
 

 

 
 
 
 

 

Bachelor thesis 
 

 
 

 

Consumer Acceptance of Mobile Augmented 
Reality Shopping Applications in Stationary 

Retail Trade 
 

 
 

 
 
 
 
 
 
 

Mid Sweden University 

Department of Business, Economics and Law 

Business Administration  

First examiner: PhD Lars-Anders Byberg 

 

FH Aachen University of Applied Sciences 

Department of Business Studies 

European Business Studies 

Second examiner: Prof. Dr. rer. pol. Nicola Stippel-Rosenbaum 

 

Date of submission: 14th of June 2018 

 

Submitted by  

Christina Janssen 

Matr.Nr. 3068322 

from Emden 

 



II 

 

Abstract 

Scientific Problem: Augmented Reality (AR) is an increasingly adopted 

innovation. Especially, in the highly competitive environment of the 

stationary retail sector a shopping application based on AR seems to be a 

promising solution for retailers to attract consumers and enhance their 

shopping experience. However, due to the fact that this mobile application 

is an innovation, its user acceptance is only sparsely researched so far.  

Purpose: The purpose of this study is to investigate the consumer 

acceptance of a Mobile Augmented Reality (MAR) shopping application in 

stationary retail trade by means of the Technology Acceptance Model 

(TAM), as well as potential external factors. Further it strives to oppose three 

different functions of the application, namely the navigation, price and 

information function.  

Theoretical Framework: The study is underlined by theory based on 

secondary data. This implies information about the current situation of the 

stationary retail sector, the concept of AR and the TAM, potential external 

factors as well as the three functions of the MAR application.  

Methodology: Empirical data of this study is based on valid survey data of 

a nonprobability sample of 405 respondents collected via an online 

questionnaire. Different statistical analytical methods were applied, namely 

a descriptive analysis, reliability tests including Cronbach’s Alpha and the 

factor analysis, correlations as well as a stepwise multiple regression. 

Findings: In fact, the results of the study provide significant contributions to 

the developed research questions. First, the regression analysis based on 

the TAM demonstrates a good model fit. Second, there are significant 

relationships between external factors, namely perceived innovativeness, 

smartphone usage and consumer needs, and the variables of the TAM. 

Third, differences are detected regarding the comparison of the three 

application functions. For instance, the price function received the highest 

and the information function the lowest score of usage intention.  Altogether, 

the findings lead to the proposition that the shopping application is of high 

relevance for the development of the retail sector. This is supported by the 

finding that the majority of consumers is convinced to use the MAR 

application even under consideration of potential concerns. 
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1 Introduction 

1.1 Background 

The landscape of retail is radically changing due to rapid technology 

innovations and changing consumer attitudes (Woldt, 2012). In line with this, 

different technologies, such as interactive touch points, self-cash desks or 

mobile applications with bonus systems were introduced recently (Pantano, 

2014). At the same time the stationary retail sector is hallmarked by an 

increasing mobile usage of consumers (Prepletaný, 2013). Especially, the 

introduction of Augmented Reality (AR) involves new opportunities for 

consumers to interact between the physical and virtual world.  

Augmented Reality is an emerging technology that refers to computer-

generated virtual imagery which are superimposed on physical 

environments to provide users an optimized perception of reality (Bernroth 

et al., 2014). Within AR the popularity of Mobile Augmented Reality (MAR) 

applications has recently increased (Ahn, 2015). In stationary retail these 

applications offer various opportunities to enhance the shopping 

experience. A first possibility of MAR applications to improve the 

consumer’s shopping experience is in-store navigation. Google’s Project 

Tango, for instance, offers customized 3D in-store maps which facilitate the 

finding process of mobile-equipped consumers (Bernroth, 2014). Second, 

MAR shopping applications can enable a visual price comparison of the 

products on the shelf which also includes the quick identification and 

visualization of personalized discounts, bargains or special offers. Third, 

consumers can receive additional product information and are able to 

quickly identify certain requirements, tastes, or other preferences with the 

use of MAR applications (ibid.).  

Although, these three functions seem to have a great potential in enhancing 

the consumer’s shopping experience, this does not automatically imply that 

the shopping application will be adopted and used by potential consumers. 

Therefore, it is important to measure the consumer acceptance of this MAR 

application. To investigate the individual’s acceptance of information 

systems application the Technology Acceptance Model (TAM) can be 

applied, which is considered as the most influential and commonly 

employed theory in this research area (Lee, Kozar and Larsen, 2003).  
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1.2 Scientific Problem 

Augmented reality is a new phenomenon and therefore only sparsely 

researched. As it is declared by Bernroth et al. (2014, p.8) “Augmented 

reality is still in its infancy”. Especially user studies regarding MAR 

applications on handheld devices are scarce (Dey & Sandor, 2014; Rese et 

al., 2017). At the same time, the AR industry is estimated to generate up to 

$120 billion in revenue by 2020 (Javornik, 2016). All this indicates the 

importance for academic researchers as well as retailers to understand 

consumer responses to MAR technologies. 

AR can be applied within a wide scope. Previous studies dealt with, for 

instance, the consumer adoption of smart in-store technology comparing 

different applications (Kim et al., 2017), or the presentation of a prototype 

of a shopping application to support healthy grocery shopping (Ahn et al., 

2015). However, none of the previously conducted studies is specialized on 

any specific functions of a MAR shopping application regarding grocery 

shopping in stationary retail. There are two main reasons, why this field 

should be investigated. 

First, research should be focused on stationary retail, as most of the 

purchases are still made in brick-and-mortar stores (Cox, Cox & Anderson, 

2005). The advantages of shopping in-store remain when MAR shopping 

applications are introduced. Second, not only the general examination of a 

shopping application, but opposing different functions of one application will 

provide specific and important outcomes for retailers, as well as for market 

researchers. With this approach retailers might be able to directly identify 

potential enhancements of the functions and suggestions for further 

implementations. 

To sum up, this approach has not been considered to a large extent in 

previous research and thus represents a research gap. The study will 

contribute to filling this research gap by specializing on the behavioral 

intention to the use of MAR shopping applications in stationary retail stores. 

 

1.3 Purpose and Development of the Research Questions 

The main goal of this study is to investigate the consumer acceptance of the 

MAR shopping application in a stationary retail store with regard to three 

different functions. In concrete these are the navigation through the store 

(navigation function), the price comparison and demonstration of discounts 
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(price function) as well as the provision of additional information (information 

function). These three functions will be opposed by analyzing the behavioral 

intention regarding each function with an adapted version of the Technology 

Acceptance Model (TAM).  

Derived from the purpose three major research questions can be 

developed. TAM suggests that perceived usefulness (PU), perceived ease 

of use (PEOU) and perceived enjoyment (PE) are important indicators for 

technology acceptance over and above its influence via attitude (Davis, 

Bagozzi & Warshaw, 1989; Davis, Bagozzi & Warshaw 1992). These 

relationships are illustrated in Figure 1. Keeping this in mind the first 

research question is called:  

RQ1: How strong are the four relationships (PU-AT, PEOU-AT, PE-AT and 

AT-BI) of the Technology Acceptance Model (TAM) regarding each of the 

three chosen functions of the MAR shopping application (see Fig. 1)? 

However, it can be assumed that the variables of the TAM are dependent 

on other external variables (Rese et al., 2017). Firstly, these three 

perceptions seem to be affected by the personal innovativeness (PI) of the 

consumer. The more innovative the consumer is, the higher might be the 

degree of PU, PEOU and PE. Secondly, there might be a positive 

relationship between the smartphone usage of the consumer and the TAM 

variables. Thirdly, if speed, the offer of bargains or special offers, as well as 

additional product information are important for the consumer in general, 

the higher might be the degree of behavioral intention regarding each of the 

three different functions of the application. Hence, this study will concentrate 

as well on the personal innovativeness (PI), consumer needs (CN) and 

smartphone usage (SU), since these seem to be influential antecedents 

regarding the variables of the TAM. The described relationships are 

visualized in Figure 1 and on this basis a further research question is 

developed:  

RQ2: How are personal innovativeness, consumer needs and smartphone 

usage related to the components of the TAM (see Fig. 1)? 
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After analyzing the relationships regarding each function separately, a 

comparison will be made. The intention is to analyze whether there are 

differences in the consumer acceptance regarding the three functions 

navigation, price and information. Thus, a third research question will be 

examined: 

RQ3: Are there differences in the consumer acceptance regarding the three 

different functions of the MAR shopping applications? 

1.4 Disposition 

In the following chapter the underlying theory of the study will be presented, 

which includes the current situation of stationary retail, the concept of 

Augmented Reality and the TAM, as well as the presentation of the three 

functions of the MAR shopping application. The third chapter focuses on the 

methodology of the investigation. Therein explanations concerning the 

research design, the questionnaire and the use of statistical analytical 

methods will be outlined. Chapter four will contain the results and analysis 

of the conducted survey. In chapter five the results will be discussed and 

concluded. Additionally, practical implications as well as limitations and 

suggestions for future research will be given in the last chapter.  

 

Personal 
innovativeness (PI) 

Consumer 
needs (CN) 

Smartphone 
 usage (SU) 

Perceived 
enjoyment (PE) 

Perceived ease 
of use (PEOU) 

Perceived  
usefulness (PU) 

Attitude toward 
using (AT) 

Behavioral  
intention (BI) 

RQ1 RQ2 

Figure 1: Research model based on the Technology Acceptance Model (TAM) of Davis 
(1989) and Davis Bagozzi and Warshaw (1992) 
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2 Theoretical Review 

2.1 Stationary Retail 

In contrast to online retailing, stationary retail is hallmarked by retail facilities 

with a fixed location. In the following, the current situation of this sector, as 

well as the mobile revolution will be outlined.  

2.1.1 Current Situation 

Recently the stationary retail sector is facing a highly competitive market 

due to rising consumer requirements, market consolidation and technology 

innovations (Kuhn & Sternbeck, 2013; Woldt, 2012). Similarly, Moorhouse, 

tom Dieck and Jung (2018) point out that there is a shift in consumers 

shopping and buying behavior, due to global trends referring to mobile 

devices and social media. Hence, in this so called “revolutionary change” of 

the retail environment technology plays a decisive role (ibid., p. 133). 

Hopping (2000, p. 63) states new technologies have been “(…) the enabler 

of change” and retailing has always benefited from the adoption of these. A 

primary benefit is the creation of new forms to interact with the consumers 

(Woldt, 2012). In connection to this, self-service technologies such as 

informative and interactive touch points and self-cash desks were 

introduced in recent years, and new innovations are following continuously 

(Pantano, 2014).  

Additionally, the retailers of brick-and-mortar stores are confronted with the 

rising online retail market (Peddie, 2017). Nonetheless, according to the 

study of Cox, Cox and Anderson (2006) consumers still prefer to do the 

majority of their grocery shopping in brick-and-mortar stores. Also, 

Prepletaný (2013) highlights the important role of the store experience for 

consumers, due to the given possibility to touch and feel the products before 

the purchase. This explains that improvements should be considered to 

preserve the positive in-store experience. Nowadays, consumers “(…) have 

the upper hand over retailers and demand shopping experiences anywhere 

(…)” (Prepletaný, 2013, p.8). Therefore, retailers need to adopt to the 

shifting demands of consumers with the introduction of relevant innovative 

solutions (Prepletaný, 2013). 

All this comes along with the expectation of Yaoyuenyong et al. (2006) that 

AR will play a significant role of daily mobile experiences in retail and 

marketing. The interaction between the physical and digital world creates 
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completely new opportunities for the retail stores, that were hardly expected 

a decade ago (Prepletaný, 2013). 

2.1.2 Mobile Revolution 

In line with the global transformation of the stationary retail sector, the 

mobile revolution is characterized by the penetration and increasing number 

smartphones and tablets worldwide (Prepletaný, 2013). According to 

Moorhouse, tom Dieck and Jung (2018) a transformation of the searching 

process inside the store, as well as of the purchase itself, takes place due 

to the mobile revolution. Mobile-based solutions such as mobile applications 

are becoming an essential element for bricks-and-mortar retailers 

(Prepletaný, 2013). Indeed, mobile devices entail benefits such as 

portability, ubiquity and flexibility (Moorhouse, tom Dieck & Jung, 2018). 

Furthermore, these devices can broaden the ability for recognizing 

embedded information in the surrounding environment (Olsson eta al., 

2013). This underlines the explanation of Rese et al. (2017) that the 

widespread adoption of smartphones leads to an increased interest in AR. 

