perceived ease of use of a company website depends on its level of 
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informativeness (Priporas, Stylos, & Fotiadis, 2017). Thus, research has focused on the cognitive 

process of consumer evaluation of the service experience (Rese et al., 2017). However, little room 

has been left to the study on how the perceived informativeness impacts the utilitarian value of the 

technology. Therefore, in our model we postulate the following hypothesis: 

Hp8: Informativeness has a significant and positive impact on the utilitarian value of AR. 

 

Table 7.1: Hypotheses Development and Supportive Literature  

Hypotheses Supportive literature 

Hp1: The utilitarian value of the mobile AR technology 

has a significant and positive effect on the customer 

experience 

McLean et al., (2018); Mclean and Wilson, (2016); 

Wang et al., (2015) 

Hp2: The utilitarian value of the mobile AR technology 

has a significant and positive effect on the hedonic 

dimension 

Pantano and Servidio, 2012; Padilla-Meléndez et al., 

(2013); Davis et al. (1992); Chung and Tan (2004) 

Hp3: The hedonic value of the mobile AR technology 

has a significant and positive effect on the customer 

experience 

Hassenzahl et al., (2010); Honeycutt, (2005); 

Mummalaneni, (2005) 

Hp4: Vividness has a significant and positive impact on 

the utilitarian value of AR 

Deependra (2016); Ariely (2000); Childers et al. (2001) 

Hp5: Vividness has a significant and positive impact on 

the hedonic value of AR 

Norman, (2002); Zhang and Li, (2005); Hoffman and 

Novak, (1996); Deependra (2016) 

Hp6: Interactivity has a significant and positive impact 

on the utilitarian value of AR 

Ariely, (2000); Kim and Forsythe, (2008); Huang (2015) 

Hp7: Interactivity has a significant and positive impact 

on the hedonic value of AR 

Klimmt, Hartmann, and Frey, (2007); Hoffman & 

Novak, (2009); Javornik, (2016b); Poushnesh & 

Vasquez-Parraga, (2017) 

Hp8: Informativeness has a significant and positive 

impact on the utilitarian value of AR 

Pantano, Rese, & Baier, (2017); Wixom and Todd, 

(2005); Priporas, Stylos, & Fotiadis, (2017) 
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8. Methodology 

The following section presents the methodology employed in our research. The first section 

describes in details the decisions that provide the foundation and justifications of what has been done 

to answer the research question of our study. The philosophy of science, the research approach, the 

research strategy and the research design are presented and clarified in this first part. Successively, 

the methods applied to collect empirical data are discussed and analyzed. Lastly, the experimental 

procedure, the questionnaire design and the description of the measurement variables are described 

and justified. 

 

8.1 The Methodological Framework 

In order to conduct a scientifically legitimate and accepted research, several methodological 

choices need to be discussed. For this purpose, the “onion” framework (Figure8.1) proposed by 

Saunders (2011) seems to be the most suitable tool to create a well-structured explanation of the 

methodological procedures followed in our project. Indeed, it clarifies the different stages that need 

to be addressed in the development of the research methodology (Saunders, 2011). As illustrated 

below, the framework developed by Saunders (2011) involves five different layers: research 

philosophy, research approach, research strategy, research design and data collection. This approach 

is particularly beneficial because it can be adapted to any type of research methodology and it can be 

used in different contexts (Bryman, 2015). 

Figure 8.1 
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8.2 Research Philosophy 

It is commonly believed that the starting point of the design of a research project is the definition 

of the research philosophy, because it underpins the authors’ assumptions and world’s vision 

(Malhotra & Birks, 2006). According to Bryman (2015) it refers to the assortment of believes that 

relate to the nature of the reality being investigated and it forms the basis and the justification for how 

the study has been conducted (Flick, 2011). Generally, research philosophy is concerned with both 

knowledge development and the nature of knowledge (Saunders, 2011).  

 

8.2.1 Epistemological Considerations 

The epistemological considerations refer to the concept of knowledge development; indeed they 

are concerned they are concerned with “what kinds of knowledge are possible” and according to 

which criteria knowledge can be assessed as adequate and legitimate (Blaikie, 2010, p. 92). In other 

words, it aims to answer the question of what it is considered as “acceptable knowledge in a given 

discipline” (Bryman, 2015, p. 23). There are several doctrines that are commonly employed to justify 

the philosophy of the research: positivism, realism, interpretivism subjectivism, objectivism and 

pragmatism (Saunders, 2011). 

For this thesis the positivism has been chosen. It advocates that in order to study social reality 

and, in our case consumers and marketing phenomena, someone should apply the methods of the 

natural sciences (Bryman, 2015). Furthermore, in marketing research the commonly used perspective 

while developing new theories has been positivism (Malhotra & Birks, 2006). Positivism relies on 

the principle that reality exists independently on the concept being studied (Newman & Benz, 1998). 

We believe that this paradigm is particular relevant in our research because it perceives reality as 

“something that needs to be derived from experience” (Blaikie, 2010, p. 97). 

 

8.2.2 Ontological Considerations 

Talking about ontological considerations instead, it can be said that they relate to the nature of 

social reality (Blaikie, 2010). The question here is whether someone considers social entities as 

“objective entities external to social actors or whether they are social constructions derived from 

social actors’ perceptions and actions” (Bryman, 2015, p. 27). These two proposition are commonly 
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referred as objectivism and constructivism. From the ontological point of view, our research is 

coherent with the former paradigm since we saw knowledge and reality as something that cannot be 

influenced by the observer (Blaikie, 2010).  

Therefore, both the objectivism and the positivistic approaches allow us to use the existing theory 

to develop hypotheses; these hypotheses will then be tested and confirmed or rejected (Saunders, 

2011). Positivist researchers seek for relationships and correlations between variables to understand 

the laws that govern the social and physical world (Bryman, 2015). In our case, applying a scientific 

approach to a marketing research has the goal of establishing relationships that predict and explain 

the AR marketing phenomenon (Malhotra & Birks, 2006). For all these reasons we believe that our 

thesis is aligned with these two paradigms, since it aims to validate hypotheses developed from the 

theory by employing empirical data gained from concrete experiences. 

 

8.3 Research Approach 

The nature of a research approach can be deductive or inductive. Within the inductive research 

approach the process begins with data collection and, as a result of the empirical data analysis, a 

theory is developed (Saunders, 2011). In contrast, within the deductive research approach, the process 

starts with the review of an existing theory in order to deduce and develop hypotheses; then a research 

method is applied to empirically test and validate or reject the hypotheses (Saunders, 2011). Our 

research follows a deductive approach.  

The theory reviewed concerns literature stream on a specific topic in order to gain deep 

knowledge of it (Bryman, 2015). This paper focuses on theories related to literature stream on 

augmented reality and customer experience and build upon them hypotheses that will be tested and 

then either validated or rejected. In the deductive research approach, hypotheses are of fundamental 

importance (Blaikie, 2010).  In fact, hypotheses “are used to establish whether a relationship between 

two variables that have been measured in a probability sample could be expected to exist in the 

population from which the sample was drawn” (Blaikie, 2010, p. 147). 

In our study, the hypotheses developed aim to uncover whether AR technology has a significant 

and positive impact on the customer experience. Due to the fact that a deductive research approach 

is normally associated with a positivist perspective, this approach seems to be the most suitable one 

for our study (Bryman, 2015). Positivists aim to create generalizable, representative and reliable data. 



  46 

The generalization of facts is another attribute of a deductive research approach (Malhotra & Birks, 

2006). Indeed, with a satisfactory sample, it is possible to statistically generalize the results for the 

specific population studied (Saunders, 2011). The fact that a deductive approach has been applied by 

previous researchers for the study of augmented reality further justify our decision (Çadırcı & Köse, 

2016; Dacko, 2017; Hilken et al., 2017; Huang & Liao, 2015; McLean et al., 2018; Pantano, Priporas, 

et al., 2017; Pantano & Servidio, 2012; Papagiannidis et al., 2017; Rese et al., 2017).  

 

8.4 Research Strategy 

The research strategy has the purpose to set the plan necessary to answer the research questions 

investigated in the study (Saunders, 2011). Literature has distinguished between quantitative and 

qualitative research. The former refers to the strategy in which the quantification is highlighted while 

collecting and analyzing data whereas in the latter words are emphasized (Bryman, 2015). In our 

thesis we decided to adopt a quantitative approach because we want to stress the importance of four 

different concepts: measurements, causality, generalization and replication. 

Quantitative measurement allows us to “delineate fine differences between people” in a 

consistent manner, providing the foundation to estimate the degree of relationship between variables 

(Bryman, 2015, p. 111). For example, in our case we want to detect clear variation in terms of positive 

customer experience while using while using AR systems. In most quantitative research strong 

attention is posed on the explanation of a phenomenon; saying why things are the way they are is 

more important than describing how they are (Bryman, 2015). In other words, as quantitative 

researchers, we want to examine the causes of variation in the dependent variable. Thus, the 

explanatory perspective was chosen to explore the nature of the relationships between AR technology, 

its characteristics and the customer experience. 

Continuing with the concept of generalization, quantitative methods increase the easiness with 

which we can generalize our findings to the whole population (Bryman, 2015). Differently from 

qualitative research we exploit the fact that this method bases its effectiveness on a large number of 

respondents (May, 2011). Considering the facility through which we can access data approaching a 

vast amount of students at the University campus, we decided to adopt this strategy (May, 2011). 

This focus on a larger sample and the attention on the comparison of data in a systematic manner 

makes it easier for us to discover the relationships between the AR characteristics and the customer 
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experience. A qualitative approach would not give us the same opportunity to extend our findings 

beyond the horizon of our research (Bryman, 2015). Finally, we want our study to be as replicable as 

possible so that future research can build on top of what has been found by us. Coherently with the 

deductive approach, we base our research approach on the fact that hypotheses, before being tested, 

must be developed from the theory (Blaikie, 2010; Saunders, 2011). 

Nonetheless, quantitative research has been the center of a great deal of criticism mainly due to the 

different visions that qualitative researchers have in terms of epistemological and ontological 

considerations. Quantitative investigators view the social world as the natural one and they do not 

consider the fact that, differently from the object of natural sciences, people interpret the world around 

them (Bryman, 2015). Moreover, they consider social life as static and independent from people’s 

lives, thus it is difficult to know how a possible relationship between variables has been produced by 

the people that participated in the research (Bryman, 2015). Table 8.1 explains in greater detail the 

difference between qualitative and quantitative strategies and the philosophical assumptions behind 

this choice. Since our paper is concerned with people’s behavior and we aim to discover large scale 

trends and connections between variables, we decided to adopt a quantitative method.  

Table 8.1: Differences between Quantitative and Qualitative Research Strategies 

Quantitative Qualitative 

Numbers Words 

Point of view of researcher Point of view of participants 

Researcher distant Researcher close 

Theory testing Theory emergent 

Static Process 

Structured Unstructured 

Generalization Contextual understanding 

Hard, reliable data Rich, deep data 

Macro Micro 

Behavior Meaning 

Artificial setting Natural setting 
Source: Bryman (2015) 
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8.5 Research Design 

The research design gives a structure for the data collection and data analysis (Bryman, 2015). 

In our dissertation we have decided to employ a cross sectional design, which according to Bryman 

(2015, p. 49):  

“entails the collection of data on a sample of cases and at a single point of time, in order to 

collect a body of quantitative or quantifiable data in connection with usually many more than two 

variables, which are then examined to detect patterns of associations”. 

Since we are interested in understanding the variation of the perception of the customer 

experience due to the application of AR systems, it is easier to uncover this effect when a large 

number of cases are examined. Similarly, our data have been collected more or less simultaneously 

after the completion of the questionnaires. Contrary to the experimental design, in which participants 

are pre-tested and post-tested after the exposition to the experiment (Bryman, 2015), we wanted focus 

on the impression that respondents have the first time they try an AR-technology based app. Indeed, 

there are several threats to both the internal and external validity of an experimental design (Bryman, 

2015). In this type of research, these threats are represented by the fact that respondents may become 

more experienced in trying the application when re-taking the test and by the fact that people may 

have changed their opinion and knowledge about the technology. Therefore, we decided that it was 

not the most appropriate design method for our dissertation. 

However, the cross-sectional method has been also criticized because it is only possible to infer 

that there is a relationship between certain variables without being certain of the direction of this 

influence. This is caused by the fact that we cannot order or manipulate the variables as it happens 

with the experimental design (Bryman, 2015). An ambiguity is created since the researcher cannot be 

sure whether the relationship, if existent, is casual and it is A influencing B and not the other way 

around (Bryman, 2015). Nonetheless, in this dissertation we are less interested in understanding the 

direction of the effect, but more focused on actually revealing whether there is a relationship. Indeed, 

the direction of the relationship is suggested by the literature stream on the topic. Thus, the cross-

sectional method has been recognized as the most appropriate. 
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8.6 Data Collection 

The following paragraph presents and discusses the data collection methods utilized in this study. 

In order to answer our research question, this dissertation employed both primary and secondary data. 

A detailed description and a critical analysis of the positive and negative aspects of the two methods 

chosen is proposed. We believe that combining these two approaches establishes a research’s 

foundation which is more reliable (Saunders, 2011). 

 

8.6.1 Secondary Data 

The secondary data were collected first to examine what and how much has been studied and 

written about the topic of our study. Following the deductive approach, a literature review has been 

conducted to build the knowledge and the research framework for our thesis. To collect the secondary 

data, two tools allowed us to access peer reviewed articles, journals and published books, namely the 

Copenhagen Business School library’s online service and Google Scholar.   