Altogether, the current development of stationary retail and the mobile 

revolution signalize that MAR applications have the potential to play a 

decisive role in the transformation process of the retail sector.  

2.2 Augmented Reality 

A universal definition of Augmented Reality cannot be found in literature. 

Mostly it is referred to the “reality-virtuality continuum” of Milgram et al. 

(1994), which postulates a continuous transition between the real and virtual 

environment (Mehler-Bicher & Steiger, 2014) (see Fig. 2).  

 

Figure 2: The reality-virtuality continuum based on Milgram et al. (1994) 

The left area of the continuum defines any environment comprising solely 

real objects and includes all the aspects of a real-world scene which can be 

observed either directly in person or through a display (Milgram & Kishino, 

1994; Milgram et al., 1994). Conversely, the right area is hallmarked by 

environments which solely consist of virtual objects, such as computer 

Real 
Environment 

Virtual 
Environment 

Augmented 
Virtuality 

Augmented 
Reality  

Mixed Reality 

Reality-Virtuality Continuum 
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graphic simulations. In accordance with this model, AR relates to a broader 

concept of Mixed Reality which represents the integration and merging of 

real and virtual worlds objects within a single display. This combination of 

real and virtual objects can be anywhere between both extrema of the 

continuum (ibid.). However, AR rather aims on augmenting the real world 

with digital information than bringing real-world information in virtual worlds 

(Olsson et al., 2013). Therefore, AR must be distinguished from Virtual 

Reality (VR). 

2.2.1 Difference between Virtual Reality and Augmented Reality 

Virtual Reality (VR) is commonly referred to the user’s immersion in a 

completely virtual environment (Milgram & Kishino, 1994; Milgram et al., 

1994). While AR superimposes digital information on the real environment, 

VR substitutes physical reality with a completely isolated computer-

generated world (Porter & Heppelmann, 2017). In other words, VR totally 

obscures the actual reality, whereas AR enhances the actual view (Peddie, 

2017). While VR is generally characterized by three-degrees of freedom 

(3DOF), AR provides additional visual information augmented on the 

physical world with six-degrees of freedom (6DOF). 6DOF entails that the 

camera is positioned and oriented in three-dimensional space (i.e. 

forward/backward, up/down and left/right) in combination with changes in 

orientation (i.e. pitch, yaw and roll) (ibid.). From a graphics perspective, the 

pivotal difference between VR and AR is that AR allows the user to see both 

the real scene as well as the computer-generated overlay (Peddie, 2017). 

In addition, VR makes use of a wearable device, typically a head-mounted 

display (Bonetti, Warnaby & Quinn, 2018; Peddie, 2017), whereas AR is 

compatible with a smartphone, tablet PC, helmet or glasses (Peddie, 2017). 

In general, AR will be more widely applied in business than VR (Porter & 

Heppelmann, 2017). Javornik (2016) suggests that only a limited number of 

retailers will adopt VR because its implementation is costly and time-

consuming compared to AR. Besides, consumers seem to be reluctant to 

purchase a head-mounted display and rather prefer to interact with products 

via their own mobile devices, with which they are familiar and comfortable 

(Bonetti, Warnaby & Quinn, 2018). 

2.2.2 Definition of Augmented Reality 

The most applied and accepted definition of AR is given by Azuma et al. 

(2001), where AR is defined by the following characteristics: the conjunction 

of real and virtual imagery with real-time interaction and 3D registration 
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(Mehler-Bicher & Steiger, 2014). Along with this definition researchers like 

Carmigiani (2011) and van Krevelen and Poelman (2010) add that AR is not 

limited to particular display technologies such as a head-mounted display. 

Besides, AR can potentially apply to all senses. Lastly, it is mentioned that 

mediated reality can also be part of AR, which refers to the removal of real 

objects by overlaying virtual ones (ibid.).  

To conclude, the crucial aspect of AR is the superimposition of computer-

generated objects on top of a real-world scene and the ability of real-time 

interaction. Hence, AR aims to supplement the actual reality, rather than 

creating an entirely artificial world, which provides an enhanced perception 

of the user’s environment. 

2.2.3 Development of Current Usage of Augmented Reality 

The beginning of the development of AR is dated differently in literature. 

Most researchers refer to the 1950s and 1960s when outlining the first 

appearance (Carmigiani et al., 2011; Mehler-Bicher & Steiger, 2014; van 

Krevelen & Poelman, 2010). During the last decade conditions of AR have 

significantly changed. Technology advancements, enhanced mobility and 

portability, decreased costs, its embeddedness in the digital market in 

conjunction with geolocation applications, near-field communication and 

global positioning systems (GPS) raised the utility and thus the relevance of 

AR (Javornik, 2016). Currently, AR technology is increasingly used in retail 

for marketing purposes at multiple touchpoints of the consumer journey 

(ibid.). Specifically, MAR applications are gaining popularity and are one of 

the only AR applications which are accepted in general public (Ahn et al., 

2015; Carmigniani et al., 2011 Parker & Tomitsch, 2014). MAR can be 

defined as AR which is generated and accessed with mobile devices in 

mobile contexts of use (Irshad & Rambli, 2014; Olsson et al., 2013). AR-

based mobile applications predominantly appear to include practical uses 

(Parker & Tomitsch, 2014). With MAR services users cannot only enjoy an 

interactive and context-rich experience (Ahn et al., 2015), but can also 

concentrate on the relevant and more pleasing tasks, as these provide 

relevant information on the spot and facilitate activities such as finding the 

way (Olsson et al., 2013).  

2.2.4 Technological Background of Augmented Reality 

The technological requirements are higher for AR than for VR, which 

explains why AR’s development took longer to mature (van Krevelen & 
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Poelman, 2010). However, the key components (i.e. displays, trackers, 

graphics computers and software) stayed the same (ibid.). 

In principle, for determining the camera’s position and orientation, AR 

makes use of location, motion and orientation sensors and algorithms 

(Peddie, 2017). Afterwards, 3D graphics are rendered augmenting the 

computer-generated imagery on top of the actual view (ibid.).  

Two different types of AR can be identified: marker-based AR and GPS-

based AR (Bodhani, 2013). Regarding the former type, a marker or image 

is recognized by a camera on a mobile device to determine the actual 

position and orientation. The marker can be overlaid by developers with 

different content or data such as images, video or audio. On the opposite 

side the latter type is based on the use of GPS, so that users gain additional 

information about their location or get directions to the desired destination 

(ibid.). Regarding the three mobile application functions which will be 

analyzed in this study, the first type would fit for the price and information 

function, whereas the second one seems suitable for the navigation 

function. However, according to Ahn et al. (2015) GPS cannot be applied in 

indoor environments because of a lack of line-of-sight communication 

between satellites and GPS receivers. Nonetheless, Ahn et al. (2015) show 

that there are possibilities with systems like IQEngines to locate the user 

within the indoor shopping environment and provide directions based on an 

underlying coordinate system. Figure 3 visualizes a representation of this 

coordinate system for a typical grocery store aisle (ibid.).  

Figure 3: Coordinate system used for item locations in a grocery store aisle (Source: Ahn et 
al., 2015) 



10 

 

Also, Hallaway, Feiner and Höllerer (2004) developed a MAR system with 

position-tracking technologies to define the accurate and precise position of 

the user. Their intelligent navigational guidance system shows the 

possibility that users can orient themselves in an unfamiliar environment 

and use path planning to their chosen destinations (ibid.).  

Having a look at display techniques, AR displays can be classified into three 

categories: head-worn, hand-held and spatial (Bimber & Raskar, 2005; van 

Krevelen & Poelman, 2010). This study will be focused on hand-held 

displays which include hand-held optical see-through display as well as 

hand-held projectors (ibid.). Hand-held displays are the ideal solution 

considering the shopping application, as they are minimally intrusive, readily 

available and in particular socially acceptable according to Zhou, Duh and 

Billinghurst, (2008). Also van Krevelen and Poelman (2010) point out that 

these displays are appropriate to a mass market due to ease of use and low 

production costs. This indicated challenge of social acceptance is a pivotal 

aspect of this study.  

2.2.5 Social Acceptance 

In literature the problem of socially acceptable technology has raised the 

attention of researchers (Carmigniani et al., 2011). To become socially 

acceptable the mobile application must be discrete, subtle and unobtrusive. 

Moreover, the user should be able to naturally interact with the device. The 

use of a smartphone complies with these requirements because it implies 

an intuitive and natural technique and it is also fashionably acceptable 

(ibid.). Beyond that, AR has the capability to collect and customize user 

information (Olsson et al., 2013). The displayed information needs to be 

appropriate according to privacy and ethical concerns, since users are 

sensitive about their personal information (Carmigniani et al., 2011; Olsson 

et al., 2013). Also, Poushneh and Vasquez-Parraga (2017) point out that 

the motivation to engage in an experience using AR will increase if the 

user’s control over personal information is guaranteed. 

Looking back to the research questions of this study, the consumer 

acceptance of the MAR shopping application will be measured at first by 

means of the TAM, which will be portrayed in the following chapter.  

2.3 Technology Acceptance Model (TAM) 

The Technology Acceptance Model (TAM) provides an instrument to 

investigate consumer adoption of smart instore technology applications 
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(Kim et al., 2017). Based on the Theory of Reasoned Action developed by 

Ajzen and Fishbein in 1975, the TAM presents a “belief-attitude-intention-

behaviour paradigm”, which serves as conceptual basis for this study to 

explain and predict the technology adoption of potential users (ibid., p.26). 

Precisely, the TAM assumes that perceived usefulness (PU), perceived 

ease of use (PEOU) (Davis, 1989) and perceived enjoyment (PE) (Davis, 

Bagozzi & Warshaw, 1992) are the major predictors of a person’s attitude 

toward using (AT) a new technology, which in turn affects the behavioral 

intention (BI) to use it.  

The model slightly varies in literature and is adapted to each research 

purpose. For instance, PEOU is often additionally regarded as a direct 

determinant for PU (Davis, 1986). However, this relationship will not be 

taken into consideration in order to concentrate on the most important 

effects of the model. Furthermore, PE is not included in the first original TAM 

of Davis (1986). Nonetheless, PE embodies an important hedonic factor, 

which stands in contrast with the more utilitarian factors entailed by PU and 

PEOU (Childers et al., 2001; Kim et al., 2017), which is the reason why it 

will be investigated in this paper. This approach is also supported by Rese 

et al. (2017), who claim that it is reasonable to use a basic, clearly, 

structured model and expand it with context related factors for AR such as 

PE. Hence, the relationships of the TAM demonstrated in Figure 4 are 

specifically tailored for the research purpose of this study. In the next part 

the different variables (i.e. PU, PEOU, PE, AT and BI) will be explained one 

by one.  

2.3.1 Perceived Usefulness 

Starting with perceived usefulness (PU), it can be defined as the individual’s 

subjective degree of utility offered by a particular technology (Agarwal & 

Perceived 
 enjoyment (PE) 

Perceived ease 
of use (PEOU) 

Perceived  
usefulness (PU) 

Attitude toward 
using (AT) 

Behavioral  
intention (BI) 

Figure 4: Technology Acceptance Model based on Davis (1989) and Davis, Bagozzi and 
Warshaw (1992) 
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Prasad, 1998; Davis, 1986; Davis, 1989; Pantano, 2014). This definition is 

based on the meaning of the word useful, which means “capable of being 

used advantageously” (Davis, 1989, p. 320). Therefore, a technology which 

is graded with high PU, is one which is purported to have a “(…) positive 

use-performance relationship” (ibid.).  

2.3.2 Perceived Ease of Use 

Perceived ease of use (PEOU) is specified by “(…) the degree to which an 

individual believes that using a particular system would be free of physical 

and mental effort” (Davis, 1986, p. 26). This definition is hallmarked by the 

meaning of ease: “freedom from difficulty or great effort” (Davis, 1989, p. 

320). In other terms PEOU describes the opposite of complexity (Yi, Fiedler 

& Park, 2006). Consequently, it is assumed by Davis that a user rather 

accepts an application if it is perceived to be easier to use than another one 

(ibid.).  

Childers et al. (2001, p. 513) compares PU and PEOU and concludes that 

usefulness describes the “(…) outcome of the shopping experience (…)”, 

while ease of use indicates the “(…) process leading to the final outcome”. 

Moreover, some studies reveal that PU is a stronger determinant of user’s 

attitude compared to PEOU (cf. Davis, Bagozzi and Warshaw, 1989; Keil, 

Benarek and Konsynski, 1995). Also Rese et al. (2017) claim that PU has a 

stronger influence on the technology acceptance than PEOU considering 

AR apps in marketing and retailing. Hence, it is possible that there will be a 

stronger focus on the other predictive belief variables (i.e. PU and PE) 

during the analysis of this study.  