The keywords used to obtain the literature sources were: “AR”, “Augmented Reality”, 

“Marketing”, “Retailing”, “Customer Experience”, “Digital Customer Experience”, “Service 

Experience”, “TAM”, “Technology Acceptance Model” “Digital Service Experience”, “Disruptive 

Technologies”, “Retailing”, “Omni-Channel”, “Digital Natives”, “Service-Dominant Logic”, “Smart 

Stores”, “Virtual Reality”, “Human-Computer Interactions”. 

 

8.6.2 Primary Data 

Primary data differs from secondary data because they are entirely generated by the researcher 

who is the responsible for the design of the method. It is clear that one of the main advantage is the 

fact that the researcher controls the production and the analysis of the data to guarantee that they are 

of high quality (Blaikie, 2010). We will further discuss why questionnaires have been chosen as a 

data collection method, what are the pros and cons and, in the specific, which type of questionnaire. 

Questionnaires are commonly used in quantitative research for their capacity to collect and 

analyze large amount of data in an efficient manner (Aaker, Kumar, Day, & Lawley, 2007; Blaikie, 

2010; Malhotra & Birks, 2006). In our thesis this collection method has been chosen because it is 
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simple to administer and it is easier to code, analyze and interpret the data collected with it (Malhotra 

& Birks, 2006). Moreover, since respondents have a limited set of stated alternatives it is possible to 

obtain a more consistent series of information by directly comparing the answers from respondent to 

respondent (Malhotra & Birks, 2006). 

Nonetheless, there are some drawbacks in the use of questionnaires. First, since it relies on the 

use of closed ended questions with a predetermined set of answers, differences in beliefs and feelings 

in the respondents are not taken into account. Thus, there might be a loss of validity (Malhotra & 

Birks, 2006). Second, the questions proposed might not be perceived as very salient by the 

respondents, provoking in them the feeling of tiredness and boredness. This might translate in 

responses that are not well representative of the respondents’ opinions about the experience (Bryman, 

2015). We will see in the next chapters why it is extremely important to design the questionnaire in 

such a manner that it is relevant and understandable for the people that are supposed to answer it and 

how we have tried to ensure that. Despite some disadvantages, we have decided to utilize the 

questionnaire as a collection data method because it minimizes the interviewer effects and the 

interviewer variability typically present when structured interviews are employed (Bryman, 

2015).The former might result in the social desirability bias while the latter is caused by the fact that 

interviewers might ask questions differently to each respondent (Bryman, 2015). 

There are different tools to collect data from questionnaires. The most common are the postal, 

the email or the web questionnaires (Bryman, 2015). For this thesis the latter has been employed, 

offering participants the possibility to fill in the questionnaires online. Indeed, participants of the 

experiment were given the opportunity to choose whether to answer the questionnaire on a tablet 

provided by the researchers or to scan a QR code and access the questionnaire with their smartphones. 

The use of web questionnaires has several advantages in comparison to employ the postal or the email 

ones. First, the appearance (color, formatting, response styles, etc.) can be improved with a series of 

embellishments that impact the appealing in the eyes of the respondents (Bryman, 2015). Second, 

answers can be automatically downloaded into a database, which eliminates the daunting coding of a 

large number of questionnaire and all the possible mistakes associated with it (Bryman, 2015). 
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8.7 Sample Technique and Size 

Before proceeding to the data collection, a suitable set of participants needed to be found. Thus, 

a target population has to be identified. In social and marketing researches, a population refers to all 

the people that share a common set of attributes (Malhotra & Birks, 2006). Following the research 

stream on augmented reality in marketing and retailing contexts, we evaluated that the young people 

(18-34), belonging to the generation called “digital natives”, were the most relevant for our study. In 

comparison to other consumers, younger generations have a particular inclination towards mobile 

devices and are willing to try and adopt new technologies (Lissitsa & Kol, 2016). The digital natives 

generation generally comprehend people born between the beginning of the 1980s and the end of the 

1990s/2000s (Kassaye & Hutto, 2016; Lissitsa & Kol, 2016; Parment, 2013). 

The term “digital natives” has its origin from the fact that this generation has interacted with 

technological devices since they were children (Parment, 2013; Serazio, 2015). Indeed, in this 

dynamic and globalized environment, the emergence of the Internet, the development of the digital 

world and the widespread of social media platforms have shaped the relationships between these 

young people and the technologies accessible to them (Parment, 2013; Serazio, 2015). We believe 

that the capacity that digital natives have in processing digital information and in adopting new 

technologies might lead to an increased familiarity of the respondents with AR systems (Lissitsa & 

Kol, 2016). Kassaye and Hutto (2016, p. 19) consider Digital Natives as “the target audience for 

anything digital”; therefore following academics and business practitioners’ beliefs,  we consider this 

generation to be appropriate for the purpose of this study. 

Since involving the entire population was not feasible in terms of time, money and energy 

(Kothari, 2004), we employed a sampling technique. A portion of the population from which you 

gathered data because it represents the whole population is considered a sample (Saunders, 2011). 

Researchers can apply two different sampling techniques to a given population: probability and non-

probability sampling (Saunders, 2011). The former is the most favorable option because it allows 

researchers to make statistical assumptions about the entire target population; nonetheless, in the 

university context it is “frequently avoided because of the difficulty and costs involved” (Bryman, 

2015, p. 144). In our case the main issue was to obtain the sampling frame over the whole population 

(Malhotra & Birks, 2006). For this reason, the second method, also known as deliberate sampling 

was the most appropriate. Instead of depending on chance, this type of sampling relies on the 

researchers’ personal judgments (Kothari, 2004; Saunders, 2011). In particular, the convenience 
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sampling was chosen in virtue of its accessibility and of its reduced costs and time involved in the 

attainment (Bryman, 2015). Through the convenience sample it was possible to secure a sample of 

convenient elements (participants) that belong to the desired population (Malhotra & Birks, 2006). 

In order to increase the generalizability of the results we have controlled the groups by choosing an 

heterogeneous pool of respondents in relation to their demographic characteristics (age, gender, 

nationality and occupation) (Bryman, 2015). 

The size of the sample is another point of discussion to assess the generalizability of the results 

obtained. (Malhotra & Birks, 2006) suggested that the size of a suitable sample can be estimated by 

looking at similar studies. The peer reviewed articles used for the literature review of our dissertation 

was ranging from 71 to 176. More precisely, some of the most recent articles on augmented reality 

had the following sample size: Poushneh and Vasquez-Parraga (2017) with 99, Hilken et al. (2017) 

with 176, Pantano, Rese, et al. (2017) with 159, Pantano and Servidio (2012) with 129, Javornik 

(2016b) with 102 and Kim and Hyun (2016) with 114.Our research obtained a total of 141 

respondents, which is aligned with the previous researches. 

Table 8.2: Demographics 
The sample characteristics are hereby 

explained and graphically shown. The 

difference between genders was well 

balanced, counting 66 males and 75 

females, with a respective percentage of 

47% and 53%. The sample is not 

demographically representative due to the 

fact that we have chosen to target only the 

specific generation of digital natives, but it 

well represents this population and it is 

balanced in its heterogeneity of nationality. 

Regarding the age, we considered three 

different groups; 18-23 with a count of 59 

and a relative percentage of 42%, 24-29, 

where it lies the majority of our sample, 

with a count of 73 and a relative percentage of 42%, 30-35 with a count of 9 and a relative percentage 

of 6%. The mean value corresponds to 24,5 years old. Since we used as a set for our experiment 

Gender  Count Percentage 
Male 66 47% 
Female  75 53% 

Tot 141 100% 
Age Group   
18-23 59 42% 
24-29 73 52% 
30-35 9 6% 

Tot 141 100% 
Mean Value 24,5   
Mode Value 23   
Median Value 24   
Occupation  
Employee 47 33% 
Self-Employee 2 1% 
Unemployed 4 3% 
Freelancer 4 3% 
Student 84 60% 

Tot 141 100% 
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student’s cafes and the University to approach respondents, the sample shows a majority of students 

with a count of 84 and a relative percentage of 60%. Despite the fact that it is recognized that several 

university studies might be limited by a misbalancing effect due to the fact that they use students 

samples (Bryman, 2015), we tried to maintain our sample balanced, having also non-students as 

respondents. 

 

8.8 Experimental Setting: The IKEA Place App 

In order to explore the existing relationships between an AR technology and its characteristics 

and the customer experience, an experimental setting was developed. The app chosen for the 

experiment was the IKEA place app, developed in August 2013 by the Swedish furniture cooperation, 

leader in the home goods sector. This application, in fact, represents a “meaningful example of 

augmented reality technology supporting the online shopping experience” for mobile devices 

(Pantano, Rese, et al., 2017, p. 86). Through this application, IKEA offers its customers the 

opportunity to navigate a very detailed version of its catalogue, which today is globally delivered in 

more than 60 languages (IKEA, 2018).  

By exploiting the augmented reality technology through the camera of a mobile device, users are 

given the possibility to place virtual elements representing IKEA furniture in the real environment 

surrounding them. The elements, which are realistically represented in terms of size and colors, are 

accompanied by the relative prices in order to help consumers in the evaluation of the products. The 

app is available on the Apple Store (latest version 2.1.83) and it is free of charge. There are two main 

functions that open up on the landing page of the app, which all work with the AR technology.  

The first function (which appears on the low left corner of the screen) empowers users with a 

digital scanner, which is then used to scan real furniture. After having adapted the size of the scanned 

framework manually, the users are driven to a virtual version of the IKEA catalogue showing IKEA 

products which are similar in color, shape and size to the real one just scanned. The relative prices 

are shown with the products to facilitate their evaluation. Thanks to the AR technology, it is possible 

for users to place the chosen element in the real environment and obtain a highly realistic 

representation of it. The second function instead (which appears on the low central part of the screen), 

lead users directly to the IKEA catalogue. The landing page in divided in categories and a search 

option is also available in order to facilitate the navigation. Basic elements are showed in the section 
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“get started” to introduce new users to the application. The chosen product will be then virtually 

placed in the real room thanks to the AR technology. As for the scan function, the virtual element 

accurately represents the real product in color, shape and size, and the price is shown to facilitate 

products’ evaluation. An electronic chat window is present on the right up corner of the screen to 

help customers throughout their experience with the AR manipulated setting.  

 

8.9 Experimental Procedure 

The data to test our hypotheses were collected  relying on people being part of the digital natives 

group. Respondents were randomly approached at the University and students cafes and invited to 

participate at the experiment, which was conducted in April 2018. The collection of the data took 

place over more than two rounds, a method proposed by Dillman (1978), in order to reach a consistent 

number of respondents. The participation at the experiment was voluntary and free of any sort of 

monetary reward. Cakes and candies were offered to participants at the end of the experiment to thank 

them. For the experimental procedure, rooms from the University and students cafes were arranged 

as a laboratory set to simulate respondents’ house. The participants took part at the experiment 

singularly or in a small size group about two to three people at maximum in order to reduce to an 

acceptable level their reciprocal influencing. We let all the participants use the same mobile device 

(an iPhone 5 SE) in order to eliminate biases due to screen size or phone model.  

After a brief explanation of the functions we did not interfere with the experiment and we let the 

participants interact with the IKEA place app freely. This was done in order to eliminate any sort of 

observer effect, which might drive participants to alter their behavior and therefore potentially 

affecting the collection of the data (Saunders, 2011). Participants were instructed to use the app as 

long as desired to have a complete understanding of the capabilities offered by the app. In general, 

each experiment lasted between 8 to 10 minutes at the end of which a questionnaire was asked to be 

completed. English was chosen as a pre-defined language to facilitate the comprehension of the app 

to the entire size of our sample. 
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8.10 Questionnaire Design 

We administered our questionnaire with the software provided by the Copenhagen Business 

School: “SurveyXact”, designed by Ramboll. The computer program was found to be particularly 

easy to use, well-structured and with useful functionalities. The collected data were later transferred 

and analyzed with the statistical software IBM SPSS Statistics. The survey was elaborated in English 

due to the wide internationalization of the sample and divided into seven sections, where one was 

referring to demographics and the others to the six variables to test, respectively vividness, 

interactivity, informativeness, hedonic dimension, utilitarian dimension and customer experience.  

Beside demographic questions, which were 4, the total amount of measurement items was 24. 

An introduction to the questionnaire was elaborated to inform respondents on our purposes and to 

guarantee the anonymity of the answers. The measurement items were developed in accordance with 

existing literature in the marketing and retailing fields, with particular focus on technology acceptance 

model (Bagdare & Jain, 2013; Mathwick et al., 2001; McLean et al., 2018; Pantano, Rese, et al., 

2017; Rese et al., 2017; Rese et al., 2014). With exception for the questions related to the 

demographics (age, gender, nationality, occupation), every measurement item was based on a seven-

point Likert scale.  

Demographics questions give information about respondents’ specific characteristics and are of 

fundamental importance to assess whether they can be considered a representative sample of the 

targeted population for generalization (Bryman, 2015). Due to the fact that they cannot be 

manipulated, demographic variables are considered independent by definition (Bryman, 2015). The 

relative homogeneity of our population, the digital natives, allows us to have a smaller sample size, 

in contrast to a very heterogeneous population that requires a greater sample size (Bryman, 2015). 