2.3.3 Perceived Enjoyment 

Perceived enjoyment (PE) is seen in literature as a major behavioral belief 

besides PU and PEOU to influence the attitude and lastly the behavioral 

intention to use a certain technology (Rese et al., 2017). PE refers to the 

extent to which a subject perceives the activity of using a certain technology 

as enjoyable per se, aside from any anticipated performance consequences 

(Davis, Bagozzi & Warshaw., 1992; Pantano & Di Pietro, 2014; Venkatesh, 

2000). Thus, enjoyment is related to an emotional state or intrinsic 

motivation which can stimulate users to use the technology (Pantano & Di 

Pietro, 2014). Indeed, consumers who enjoy shopping are more involved in 

the shopping process which could lead to longer and more frequent visits 

(ibid.).  
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Summing up, all three variables PU, PEOU and PE could affect consumer’s 

attitude toward using the technology. While some consumers may primarily 

see the benefit in the application based on instrumental values such as PU 

and PEOU, others may use the application due to the enjoyment of these 

interactive media (Childers et al., 2001). 

2.3.4 Attitude toward Using 

In the TAM attitude plays a key mediating role between beliefs and usage 

intentions (Agarwal & Prasad, 1998). Attitude demonstrates “(…) user’s 

assessment toward the technology (…)” (Pantano & Di Pietro, 2012, p. 3). 

Besides, it can be seen as an overall affective evaluation measured with the 

help of scales with opposing polarities such as bad/good, 

unpleasant/pleasant, boring/interesting, poor/excellent, etc. (Childers et al., 

2001). In brief, attitude toward using is the major determinant of behavioral 

intention, as without a positive attitude of the consumer there is little usage 

intention (Bulearca & Tamarjan, 2010; Davis, Bagozzi & Warshaw, 1989). 

2.3.5 Behavioral Intention 

Behavioral intention (BI) examines a person’s willingness to use or continue 

to use a specific technology (Yi, Fiedler & Park, 2006; Pantano, 2014). 

According to Davis (1986, p. 38) intention is associated with an individual’s 

decision which is developed through a “(…) process of mental deliberation, 

conflict and commitment (…)”. In accordance with this, intention reflects an 

elaborated decision process that takes into consideration the sequential 

elements of the TAM (Davis, 1986). Tarhini (2013, p. 68) describes BI as 

the “(…) individuals’ readiness to perform a specific behaviour”. This in turn, 

reflects the importance of BI, since it directly influences the probability of the 

actual usage of the technology in future (Davis, 1986). Regarding the 

examined MAR application, it is essential for retailers whether their 

consumers have a positive intention toward this technology and thus would 

most likely use this application during shopping. 

2.4 Factors Influencing the TAM  

The TAM has been extended and adapted by researchers. Often context 

specific (external) variables are added, which seem to potentially influence 

PU, PEOU and PE (Bonetti, Warnaby & Quinn, 2018; Rese et al., 2017). In 

this study personal innovativeness (PI), smartphone usage (SU) and 

consumer needs (CN) will be analyzed within the second research question 

regarding their impact on the variables of the TAM. 
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2.4.1 Personal Innovativeness 

2.4.1.1 Overall Concept and Definition 

Personal innovativeness (PI) is an important concept regarding the 

consumer acceptance of innovations (Agarwal & Prasad, 1998). First of all, 

an innovation can be referred to “(…) an idea, practice, or object that is 

perceived as new by an individual or other unit of adoption (Rogers, 2003, 

p. 11). Subsequently, innovativeness is defined as “(…) the degree to which 

an individual or other unit of adoption is relatively earlier in adopting new 

ideas than the other members of a system” (Rogers, 2003, p. 22). Thus, PI 

can help to identify those individuals who tend to adopt early to innovations, 

which includes in this case the acceptance and usage of AR. 

PI is related to Rogers’ (2003) innovation diffusion theory. Hence, a key 

aspect of this theory is that individuals react differently to a new idea, object 

or practice due to their distinct personal innovativeness (Yi, Fiedler & Park, 

2006). Some individuals are by nature more willing to take the risk of trying 

out an innovation while others are suspicious of a new idea and hesitant to 

change their current practice (ibid.). This also clarifies that adopting an 

innovation is combined with a risk (Rogers, 2003). Moreover, individuals 

with higher PI tend to develop more affirmative perceptions about the 

innovation (Agarwal & Prasad, 1998). 

The innovation theory highlights five attributes of innovations that determine 

the rate of adoption, namely relative advantage, compatibility, complexity, 

trialability, and observability (Rogers, 2003). This shows the connection 

between personal innovativeness and the TAM, since relative advantage 

can be associated with PU and PE, whereas complexity is the opposite of 

PEOU. 

Besides that, Agarwal and Prasad (1998, p. 206) classify consumers into 

two categories: “innovators” and “noninnovators”, whereas Kirton (1976) 

stresses that people either adapt or innovate and characterizes people as 

adopters and innovators. Based on the individual trait of innovativeness, 

both Rogers’ (2003) as well as Moore’s (2006) studies demonstrate different 

adopter classifications which are predominant across innovation domain 

types and cultures (Yi, Fiedler & Park, 2006). In the following, the adopter 

classifications will be illustrated. 
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2.4.1.2 Adopter Classifications 

In total, five different adopter classifications prevail in literature, namely 

innovators, early adopters, the early majority, the late majority and laggards. 

In figure 5 these five adopter categories are demonstrated related to their 

time of adoption to an innovation. 

Innovators are eager to try new ideas and hence, they are the first ones who 

adopt to an innovation, sometimes even before a formal marketing program 

has been launched (Moore, 2006; Rogers, 2003). Moreover, technology is 

a central interest of them, which means that they have advanced 

technological knowledge. A key point is that innovators are willing to take 

risks because they must cope with high levels of uncertainty when adopting 

to a new innovation (ibid.).  

Similarly, early adopters buy new products very early in their life cycle 

(Moore, 2006; Rogers, 2003). However, they are no “technologists” (Moore, 

2006, p. 12) neither “cosmopolites” (Rogers, 2003, p. 248) as innovators, 

but are called “localites” (ibid.). Thus, they have close contact with local 

people and are often highly respected opinion leaders in social systems 

(Moore, 2006; Rogers, 2003). With a view to the TAM, Yi, Fiedler & Park 

(2006) emphasized that earlier adopters can identify the usefulness of an 

innovation more easily and perceive the innovation easier to use than later 

adopters do. 

Individuals belonging to the early majority are mostly practically oriented, 

meaning that they prefer to wait for the reactions of other people before 

trying the innovation themselves (Moore, 2006; Rogers, 2003). This also 

explains why they are characterized as “deliberate” (Rogers, 2003, p. 249) 

Figure 5: Adopter classifications based on Rogers (2003, p. 247) 
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Besides, they do not have leadership positions like early adopters (Moore, 

2006; Rogers, 2003).  

The late majority adopts new ideas when these are well-established in 

society (Moore, 2006; Rogers, 2003). They are skeptical, need to be 

convinced by their peers and face only a low degree of uncertainty at the 

time they adopt (ibid.).  

Laggards form the last group that adopts to an innovation (Moore, 2006; 

Rogers 2003). They are bound in tradition and use the past as their frame 

of reference. Ultimately, when laggards adopt, innovators are already 

adopting to the next innovation.  

All in all, differences in PI should be considered while investigating the 

acceptance of technological innovations. Regarding the MAR shopping 

application, the degree of PU, PEOU and PE might be higher for innovators 

and early adopters than for later adopters. 

2.4.2 Smartphone Usage 

Another potential variable which might influence the extent of the TAM 

variables of the shopping application is smartphone usage.  

The total number of smartphone users is constantly increasing. A forecast 

shows that from 1.57 billion users in 2016, the smartphone penetration rate 

will increase to 2.87 billion in 2020 (eMarketer, 2016a) and according to 

Miller (2012) the number of users will increase to even more than 5 billion 

people by 2025.  

Not only the penetration rate grows, but also the number of functionalities 

extends steadily. Smartphones have already replaced a large variety of 

other devices such as digital cameras, game consoles, MP3 music players, 

GPS navigators, calculators and much more (Miller, 2012). Especially, 

young people aged 11 to 31 use their mobile phones to surf the Web, take 

pictures, find directions and communicate through social media (Tapscott, 

2009). Moreover, people take their phones wherever they go (Peddie, 

2017). 

A Nielsen study among mobile device owners in the US enlightens that 

almost 87% use their devices as an integral component of their shopping 

activities (Kang, Mun & Johnson, 2015). Similarly, Bernroth et al. (2014) 

point out that consumers routinely turn to their smartphones in the in-store 

decision making process. Also tracking functions are commonly accepted 
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(Peddie, 2017). Intriguingly, the smartphone usage while shopping is not 

limited to younger generations (Bernroth et al., 2014).  

Altogether, the preconditions for the implementation of MAR shopping 

applications are based on the number of smartphone users and their usage. 

It can be assumed that individuals who take their mobile phones to the retail 

store and use them as an integral part of their shopping experience, also 

have a higher level of PU, PEOU and PE and consequently of AT and BI 

regarding the MAR application. 

2.4.3 Consumer Needs 

Retailers face the difficulty of creating shopping environments that respond 

to consumers’ expectations and demands (Burke & Payton, 2006). Based 

on the shopping application three different needs will be thematized: the 

demand for speed and finding the desired product, the importance of 

bargains, discounts and special offers and lastly the desire for additional 

product information.  

Starting with the consumer’s need of guidance through an unfamiliar or 

infrequently shopped retail store a visual roadmap is an adequate solution 

according to Burke & Payton (2006). Likewise, Olsson et al. (2013) showed 

that consumers would appreciate to see the exact place of a certain product 

inside the store (ibid.). Prepletaný (2013) highlights that consumers require 

time efficiency, flexibility and convenience when searching for products. Not 

only the orientation, but also the selection of the best alternative is 

exacerbated in a retail store with an amplified product range (Burke & 

Payton, 2006). For a proper selection, consumers must examine each 

product in detail, which includes reading the product packaging and 

associated literature or ask advice from a salesperson. Often shoppers are 

unwilling to invest their time and effort in this purchasing process and simply 

pick one of the items or even postpone the purchase or visit (ibid.). This 

explains that consumers request special offers and bargains, as well as 

specific product information within a fast and efficient shopping process. 

The need for special offers was also detected by Olsson et al. (2013). 

Students, in particular, want to know whether they can get special discounts 

on products (ibid.). In addition, Cox, Cox and Anderson (2005) ascertain 

that most consumers enjoy the search for bargains. Basically, consumers 

want the best possible value from every purchase, which can be achieved 

using modern technologies (Prepletaný, 2013). Regarding the need for 

information related to personally interesting products, Olsson et al. (2013) 
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demonstrated that consumers ask for a device which can inform the user 

when passing by a personally interesting product. Specifically, allergy 

sufferer or vegetarians require additional product information (Ahn et al., 

2015). 

Consequently, the importance of the described needs can vary between 

different shoppers. The stronger their degree of importance, the higher 

might be the acceptance regarding each function of the shopping 

application. The three functions will be explained in detail in the next part, 

since in respect to the third research question the acceptance of the 

shopping application will be compared between the three different functions.  

2.5 Shopping Application with Three Different Functions 

In this chapter three functions of a MAR shopping application will be 

outlined, starting with the navigation function, followed by the price function 

and lastly the information function.  

2.5.1 Navigation Function 

The navigation function of the shopping application deals with the product 

location in the store and the resulting ability of finding the desired product 

with the help of an augmented roadmap. As mentioned before an example 

for an implementation of this function is Google’s Project Tango, which 

creates three dimensional customized maps of the in-store environment and 

reorients the map based on the user’s smartphone location (Peddie, 2017). 

Walgreens is the first U.S. retailer who implemented an in-store mapping 

application in all their stores (Aisle411, 2014). Figure 6 portrays how 

consumers can search and map products in the store. With precise 

positioning, the application provides 3D augmentation of each aisle in the 

store, so that users visibly find the shortest route to their product (ibid.).  

AR navigation aids can supersede excess wandering in large retail stores 

(Olsson et al., 2013). Consequently, it can increase the speed of the 

shopping process substantially (Ahn et al., 2015). Moreover, the interactive 

shopping environment can enhance the enjoyment of the consumer’s 

shopping experience (Childers et al., 2001). 