According to Bryman (2015, p. 113), the Likert scale “is a multiple-item measure of a set of 

attitudes relating to a particular area. The goal is to measure intensity of feelings about the area in 

questions”. The Likert scale is based on a list of measurement items, that must be in the form of 

statements, and not questions, that target specific subjects. Respondents are asked to assess their 

degree of agreement or disagreement with the statement (Bryman, 2015). In order to reduce 

measurement errors due to a too little number of response options for the participants, a seven-point 

Likert scale was chosen. In fact, seven-point scales seem to be balanced, without having either to 

little or too many response possibilities (Nunnally, 1978). In our study the agreement level with the 

statement progressively increase, so that 1 is equivalent to strongly disagree, 2 to disagree , 3 to 
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somewhat disagree , 4 to neither agree or disagree, 5 to somewhat agree, 6 to agree and 7 is 

equivalent to strongly agree (Bryman, 2015). Neutrality on the phenomenon is expressed by the 

middle position of neither agree or disagree (Bryman, 2015). The order of the response statements 

was kept the same to avoid confusion among respondents (Dillman, 1978). 

Furthermore, structured response methods as the Likert scale, necessitate respondents to choose 

a predefined answer, in contrast with unstructured questions that depend on the level of articulateness 

of the respondent and therefore are harder to measure (Malhotra & Birks, 2006). While designing the 

measurement items, it is suggested to vary the phrasing to have some items stating a positive view of 

the phenomenon and other items stating the negative view of it. This is done to avoid the bias of 

responding without reading the statements (Bryman, 2015). However, since we have drawn our 

measurement items from existing literature on the topic, they resulted to be all written adopting a 

positive perspective of the phenomenon (Bagdare & Jain, 2013; Mathwick et al., 2001; McLean et 

al., 2018; Pantano, Rese, et al., 2017; Rese et al., 2017; Rese et al., 2014).  

 

8.11 Pre-Test 

All the items were pre-tested before the actual experiment in order to assess the overall 

comprehensibility and the degree of difficulty of the questionnaire  (Malhotra & Birks, 2006). A 

smaller size group consisting of 8 subjects were chosen for the pre-test. The population targeted for 

the pilot matched the one of the actual experiment, in our study the digital natives. These respondents 

were excluded to answer the final version of the questionnaire in order to eliminate possible answers 

biased by the learning curve (Malhotra & Birks, 2006).  

Despite misleading wordings, which were corrected, the survey generally appeared to be 

acceptable in length and consistency. One respondent only stated that the questionnaire “had too 

many questions and they were also quite similar thus making me feel kind of exhausted after two-

thirds of the survey”. This could not be avoided in order to ensure to have at least three measurement 

items for each variable that we wanted to test (Bryman, 2015). Furthermore, already existing and 

validated measurement scales were adopted to ensure reliability of the questions (Bryman, 2015). 

The measured constructs, which will be explained in the following section, are shown in table Y, 

accompanied by the original source they have been adapted from. 
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8.12 Measures 

8.12.1 Measurement of Vividness 

In order to measure respondents’ perception of vividness in relation to an AR technology, we 

used items adapted from Mathwick et al. (2001). In his study, aimed to develop an experiential value 

scale for the Internet and catalogue shopping environment, Mathwick et al. (2001), divide vividness 

into two dimensions, respectively entertainment (HV) and visual appeal (VA). The latter was chosen 

for our questionnaire. The Cronbach Alpha has a value of 0,85 in the original study, which refers to 

a high level of internal reliability (Bryman, 2015), while it corresponds to 0,817 in our research. The 

scale proposes three measurement items, which were all used and adapted in our questionnaire. The 

authors refer to “XYZ” in their study, allowing the adaptiveness to other contexts in an easy manner. 

Question one refers to the degree of attractiveness that characterizes the way the IKEA place app 

displays its products with the AR technology. Question two aims to uncover whether the IKEA place 

app is aesthetically pleasing. Question three refers to the specific likeness of the users towards the 

application. 

 

8.12.2 Measurement of Interactivity 

In order to measure respondents’ perception of interactivity in relation to an AR mobile 

application three items were adapted from Pantano, Rese, et al. (2017). In their recent research, 

Pantano, Rese, et al. (2017). analyze the effects of AR systems on users in the online retail 

environment, which we consider to be consistent with the purpose of our study. From the original 

scale, which comprehends four items, one was discarded due to the lack of fit with our context. The 

remaining three questions were rephrased in relation to the IKEA place app. The original formulation 

referred to an AR system developed by Ray-Ban to try-on virtual sunglasses before the actual 

purchase, which we considered appropriate due to the similarity with the IKEA place app.  The 

variable presents a Cronbach Alpha of 0,883 in the original study. Question one refers to the degree 

of interaction that the IKEA place app offers in order for users to obtain tailored information about 

furniture. Focusing on the subjective level, question two refers to the degree of interaction the app 

offers according to the specific needs of the users. Question three refers to the overall degree of 

interaction of the application. 
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8.12.3 Measurement of Informativeness 

In order to measure the variable of informativeness, an item scale based on the TAM model 

(Davis, 1989) was chosen due to the high rate of utilization in previous researches on augmented 

reality technology (Hausman & Siekpe, 2009; Rese et al., 2014; Von Ahn & Dabbish, 2004). In 

particular, Rese et al. (2014), used this measurement scale to test the IKEA catalogue, another 

application that presents AR features developed by the company. In the original study, perceived 

informativeness (PI) presents 5 measurement items, but 2 were discarded in our study. The Cronbach 

Alpha of PI corresponds to 0,870 in the original study. Question one refers to the degree of 

informativeness that the IKEA place app has in regard to the furniture. Question two refers to the 

specific capacity for users to obtain tailored information to facilitate their decisions. Question three 

refers to the degree of informativeness that the IKEA app place has in order to allow products’ 

comparison. 

 

8.12.4 Measurement of the Hedonic Value 

To test the hedonic dimension of AR technology, a measurement scale from Rese et al. (2014) 

was used and adapted from their research aimed to study the technology acceptance model of an AR 

technology. The original construct measures the variable of perceived enjoyment (PE). From the 

original scale, which comprehends four items, one was discarded due to the lack of fit with our study. 

The Cronbach’s Alpha of PE has a value of 0.892 in the original study. Question one refers to the 

degree of fun that the IKEA place app has on a general level. Question two refers to the degree of fun 

that the IKEA place app has in particular when using the scan function and its elements. Question 

three want to uncover whether users consider the IKEA place app helpful in discovering the IKEA 

catalogue. 

 

8.12.5 Measurement of the Utilitarian Value 

In order to test the utilitarian construct, a measurement scale from Rese et al. (2014) was used 

and adapted. In accordance with the research framework elaborated for our study, the utilitarian 

construct is considered as being composed by the two dimensions of perceived ease of use (PEU) and 

perceived usefulness (PU). Both dimensions are present in the original research. To measure PU, 
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three items out of a total of four were used and adapted from the study. The Cronbach Alpha of PU 

corresponds to 0,917 in the original study. Question one refers to the degree of value that the IKEA 

place app offers. Question two wants to discover whether the IKEA place app is able to generate 

beautiful ideas for furniture in the users’ minds. Question three wants to find out whether the IKEA 

place app is considered the perfect aid to come to a decision in the selection of furniture. To measure 

PEU, three items out of a total of four were used and adapted from Rese et al. (2014). This 

measurement scale finds further support by the fact that previous researchers also adapted it for the 

study of PEU of an augmented reality technology (Gefen, Karahanna, & Straub, 2003; Venkatesh & 

Davis, 2000). The Cronbach’s Alpha of PEU has a value of 0.892 in the original study. Question one 

refers to the general degree of easiness in using the IKEA place app. Question two refers to the general 

degree of intuitiveness in using the IKEA place app. Question three wants to discover whether users 

consider easy to learn how to use the IKEA place app. 

 

8.12.6 Measurement of the Customer Experience 

Following from all the previous constructs, this variable refers to the overall experience that the 

customers have with the IKEA place app, and therefore with IKEA itself. In order to measure both 

the emotional and the cognitive dimensions of CE, two measurement scales were used and adapted 

respectively from Bagdare and Jain (2013) and McLean et al. (2018).  

 

Bagdare and Jain (2013), in their research aimed to develop a reliable and valid measurement 

scale for the retail customer experience use four dimensions of CE, mood, joy, leisure and 

distinctiveness. All four dimensions are built around the emotional aspect of CE (Bagdare & Jain, 

2013). For the purpose of this research, distinctiveness was chosen as an appropriate construct to 

measure. In fact, each experience is evaluated by subjective and personal considerations of the 

different customers, resulting in a unique outcome for each one (Bagdare & Jain, 2013). The original 

study presents three measurement items, which we all used and adapted for our case. The construct 

presents a Cronbach Alpha of 0,717 in the original study. Question one wants to uncover to which 

degree the respondents find the IKEA place app unique. Question two want to uncover to which 

degree the respondents find the IKEA place app wonderful. Question two want to uncover to which 

degree the respondents find the IKEA place app memorable.  
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The cognitive dimension of CE is assessed by measuring the satisfaction with the experience; 

the construct was already used by McLean et al. (2018) in their recent study aimed to develop a 

mobile applications customer experience model.  Due to the similarity with the purpose of our 

research, this measurement scale was chosen as a pertinent one. Previous researchers already used 

this measurement scale to assess customer experience (Song & Zinkhan, 2008). Despite the Cronbach 

Alpha is the most used method to test internal reliability, in their study McLean et al. (2018) 

calculated the composite reliability, which has a value of 0,851. The original research presents three 

items, which were all used and adapted for our study. Question one refers to the general degree of 

satisfaction with the experience of using the IKEA place app. Question two wants to uncover whether 

the experience meets user’s specific needs. Question three wants to discover whether the experience 

meets user’s specific expectations. 
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Table 8.3: Measurement scales and reliability (Cronbach’s Alpha) 

  

Constructs Item Scale 
Reference 

Cronbach’s 
Alpha 

Vivideness   .817 
• The way the IKEA place app displays its products is attractive 
• The interface of the IKEA place app is aesthetically pleasing 
• I like the way the interface of the IKEA place app looks 

S_1 
S_2 
S_3 

Mathwick et 
al. (2001) 
 

 

Interactivity   .834 
• The IKEA place app allows me to interact with it to receive 

tailored information about the furniture 
• I am able to interact with the IKEA place app in order to get 

information tailored to my specific needs  
• The IKEA place app is sufficiently interactive 

S_4 
 
S_5 
 
S_6 
 

Pantano, 
Rese and 
Baier, (2017) 

 

Informativeness   .718 
• The IKEA place app provides detailed information about the 

furniture 
• The IKEA place app provides information that help me in my 

decision 
• The IKEA place app provides information to compare products 

S_7 
 
S_9 
 
S_8 
 

Rese, 
Schreiber and 
Baier, (2014) 

 

Hedonic   .762 
• Using the IKEA place app is really fun 
• The IKEA place app invites me to discover the IKEA 

catalogue 
• It is fun to discover the elements of the scan function within 

the IKEA place app 

S_10 
S_11 
 
S_12 
 

Rese, 
Schreiber and 
Baier, (2014) 

 

Utilitarian   .888 
Perceived Usefulness     

• The IKEA place app has great value 
• The IKEA place app provides beautiful ideas for furniture 
• The IKEA place app is a perfect aid to come to a decision in 

the selection of furniture 

S_14 
S_15 
S_27 
 

Rese, 
Schreiber and 
Baier, (2014) 

 

Perceived ease of use    
• I find the IKEA place app to be very easy to use 
• The IKEA place app is intuitive to use 
• It is easy to learn how to use the IKEA place app 

S_16 
S_17 
S_28 
 

Rese, 
Schreiber and 
Baier, (2014) 

 

Customer Experience   .907 
Distinctiveness (emotions)    

• The experience of using the IKEA place app is unique 
• The experience of using the IKEA place app is wonderful 
• The experience of using the IKEA place app is memorable 

S_30 
S_20 
S_21 
 

Bagdare and 
Jain, (2013) 

 

Satisfaction with the experience    
• I am satisfied with the experience of using the IKEA place 

place app 
• Using the IKEA place app meets my expectations 
• Using the IKEA place app meets my needs 

S_18 
 
S_19 
S_29 
 

McLean et 
al., (2018) 
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9. Data Analysis 

In order to analyze the quantitative data collected from our questionnaires, an Excel file was 

created from SurveyXact. This was done in order to translate respondents’ answers into numerical 

data. Further, every item was grouped into the variable intended to measure. The demographic 

answers in relation to the “nationality” of the respondents, as open-ended questions, were manually 

coded and grouped together in a separate calculus sheet. Finally, the Excel file was loaded into IBM 

SPSS Statistics. To gain an impression of the collected data, this chapter starts with a presentation of 

the results from a descriptive analysis. This is done to briefly introduce the data. Following, an 

explanatory factor analysis is conducted to determine whether there is discriminant and convergent 

validity for the constructs. Successively, internal reliability is measured by computing the Cronbach’s 

alpha values of the different variables. Later, the Harman’s single-factor test is run to determine 

whether there is a measurement error due to the common method bias. Finally, the hypotheses are 

tested running four different linear regression models. 

 

9.1 Descriptive Analysis 

The purpose of descriptive statistics is to present a clear overview of the data collected. Within 

this kind of statistic, it is merely described what the data is and what it shows (Field, 2009). Within 

the descriptive statistics is possible to measure different values. For example, the central tendency, 

which refers to mean, mode and median; the variability, which refers to range, standard deviation, 

variance and quartile split; finally, the normal distribution, with the values of kurtosis and skewness 

(Field, 2009). We incorporated into a table all these values for the six variables of our research model, 

namely vividness (VIV), interactivity (INT), informativeness (INF), hedonic (HED), utilitarian (UTI) 

and customer experience (CE). The table is graphically shown in table 9.1. 

Table 9.1: Descriptive Statistics 

Descriptive Statistics 
 VIV INT INF HED UTI CE 
N Valid 141 141 141 141 141 141 

Missing 0 0 0 0 0 0 

Mean 5.5177 5.3499 5.3310 5.7234 5.3676 5.1868 

Std. Error of Mean .07843 .09080 .08458 .08408 .09504 .09655 
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Median 5.6667 5.6667 5.3333 6.0000 5.6667 5.5000 

Mode 6.00 6.00 6.00 6.00 6.17 6.00 

Std. Deviation .93131 1.07816 1.00435 .99838 1.12855 1.14651 

Variance .867 1.162 1.009 .997 1.274 1.314 

Skewness -1.350 -1.482 -1.058 -1.320 -1.350 -1.014 
Std. Error of Skewness .204 .204 .204 .204 .204 .204 

Kurtosis 2.111 2.258 1.175 2.159 1.498 .703 

Std. Error of Kurtosis .406 .406 .406 .406 .406 .406 

Range 4.67 5.33 5.00 5.33 5.17 5.50 

Minimum 2.33 1.67 2.00 1.67 1.83 1.50 

Maximum 7.00 7.00 7.00 7.00 7.00 7.00 

Percentile 25 5.0000 5.0000 5.0000 5.3333 5.0000 4.6667 
50 5.6667 5.6667 5.3333 6.0000 5.6667 5.5000 

75 6.0000 6.0000 6.0000 6.3333 6.1667 6.0000 
 

We observed that in general that the means of the constructs were relatively high, with all the 

values above 5.18 on a rating scale of 1 to 7. HED was found having the highest average value (p = 

5.51; S.D. = 0.93) and CE the lowest (p = 5.18; S.D. = 1.14). The values of skewness and kurtosis of 

the constructs were well below the thresholds (skewness > | 2 |, kurtosis > │7│) proposed by West, 

Finch, and Curran (1995). 

 

9.2 Validity and Reliability Analysis 

In order to guarantee that the results obtained are accepted, the questions and the constructs upon 

which our model is build needed to be assessed in terms of validity and reliability. Validity relates to 

the concept of “whether an instrument measures what it is designed to measure” (Field, 2009, p. 11), 

whereas reliability refers to “whether an instrument can be interpreted consistently across different 

situations” (Field, 2009, p. 11). In other words, to consider valid a measurement scale, we need to 

ensure that the differences between the observed scale scores correspond to real difference among the 

objects that have been measured (Malhotra & Birks, 2006). By doing so we can assume that their 

existence is not caused by a systematic or random error (Malhotra & Birks, 2006). Validity implies 
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reliability, whereas “reliability is a necessary, but not sufficient, condition for validity” (Malhotra & 

Birks, 2006, p. 359). To evaluate whether there is convergent validity we calculated from the 

Exploratory Factor Analysis (EFA) the items loading and the constructs’ Average Variance Extracted 

(AVE); to determine whether there is discriminant validity we compared the AVE Square Root with 

the inter-constructs correlations; to assess the internal reliability, we looked at the values of 

Cronbach’s alpha for each construct. 

 

9.2.1 Exploratory Factor Analysis (EFA) 

A factor analysis was conducted employing the software SPSS. Factors analysis is used to 

uncover patterns among the data which are not immediately apparent. In general, it enables the 

reduction of a large set of variables to a lower number of factors (Field, 2009). There are two 

typologies of factor analysis: exploratory (EFA) or confirmatory (CFA). The former aims at grouping 

pool of variables which correlate with each other and it is the one employed in this paper. Before 

conducting the EFA a preliminary analysis was conducted on the 24 items that formed the 

questionnaire. 

Preliminary Analysis 

A “Correlation Matrix” between all pair of questions was created to search for items that do not 

correlate with any other (r < 0.3) or correlate very highly (r > 0.9). This might cause a problem of 

multicollinearity (Field, 2009). However, all the correlations fell into the optimal range and therefore 

we excluded any multicollinearity problems for the factor analysis. 

Secondly, we conducted the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s Test of Sphericity 

(table 9.2). The former refers to “the ratio of the squared correlation between variables and the 

squared partial correlation between variables” (Field, 2009, p. 647) and it tells whether the sample 

size is adequate for the factor analysis (Field, 2009). It can be calculated for both the multiple and the 

individual items and it ranges from 0 to 1. When a value lies between 0.5 and 0.7 is mediocre, when 

it is between 0.7 and 0.9 is good and when it is above 0.9 is superb (Field, 2009). The same scale is 

applied to the individual items and their values can be found in the “Anti-Image Matrix”.  
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Table 9.2 KMO and Bartlett’s test 

KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy .936 
Bartlett's Test of 
Sphericity 

Approx. Chi-Square 2683.621 
df 276 
Sig. .000 

 

Our KMO had a value of 0.936 and the individual items had a value above 0.9 for 20 of the 24 

items, where the lowest value found was 0.868 for s_3. Thus, we can conclude that our sample size 

is adequate to conduct the factor analysis. The Bartlett’s Test of Sphericity compares the correlation 

matrix to the identity matrix to uncover whether there are some relationships between the items 

included in the factor analysis (Field, 2009). To ensure that, the test has to be significant (p < 0.05). 

For our data, the Bartlett’s Test of Sphericity [χ² (276) = 2683.621] was found highly significant (p 

< 0.001). Hence, we can be confident that the results obtained with the factor analysis are appropriate. 

 

Factor Extraction and Rotation 

We decided to extract six factors that correspond to the six constructs that form our research 

framework. We retained factors with eigenvalues greater than 0.7, following Joliffe’s criterion (Field, 

2009, p. 662). The six components in combination explain 76.001% of the variance. To control 

whether the new extracted factor model does not differ substantially with the original one we looked 

at the differences between the observed correlations and the correlations based on the model.  

The “Reproduced Correlations” shows these differences (residuals) which should have a value 

lower than 0.05. Field (2009). reckons that if half or more of these values are higher than 0.05 then 

the extracted model does not explain well the original model. In our case only 18% of the residuals 

had a value which is higher than the threshold, therefore we can be confident that our extracted model 

with six factors is acceptable. An orthogonal rotation (Varimax) was carried to improve the 

interpretability of factors (table 9.3). Indeed, rotation “maximizes the loading of each variable on one 

of the extracted factors while minimizing the loading on all other factors” (Field, 2009, p. 653). By 

doing so it is easier to understand which item relates to which factor. 
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Table 9.3 : Rotated Component Matrix 

Rotated Component Matrixa 

 
Component 

VIV INT INF HED UTI CE 
s_1 .498    .  
s_2 .835      
s_3 .868      
s_4  .652     
s_5  .563     
s_6  .652     
s_7   .455    
s_9   .560    
s_8   .730    
s_10    .649   
s_11    .661   
s_12       
s_14    .626   
s_15    .682   
s_27    .801   
s_16     .845  
s_17     .828  
s_28     .867  
s_30      .864 
s_20      .649 
s_21      .782 
s_18     .485  
s_19     .548  
s_29    .579   

 

Table 9.3 shows the factor loadings after rotation and only the values above the threshold of .4 

are indicated. This value is indicated by Field (2009) as appropriate when deciding to retain a loading. 

Similarly, Hulland (1999) argues that it is common in practice to obtain factor loadings below .7 and 

that, as a general rule, loadings higher than .4 should not be discarded. The construct of VIV, INT 

and INF all had factor loadings that are above the threshold. For the Hedonic construct one item did 



  67 

not have its factor loading above the threshold (s_12). The situation for the constructs UTI and CE 

was less clear. 

As explained in the research framework we have decided to aggregate the two sub dimensions 

perceived ease of use (PEOU) and perceived usefulness (PU) into the utilitarian dimension. In a 

similar manner, the two customer experience components, namely emotional and cognitive, have 

been merged. We expected these constructs to have items with factor loadings above the threshold. 

However, in both cases the two sub dimensions seem to measure two different components. Thus, 

the decision of treating PEOU and PU as the utilitarian component and of treating the emotional and 

the cognitive components as the whole customer experience were not supported by the exploratory 

factor analysis. The items of the cognitive component of the CE and the ones of the utilitarian’s sub 

dimension of PEOU seem to measure the same component. Similarly, the items of the hedonic 

dimension and the ones of PU of the utilitarian construct were found to be measuring the same 

construct. An alternative model with 8 constructs where both the subcomponents of CE and UTI were 

not merged was tested. The factor loadings of the various components increased but the reliability of 

the new scales decreased below the threshold. Hence, this alternative model was discarded. 

 

9.3 Convergent Validity 

Convergent validity, which is sometimes referred as composite reliability, is “a measure of 

construct validity that measures the extent to which the scale correlates positively with other 

measures of the same construct” (Malhotra & Birks, 2006, p. 359). The reliability of the individual 

questions with the six factors that form our framework is assessed by looking at their respective 

factors loadings. Their values should be all higher than the threshold of 0.5 (Field, 2009). In our case, 

this was confirmed for all the constructs except for HED, UTI and CE. Another measure which is 

commonly employed to assess whether convergent validity is supported or not, is the Average 

Variance Extracted (AVE). This value is obtained from the following formula: 

𝐴𝑉𝐸 =	
𝑆𝐼𝑆

(𝑆𝐼𝑆 + 𝑆𝐸𝑉) 

where SIS is the sum of each squared factor loadings and SEV is the sum all error variances of 

each indicator (Field, 2009). The constructs’ value of AVE should be higher than 0.5 or “the variance 

due to measurement error is larger than the variance captured by the construct […], and the validity 
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of the individual indicators […], as well as the construct […], is questionable” (Claes Fornell & 

Larcker, 1981, p. 46). In our case, only the variable of Vividness had a value above the threshold 

(Appendix 3). Thus, we could not confirm that there is convergent validity for the other constructs. 

 

9.4 Discriminant Validity 

Following the Fornell-Larcker criterion to test whether there is discriminant validity we 

calculated the square roots of the AVE for each construct and we compared it with the constructs 

correlations (r) (table 9.4).  The Person’s r measures the correlation between two variables (Field, 

2009). To verify that there is discriminant validity, each value of AVE square root (in bold in the 

diagonal line) should be higher than the respective values in the same column. In our case, only for 

the construct Vividness this was true; therefore, discriminant validity for the other constructs is 

questionable. 

Table 9.4 : Correlations and AVE Square Root 

Correlations and AVE Square Root 

 VIV INT INF HED UTI CE 

VIV Pearson Correlation .752      

INT Pearson Correlation .549** .623     

INF Pearson Correlation .482** .692** .592    

HED Pearson Correlation .591** .667** .621** .573   

UTI Pearson Correlation .597** .767** .705** .780** .608  

CE Pearson Correlation .609** .728** .656** .800** .791** .590 

 

9.5 Internal Reliability 

The Cronbach’s alpha is the coefficient most commonly used in literature to test the scale 

reliability; it computes the average of all the possible split half reliability coefficients (Field, 2009). 

The more reliable a scale is, the more confident one can be that the findings of the analysis are 

acceptable (Field, 2009). In general, alphas greater than 0.70 are considered an acceptable value to 
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have internal reliability (Bryman, 2015; Field, 2009). The alphas obtained for our constructs are 

reported in the table 9.5. The values ranged from 0.718 to 0.907, exceeding the 0.7 threshold, 

therefore indicating high internal reliability. 

 

Table 9.5 : Values of Cronbach’s Alpha 

Cronbach's Alpha 

 VIV INT INF UTI HED CE 

Value .817 .834 .718 .762 .888 .907 

 

However, the value of alpha depends on the number of the items on the scale. Thus, the greater 

the number the of items the higher the value of alpha (Field, 2009).  It follows that there is the chance 

that one might obtain high alpha values, only because the construct has a lot of items, without having 

a reliable scale (Field, 2009). For this reason, Field (2009) suggests to look also for other two sets of 

values that the SPSS gives the possibility to calculate: Cronbach’s Alpha if item deleted and 

Correlated Item-Total Correlation (Appendix 1). The former shows with the value that the 

Cronbach's alpha for that construct would have if we do not include that particular item in the 

construct. It is expected to have values that are smaller but close to the original alpha. Indeed, a higher 

value would mean that the scale is more reliable if that particular item is eliminated. Similarly, it is 

important to see if an item, when deleted, greatly diminishes the overall reliability of the scale. 