Technically, the localization of the user can be achieved with an external 

image labelling service, which receives a snapshot from the user’s mobile 

device. With this snapshot the labelling service can identify the product, so 

that a cloud server can determine the current position of the user based on 

an indoor layout of the retail store (Ahn et al., 2015). 
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The rising attention to this function becomes lucid when considering that 

already many researchers mentioned the possibility of in-store navigation 

with augmenting the specific product location (Olsson et al., 2013; Pantano, 

2014; Rese et al., 2017).  

2.5.2 Price Function 

With respect to the price function, the shopping application offers a price 

comparison and the hint to customized special offers.  

In the above-mentioned application introduced in the Walgreen’s stores, 

consumers have not only the possibility of in-store navigation, but can also 

discover promotions (Aisle411, 2014; Mocanu, 2016). As illustrated in 

Figure 7 these promotions are augmented on the shelfs, while the consumer 

is being navigated to the desired product (ibid.). Another example of the 

price function is the mobile application launched by IBM, where consumers 

can compare prices of different products quickly at first sight, which is 

displayed in Figure 8 (Strüber, 2013).  

In general, promotions can be implemented in AR apps and revealed by just 

pointing the smartphone camera at the products (Poushneh & Vasque-

Parraga, 2017). Advantageously, consumers can receive relevant online 

coupons or promotions in real-time and location specific (Prepletaný, 2013). 

Figure 6: Google's Project Tango - Navigation with 3D in-
store maps (Source: Aisle411, 2014) 



20 

 

Moreover, retailers get the chance to send out customized coupons for 

complimentary products that match with the consumer’s shopping list (ibid.). 

2.5.3 Information Function 

At last, the information function comprises principally the provision of 

additional product information.  

By scanning a products logo or related image via the MAR shopping 

application, the user can get access to additional digital content (Javornik, 

2016). This can be, for instance, additional nutritional information or details 

of the food production process.  

Ahn et al. (2015) developed a MAR grocery shopping application, which 

serves as a suitable example for the information function (see Fig. 9). Using 

this application, the consumer can see AR tags corresponding to the 

products based on the personalized user profile. These tags grow in size 

when the user walks towards the product and detailed nutritional information 

can be revealed when users click on the tags. Especially, for people with 

specific dietary needs this application is beneficially in the way that the user 

can select distinct food ingredient requirements such as “no milk”, “low 

Figure 8: Presentation of special offers in Walgreen’s 
shopping application (Source: Aisle411, 2014) 

Figure 7: Price comparison included in the IBM Augmented 
Reality shopping application (Source: Strüber, 2013) 
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calorie”, “low sodium” etc. (ibid.). Parker and Tomitsch (2014) add that 

consumers can benefit from filter mechanisms, as these can enhance the 

relevance of the provided information for each user individually. Moreover, 

with the filtering option the user still maintains a clear overview about the 

augmented content (ibid.).  

2.6 Summary 

The theoretical review has clearly shown the importance of investigating the 

consumer acceptance of the MAR grocery shopping application. Especially, 

in the stationary retail sector, which is hallmarked by a competitive 

environment and global transformation, the shopping application based on 

Augmented Reality seems to be a promising investment. The theory shows 

that the technological requirements for the functions are already 

established. Moreover, the smartphone seems to be a socially acceptable 

instrument for its implementation. Therefore, the preconditions are made for 

examining the consumer acceptance of the application. For this 

investigation the TAM is a suitable model, which will be analyzed in first 

place. In a second step the research focusses on external factors which 

could influence this model. Ultimately, this approach leads to a profound 

basis to compare the three functions of the shopping application in terms of 

the consumer acceptance.  

Figure 9: MAR shopping application which provides customized additional product 
information (Source: Ahn et al., 2015, p. 11) 
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3 Research Method 

The study is composed as an adequate measurement tool to evaluate and 

analyze the research questions appropriately by applying certain theories 

and concepts related to Mobile Augmented Reality (MAR), the technology 

acceptance model and shopping principles in retail trade. In the following 

the underlying methodology will be outlined. 

3.1 Choice of Method 

The quantitative research method is chosen for this study to meet the 

purpose of the research and to achieve valuable and meaningful responses. 

This research method was consciously chosen since it emphasizes the 

access to quantifiable information and data compared to qualitative 

research. In other words, quantitative research relies on a larger number of 

responses which facilitates to test and verify predetermined assumptions. 

Besides, the repeatable process of quantifying the data enables the 

evaluators to formulate comparisons under similar conditions (McCusker 

and Gunaydin, 2015). Hence, a comparison between the three different 

functions of the MAR shopping application is facilitated with applying a 

quantitative research method. The foundation of the analysis is made by a 

combination of secondary data from external sources such as peer-

reviewed scientific articles, reports, statistics and books with primary data 

gathered through a web-administered online survey. Since the topic of MAR 

is only barely researched, the thesis is based on three research questions, 

instead of specific hypotheses. A research question is defined by Duignan 

(2016) as “the central issue to be resolved by a formal dissertation, thesis 

or research project”. 

3.2 Sample Size and Data Collection 

The population targeted with this study includes all consumers owning a 

smartphone, which is estimated to be more than 2.5 billion people 

(eMarketer, 2016a). Moreover, the assumption was made that the 

consumers of the target population have access to a retail store. It can be 

suggested that potential users of the MAR shopping application primarily 

belong to the generation X and Y, which are grown up surrounded by digital 

media (Tapscott, 2009). However, as stated above, the smartphone usage 

during shopping is not limited to younger generations (Bernroth et al., 2014). 

Therefore, this study does not exclude individuals belonging to older 
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generations. Furthermore, no limitations were made regarding the 

respondent’s nationalities, since these are not the main focus of this study.  

Originating from the target population, different sampling procedures were 

executed in order to reach a large sample size. First of all, the questionnaire 

was conducted with the online software “Umfrage Online” since the reach is 

higher and without geographical boundaries when it is web-based. 

Invitations to participate including the online link of the survey were 

distributed to respondents via e-mail and social media, trying to reach 

persons receptive to new technologies, who use smartphones in their daily 

life. Besides, student mailing lists of the databases of the Mid Sweden 

University and FH Aachen were used for further distribution. The 

fundamental idea behind these procedures is the use of snowball sampling, 

which is a method where the respondents are asked to invite their friends 

and relatives to participate in the survey as well (Bryman & Bell, 2015; 

Saunders, Lewis & Thornhill, 2009). Furthermore, convenience or 

accidental sampling were used, which means that members of the 

population are chosen based on their relative ease of access or their free 

choice (ibid.). For this study a non-probability sample was taken, since a 

simple random sample from the entire population is impossible to take under 

the terms of this study.  

Practically, the questionnaire was sent out the 27th of March 2018 and data 

was collected until the 23rd of April 2018. The frame was long to ensure to 

receive as many answers as possible. During this time reminders were 

made to increase the response rate even more. 

Ultimately, the results of the data collection show that a total of 511 

individuals participated in the survey. Excluding participants with incomplete 

data, responses from 408 individuals are exploitable. Keeping in mind that 

the target population only includes smartphone users, the data from 405 

respondents can be used for the analysis, since three of the 408 individuals 

indicated to not possess a smartphone. The sample size of 405 exceeds 

the representative sample size of 385, calculated with a confidence level of 

95%, an error margin of 5% and a response distribution of 50% (Raosoft, 

2004). Moreover, it is far beyond the average of 211 participants which are 

used in previous studies in this research field dealing with TAM (Lee, Kozar 

& Larsen, 2003). 
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3.3 Design of the Questionnaire 

In the Appendix I the questionnaire of this study is attached. The 

backgrounds of its design and extent are discussed in the following.  

To start with, the questionnaire is composed of 26 questions in total and 

was conducted in English. An overview about its operationalization is given 

in Table 1.  

Table 1: Operationalization of the questionnaire 

The first question of the questionnaire is about the ownership of a 

smartphone and has two functions. Firstly, it is an icebreaker question in the 

beginning of the questionnaire. Secondly, it has a filter function, as with this 

question the people who do not have a smartphone can be directly sorted 

out, since they are not relevant for this study. Afterwards, questions are 

asked about the smartphone usage, consumer needs and perceived 

innovativeness of the user, which have the aim to provide information about 

the consumer’s portrait, and at the same time serve for the analysis of the 

second research question. Thereafter follows the main part of the 

questionnaire, which consists of three blocks related to the three functions 

of the MAR shopping application. Within these categories questions are 

related to the TAM, starting with the perceived usefulness, followed by the 

perceived ease of use, the perceived enjoyment, the attitude toward using 

it and lastly the behavioral intention. These questions can be used for the 

analysis of the first research question and together with the subsequent 

rating question of the three functions, the third research question can be 

Question No. Type of information Aim 

1 Smartphone ownership Icebreaker question with 
filter function 

2,3 Smartphone usage (SU) Consumer profile, 
Analysis of RQ2 

4 Consumer needs (CN)  

5 Perceived innovativeness (PI)  

6-20 PU, PEOU, PE, AT and BI referring to 

• Navigation function (6-10)  

• Price function (11-15) 

• Information function (16-20) 

Analysis of RQ1 and 
RQ3 

21 Rating of the three functions Analysis of RQ3 

22 User concerns Control question 

23-26 Demographic background Consumer profile, 
Descriptive analysis 
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examined. Before terminating the questionnaire with demographic 

questions, the respondents are asked about possible concerns about the 

shopping application, which functions as control question regarding the 

consumer acceptance of the application. 

Due to the fact that AR is a new phenomenon and not familiar to everyone, 

the three functions of the MAR shopping application are explained to the 

participant before asking the corresponding questions. For this explanation 

pictures are implemented to visualize the possibilities and to create a better 

comprehension of each function. Moreover, the fact that people might not 

have heard about the presented opportunities of MAR before can arouse 

interest and consequently enhances the participation in the survey.  

In general, the questionnaire is designed with specific, objective, barely 

open and no double-barreled questions. Although normally recommended, 

in this case it is not possible to avoid hypothetical questions, since the aim 

of this study is to measure the behavioral intention regarding the functions 

of the MAR shopping application. Beyond that, all questions of the 

questionnaire are obligatory questions marked with a star in order to prevent 

missing values. 

3.4 Research Variables 

Different types of research variables are integrated in the questionnaire. 

Regarding the demographic background and consumer profile, variables 

referring to age and nationality are scaled metrically, whereas gender and 

smartphone ownership are nominal variables. The remaining variables used 

in this questionnaire are ordinal. Consciously for most of the questions, in 

particular for the item scales of the TAM, a 5-point ordinal Likert scale is 

used with the ranking from 1 = “strongly disagree”/”not important”/”never” to 

5 = “strongly agree”/”very important”/”always”. For the measurement of AT 

an adjective bipolar five-point rating scale was used, which is composed of 

seven semantic differential adjective pairs based on the study of Kim et al. 

(2017). Basically, all questions regarding the TAM, including PI were 

adopted from previous studies (e.g. Childers et al., 2001; Kim et al., 2017; 

Jackson, Mun & Park, 2013; Rese et al., 2017) with minor wording changes 

to reflect the study context of the shopping application. Hereby, it stands out 

that each variable (i.e. PI, PU, PEOU, PE, AT and BI) is based on multi-item 

scales. A summary of these item scales is shown in Table 2.  
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Table 2: Summary of research variables based on multi-item scales 

 

3.5 Statistical Analytical Methods 

In a first step, a descriptive analysis was carried out to demonstrate the 

portrait of the respondents with their demographical background data and 

general smartphone usage.  

In a second step, a Confirmatory Factor Analysis (CFA) is conducted to 

assess the extent to which indicators refer to the same conceptual 

Variable   Items 

Perceived 
innovativeness 
(PI) 

 

 
• If I heard about a new information technology, I 

would look for ways to experiment with it. 

• Among my peers, I am usually the first to try out new 
information technologies. 

• I like to experiment with new information 
technologies. 

Beliefs 

 

Perceived 
usefulness (PU) 

• This technology would improve my shopping 
productivity. 

• This technology would enhance my effectiveness in 
shopping. 

• This technology would be helpful in buying what I 
want to buy. 

• This technology would improve my shopping ability. 

Perceived ease of 
use (PEOU) 

• This technology would be clear and understandable. 

• This technology would not require a lot of mental 
effort/ would be easy to learn. 

• This technology would be easy to use 

• This technology would allow me to shop what I want 
to shop. 