In our study, only one item (s_1) had a Cronbach’s Alpha if item deleted value greater than the 

original Cronbach’s alpha and none of the items had a considerable impact on the reliability of the 

construct if eliminated. The Correlated Item-Total Correlation, instead, refers to the correlation 

between the single item and the total score of the questionnaire (Field, 2009). To be reliable, a scale 

needs to have items that are all correlated to the overall score from the scale. Therefore, it is suggested 

to drop items that have a value lower than 0.3 (Field, 2009). In our case, the lowest score was 

represented by s_7 with a value of 0.516 which is still considerably higher than the threshold proposed 

by Field (2009) of 0.3. The item s_1, which had a critical value in relation to the “Cronbach’s Alpha 

if item deleted”, in this case had an acceptable value of 0.526. Therefore, following Field (2009) 

suggestion we have decided not to drop s_1 since the construct Vividness had high reliability with a 

Cronbach’s alpha of 0.817. Thus, we can conclude that our scale is reliable. 
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9.6 Common Method Bias 

Method biases in behavioral research are a common problem since it is one of the causes of 

measurement error (Podsakoff, 2003). Measurement error, especially its systematic component, 

threatens the validity of a research’s results (Bagozzi, Yi, & Phillips, 1991). Method variance is one 

of the principal reasons for the presence of systematic measurement error (Podsakoff, 2003). Method 

variance happens when variations in responses are “attributable to the measurement method rather 

than to the construct of interest” (Podsakoff, 2003, p. 879). Some typical causes of method variance 

are responses biases such as halo effects, social desirability, acquiescence, leniency effects, or yea- 

and nay-saying (Podsakoff, 2003). 

In general, one of the main reasons why common method bias is present can be attributed to the 

fact that both the predictors and the criterion variables come from the same source (Podsakoff, 2003). 

Researchers can prevent this bias while designing their research method. For example, they should 

guarantee the respondent anonymity, obtain measurement items from different sources and 

counterbalancing the order of the question to spot whether people answer without reading and 

thinking about the questions (Podsakoff, 2003).  

Our research tried to follow the suggestions proposed by Podsakoff (2003). However, using 

procedural remedies can only minimize, but not eliminate, the effect of common method bias. 

Therefore, it is important to statistically test whether common method variance is present. One of the 

most used technique is called Harman’s single-factor test and it consists on carrying an exploratory 

factor analysis and examining the unrotated factor solution to determine whether there is one factor 

that accounts for most of the variance in the variables (Podsakoff, 2003). The assumption is that if a 

single factor accounts for more than 50% of the variance among the measures then common method 

variance might be present in the study. 

The Harman’s single-factor test was conducted with the software SPSS (Appendix 2) and the 

unrotated factor accounts for 52% of the variance indicating that there might be signs of common 

method bias. This might have been caused by the fact that, as explained in the methodology section, 

the order of the response statements was maintained the same to avoid confusion among respondents 

(Dillman, 1978). 
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9.7 Linear Regression Analysis 

Regression analysis is a useful statistical tool to predict a dependent variable from one 

independent variable (simple regression) or several independent variables (multiple regression) 

(Field, 2009). We talk about linear regression analysis because we aim to summarize a set of data 

with a straight line (Field, 2009). The equation is usually represented in the following form: 

𝑌𝑖 = (𝑏0 + 𝑏1 × 	𝑋𝑖) + 	𝜀1 

where 𝑌𝑖 is the outcome variable, b0 and b1 are the regression coefficients, 𝑋𝑖 is the predictor 

and 𝜀1	the residual term. The residual is usually omitted in the equation and it represents the 

difference between the predicted and the obtained value of 𝑌𝑖 (Field, 2009). The goal of linear 

regression is to uncover which is the best model to describe the data we collected. It represents the 

straight line that has the lowest differentials between the observed data points and the model’s 

predicted values; these differences are called residuals and they should be small and unbiased (Field, 

2009). 

In case of multiple regression, the concept is the same but there are more predictors of the 

outcome. Therefore, the equation is: 

𝑌𝑖 = (𝑏0 + 𝑏1 × 	𝑋𝑖1 + 𝑏2	 × 	𝑋𝑖2…+ 𝑏𝑛	 × 	𝑋𝑖𝑛) + 	𝜀1 

To test the hypotheses and the path of the model we divided the linear regression analysis in four 

steps:  

1. To test Hp1 and Hp3 we run a multiple regression analysis with the Hedonic (HED) and 

Utilitarian dimensions (UTI) as independent variables and the Customer Experience (CE) as 

dependent variable. 

2. To test Hp2 we run a simple linear regression analysis with UTI as independent variable and 

HED as dependent variable; 

3. To test Hp4, Hp6 and Hp8 we run a multiple regression analysis with Vividness (VIV), 

Interactivity (INT) and Informativeness (INF) as independent variables and UTI as dependent 

variable; 

4. To test Hp5 and Hp7 we run a multiple regression analysis with VIV and INT as independent 

variables and HED as dependent variable. 
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SPSS was the software used to run the regression analysis and to explain the results of each 

model we adopted the following process: Firstly, we looked at the correlation matrix between the 

variables, the average inflation factor (VIF) and the tolerance statistics to assess whether there is a 

risk of multicollinearity between predictors. Multicollinearity takes place when “there is a strong 

correlation (r > 0.9) between two or more predictors in a regression model” (Field, 2009, p. 223). If 

multicollinearity exists, it is more difficult to evaluate the individual importance of a predictor and 

the regression coefficients are less trustworthy (Field, 2009). Moreover, it limits the overall value of 

the coefficient of determination (R²). 

The average inflation factor (VIF) and the tolerance statistics are useful tests to examine whether 

there is a problem of multicollinearity. The former is a measure of the collinearity between two 

independent variables or the multicollinearity when three or more predictors are involved. It is the 

proportion of variance in one independent variable that cannot be explained by looking at the other 

predictors (Field, 2009).  To exclude the multicollinearity this value should be as close as possible to 

1 and if the VIF is greater than 10, it indicates that we have multicollinearity (Field, 2009). The 

tolerance statistics is another indicator of multicollinearity and this value should be higher than 0.2 

(Field, 2009). 

Secondly, the goodness of fit of the overall model was assessed using the tables “Model 

Summary” and “ANOVA”. The goodness of fit tells how well the straight line which describes the 

data actually fits with the observed data points (Field, 2009). The values of R, R², Adjusted R², F-

ratio and Durbin–Watson statistic are presented and discussed in each of the proposed model.  

The R is the multiple correlation coefficient between the independent and the dependent 

variables. A large value of the multiple R indicates that there is a large correlation between the values 

predicted by the model and the actual data set (Field, 2009). When simple regression analysis is run, 

R is simply the Pearson correlation coefficient (r).  

The R², also known as the coefficient of determination, is the measure of how much variability 

of the outcome (dependent variable) can be explained by the model. It can be expressed as: 

R8 = 	
𝐸𝑥𝑝𝑙𝑎𝑖𝑛𝑒𝑑	𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛
𝑇𝑜𝑡𝑎𝑙	𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛  

In general, the higher this value, the better the fit between the model and the data set. However, R² 

does not reveal whether there is a bias in the regression coefficients and in the predictors (independent 
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variables). Moreover, this value increases by adding predictors in the model, which means that it is 

possible to get a higher R² by simply adding more independent variables (Field, 2009). Thus, we are 

more interested in the Adjusted R². 

The Adjusted R² value is a modified typology of R², which takes into account the number of 

independent variables of the model. It is used to assess the cross validity, which refers to the fact that 

the model can be generalized because capable of predicting the same outcome, using the same 

predictors for different samples (Field, 2009). The Adjusted R² aims to uncover how much of the 

variance in the dependent variable is explained if the model derives from the whole population and 

not from a particular sample (Field, 2009). This value should be as close as possible to the R² to infer 

the cross-validity of the model. The significance of these three values can be tested using the F-Ratio. 

The F-ratio calculates how much the prediction of the outcome is improved by the proposed 

model in comparison to the level of inaccuracy of the model itself (Field, 2009). This value should 

be large and significant (p<00.5) because it means that the regression model explains the set of data 

better than if it was used the simple mean of the outcome (Field, 2009). The formula is: 

𝐹 =
𝑀𝑆𝑀
𝑀𝑆𝑅  

Where MSM is the mean square (average sums of squares) for the model and MSR is the residual 

mean square. The Durbin–Watson statistic proves the reliability of the assumption that errors in the 

regression are independent. The closer this value is to 2 the more likely it is that the assumption has 

been met, whereas a value below 1 and above 3 creates concerns (Field, 2009). 

Successively, we focused on the parameters of the model obtained in the table “Coefficient”. The 

following values are presented and discussed: b-values, t-statistic, t-test and standardized beta. The 

estimates of the regression coefficients, or b-values, are indicated together with the contribution of 

each predictor to the model. The b-values tell the relationship between the predictor and the outcome 

(Field, 2009). If they have a positive value it means that there is a positive relationship between the 

two, whereas if the value is negative there is a negative relationship. Moreover, they show how much 

the outcome increases when the predictor increases of one unit, while the other predictors are held 

constant (Field, 2009).   

The T-statistic tests whether the regression coefficient has a value significantly different from 0. 

In other words, it helps understand whether the single independent variable makes a significant 
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contribution to the model. The smaller the value of significance, the greater the contribution that that 

predictor has (Field, 2009). The standardized beta tells how much the independent variable changes 

in terms of number of standard deviation (SD) if the independent variable changes of one SD. This 

value is particular useful because it assesses how much each predictor contributes to the model. 

Finally, the models are tested to judge whether the hypotheses are confirmed or rejected. 

 

9.8 Model and Hypotheses Testing 

9.8.1 Independent variables: UTI and HED; Dependent variable: CE 

To test Hp1 and Hp3, we constructed a model in which the utilitarian (UTI) and the hedonic 

dimension (HED) of the AR technology are the independent variables and the customer experience 

(CE) is the dependent variable. To test the relationships proposed in the hypotheses, a multiple 

regression was run. Initially, we controlled whether there might have been a problem of 

multicollinearity between the constructs (Table 9.6). Despite the fact that the three variables are all 

highly and significantly (p < 0.001) correlated, usually multicollinearity is expected to be present if 

the correlation coefficients have values above 0.9 (Field, 2009). However, a second test to assess 

whether there are concerns for multicollinearity is to look at the values of VIF and of tolerance 

statistics (table 9.6). In both cases they were in the acceptable range, thus multicollinearity is not 

considered an issue in this model. 

Table 9.6 : Correlations Model 1 
Correlations 

 CE HED UTI 
Pearson Correlation CE 1.000   

HED .800 1.000  
UTI .791 .780 1.000 

 

In table 9.7 the value of the Adjusted R² is shown, suggesting that HED and UTI account for 

70.7% of the variation in CE. Moreover, by looking at the difference between the Adjusted R²and the 

R² it is possible to verify that there is cross-validity for the model since the shrinkage (R² - Adjusted 

R²) was only 0.004. The F-ratio had a value of 170.116 significant for p < 0.001, which confirms that 

our model explains our set of data better than the simple mean of the dependent variable. Finally, the 

Durbin-Watson value was confirmed to be close to 2. 
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Table 9.7 Model Summary 1 
Model Summary 

Model R R Square 
Adjusted R 
Square 

Std. Error of 
the Estimate F Sig. F Durbin-Watson 

1 .843a .711 .707 .62033 170.116 .000 2.165 
 

Table 9.8 gives us the estimates of b-values that can be used to write the equation of the model: 

CE = - 0.210 + 0.535 (HED) + 0.435 (UTI) 

Hp1 states that “the utilitarian value of the mobile AR technology has a significant and positive 

effect on the customer experience”. The test found the correlation between UTI and CE significant (t 

= 6.348; p < 0.001) with a standardized coefficient (ß) of 0.428. Thus, Hp1 is supported because the 

impact of the utilitarian dimension on the customer experience was significant and positive. 

Hp3 postulates that “the hedonic value of the mobile AR technology has a significant and positive 

effect on the customer experience”. From the table it appears that the correlation between HED and 

CE is significant (t = 5.856; p < 0.001) and that there is a positive impact with the value of Beta (ß ) 

of 0.466. Thus, also Hp3 is supported. 

Table 9.8 : Regression Analysis Coefficients Model 1 

 

Unstandardized    
Coefficients 

Standardized 
Coefficients 

t Sig. 
 

B Std. Error Beta Tolerance VIF 
1 (Constant) -.210 .306  -.688 .493   

HED .535 .084 .466 6.384 .000 .392 2.551 
UTI .435 .074 .428 5.856 .000 .392 2.551 

 

9.8.2 Independent variable: UTI; Dependent variable: HED 

To test Hp2, a simple regression analysis was run on a model constructed with the utilitarian 

dimension of the AR technology as the independent variable and the hedonic dimension of AR as the 

dependent variable. HED and UTI highly and significantly (p<0.001) correlate; However, the Person 

correlation coefficients (r = 0.780) was below the suggested multicollinearity threshold of 0.9 (table 

9.9). 
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Table 9.9 : Correlations Model 2 
Correlations 

 HED UTI 
Pearson Correlation HED 1.000  

UTI .780 1.000 
 

By looking at the value of Adjusted R² it is possible to see that UTI accounts for 60.5% of the 

variation in HED (table 9.10). Furthermore, the shrinkage between the Adjusted R²and the R² was 

only 0.003, thus the cross-validity of model is confirmed. The F-ratio had a value of 215.651 

significant for p<0.001, which confirms that our model explains our set of data better than the simple 

mean of the dependent variable. Moreover, the Durbin-Watson value was confirmed to be close to 2. 