Perceived 
enjoyment (PE) 

• Shopping with this technology would be enjoyable. 

• Shopping with this technology would be exciting. 

• Shopping with this technology would be fun for its 
own sake and not just for the items I may have 
purchased. 

• Shopping with this technology would involve me in 
the shopping process. 

• Shopping with this technology would be interesting. 

Attitude  
• Bad-Good 

• Inferior-Superior 

• Unpleasant-Pleasant 

• Boring-Interesting 

• Poor-Excellent 

• Not worthwhile-Worthwhile 

• Not useful-Useful 

Intention  
• If it is possible I would use the information function in 

the retail store immediately. 
• I would visit a store where I can use the information 

function. 

• I would purchase products form a store where I can 
use the information function. 

• I would use the information function regularly in 
future. 
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construct. The aim of this approach is a data reduction and transformation 

of the 27 items into 6 variables. In general, the CFA “(…) uses latent 

variables to reproduce and test previously defined relationships between 

the indicator variables” (Welch, 2010, p.2). Moreover, CFA serves for 

reliability and validity checks (Tarhini, 2013). Corresponding to the CFA 

analyses such as the Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test will be 

examined to test the sampling adequacy (Aljandali, 2017). Additionally, with 

the calculation of Cronbach’s Alpha a reliability assessment is carried out to 

test the internal consistency of the variables comprising each proposed 

research construct.  

This procedure is necessary for the main part of the data analysis which is 

presented with a stepwise multiple regression analysis based on the first 

question and the associated model (see Figure 4). The stepwise regression 

analysis can identify the predictor variables which meet the criteria of 

making a significant contribution to the model. In concrete, the bivariate 

relationship of each predictor variable with its dependent variable is 

investigated, and the variable with the most predictive power is entered first 

(Hoyt, Leierer, & Millington, 2006). Afterwards, the remaining predictor 

variables are examined regarding their incremental predicative validity, and 

the second added variable is the one with the most additional criterion 

variance. This procedure is repeated until no further variables would 

contribute to a significant ∆R2 (ibid.). Therefore, the goal is not only to 

determine how much each independent variable uniquely contribute to the 

relationship, but also what combination of independent variables would be 

best to predict the dependent variable. The results of the regression 

analysis are controlled for multicollinearity.   

For the analysis of second and third research question it was most 

appropriate to present outstanding correlations according to Bravais and 

Pearson next to the regression analysis. To countercheck the results from 

the Pearson correlation the correlation coefficient of Spearman was 

calculated. However, when there were no significant differences between 

both methods the results are only presented with Pearson correlations to 

maintain the overview.  

Overall, SPSS, AMOS and Excel served as major statistical tools for the 

data analysis.  
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3.6 Validity and Reliability 

Due to the fact that the questions are based on the theory presented above, 

which includes the well-established TAM, the validity of the results can be 

considered as high. The survey measures what it is supposed to measure, 

since the factors that can influence the consumer acceptance of the MAR 

shopping application are based on previous research.  

Additionally, the possibility of non-random errors was reduced with a pilot 

study which enables to examine the questionnaire regarding validity, 

completeness, readability and comprehensibility (Bryman & Bell, 2015). 

Generally, a pilot study can reveal for instance if questions should be added, 

changed or removed (ibid.). This pretest was performed by seven 

individuals of different demographic backgrounds. Afterwards slight 

changes were made. For instance, the rating question was added as a 

control question and for an enhanced interpretation of the third research 

question. Moreover, slight wording changes were implemented, and more 

pictures were added to increase the comprehensibility.  

Referring to the external validity, the generalizability of the research findings 

might be critical due to the nonprobability sample. Nevertheless, it is most 

important that the sample is representative of the population (Sue & Ritter, 

2011). As illustrated above, the sample size exceeds the number of 385 

participants for a representative sample. Hence, it can be assumed that the 

results are significant and valid for the population of all smartphone users, 

which is also confirmed by the statistical significance tests.  

Different measures to test reliability and internal consistency of the results 

were applied in this study. These include principally the test of Cronbach’s 

Alpha and the Confirmatory Factor Analysis (CFA).  

3.7 Ethical Concerns 

Most importantly, the anonymity and confidentiality of the respondents is 

ensured regarding ethical concerns. This was also clearly stated in the 

covering letter of the questionnaire (see Appendix I). Additionally, the study 

does not rely on any deceitful practices and the respondents was given the 

opportunity to withdraw from the survey at any time. Moreover, nobody was 

excluded from answering the questionnaire for ethical reasons. Therefore, 

no limitations are made in this respect and respondents were treated 

equally. 
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4 Results and Analysis 

4.1 Participant Characteristics 

Overall, 64,2% of the 405 respondents are female and 35,8% are male. 

Participants’ ages range from 15 to 78 years, with 58.8% belonging to 

Generation Z, 30.6% to Generation Y, 5.4% to Generation X, 4.9 % to the 

Baby Boomers and 0.2% to the Maturists1 (see Fig. 10).  

Moreover, individuals of 32 different nationalities participated in the survey, 

whereas the majority (60.2%) are Germans, subsequently Filipinos (7.2%), 

Swedes (4.9%), British (4.7%) and Ecuadorians (4.7%). A detailed map 

regarding the frequencies of the nationalities can be found in the Appendix 

II (Fig. 15). Beyond that, most of the respondents are students (73.83%), 

followed by employees (18.02%), self-employed (5.43%) and retired 

persons (1.23%). The remaining categories “homemaker”, “out of work and 

looking for work” and “military” count less than 1% (see Fig. 16 in the 

Appendix II). Ultimately, the distribution regarding the daily smartphone 

usage (see Fig. 17 in Appendix II) shows a weighted average mean of 3:46 

hours, which fits with the mobile research report of eMarketer (2016b) that 

the time spent by U.S. mobile users is 4:05 hours per day. In accordance 

                                            
1 The generations are determined based on the theory of Evans et al. (2009). 
Consequently, individuals are categorized in different generations considering their year of 
birth, as follows: Generation X (1995-2008), Generation Y (1977-1994), Generation X 
(1966-1976), Baby Boomers (1945-1965) and Maturists (1900-1944). 
 

Figure 10: Age distribution 
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with this, 65.43% of the participants take their smartphone always with them 

when going grocery shopping (see Fig. 11). 

 

4.2 Reliability Tests 

The reliability of the constructs in the study was checked by Cronbach’s 

Alpha. The results indicate that all constructs were reliable, with a score 

ranging from 0.845 for perceived innovativeness to 0.944 for attitude toward 

the information function, which is well above the commonly acceptable level 

of 0.70 (e.g. Hair, Ringle & Sarstedt, 2011; Rese et al., 2015) (see Table 7 

in Appendix III). In fact, this means that the internal consistency is approved 

for the six latent constructs regarding all three functions of the shopping 

application.  

After testing the reliability using Cronbach’s Alpha, the Confirmatory Factor 

Analysis (CFA) was conducted for the data reduction. With the help of this 

method all items could be transformed into the factors PI, PU, PEOU, PE, 

AT and BI, since the criteria for an adequate data reduction was met. In 

detail, all inter-item correlations are significant and above 0.4. The Kaiser-

Meyer-Olkin (KMO) and Bartlett’s Test is significant for each construct and 

its measure of sampling adequacy ranges between 0.731 and 0.937, which 

can be considered as good (Kaiser, 1974). Moreover, the Anti-image 

Matrices represent an acceptable measure of sampling adequacy (MSA) 

above 0.70 for all constructs (Noale et al., 2006). In addition, the 

communalities after extraction are above 0.584. Of special interest is the 

total variance which can be explained by each extracted component. This 

Figure 11: Smartphone presence during grocery shopping 
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variance ranges from 64.30% for PE of the price function to 82.06% for BI 

of the information function. Since only one factor is extracted regarding each 

set of items, no rotation matrices were provided. The new calculated factors 

served for the following analysis.  

4.3 Regression Analysis Based on the TAM 

Before examining the results of the stepwise multiple regression analysis, a 

test for multicollinearity was performed. Therefore, the correlations of the 

independent variables were taken into consideration in a first step. Only the 

correlation between PU and PE of the information function is slightly above 

the threshold of 0.70 and can be an indicator for multicollinearity (see Table 

8 in Appendix III). However, having a look at the variance inflation factor 

(VIF), the probability for multicollinearity can be neglected because it is 

below 3 for all tested variables (Hair, Ringle & Sarstedt, 2011) (see Tables 

13-15 in Appendix III). To sum up, there are no concerns for multicollinearity 

regarding the analyzed regression model. Additionally, the correlation 

between the predictor variables with AT is greater than 0.30, which meets 

another precondition for the regression.  

Looking at the multiple stepwise regression (see Tables 9-15 in Appendix 

III), the results show that all predictor variables were entered into the 

equation. This implies that all of them significantly contribute to the model. 

Regarding the navigation function PE has the most predictive power and 

was entered first, followed by the PU and lastly the PEOU. The increase in 

predictive validity can be detected when looking at the R² values of each 

model. The R² value related to the dependent variable AT increases 

significantly (p<0.001) from 0.547 to 0.672, when PU is entered to the model 

and thereafter from 0.672 to 0.677 when PEOU is added as well. Regarding 

the price function PU is the first, PE the second and PEOU the third included 

variable in the regression model. In this case again, there is a significant 

(p<0.001) increase in the R² values from 0.565 to 0.645 to 0.658 concerning 

the first, second and third model, respectively. In the same order as for the 

navigation function, the independent variables (PU, PEOU and PE) are 

entered in the equation regarding the information function. For the first 

model related to the information function the R² value is 0.637 (p<0.001). 

This value increases when PU is added (R²=0.676, p<0.001) and once more 

when PEOU is entered in a last step (R²=0.680, p<0.001).  

After knowing that all variables provide a significant predictive power to the 

regression model, a figure was developed to visualize the relationships in a 
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clear and comparative way (see Fig. 12). At first, this figure also includes 

the subsequent relationship between AT and BI after the multiple regression 

between the belief variables and attitude. Secondly, next to the R² values 

the figure also demonstrates the standardized coefficients (beta values). 

The beta (β) value of the standardized coefficients indicates how many 

standard deviations the outcome variable changes for each one standard 

deviation increase in the independent variable above and beyond the effect 

of the other predictor variables (Hoyt, Leierer & Millington, 2006). Following 

this, PE is associated with the highest significant change in the dependent 

variable AT regarding the navigation (β=0.451, p<0.001) and information 

function (β=0.549, p<0.001), whereas for the price function PU (β=0.460, 

p<0.001) has a greater contribution to the model. In contrast to this, the 

standardized regression coefficient β is low regarding the relationships 

between the predictor variable PEOU and the dependent variable AT for all 

three functions (β=0.078, p<0.05; β=0.135, p<0.001; β=0.075, p<0.05). To 

combine these findings with the previously analyzed entered variables, it 

can be concluded that even if PEOU seems to be less important for the 

model, the stepwise regression analysis showed that PEOU still adds 

significant predictive power to the model so that it cannot be ignored. 

Turning the focus away from the belief variables to the relationship between 

AT and BI, strong and significant positive β values can be detected for each 

MAR function (navigation: β=0.766, p<0.001; price: β=0.778, p<0.001; 

information: β=0.752, p<0.001). Consequently, a rise in AT leads to a 

significant increase in BI. 

PE 

PEOU 

PU 

AT BI 

.078* 

.135*** 

.075* 

R²: .677*** 
R²: .658*** 
R²: .680*** 

.451*** 

.341*** 

.549*** 

*:p<0.05, **:p<0.01, ***:p<0.001 

.766*** 

.778*** 

.752*** 

1st value: Navigation function 
2nd value: Price function 
3rd value: Information function 

.423*** 

.460*** 

.282*** R²: .586*** 
R²: .605*** 
R²: .566*** .431*** 

.453*** 

.481*** 

.333*** 

.480*** 

.473*** 

.621*** 

.676*** 

.757*** 

Figure 12: Regression model based on the TAM 
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In total, the model shows a good fit with high R² values for the exogenous 

latent variables AT (from 0.658 to 0.680) and BI (from 0.566 to 0.605) 

because R² values of 0.67, 0.33 and 0.19 are defined as substantial, 

moderate and weak, respectively (Henseler, Ringle & Sinkovics, 2009). In 

other words, over 50% of the variance in BI is explained by the model for 

each of the MAR application function. Altogether, the relationships of the 

TAM were confirmed for all tested variables concerning all three functions. 

Moreover, this regression model provides an answer to the first research 

question by showing the strengths of the four relationships (PU-AT, PEOU-

AT, PE-AT and AT-BI) regarding each function.  

4.4 External Factors Influencing the TAM 

This chapter refers to the second research question by investigating 

different external factors (i.e. demographic variables, perceived 

innovativeness, smartphone usage and consumer needs) regarding their 

potential influence on the TAM. In this part the investigation is principally 

based on a correlation analysis. The strengths of the correlation coefficient 

can be determined as follows. Weak correlations are characterized by the 

coefficients r=0.100 to 0.299, moderate correlations by r=0.300 to 0.499 and 

r=0.500 to 1.000 is referred to strong correlations (Pallant, 2016). 

4.4.1 Demographic Factors: Gender and Age 

Empirical results regarding all three functions show that there are no 

significant correlations between gender and the variables PU, PEOU, PE, 

AT and BI (see Table 16 in Appendix III). Similarly, there are also no 

significant correlations between age measured in year of birth and these 

variables of the TAM (ibid.). This means that the results of this study do not 

differ regarding gender or age and can be analyzed regardless of these 

demographic factors. Consequently, no specific focus was placed on the 

two variables. Additionally, these findings underline the fact that smartphone 

usage is not limited to younger generations, as stated above.  

4.4.2 Perceived Innovativeness 

Results concerning perceived innovativeness (PI) show positive and 

significant correlations with the variables of the TAM (see Table 3). 

Foremost, the predictor variables PU, PEOU and PE will be observed and 

compared in their relationship with PI. In this regard, the strongest 

correlations can be detected between PI and PE, with positive coefficients 

of r=0.330, r=0.234 and r=0.191, for the navigation, price and information 
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function, respectively. All of them are significant with p<0.01. This means 

that an increase in PI also leads to a significant increase in PE. Opposed to 

this, the relationships between PI and PEOU reveal the lowest correlation 

coefficients, so that only weak correlations were identified (navigation: 

r=0.138, p<0.01; price: r=0.105, p<0.05; information: r=0.111, p<0.05). It 

stands out that the correlations between PI and PEOU regarding the price 

and information function were less significant regarding the Pearson 

correlation with p<0.05 and not significant according to the correlation 

coefficient of Spearman (see Table 17 in Appendix III). All this exhibits that 

the PI of the individuals is not a crucial indicator for the perceived ease of 

use of the innovation.  

Interestingly, the significant correlations are not restricted to the relationship 

between PI and the predictor variables of the TAM (i.e. PU, PEOU and PE) 

as foremost expected, but there is also a relationship of PI with AT and BI. 

On top of that the relationships between BI and PI are characterized by the 

strongest, positive correlations comparing all of the examined correlations 

related to PI. In concrete, the correlation coefficient amounts to r=0.386, 

r=0.309 and r=0.187 for the navigation, price and information function, 

respectively, all at a significance level of 0.01. This implies that individuals 

with higher levels of perceived innovativeness tend to have a higher 

behavioral intention to use the application as well.  

Furthermore, there are also differences between the three examined 

functions. Correlations with respect to the navigation functions are the 

strongest and regarding the information function the lowest. These 

differences will be illustrated in terms of the last research question in chapter 

4.5.  

Table 3: Correlations regarding perceived innovativeness (extract from Table 17 in Appendix 
III) 

Above all, the findings prove that PI has a significant influence on the model 

which must be considered cautiously and cannot be ignored. The results 

show that people who are more innovative and thus belong to the adopter 

categories of the innovators or early adopters possess a higher degree of 

PU, PEOU, PE as well as AT and BI. Nevertheless, the strengths of the 

relationships between PI and these five variables are only weak to 

 PU PEOU PE AT BI 

PI (Navigation function) 0.305** 0.138** 0.330** 0.328** 0.386** 

PI (Price function) 0.217** 0.105* 0.234** 0.206** 0.309** 

PI (Information function) 0.121* 0.111* 0.191** 0.148** 0.187** 
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moderate. This leads to the assumption that also individuals who do not 

belong to the first adopter categories are not reluctant of the shopping 

application and can have higher degrees of PU, PEOU, PE, AT and BI as 

well. 

4.4.3 Smartphone Usage 

Regarding the external factor smartphone usage (SU) a correlation analysis 

was performed to detect the influence of SU on the TAM variables. The 

correlations are illustrated in Table 4. In total, SU correlates significantly and 

positively with all variables of the TAM (i.e. PU, PEOU, PE, AT and BI) with 

coefficients between 0.106 and 0.255. Hence, the previously made 

assumption can be confirmed that individuals who use their smartphones 

more often also have a higher level of PU, PEOU and PE regarding the 

MAR application. Besides, this assumption can be extended that there is 

also a direct positive relationship of AT and BI with SU. Nonetheless, all of 

the correlations are weak, which shows that there is a relationship between 

the usage and the TAM variables, but it seems that smartphone usage is 

not the main factor to explain an increase in the consumer acceptance. The 

fact that all of the correlations are weak, shows that there are also barely 

any differences between the three functions.  

Table 4: Correlations regarding smartphone usage (extract from Table 18 in Appendix III) 

 PU PEOU PE AT BI 

SU (Navigation function) 0.228** 0.109* 0.226** 0.245** 0.245** 

SU (Price function) 0.246** 0.138** 0.206** 0.255** 0.230** 

SU (Information function) 0.116* 0.106* 0.133** 0.168** 0.170** 

4.4.4 Consumer Needs 

In the questionnaire the consumers were asked about the importance of 

speed, price (referring to bargains, discounts and special offers) and 

additional product information during grocery shopping. The correlation 

matrix (see Table 5) reveals connections between the importance of speed, 

price, information and the navigation, price and information function, 

respectively.  

Table 5: Correlations concerning consumer needs (extract from Table 19 in Appendix III) 

 BI (Navigation 

function) 

BI (Price function) BI (Information 

function) 

Speed 0.151** 0.135** 0.069 

Price 0.146** 0.352** 0.100* 

Information 0.151** 0.196** 0.473** 
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Starting with the importance of speed there is a significant positive 

correlation with the BI to use the navigation function (r=0.151, p<0.01) and 

with the BI of the price function (r=0.135, p<0.01). Although these 

correlations are weak, it shows that consumers who perceive speed as 

important during shopping have a higher intention to use the navigation 

function as well as the price function. This is reasonable in the way that both 

functions seem to decrease the shopping time. With the navigation function 

the products can be found quicker and with the price function the prices of 

the products can be compared more easily, so that the decision process will 

be accelerated. Moreover, it is logical that the BI of the information function 

does not correlate significantly with the importance of speed (r=0.069, 

p>0.05), since at first glance having more information could also decelerate 

the buying process, which might be the cost of a more qualitative decision.  

Nevertheless, this might be only true for those consumers who would not 

look for this information without the application. Consequently, consumers 

who do search for this additional information could also benefit from a faster 

shopping process. Keeping this in mind, the correlations of the importance 

of speed with the behavioral intention of each function are justifiable.  

Regarding the importance of bargains, discounts and special offers the 

strongest relationship is identified with the price function. There is a positive 

correlation with the correlation coefficient of r=0.352 at a significance level 

of 0.01. This result is tenable, since the price function specifically addresses 

these individuals who look for products with a lower price and/or special 

offers. 

Ultimately, there is also a positive correlation between the information 

function and the personal importance of additional product information. The 

correlation coefficient amounts to r=0.473 and is significant at the 0.01 level. 

Therefore, this correlation reveals that there is a positive relationship 

between people who perceive additional product information as important 

and the behavioral intention to use the information function. In addition to 

that, it is the strongest relationship when comparing the correlations 

between the three analyzed needs and the behavioral intention to use one 

of the functions.  

Altogether, these findings regarding the consumer needs are remarkable, 

since the question of the needs and the questions directed to the BI were 

asked in separate, independent parts of the questionnaire. Additionally, the 

participants had to indicate what they perceive as important first without 
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being aware of the three MAR functions. Even under these circumstances, 

the correlations fit to the presumption that the navigation function is targeted 

to consumers who perceive speed as important, the price function is 

directed to individuals who look for bargains and special offers and the 

information function to people who value additional product information.  

4.5 Comparison of the Three MAR Application Functions 

With respect to the third research question the three shopping application 

functions will be compared in this chapter.  

Above all, the descriptive analysis (see Table 20 in Appendix III) discloses 

that 53% of the participants agree or strongly agree that they would use the 

navigation function and the information function immediately if possible. 

Beyond that, even more respondents (64%) agree or strongly agree to use 

the price function. Consequently, all three functions are accepted by the 

majority of the consumers due to the high level of behavioral intention.  

In addition, the rating of the three functions gives further evidence about the 

consumer preferences (see Table 6). Consistent with the previous findings, 

the data regarding this rating unveils that the price function was on average 

the most accepted function with the highest intention to use (M=1.78), 

followed by the navigation function (M=2.05) and in third place the 

information function (M=2.18).  

Table 6: Descriptive statistics regarding the function's rating 

 Minimum Maximum Mean (M) Std. Deviation 

Navigation function 1 3 2.05 0.822 

Price function 1 3 1.78 0.725 

Information function 1 3 2.18 0.848 

On top of that there are relationships between the functions’ rating and the 

BI of each function (see Table 21 in Appendix III). Interestingly, the findings 

reveal that there are only negative significant correlations between the 

rating of each function and its corresponding behavioral intention. In 

concrete the correlation coefficient amounts significantly (p<0.01) to 

r=-0.327, r=-0.329 and r=-0.379 for the relationship between the navigation 

function and the BI of the navigation function, the price function and the 

related BI and the information function with the behavioral intention of it, 

respectively. The negative correlations implicate that the higher the BI of 

each function, the lower was the value of the rank for the corresponding 

function. A low value in turn implicates a higher acceptance and intention of 
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usage. Therefore, this rating question also serves as control question and 

shows a high consistency of the results.  

Furthermore, the third research question integrates results from the first two 

analyzed research questions. Thus, the previously discussed findings will 

be highlighted in terms of the comparison of the three functions.  

Starting with the results regarding the initial TAM (see Fig. 11), it stands out 

that PEOU has added the least predictive power to the model for all three 

functions. When comparing the other two belief variables PU and PE one 

difference between the functions can be detected. Regarding the navigation 

and information function PE makes the strongest contribution to explaining 

the dependent variable AT, whereas for the price function the relationship 

with AT is strongest for PU. Following this, the price function is 

predominantly seen as useful, while the navigation and information function 

are basically appreciated for their enjoyment. For the relationship of AT and 

BI there are only marginal differences between the functions. All three 

functions unfold a strong and definite relationship between attitude and 

behavioral intention. Likewise, the R² values differ barely and implicate a 

good model fit for each function.  

The analysis of external factors in terms of the second research question 

deals amongst others with differences in the relationship of perceived 

innovativeness (PI) with the TAM variables. PI has the strongest relationship 

with these variables with regard to the navigation function, and the weakest 

one considering the information function. This implies that innovativeness 

has a stronger influence on the navigation function and must be taken more 

into consideration in respect of this function compared with the others. 

Beyond that there is a slight tendency identifiable related to the smartphone 

usage. A higher smartphone usage correlates in first place with the BI of the 

navigation function and the least with the BI of the information function. 

Nevertheless, this tendency is not outstanding, since the correlations are 

determined as weak for all functions, as previously outlined.  Ultimately, the 

consumer needs revealed that speed is an important factor regarding the 

navigation and price function, the individual importance of bargains 

influences the BI of the price function and people who want additional 

product information have also a higher intention to use the information 

function. To conclude, the different functions are based on distinct 

consumer needs.  
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4.6 General Acceptance in Consideration of Consumer 

Concerns 

To examine the shopping application also from a critical light, potential 

consumer concerns regarding the memory requirements of the application 

as well as privacy issues were investigated. This approach serves as control 

of the general consumer acceptance of the MAR application. 

Beginning with the memory requirements, the results disclose that the 

majority of the consumers would download the shopping application, 

although it might take up some amount of the memory of the mobile device 

(see Fig. 13 and Tables 22-23 in Appendix III). Moreover, there is a 

significant correlation between the intention to use the shopping application 

and the willingness to use the application despite memory requirements. In 

concrete, the correlation is positive and moderate regarding all three 

functions, ranging from r=0.463 for the price and information function to 

r=0.521 for the navigation function at the significant level of 0.01.  

Figure 13: Memory requirements of the shopping application 
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Having a look at the privacy concerns, the results show that almost 50% of 

the individuals agree or strongly agree to use the shopping application, even 

though the company could use their data for marketing purposes (see Fig. 