 

Table 9.10 : Model Summary 2 
Model Summary 

Model R R Square 
Adjusted R 
Square 

Std. Error of 
the Estimate F Sig. F Durbin-Watson 

2 .780a .608 . 605 .62728 215.651 .000 2.263 
 

Table 9.11 gives us the estimates of b-value that can be used to write the equation of the model: 

HED = - 2.021 + 0.690 (UTI) 

Hp2 claims that “The utilitarian value of the mobile AR technology has a significant and positive 

effect on the hedonic dimension”. The standardized coefficient (ß) had a positive and value of 0.780 

and t-test had a significant value (p < 0.001) of 14.685. Thus, we can support the hypothesis that UTI 

has a positive and significant effect on HED. 

Table 9.11: Regression Analysis Coefficients Model 2 

 
Unstandardized Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 
2 (Constant) 2.021 .258  7.843 .000 

UTI .690 .047 .780 14.685 .000 
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9.8.3 Independent variables: INT, INF, VIV; Dependent variables: UTI 

To test Hp4, Hp6 and Hp8, we constructed a model in which the AR characteristics of vividness, 

interactivity and informativeness are the independent variables and the utilitarian dimension of the 

AR technology is the dependent variable. A multiple regression analysis was run to test the 

significances of the effects. The independent variables have significant (p<0.001) and moderate 

correlations, only in two cases they had high correlations (r = 0.767 and r = 0.705). Field (2009) 

suggested that the value of 0.9 or more is a clear signal of multicollinearity. A second test to excluded 

this issue is to look at the value of VIF and Tolerance Statistics, which were both in the acceptable 

range (Table 9.12). 

Table 9.12 : Correlations Model 3 

Correlations 

 UTI INT INF VIV 
Pearson Correlation UTI 1.000    

INT .767 1.000   
INF .705 .692 1.000  
VIV .597 .549 .482 1.000 

 

In table 9.13, the value of the Adjusted R² said that the three technology characteristics (VIV, 

INT, INF) accounts for 66.9% of the variation in the utilitarian dimension of the AR technology. 

Moreover, by looking at its difference with the R² it can be claimed that there is cross-validity for the 

model since the shrinkage was only 0.007. The F-ratio had a value of 95.367 significant for p<0.001, 

which proves that our model explains our set of data better than the simple mean of the dependent 

variable. Furthermore, the Durbin-Watson had a value close to 2 which confirms that errors in the 

regression are independent. 

Table 9.13 : Model Summary 3 
Model Summary 

R Square 
Adjusted R 
Square 

Std. Error of the 
Estimate F Sig. F Durbin-Watson 

.676 .669 .64917 95.367 .000 2.101 
 

Table 9.14 gives us the estimates of Beta values that can be used to write the equation of the model: 
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UTI = - 0.303 + 0.470 (INT) + 0.330 (INF) + 0.253 (VIV) 

Hp4 asserts that “Vividness has a significant and positive impact on the utilitarian value of AR”. 

This hypothesis is supported by the regression analysis on the proposed model because the t-test was 

significant (t = 3.538; p < 0.01) and the standardized beta had a coefficient which is positive (ß = 

0.209). 

Hp6 claims that “Interactivity has a significant and positive impact on the utilitarian value of 

AR”. Since the T-test was found significant (t = 6.274; p < 0.001) and the Standardized coefficient 

(ß) had a positive value (0.449), it can be inferred that Hp6 is supported. 

Hp8 postulates that “Informativeness has a significant and positive impact on the utilitarian 

value of AR”. The test has been found significant (t = 4.297; p < 0.001) and value of the Standardized 

coefficient is positive (ß = 0.294), hence also Hp8 is supported. 

Table 9.14 : Regression Analysis Coefficients Model 3 

 

Unstandardized    
Coefficients 

Standardized 
Coefficients 

t Sig. 
 

B Std. Error Beta Tolerance VIF 
3 (Constant) -.303 .365  -.831 .408   

INT .470 .075 .449 6.274 .000 .461 2.169 
INF .330 .077 .294 4.297 .000 .506 1.976 
VIV 253 .072 .209 3.538 .001 .679 1.473 

-        
 

9.8.4 Independent Variables: INT and VID; Dependent Variable: HED 

To test Hp5 and Hp7 we constructed a model in which the AR characteristics of vividness and 

interactivity are the independent variables and the hedonic dimension of the AR technology is the 

dependent variable. A multiple regression analysis was run. The two independent variables had 

moderate correlations, all significant (p<0.001). The values of VIF and tolerance statistics were in 

the acceptable range (Table 9.15). Thus, multicollinearity can be excluded. 
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Table 9.15 : Correlations Model 4 

Correlations 
 HED INT VIV 
Pearson Correlation HED 1.000   

INT .667 1.000  
VIV .591 .549 1.000 

 

In table 9.16 the value of the Adjusted R² proved that VIV and INT account for 51.1% of the 

variation in HED. We can infer that there is cross-validity for the model since the shrinkage was only 

0.007. The F-ratio had a value of 74.053 significant for p<0.001, which confirms that our model 

explains our set of data better than the simple mean of the dependent variable. With a value of 2.054, 

the Durbin-Watson test proved that the assumption regarding the measurement error is valid. 

Table 9.16 : Model Summary 4 
Model Summary 

R Square 
Adjusted R 
Square Std. Error of the Estimate F Sig. F Durbin-Watson 

.518 .511 .69839 74.053 .000 2.054 
 

Table 9.17 gives us the estimates of b-value that can be used to write the equation of the model: 

HED = 1.388 + 0.454 (INT) + 0.345 (VIV) 

Hp5 states that “Vividness has a significant and positive impact on the hedonic value of AR”. The 

correlation between Vividness and the Hedonic dimension was significant (t = 4.558; p < 0.001) and 

it had a positive sign (ß = 0.322). Therefore, hypothesis 5 is supported. 

Hp7 proposes that “Interactivity has a significant and positive impact on the hedonic value of 

AR”. The T-test was significant (t = 6.934; p < 0.001) and the standardized coefficient has a positive 

value (ß  = 0.490), thus Hp7 is supported. 

Table 9.17 : Regression Analysis Coefficients Model 4 

 

Unstandardized    
Coefficients 

Standardized 
Coefficients 

t Sig. 
 

B Std. Error Beta Tolerance VIF 
4 (Constant) 1.388 .375  3.705 .000   

HED .454 .065 .490 6.934 .000 .699 1.431 
UTI .345 .076 .322 4.558 .000 .699 1.431 
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10. Discussion 

In this chapter we firstly discuss the hypotheses in accordance with the results of the data 

analysis. Secondly, we present our suggestion for the theoretical and managerial implications. 

Successively, the limitations of our study are clarified. Lastly, our recommendations for future 

research are provided. 

 

10.1 Hypothesis Discussion 

Overall, our results indicate that mobile augmented reality applications have the capability to 

positively affect the customer experience (CE). The eight hypotheses tested in the previous chapter 

are discussed in the next paragraphs following the same order employed in the data analysis. Initially, 

we examine how our results from the regression show that the customer experience is influenced by 

the two dimensions of AR mobile systems, the utilitarian (UTI) and the hedonic (HED). Successively, 

the relationship between the two is clarified. The findings show that if customers perceive the use of 

AR applications both easy and useful, then the enjoyment evoked by the technology increases. Next, 

we discuss the effects that vividness (VIV), interactivity (INT) and informativeness (INF) have on 

the utilitarian values of AR. Finally, building upon our results, we illustrate the impacts that 

interactivity and vividness have on the hedonic value of the AR technology. 

Table 10.1 : Hypotheses Testing 

Hypotheses Path Standardized 
Beta 

Significance Adjusted R² 

Hp1 UTI -> CE .428 .000  
.707 

Hp3 HED -> CE .466 .000 

Hp2 UTI -> HED .788 .000 .605 

Hp4 VIV -> UTI .209 .000  
 

.669 Hp6 INT -> UTI .449 .000 

Hp8 INF -> UTI .294 .000 

Hp7 INT -> HED .490 .000 . 
511 
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10.1.1 The effect of the Utilitarian and the Hedonic values on the Customer Experience 

Recognizing that the customer experience is expressed in terms of cognitive and emotional 

dimensions (Edvardsson, 2005; McLean & Osei-Frimpong, 2017; Schembri, 2006; Verhoef et al., 

2009), we have proposed a similar distinction for the technology itself. In fact, we have chosen to 

refer to the utilitarian value merging the two constructs proposed in the Technology Acceptance 

Model (Davis, 1989): perceived ease of use and perceived usefulness. Moreover, we extended the 

TAM including the hedonic component. This decision was justified by the intent of highlighting the 

duality hedonic/utilitarian rather than on the one proposed in the original Technology Acceptance 

Model, perceived ease of use/usefulness. Our study provides evidence of the fact that both the 

utilitarian (Hp1 – Adjusted R² = 0.707;  ß  = 0.428; p < 0.001) and the hedonic (Hp3 - Adjusted R² = 

0.707;  ß  = 0.466; p < 0.001) values of a mobile AR system have a significant and positive impact 

on the customer experience. 

The findings obtained from the data analysis partially support this decision. Both the utilitarian 

and the hedonic components significantly affect how customers evaluate their experiences after 

having used the AR mobile application. This result stresses the importance of considering both the 

values generated by the technology despite the tendency of practitioners to evaluate merely how 

useful and easy to use the system is (Pantano, Rese, et al., 2017). 

These findings are aligned with the work of McLean et al. (2018), which has found a relationship 

between the utilitarian dimension of a system and both the emotional and cognitive components of 

the customer experience. Similarly, we provide support to the findings obtained by Hassenzahl, 

Diefenbach, and Göritz (2010), which claims that the hedonic dimension of AR has a crucial role in 

fulfilling the customer experience with pleasure, entertainment and fun, thus, impacting its emotional 

component (Hirschman & Holbrook, 1982). For the three constructs (UTI, HED, CE), we could 

confirm the reliability of the scale but the discriminant and convergent validity could not be proven. 

Further explanation will be given in the limitations section. 

The findings of our analysis have the capability to go one step beyond the simple acceptance of 

the technology; indeed, they support our hypotheses (Hp1-Hp3), which infer that the experience of 

users is affected by the implementation of AR systems. This concept well fits in the research stream 

on omni-channel, which considers mobile AR applications as a new channel through which 

companies can build and strengthen their brand relationships with customers (Verhoef et al., 2015). 
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10.1.2 The effect of the Utilitarian dimension on the Hedonic dimension 

In our research framework, we did not simply add the new construct of the hedonic dimension 

to the TAM, but we decided to test how it correlates with the utilitarian value. Some researchers 

proposed that perceived enjoyment, the hedonic value, positively impacts the extent to which users 

perceive the system useful and easy to use (Pantano, Rese, et al., 2017; Rese et al., 2017). Contrary, 

another research stream argues that the easiness of using the AR technology and its usefulness 

influence how enjoyable utilizing an AR device is (Chung & Tan, 2004; Novak et al., 2000; Pantano, 

Rese, et al., 2017; Pantano & Servidio, 2012; van Der Heijden, 2003).  

In our study, we have decided to follow the latter proposition and our findings support this choice. 

Indeed, the utilitarian dimension of a mobile AR technology was found  to significantly and positively 

affect its hedonic value (Hp2 - Adjusted R² = 0.605;  ß  = 0.788; p < 0.001). As we will see in the 

managerial implications chapter, firms should design AR applications that deliver some kind of 

additional value and that are simple to use. By doing so, the overall perceived enjoyment while using 

the AR application would be positively affected. 

 

10.1.3 The effects of AR characteristics on the Utilitarian value of AR 

As a smart technology, augmented reality has the capability to provide customers with superior 

experiences that will be judged memorable (Sekhavat, 2017). The hypotheses previously discussed 

support this concept. Nonetheless, we wanted to further investigate which particular characteristics 

of the technology distinguish mobile AR applications from other technological systems. We focused 

on three of them, namely vividness, interactivity and informativeness, which all have a significant 

and positive impact on the utilitarian value of AR. 

 

10.1.3.1 Vividness 

An important attribute of mobile AR technological system is its ability to create vivid and 

realistic interfaces that support the customer decision-making process (Olsson et al., 2013; 

Papagiannidis et al., 2017). Our findings support the hypothesis (Hp4 - Adjusted R² = 0.669;  ß  = 

0.209; p < 0.001) that the vividness of AR dynamic 3D animations positively affect the utilitarian 

value of the technology.  
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These results are aligned with the literature on the topic which proposes that the virtual 

information offered by the augmented experience can compensate the lack of a physical product in 

online shopping (Algharabat & Dennis, 2010; Pantano & Servidio, 2012; Papagiannidis et al., 2017). 

The vivid 3D images were found to be helpful for customers to mentally envision the piece of 

furniture in the future consumption context. Thus, it is important that businesses ensure that this new 

emerging technologies offer great image quality. Indeed, sometimes the AR system fails to create 

perfect alignment between the virtual and the real, diminishing the feeling of realism of the experience 

(Craig, 2013). The regression analysis brings evidence of the correlation between the level of 

vividness and the utilitarian value provided by the technology. We have previously discussed how 

this dimension impacts the cognitive and emotional components of the customer experience. 

 

10.1.3.2 Interactivity 

In the context of mobile devices, customers use their systems “on the go” and they require fast 

and real-time interactions (Garg & Telang, 2012; McLean et al., 2018). The findings of our results 

support our hypothesis (Hp6 - Adjusted R² = 0.669;  ß  = 0.449; p < 0.001) that the interactivity of a 

medium significantly and positively affects the utilitarian value provided by the technology. In other 

words, the higher the degree of control and responsiveness of the medium, the more useful and easy 

to use the mobile AR application will be.  

The results obtained from our regression analysis supports the findings of similar researches. For 

example, prior studies assert that, in order to be perceived useful, the medium needs to have an high 

level of responsiveness (Song & Zinkhan, 2008; van Noort et al., 2012). Moreover, users need to be 

able to easily control and engage with the AR-based system in order to perceive it easy to use (Brasel 

& Gips, 2014; Huang & Liao, 2015). By looking at the descriptive statistics in the analysis section 

(see table 9.1), it is possible to conclude that users agree with the proposition that the mobile AR 

application is interactive (µ = 5.35). However, despite having established that a correlation exists, it 

is important to recognize that there is still room for improving the technology’s level of interactivity. 

 

10.1.3.3 Informativeness 

This study uncovers the effect that the informativeness of a mobile AR system has on the 

utilitarian value of the technology. We found that if the application is capable of providing users with 
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additional relevant information, they will perceive a high degree of utility in its usage. Contrary, with 

a particular focus on the IKEA place app, when the AR function does not deliver realistic and coherent 

information about the furniture, customers feel that using the device is not useful. Thus, hypothesis 8 

(Hp8 - Adjusted R² = 0.669;  ß  = 0.294; p < 0.001) was supported by the results of our regression 

analysis, where the level of informativeness and the utilitarian dimension were found to be highly 

correlated.  

These results are aligned with the study of Pantano, Rese, et al. (2017) which claims that the 

quality of information provided by an AR technology-based system has a significant and positive 

effect on its perceived usefulness. Similarly, Wixom and Todd (2005) found that the effectiveness of 

a software depends on its level of informativeness. Therefore, in order to increase the utilitarian value 

of an AR application, the system needs to be designed in such a manner that the context-sensitive 

information delivered is pertinent and valuable for the customers. 

 

10.1.4 The effects of AR characteristics on the Hedonic value of AR 

We have previously discussed the importance of considering both the utilitarian and the hedonic 

values of a mobile AR system. In this section, we will discuss the results in relation to how the 

characteristics of interactivity and vividness impact the hedonic dimension. 

 

10.1.4.1 Vividness 

Our hypothesis 5 (Hp5 - Adjusted R² = 0.511;  ß  = 0.490; p < 0.001) proposes that vividness has 

a significant and positive effect on the hedonic value of a mobile AR system and the results of our 

analysis support it. In our case, indeed, at high degrees of realism of virtual images representing 

furniture correspond high levels of enjoyment. Contrary, when the pictures are unrealistic and they 

have poor aesthetic qualities, user’s mental play and fantasies are not stimulated by the 3-D virtual 

products. Thus, our findings support the results of previous studies, which proved that pleasure, fun 

and enjoyment of an electronic system, its hedonic values, are correlated to its level of vividness 

(Norman, 2002; Pantano, Rese, et al., 2017; Yim et al., 2017; Zhang & Li, 2005). 
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10.1.4.2 Interactivity 

The results of our quantitative study indicate that the level of interactivity of the medium exerts 

a positive influence on the perceived enjoyment (the hedonic component) of using the AR application. 

Indeed, hypothesis 7 (Hp7 - Adjusted R² = 0.511;  ß  = 0.322; p < 0.001) is supported by the 

significance of the results of our regression analysis. The higher the degree of control that users have 

while using the app, the more playful and fun the use of the technological system will be.  

Similar results were found by Huang and Liao (2015), who argues that highly interactive 

experiences while using the AR system generate high degrees of playfulness. In general, part of the 

research stream correlates the interactivity that mobile AR applications have with feelings of 

enjoyment, immersion and fun (Hoffman & Novak, 2009; Javornik, 2016b; Poushneh & Vasquez-

Parraga, 2017) and our results seem to point in the same direction. 

 

10.2 Implications 

This final section of our research refers to the theoretical and the managerial implications that 

follow our study on the effects that a mobile AR technology has on the customer experience. 

The findings show evidence of the large potential coming from the use of AR technologies in 

marketing and retailing fields. In fact, AR is capable of enrich both the emotional and the cognitive 

dimensions of the customer experience (CE) by generating respectively positive emotions and a 

feeling of satisfaction with the experience.  

 

10.2.1 Theoretical implications 

Despite our acknowledgment of the delimitations in terms of time and resources that characterize 

a research of this magnitude, the theoretical contributions of this research to the literature on 

augmented reality and customer experience are manifold. Our study wants to offer several insights to 

the body of knowledge concerning the effects that a mobile AR system has on the customer 

experience. In order to accomplish such aim, we anchored our study to the existing literature on 

augmented reality, its utilization as an experiential marketing tool and the customer experience. Our 

empirical findings have all been confirmed to be aligned with the directions previously undertaken 

by academics in the field. 
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We recognize and verify the effectiveness of the TAM as a valid and appropriate tool to measure 

the users’ acceptance of a technology (Davis, 1989). In accordance with existing literature on AR, 

the basic TAM model is an acceptable starting point to further explore the technology (Huang & Liao, 

2015; Rese et al., 2017). Moreover, this research contributes to extend the understanding of the 

specific characteristics of a mobile AR system, namely vividness, interactivity and informativeness 

in relation to the hedonic and utilitarian values of the technology itself. Indeed, it represents one of 

the first papers that tests the combined and simultaneous effects of these three characteristics. 

The majority of the academic papers present a deep interest in exploring the behavioral intentions 

of the customers deriving from the utilization of an AR manipulated system (Huang & Liao, 2015; 

Javornik, 2016b; van Noort et al., 2012). As mentioned in our previous chapters, we aimed with this 

research to extend this common practice with the objective of introducing the concept of CE as being 

part of a modified and stretched TAM model. Therefore, our study does not focus on the attitude 

towards using the technology and the behavioral intentions of the users but wants to uncover the 

effects of AR on the broader concept of CE. In these terms, the gap closed by our study provides a 

useful contribution to the academic research on the field. 

This project offers also a theoretical understanding of CE in relation to mobile AR applications 

within an omni-channel context. Indeed, little was studied in the past years on how AR technologies 

could improve the customer experience within this particular context. We wanted to clarify that AR 

will probably not be used as a standalone technology, but instead will be employed as a 

complementary channel. This is beneficial for both the consumers, which have the possibility to gain 

new insights about the brand and for the companies, which can improve the users’ decision-making 

process and purchase intentions. In fact, in accordance with the theory proposed by Pantano, Rese, et 

al. (2017) our study anchors its basis on a new omni-channel shopping environment, where 

augmented reality might eventually be integrated in customers’ daily life.  

Lastly, we can argue that our paper is one of the few that focused specifically on mobile devices. 

In fact, a lot was written in recent years about augmented reality and its application in physical stores 

(Dacko, 2017; K. Lee & Chung, 2008; Olsson et al., 2013; Pantano, Priporas, et al., 2017; Pantano & 

Servidio, 2012; Poncin & Mimoun, 2014), desktop versions for virtual try-on for clothes (Huang & 

Liao, 2015; Javornik, 2016a, 2016b; Kim & Forsythe, 2008; Lee et al., 2006; Yang & Wu, 2009) and 

for glasses (Beck & Crié, 2018; Bulearca & Tamarjan, 2010; Javornik, 2016a; Pantano, Rese, et al., 

2017; Poushneh & Vasquez-Parraga, 2017; Rese et al., 2017). Contrary, there are less studies that 



  87 

focus on the use of mobile shopping apps (Hilken et al., 2017; Yim et al., 2017). Due to the fact that 

consumers are spending always more and more time on their smartphones or tablets (Dacko, 2017), 

we reckon that AR offers the greatest capabilities when used in a mobile context. 

 

10.2.2 Managerial implications 

This section aims to clarify the implications that marketers and managers should consider while 

implementing AR technology. Due to our focus on augmented reality on mobile devices, we will 

limit the managerial implications to this context. 

Our empirical data show that the enjoyment generated by the use of the app is high, fostering 

sensations of fun, joy and entertainment. This is an important result; in fact, the dynamic environment 

of today’s society offers consumers the possibility to choose between several options in a very 

restricted amount of time. By using a mobile device, for example in their decision process to buy 

furniture, users can swap from a very broad selection of brands. Thus, firms should design an AR 

interface which generates sensations of fun, joy and entertainment. In this way, users will spend more 

time on the application and therefore they will diminish the time spent while browsing other options.  

Further, the findings prove that the utilitarian value of an AR mobile application leads to a 

positive customer experience. In fact, in most of the cases, users found the application to be easy to 

use and useful, which help them to meet their expectations and needs. From a managerial point of 

view, this aspect might lead to a stronger consumer-brand relationship, which in turn empowers 

customers’ loyalty and enables long-term benefits for the company. In contrast, too complex 

applications or an overloading of information might create feelings of discomfort among consumers. 

This might eventually drive them to change brand or discard a specific application provided by a 

company. Thus, managers and marketers should offer AR applications that are easy to use and useful. 

The main critic that emerges from both academics and managers about AR, is that this technology 

is considered only a nice gimmick, that does provide positive outcomes but that does not have any 

real advantages. In order to avoid that, AR technologies have to add some degrees of value to the 

overall experience. By taking into consideration an omni-channel perspective, managers can consider 

mobile AR applications as new channels through which reach customers, in addition to already 

existing ones. In fact, it is likely that by using a mobile AR application, consumers might not directly 

proceed with the purchase; yet, it might help them in their future decisions and strengthen the 
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consumer-brand relationship. From an omni-channel point of view, indeed, consumers are no longer 

making distinctions through the different channels and they consider the customer experience as an 

holistic and seamless encounter. Thus, managers and marketers should take into consideration these 

aspects in order to lock-in consumers with the brand.  

The users that tried the IKEA place app found it to be informative, interactive and aesthetically 

pleasing. Our empirical findings show that these three characteristics have an influence on both the 

hedonic and the utilitarian values of the technology, therefore influencing respectively the perceived 

enjoyment while using the application, its ease of use and usefulness. These aspects ultimately 

influence the customer experience.  

Nowadays, the number of mobile AR applications is increasing but, in order to be effective and 

beneficial, AR developers and managers must take into consideration these different characteristics 

of the technology. In accordance with our findings, vividness, which has a positive and significant 

effect on both the hedonic and the utilitarian dimensions, becomes a crucial characteristic for 

managers. In fact, they should offer an AR system in a way that is capable to provide users with vivid 

and realistic 3D images, which well represent the virtual objects in the real environment. Similarly, 

interactivity was found to influence the same variables (UTI-HED). Therefore, managers and 

marketers should develop and deliver an AR system which is easy to interact with and does not 

present any slowdown in its usability. Moreover, the app should be capable of offering a sense of 

control towards the system throughout the entire experience. Informativeness, instead, has a positive 

and significant effect on the ease of use and usefulness of the application. In accordance with such 

findings, managers should offer an AR system which delivers complete and context sensitive 

information. For instance, while designing an AR application which let customers place virtual 

furniture in their houses, managers and marketers should provide the right amount of information 

about the virtual objects. In this example, sizes, colors, shapes and prices are of high relevance for 

users to make their decisions. In fact, according to existing literature on the topic, an effective AR 

system should be simultaneously easy to use and learn, practical and informative, but at the same 

time interactive, capable to offer pleasant and vivid information to users in order to impact the 

customer experience (Poushneh & Vasquez-Parraga, 2017).  

From a managerial point of view, the effective implementation of mobile AR applications 

requires new organizational competencies and management tools since it impacts organizational 

processes and operations (Pantano, 2014). It follows, that a consistent quantity of knowledge is 
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required for managers in order to be able to exploit at its maximum the technology and to deliver 

greater degrees of value. In a constantly changing environment, where firms have either to adapt to 

new trends or radically innovate the market, AR seems to be a solid technology where to anchor the 

foundations of managerial strategies for the upcoming years. 

 

10.3 Limitations 

Despite providing useful insights and several implications, this research has certain limitations 

that should be addressed in future research in order to guarantee even more accurate and valuable 

results. The main limitations consist in the validity of the constructs, the common method bias, the 

sample of the respondents and the experimental procedure.  

As discussed in the data analysis section, we could not confirm discriminant and convergent 

validity for some of the constructs. While designing the questionnaires we adapted items taken from 

different authors. In particular, both the utilitarian (UTI) and the customer experience (CE) constructs 

had two subdimensions, respectively perceived ease of use/usefulness and cognitive/emotional. The 

exploratory factor analysis conducted on the items of the survey showed that these pair of 

subcomponents were not highly interrelated, as if they were not measuring the same construct. Thus, 

future studies aiming to create constructs that have convergent and discriminant validity should be 

designed in such a manner that the differences between the various sub-components are well clarified. 

Another limitation of our quantitative study is the fact that a common method bias was found. 

Common method bias is present when variations in the responses are caused by the tool used to 

measure the variables rather than by the actual variations in the constructs (Podsakoff, 2003). 

Harman's single factor analysis was conducted to assess whether there might be a measurement error. 