14). Similar to the previously analyzed memory requirements, there is also 

a relationship between the investigated privacy concerns and the BI of each 

function. The correlation coefficients for these relationships amount to 

r=0.505, r=0.447 and r=0.462 (with p<0.01) for the navigation, price and 

information function, respectively. 

Comparing both potential consumer concerns there are barely differences. 

A slight tendency can be identified that the concerns regarding the 

consumer’s privacy are stronger than concerning memory requirements. 

However, the majority of the consumers would use the shopping application, 

regardless memory requirements or the use of private data.  

 

Figure 14: Privacy concerns 
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5 Discussion and Conclusion 

Based on the illustration and analysis of the results, the findings will be 

discussed in the following by means of the three research questions. 

Afterwards, practical implications will be examined. In a final step, limitations 

and future research will be outlined in relation to this study.  

5.1 First Research Question: Relationships of the TAM 

The results in respect of the first research questions demonstrate that there 

is a good model fit of the TAM in general. Nevertheless, differences were 

detected in the strengths of the relationships.  

It was striking that PEOU has the lowest unique contribution to explaining 

the dependent variable AT above and beyond the effect of the other 

predictor variables. This discovery fits to the described proposition of Rese 

et al. (2017) that PEOU has a lower influence on technology acceptance, in 

particular, with regard to AR applications. The reason for this is that 

Augmented Reality is principally characterized by its hedonic and utilitarian 

aspects (ibid.), which explains why PE and PU should have a higher impact 

on the model. Nevertheless, the stepwise regression proofed that the 

decision to include PEOU in the analysis was appropriate, since it still 

generated a significant contribution to the regression model. 

The stronger contribution of PU can be related to the benefits provided by 

the shopping application that the consumer normally does not get during 

shopping. These are an improved navigation to the desired product, a 

quicker decision-making process due to a price comparison, the offer of 

discounts and more complete information with a higher certainty of buying 

the products that are requested.  

Apart from that, the findings regarding PE are remarkable because it was 

the strongest predictor variable for two functions (i.e. navigation function 

and information function), although PE was not even part of the original TAM 

developed by Davis in 1986. This shows the importance of integrating the 

hedonic variable PE into the model and set a contrast to the instrumental 

variables PU and PEOU. Beyond that, grocery shopping is commonly 

related to a goal-oriented instrumental behavior instead of an intrinsically 

enjoyable activity (Childers et al., 2001). Hence, it seems that the shopping 

application can create a new form of shopping, hallmarked by an enjoyable 

experience. Especially, the interactive shopping environment established by 

the AR technology appears to increase the delight of shopping. A high level 
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of perceived enjoyment can supplementary lead to the advantage for 

retailers that consumers spend more time in the store and make 

discretionary purchases more likely. At first this seems contradictory to the 

fact that the consumer can save shopping time with the application due to 

the facilitated search for the required product. However, it can be argued 

instead that consumers spend more time in the store, not for searching their 

required products but for browsing around due to the enjoyable experience. 

Lastly, the analysis based on the TAM revealed a strong connection 

between the attitude toward using the technology and the behavioral 

intention. Thus, consumers who have a positive attitude toward the 

shopping application likely have a high intention to use the application as 

well. This exposes in turn the importance of PU, PEOU and PE, as influential 

antecedents of AT. 

5.2 Second Research Question: External Influences on the TAM 

Looking at the findings in terms of the second research question it was 

pointed out that demographic variables such as gender and age do not 

influence the consumer acceptance of the examined MAR application. This 

means that the target group of this shopping application for the stationary 

retail sector is not restricted by these factors. With this widened outreach 

retailers would have increased opportunities for a profitable implementation.  

In contrast to this, the previous analysis explained that PI does significantly 

influence the model. Consequently, the first target group of this shopping 

application are innovators and early adopters, since these are the first ones 

who adopt to an innovation, have a general interest in technology and are 

willing to cope with higher levels of uncertainty. Moreover, early adopters 

are assigned with the important role of respected opinion leaders, which is 

essential for the increase in popularity of the application. Nonetheless, there 

are mainly low correlation coefficients for the relationships between PI and 

the belief variables. Therefore, it was assumed that there are also 

individuals who do not typically belong to the first adopter categories but 

can imagine the application as being useful, easy to use and enjoyable and 

thus, have a positive attitude and usage intention toward the application as 

well. This in turn, would also indicate a wider range and extended target 

group for the shopping application.  

Furthermore, the weak correlations between smartphone usage and the 

TAM variables implicate that smartphone usage is a precondition for the 
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success of the application, but not a crucial indicator to perceive the 

application as useful, easy to use or enjoyable.  

Besides, findings referring to consumer needs suggest that the individual 

importance of different needs significantly determines the acceptance of 

each of the three functions. Consumers who value speed during shopping 

have a higher intention to use the navigation function or price function than 

others. Similarly, respondents who appreciate the offer of bargains and 

discounts, or those who favor additional product information have a higher 

intention to use the price function or information function, respectively. This 

case exhibits that retailers have to be aware of the needs of their consumers 

and should therefore develop an application which fits precisely to the needs 

of their target group.  

Altogether, the analysis revealed that different external factors have an 

influence on the TAM and hence the consumer’s acceptance of the MAR 

application.  

5.3 Third Research Question: Comparison of the Shopping 

Application Functions 

In total, the interviewed consumers have a positive attitude toward each 

function and the majority would use each of them immediately. Comparing 

the distinct functions, it stands out that the price function obtained the best 

results in the ranking. Following this, it seems that the main focus should be 

placed on the price function during the development of the application. 

However, it should also be considered that the behavioral intention is 

influenced by the consumers’ needs as previously examined. Thus, value 

conscious shoppers favor the price function more likely than others. 

Consequently, retailers must analyze the consumers profile first, before 

focusing on a specific function. Likewise, it must be taken into account that 

the majority of respondents in this study were students. The better rating of 

the price function coincides with the explained theory that particularly 

students look for special discounts and offers. Beyond that, the differences 

between the functions were not remarkable in that way, that a function 

should be removed, or that the focus should be on one function only. 

Therefore, it can be assumed that a combination of all three functions is a 

suitable approach for a successful implementation.  

Above all, the findings and previous analysis show that AR can be treated 

as a welcoming solution for the highly competitive market of the stationary 

retail sector. This is supported by the fact that most of the respondents were 
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positive about using the shopping application in the retail store even under 

consideration of potential concerns.  

5.4 Practical Implications 

The study has shown that the shopping application based on AR has a great 

potential for a profitable implementation in the stationary retail sector. An 

important fact is that grocery stores already have electronic product 

databases and data about the product arrangement and design of the aisle 

in each store (Ahn et al., 2015). Also, technological requirements and 

background information exist for the development of these MAR 

applications. Since this study revealed the fact that the majority of the 

consumers have a positive attitude and intention toward the application, an 

implementation of this MAR application can be proposed as a profitable 

investment.  

To create a positive attitude toward the application retailers should foremost 

concentrate on the utilitarian and hedonic aspects because PU and PE 

contribute significantly to explaining the dependent variable AT significantly. 

This means that the application should deliver a relative advantage for the 

consumer and should be enjoyable in its own right, aside from the items the 

consumer may purchase or any further anticipated performance 

consequences. All three examined functions were associated with hedonic 

and utilitarian aspects.  

A last essential implication is that retailers must examine the consumer 

needs related to their specific target group for the development of an MAR 

shopping application. This suggestion was made after identifying that there 

is a significant relationship between the consumer needs and the 

acceptance of the application. Hence, an application adopted by a 

discounter, for instance, could have a stronger focus on the price function. 

The reason behind this is that the target group of discounters are mostly 

“value-conscious shoppers” which look for bargains and special offers, are 

concerned about getting the best value for their money and engage in 

comparison shopping (Evans, Jamal and Foxall, 2009, p.26). In contrast to 

this, the information function could be a focal point for supermarkets with a 

wider product range and the navigation function would be attractive for 

consumers in larger supermarkets.  
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5.5 Limitations and Future Research 

Several limitations are noteworthy and provide indications for future 

research. At first, the applied data collection procedure led to a sample size 

of applicable responses from 405 individuals which is large compared to 

previous studies in this research field with only 211 participants on average. 

However, the study is based on a nonprobability sampling method, so that 

the representativeness of the population is doubtful. Having a closer look at 

the sample, it becomes apparent that regarding gender most of the 

respondents are females, considering nationality the majority are Germans, 

with regard to occupation, the sample is predominated by students and 

concerning the age distribution most of the participants belong to 

Generation Z. This, however, does not fully represent the proper 

composition of the target population. 

Furthermore, no comparison between respondents from different 

nationalities was made, due to the unproportioned distribution of the 

respondent’s nationalities. This does not limit the study, since it was also no 

focal point of the studied purpose. Nevertheless, it might be interesting for 

future research to examine differences in the consumer acceptance in terms 

of their nationalities. The theory shows, for instance, that AR shopping 

applications are already implemented by some U.S. retailers. Hence, U.S. 

citizens might already be confronted with these applications and probably 

have distinct attitudes than consumers of other nationalities. This is an 

explicit example for potential research.  

Aside from that, this study was conducted over a limited time frame, since 

responses were collected for four weeks. A higher resonance could be 

achieved by a longer period. Beyond that, a longitudinal study would be 

another opportunity to measure the development of consumer acceptance 

of MAR applications.  

 A principal aspect of this study is that the investigated application is an 

innovation and not yet adapted by many retailers. This study measures the 

believes and intentions of the participants, since the examined application 

was not used by the respondents so far. Indeed, these could deviate from 

reality and the actual behavior. Therefore, further research should be made 

in this field, when the MAR shopping application is implemented more 

widely. This research could then be compared with the measured behavioral 

intentions of this study. 
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In this study two potential consumer concerns were investigated to get 

evidence of the user’s intention to use the application. As the analysis 

shows, both concerns reveal a significant relationship with BI and thus must 

be considered by retailers. However, the questions concerning the 

consumer concerns were primarily constructed as control questions and not 

were not the focus of this research study, so that there are probably other 

doubts of consumers regarding this application. Therefore, a further study 

could check if more factors are of importance and limit the intention of usage  

As previously outlined, the functions could differ in their acceptance in terms 

of the target group of consumers. There might be differences between 

traditional supermarkets and discounters, but also concerning the size of 

the supermarkets. This assumption could be tested in future research, so 

that the application can be implemented with tailored functions related to 

the specific retail store.  

Beyond that, this study provides an important contribution to the research 

field of AR by outlining the positive consumer attitudes and intentions toward 

the implementation of the application. Nevertheless, AR still represents a 

technical innovation with many possibilities which are not yet investigated. 

Also, the examined shopping application can still be added by many 

different functions. For instance, a social component could be included in 

the shopping application, meaning the possibility of consumers to share 

their shopping experience via social media.  

To conclude, the outcome of this study based on the analysis of the 

empirical data gives evidence that there are many possibilities to further 

investigate the development of the application and its acceptance in the 

future.  
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Appendix I: Questionnaire 

Dear participant, 

My name is Christina Janssen and I am a student at Mid Sweden University 

in Östersund as well as at FH Aachen University of Applied Sciences. 

Currently I am writing my bachelor thesis about the intention to use Mobile 

Augmented Reality shopping applications in stationary retail. 

With your participation in the survey, which takes approximately 10 minutes, 

you will help me in investigating this interesting topic. All the information you 

will provide will be managed under total confidentially keeping your total 

anonymity and the information will be assessed only for scientific and 

academic purposes. 

Please answer from your own perspective and try to answer even if you are 

unsure. Questions marked with an asterisk (*) are required, but of course 

you are free to withdraw from the study at any stage. 

If you have any further questions regarding this questionnaire or this topic 

in general, you are welcome to contact me via my e-mail address: 

chja1700@student.miun.se. 

Thank you very much! 

Kind regards, 

Christina Janssen 
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1.) Do you have a smartphone? * 

 Yes (1) 

 No (0) 

2.) How much time do you spend with your smartphone on a normal day? * 

 less than 1 hour (1) 

 1-4 hours (2) 

 5-8 hours (3) 

 9-12 hours (4) 

 more than 12 hours (5) 

3.) Do you have your smartphone with you when you go grocery shopping?* 

 Never (1) 

 Rarely (2) 

 Sometimes (3) 

 Often (4) 

 Always (5) 

4.) To which extent do you agree with the following statements? * 
 Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

If I heard about a new information technology, I would look 
for ways to experiment with it. 
 