The variance explained should not be higher than the 50%, however, in our case we obtained a value 

of 52%. Thus, a measurement error could be present and it may be caused by the fact that respondents 

might have answered positively for sociability reasons without being necessarily sincere (Podsakoff, 

2003). Both data for the dependent and independent variables were collected from the same sample 

at one point in time. This might have arisen false internal consistency issues (Podsakoff, 2003). One 

solution to avoid problems of this kind is to reverse the order of the questions in the questionnaire 

(Podsakoff, 2003), therefore future researchers should design their data collection method 

accordingly. 
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Moreover, limitations regarding the sample of the study exist. Indeed, we used a non-randomized 

procedure while deciding our sample. This offers several practical advantages and it saves time and 

resources (Bryman, 2015). However, it diminishes the generalizability and the validity of our results 

since it does not guarantee a representative sample (Bryman, 2015). Selecting the sample by using a 

process of random selection, despite its difficulties, would have increased the generalizability of the 

results. Thus, for further studies, a randomized sampling procedure might be suggested. Similarly, 

we have narrowed our focus on the digital natives generation and we tried to create a heterogeneous 

sample. However, the adoption of a technology strongly varies among different countries. Hence, a 

limitation might be caused by the fact that cultural effects were not considered and analyzed.  

Finally, as explained in the methodology section, before letting the participants try the IKEA 

place app, we have briefly introduced its functionalities. This short introduction might have 

influenced the respondents’ perception of the easiness to use the application. Outside the setting of 

the experiment, participants might have found more difficulties in understanding and exploiting the 

capabilities of the app. Thus, it is important to acknowledge readers that the high scores obtained in 

relation to the easiness to use the app, might have been partially affected by the brief tutorial 

conducted before each experimental session. Future researchers should evaluate whether to briefly 

introduce to participants the AR mobile application or not. 

 

10.4 Future research 

Despite the significant contributions that this study offers to the  understanding of how a mobile 

AR application influences and impacts the customer experience, further and additional research on 

the topic is needed. In fact, within the fields of marketing and retailing there are still several 

unexplored paths.  

Firstly, we studied three main characteristics of a mobile AR technology, namely vividness, 

interactivity and informativeness. Yet, additional attributes might be explored. The degrees of 

immersion that AR mobile systems generate were not studied in our project but might reveal 

compelling findings. Additionally, we did not consider the moderator effect of novelty, which might 

exist and influence the whole experience with the mobile AR system of the first time customers. 

Indeed, users might find the applications fun and entertaining due to the novelty effect. However, 

once they get used to the technology, the excitement derived from its use might diminish. What is 
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enjoyable today might be boring tomorrow if the medium does not deliver any kind of additional 

benefits. Future research is recommended within this context. 

In order to develop our study and answer our research question, we investigated the relationships 

between the variables proposed in the conceptual framework using the IKEA place app. This might 

restrict the scope of the project to furniture retailers. Therefore, it would seem appropriate to invite 

future researchers to extend the results of this study to other types of mobile AR applications and to 

other product categories in order to explore possible similarities or differences with our current 

model. Moreover, all our respondents tried the application with the same mobile device. This was 

done to eliminate biases due to screen size or phone model. However, as suggested by McLean et al. 

(2018), the dimensions of the smart devices have a moderating role that opens opportunities for future 

research on the consumer behavior in relation to a wider or narrower screen sizes. 

As introduced in the limitations section, we did not examine any particular geographical location. 

In contrast, we tried to keep our sample as much diverse as we could in order to better represent our 

population. A future cross-cultural or cross-country research might be of great value to compare our 

results with specific cultural settings and different countries. In fact, as suggested by Pantano, Rese, 

et al. (2017), which conducted the same study on mobile applications and customer experience in two 

different European countries, interesting and useful findings might arise from cross-cultural 

comparisons. Furthermore, in our study, we did not take into consideration any possible differences 

or similarities in the rationale that might drive males or females in using a mobile application. Indeed, 

the impact that AR has on the emotional and the cognitive dimensions of the customer experience 

might differentiate in accordance with the user’s gender. Further research on the aspect in required. 

Moreover, we took into consideration for our sample the digital natives generation, which is mainly 

composed by students. The same study conducted by using a different representative population 

might reveal interesting findings. 

Lastly, a lot was written in recent years about the technological development that characterize 

today’s trends and the incredible potential of mobile devices and applications. In fact, they are capable 

of offering users unlimited number of services that accomplish always more specific and tailored 

needs (Fulgoni, 2014). The counterpart of this ongoing process is that an always more consistent 

amount of personal data is shared on the web and it is exploited by brands to obtain peculiar 

information regarding customers. Further investigations on the perception of privacy in mobile 
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applications and the consequent impact that it might have on the customer experience could be of 

extreme importance to shed new lights on the topic.  

Regarding our research approach, in accordance with what was explained in the methodology 

chapter, we decided to conduct a quantitative research in order to obtain empirical and quantifiable 

data to measure and analyze. We hereby acknowledge that the adoption of a mixed method approach 

could be performed in future researches to better understand the rationale that is driving customers 

throughout their experiences and to give academics qualitative information to compare or add to 

empirical findings. In fact, it is suggested to adopt a quantitative approach when the research is 

concerned with people’s behaviors, whereas a qualitative method is preferable when the research 

aims to uncover the meaning of people’s actions (Bryman, 2015). 
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11. Conclusion 

Following the widespread adoption of augmented reality systems that characterized this last 

decade, a considerable number of researchers have focused on the possible applications of this 

technology in the marketing and retailing fields (Papagiannidis et al., 2017; Pantano, Rese and Baier, 

2017; Dacko, 2017). However, little has been investigated about the effects that mobile AR 

applications have on the customer experience in an omni-channel context (Pantano, Rese and Baier, 

2017). Our research attempted to close this gap by proving that the utilitarian and the hedonic values 

of the AR technology influence the customer experience. Moreover, three relevant characteristics of 

the medium were investigated. Our results showed that mobile AR systems enhance the customer 

experience if capable of providing users with relevant context-sensitive information. Furthermore, 

high levels of interactivity and vivid images that stimulate customers’ mental plays and fantasies were 

proven to be antecedents of the utilitarian and the hedonic values of the technology. 

The findings from our research shed light on the potential that augmented reality has as an 

experiential marketing tool. Especially today, where tech-savvy customers expect to easily complete 

their tasks “on the go”, mobile AR applications help delivering an enhanced encounter. Indeed, they 

generate positive emotions and satisfaction with the experience by offering realistic images, smart 

interactions and relevant information at anytime and anywhere. Nonetheless, AR has not fully 

reached its full potential as a standalone technology. Thus, to create additional value, it is crucial that 

AR is integrated into the traditional channels employed by firms to interact and engage with 

customers. We hope that our research will generate curiosity and interest among readers, stimulating 

ideas for future research and encouraging other academics to continue the exploration of this 

intriguing technology. 
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Appendix 

Appendix 1: Reliability Analysis 

1.1 Utilitarian 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.888 .888 6 

 
Inter-Item Correlation Matrix 

 s_14 s_15 s_27 s_16 s_17 s_28 
s_14 1.000 .724 .657 .454 .502 .454 
s_15 .724 1.000 .691 .435 .475 .413 
s_27 .657 .691 1.000 .396 .402 .384 
s_16 .454 .435 .396 1.000 .834 .863 
s_17 .502 .475 .402 .834 1.000 .853 
s_28 .454 .413 .384 .863 .853 1.000 

 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
s_14 26.89 34.316 .669 .595 .874 
s_15 26.89 34.639 .653 .617 .876 
s_27 26.81 35.056 .593 .534 .885 
s_16 26.93 29.624 .762 .781 .859 
s_17 26.89 30.301 .789 .779 .854 
s_28 26.62 31.393 .767 .804 .858 

 

 

 

 



  b 

1.2 Hedonic 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.762 .762 3 

 
Inter-Item Correlation 

Matrix 
 s_10 s_11 s_12 
s_10 1.000 .585 .550 
s_11 .585 1.000 .414 
s_12 .550 .414 1.000 

 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
s_10 11.47 3.851 .675 .456 .583 
s_11 11.54 4.436 .575 .354 .703 
s_12 11.33 5.095 .543 .316 .737 

 

1.3 Customer Experience 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.907 .907 6 

 
Inter-Item Correlation Matrix 

 s_30 s_20 s_21 s_18 s_19 s_29 
s_30 1.000 .731 .644 .507 .558 .466 
s_20 .731 1.000 .630 .698 .680 .678 
s_21 .644 .630 1.000 .505 .421 .423 
s_18 .507 .698 .505 1.000 .834 .750 
s_19 .558 .680 .421 .834 1.000 .765 
s_29 .466 .678 .423 .750 .765 1.000 



  c 

 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
s_30 25.89 34.024 .687 .619 .899 
s_20 26.23 32.091 .835 .719 .877 
s_21 25.99 35.971 .613 .499 .909 
s_18 25.62 32.809 .800 .757 .883 
s_19 25.93 32.909 .791 .765 .884 
s_29 25.95 33.019 .740 .657 .892 

 

1.4 Vividness 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.817 .813 3 

 
Inter-Item Correlation 

Matrix 
 s_1 s_2 s_3 
s_1 1.000 .481 .510 
s_2 .481 1.000 .785 
s_3 .510 .785 1.000 

 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
s_1 10.87 4.784 .524 .277 .879 
s_2 11.13 3.275 .744 .625 .667 
s_3 11.10 3.304 .769 .639 .638 
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1.5 Interactivity 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.834 .835 3 

 
Inter-Item Correlation 

Matrix 
 s_4 s_5 s_6 
s_4 1.000 .699 .560 
s_5 .699 1.000 .623 
s_6 .560 .623 1.000 

 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
s_4 10.63 5.334 .700 .515 .768 
s_5 10.68 4.647 .747 .567 .716 
s_6 10.79 5.126 .643 .419 .821 

 

1.6 Informativeness 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.718 .718 3 

 
Inter-Item Correlation 

Matrix 
 s_7 s_9 s_8 
s_7 1.000 .434 .455 
s_9 .434 1.000 .489 
s_8 .455 .489 1.000 
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Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
s_7 10.78 4.687 .516 .266 .656 
s_9 10.60 4.728 .541 .295 .625 
s_8 10.61 4.397 .557 .312 .605 

 

Appendix 2: Harman’s Single Factor Analysis 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% 
1 12.480 52.000 52.000 12.480 52.000 52.000 
2 1.730 7.207 59.206    
3 1.317 5.488 64.695    
4 1.107 4.613 69.307    
5 .853 3.555 72.862    
6 .755 3.146 76.008    
7 .674 2.809 78.817    
8 .602 2.507 81.324    
9 .537 2.237 83.561    
10 .521 2.172 85.733    
11 .466 1.941 87.674    
12 .438 1.825 89.499    
13 .359 1.497 90.997    
14 .327 1.362 92.359    
15 .311 1.294 93.653    
16 .249 1.037 94.690    
17 .230 .959 95.649    
18 .215 .895 96.544    
19 .186 .776 97.320    
20 .163 .680 98.001    
21 .132 .551 98.552    
22 .128 .532 99.084    
23 .119 .494 99.578    
24 .101 .422 100.000    
Extraction Method: Principal Component Analysis. 
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Appendix 3: Average Variance Extracted (AVE) 

  UTI HED CE VIV INT INF 
AVE 0.37 0.33 0,35 0.56 0,39 0,35 
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Dear All,

We are two Master students from Copenhagen Business School. We are
currently collecting data for our Master Thesis on Virtual Reality technology.
Therefore, we need your help to complete our survey. It will take only 3-5
minutes and all the questions will be related to your experience with the
IKEA Place app.

The survey is completely anonymous and the collected data will be used for
academic purposes only.
This is NOT for commercial purposes.

Thank you for your help and effort! :)
Best regards,

Fabio & Alessandro 
 

What is your age
 

Nationality
 

Gender

Male

Female

Occupation

Employee

Self-employee

Unemployed

Freelancer

Student

The way the IKEA Place app displays its products is attractive

Strongly Disagree

Disagree

Somewhat Disagree
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Neither Agree or Disagree

Somewhat Agree

Agree

Strongly Agree

The interface of the IKEA Place app is aesthetically pleasing

Strongly Disagree

Disagree

Somewhat Disagree

Neither agree or disagree

Somewhat Agree

Agree

Strongly Agree

I like the way the interface of the IKEA Place app looks

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The IKEA Place app allows me to interact with it to receive tailored
information about the furniture

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

I am able to interact with the IKEA Place app in order to get information
tailored to my specific needs

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree
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Agree

Strongly agree

The IKEA Place app is sufficiently interactive

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The Ikea Place app provides detailed information about the furniture

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The IKEA Place app provides information that helps me in my decision

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The IKEA Place app provides information to compare products

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree
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Using the IKEA Place app is really fun

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly Agree

The IKEA Place app invites me to discover the IKEA catalogue

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

It is fun to discover the elements of the scan function within the IKEA Place
app

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The Ikea Place app has great value

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The IKEA Place app provides beautiful ideas for furniture

Strongly disagree
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Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The IKEA Place app is a perfect aid to come to a decision in the selection of
furniture

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

I find the IKEA Place app to be very easy to use

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The IKEA Place app is intuitive to use

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

It is easy to learn how to use the IKEA app

Strongly disagree

Disagree

Somewhat disagree
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Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The experience of using the IKEA Place app is unique

Strongly disagree

Disagree

Somewhat Disagree

Neither Agree or Disagree

Somewhat Agree

Agree

Strongly Agree

The experience of using the IKEA Place app is wonderful

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

The experience of using the IKEA Place app is memorable

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

I am satisfied with the experience of using the IKEA Place App

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree
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Strongly agree

Using the IKEA Place app meets my expectations

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree

Using the IKEA Place app meets my needs

Strongly disagree

Disagree

Somewhat disagree

Neither agree or disagree

Somewhat agree

Agree

Strongly agree