     

Among my peers, I am usually the first to try out new 
information technologies. 
 

     

I like to experiment with new information technologies. 
 

     

5.) How important is for you during grocery shopping... * 
 Not 

important 
(1) 

(2) (3) (4) Very 
important 
(5) 

… speed? 
 

     

… looking for bargains, discounts and/or special offers? 
 

     

… getting additional information about the products? 
 

     

 

 

In the following I will present you three different functions of an Mobile 

Augmented Reality (MAR) shopping application: 

1. Navigation through the store 

2. Price comparison, discounts and special offers 

3. Additional product information 
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I. Find your product - Navigation through the store 

With this function you can search for 

the product you cannot find and get 

the direct way to it. Therefore, you 

can use your own mobile device (e.g. 

smartphone, tablet, etc.). 

 

 

 

 

 

 

6.) To which extent do you agree with the following statements regarding 

the "navigation function"? * 
The navigation function ... 
 

Strongly 
disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would improve my shopping productivity. 
 

     

… would enhance my effectiveness in shopping. 
 

     

… would be helpful in buying what I want to buy. 
 

     

… would improve my shopping ability. 
 

     

7.) To which extent do you agree with the following statements regarding 

the "navigation function"? * 
I expect that the navigation function ... Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would be clear and understandable. 
 

     

… would not require a lot of mental effort/ would be easy 
to learn. 
 

     

… would be easy to use 
 

     

… would allow me to shop what I want to shop. 
 

     

 

 

 

 

Figure 1: Google's Project Tango - Navigation with 
3D in-store maps. (Source: Aisle411, 2014) 
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8.) To which extent do you agree with the following statements regarding 

the "navigation function"? * 
Shopping with this navigation function ... Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would be enjoyable. 
 

     

… would be exciting. 
 

     

… would be fun for its own sake and not just for the items 
I may have purchased. 
 

     

… would involve me in the shopping process. 
 

     

… would be interesting. 
 

     

9.) What do you think about this "navigation function"? * 
  (1) (2) (3) (4)  (5)  

Bad 
 

     Good 

Inferior 
 

     Superior 

Unpleasant 
 

     Pleasant 

Boring 
 

     Interesting 

Poor 
 

     Excellent 

Not worthwhile 
 

     Worthwhile 
 

Not useful      Useful 
 

10.) To which extent do you agree with the following statements regarding 

the "navigation function"? * 
 Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

If it is possible I would use the navigation function in the 
retail store immediately. 
 

     

I would visit a store where I can use the navigation function. 
 

     

I would purchase products form a store where I can use 
the navigation 
function. 
 

     

I would use the navigation function regularly in future. 
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II. Price comparison, discounts and special offers 

 

With this function you can 

get a price comparison. 

Moreover, you have the 

option to see special 

offers and/or discounts. 

 

 

 

 

 

 

 

11.) To which extent do you agree with the following statements regarding 

the "price function"? * 
The price function ... 
 

Strongly 
disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would improve my shopping productivity. 
 

     

… would enhance my effectiveness in shopping. 
 

     

… would be helpful in buying what I want to buy. 
 

     

… would improve my shopping ability. 
 

     

 

12.) To which extent do you agree with the following statements regarding 

the "price function"? * 
I expect that the price function ... Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would be clear and understandable. 
 

     

… would not require a lot of mental effort/ would be easy 
to learn. 
 

     

… would be easy to use 
 

     

… would allow me to shop what I want to shop. 
 

     

Figure 2: Price comparison included in the IBM 
Augmented Reality shopping application (Source: Strüber, 
2013) and filter option of special offers in an MAR 

application (Source: Breed Communications, 2014) 
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13.) To which extent do you agree with the following statements regarding 

the "price function"? * 
Shopping with this price function ... Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would be enjoyable. 
 

     

… would be exciting. 
 

     

… would be fun for its own sake and not just for the items 
I may have purchased. 
 

     

… would involve me in the shopping process. 
 

     

… would be interesting. 
 

     

 

14.) What do you think about this "price function"? * 
  (1) (2) (3) (4)  (5)  

Bad 
 

     Good 

Inferior 
 

     Superior 

Unpleasant 
 

     Pleasant 

Boring 
 

     Interesting 

Poor 
 

     Excellent 

Not worthwhile 
 

     Worthwhile 
 

Not useful      Useful 
 

 

15.) To which extent do you agree with the following statements regarding 

the "price function"? * 
 Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

If it is possible I would use the price function in the retail 
store immediately. 
 

     

I would visit a store where I can use the price function. 
 

     

I would purchase products form a store where I can use 
the price 
function. 
 

     

I would use the price function regularly in future. 
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III. Additional product information 

With this function 

you can get 

additional product 

information. 

You can compare 

this information with 

different products 

and set filters. 

For example, the 

application could 

show you the 

products which are 

gluten free, eco-

friendly, vegetarian, 

etc. 

 

16.) To which extent do you agree with the following statements, regarding 

the "information function"? * 
The information function ... 
 

Strongly 
disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would improve my shopping productivity. 
 

     

… would enhance my effectiveness in shopping. 
 

     

… would be helpful in buying what I want to buy. 
 

     

… would improve my shopping ability. 
 

     

17.) To which extent do you agree with the following statements regarding 

the "information function"? * 
I expect that the information function ... Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would be clear and understandable. 
 

     

… would not require a lot of mental effort/ would be easy 
to learn. 
 

     

… would be easy to use 
 

     

… would allow me to shop what I want to shop. 
 

     

 

Figure 3: Augmented product information demonstrated on the 
Heinz Tomato Ketchup (Source: Pinterest) and additional product 
information included in the IBM Augmented Reality shopping 
application (Source: Strüber, 2013; Jacobson, 2013). 
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18.) To which extent do you agree with the following statements regarding 

the " information function"? * 
Shopping with this information function ... Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

… would be enjoyable. 
 

     

… would be exciting. 
 

     

… would be fun for its own sake and not just for the items 
I may have purchased. 
 

     

… would involve me in the shopping process. 
 

     

… would be interesting. 
 

     

19.) What do you think about this " information function"? * 
  (1) (2) (3) (4)  (5)  

Bad 
 

     Good 

Inferior 
 

     Superior 

Unpleasant 
 

     Pleasant 

Boring 
 

     Interesting 

Poor 
 

     Excellent 

Not worthwhile 
 

     Worthwhile 
 

Not useful      Useful 
 

20.) To which extent do you agree with the following statements regarding 

the " information function"? * 
 Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

If it is possible I would use the information function in the 
retail store immediately. 
 

     

I would visit a store where I can use the information 
function. 
 

     

I would purchase products form a store where I can use 
the information function. 
 

     

I would use the information function regularly in future. 
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21.) Please rank the three previously explained functions. 

(1 = highest intention to use; 3 = lowest intention to use) 

 

 Navigation function 

 Price function 

 Information function 

 

22.) To which extent do you agree with the following statements regarding 

Mobile Augmented Reality shopping applications in general? * 
 Strongly 

disagree 
(1) 

(2) (3) (4) Strongly 
agree 
(5) 

I would download such an application, although it might 
take up some amount of memory on your mobile device. 

     

I would use such an application, even though the company 
could use the data for marketing purposes. 

     

 

23.) What is your gender? * 

 Female (1) 

 Male (0) 

24.) What is your year of birth? * 

_________________ 

25.) What is your nationality? * 

 _________________ 

26.) Which of the following describes best your current employment status?* 

 Employed for wages (1) 

 Self-employed (2) 

 Out of work and looking for work (3) 

 Out of work but not currently looking for work (4) 

 A homemaker (5) 

 A student (6) 

 Military (7) 

 Retired (8) 

 Unable to work (9) 

 

Thank you very much for your participation! It would be also great, if you 

share this survey with your friends and relatives. 
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Appendix II: Figures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Frequencies regarding the respondents’ occupations 

Figure 15: Distribution of nationalities 
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Figure 17: Frequencies of daily smartphone usage 

 

 

  

11,36%

34,32%
31,85%

13,09%

4,69%
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less than 1
hour

1-3 hours 3-5 hours 5-7 hours 7-9 hours 9-12 hours more than
12 hours

How much time do you spend with
your smartphone on a normal day?
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Appendix III: Tables 

Table 7: Cronbach's Alpha 

Variable 
Number 
of Items 

Cronbach’s 
Alpha (> 0.70) 

 
 

PI 3 .845 

 
Navigation function 

 

PU 
PEOU 
PE 
AT 
BI 

4 
4 
5 
7 
4 

.881 

.859 

.880 

.922 

.886 

 
Price function 

 

PU 
PEOU 
PE 
AT 
BI 

4 
4 
5 
7 
4 

.874 

.866 

.859 

.934 

.902 

 
Information function 

 

PU 
PEOU 
PE 
AT 
BI 

4 
4 
5 
7 
4 

.915 

.882 

.899 

.944 

.927 

 

Table 8: Pearson correlations of the TAM variables 

  AT PU PEOU PE 

Navigation function AT 1.000 0.736*** 0.410*** 0.739*** 

PU 0.736*** 1.000 0.431*** 0.621*** 

PEOU 0.410*** 0.431*** 1.000 0.333*** 

PE 0.739*** 0.621*** 0.333*** 1.000 

Price function AT 1.000 0.752*** 0.507*** 0.717*** 

PU 0.752*** 1.000 0.453*** 0.676*** 

PEOU 0.507*** 0.453*** 1.000 0.480*** 

PE 0.717*** 0.676*** 0.480*** 1.000 

Information function AT 1.000 0.734*** 0.470*** 0.798*** 

PU 0.734*** 1.000 0.481*** 0.757*** 

PEOU 0.470*** 0.481*** 1.000 0.473*** 

PE 0.798*** 0.757*** 0.473*** 1.000 

***: p<0.001 (Correlation is significant at the 0.001 level). 
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Table 9: Stepwise regression analysis: variables entered/removeda 

MAR function Model Variables 
Entered 

Variables 
Removed 

Method 

Navigation 
function 

1 PE  Stepwise 

(Criteria: Probability-of-F-to-enter 
<= .050, Probability-of-F-to-remove 
>= .100). 

2 PU  

3 PEOU  

Price function 1 PU  Stepwise  

(Criteria: Probability-of-F-to-enter 
<= .050, Probability-of-F-to-remove 
>= .100). 

2 PE  

3 PEOU  

Information 
function 

1 PE  Stepwise  

(Criteria: Probability-of-F-to-enter 
<= .050, Probability-of-F-to-remove 
>= .100). 

2 PU  

3 PEOU  

a. Dependent Variable: AT 

 

 

Table 10: Stepwise regression analysis regarding the navigation functiond 

Model R R Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

ANOVA 

F Sig. 

1 .739a .547 .545 .67421998 485.747 .000 

2 .820b .672 .670 .57433925 411.371 .000 

3 .823c .677 .674 .57079226 279.670 .000 

a. Predictors: (Constant), PE 

b. Predictors: (Constant), PE, PU 

c. Predictors: (Constant), PE, PU, PEOU 

d. Dependent Variable: AT 

Table 11: Stepwise regression analysis regarding the price functiond 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

ANOVA 

F Sig. 

1 .752a .565 .564 .66038545 523.374 .000 

2 .803b .645 .643 .59731415 365.169 .000 

3 .811c .658 .656 .58660785 257.682 .000 

a. Predictors: (Constant), P 

b. Predictors: (Constant), PU, PE 

c. Predictors: (Constant), PU, PE, PEOU 

d. Dependent Variable: AT 
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Table 12: Stepwise regression analysis regarding the information functiond 

Model R 

R 

Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

ANOVA 

F Sig 

1 .798a .637 .636 .60338294 706.674 .000 

2 .822b .676 .675 .57040703 419.843 .000 

3 .825c .680 .678 .56744701 284.558 .000 

a. Predictors: (Constant), PE 

b. Predictors: (Constant), PE, PU 

c. Predictors: (Constant), PE, PU, PEOU 

d. Dependent Variable: AT 

 

Table 13: Coefficientsa of the stepwise regression regarding navigation function 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 1.807E-17 .033  .000 1.000   

PU .752 .033 .752 22.87

7 

.000 1.000 1.000 

2 (Constant) 2.116E-18 .030  .000 1.000   

PU .492 .040 .492 12.18

8 

.000 .542 1.844 

PE .384 .040 .384 9.518 .000 .542 1.844 

3 (Constant) 8.716E-18 .029  .000 1.000   

PU .460 .040 .460 11.37

7 

.000 .521 1.919 

PE .341 .041 .341 8.292 .000 .504 1.983 

PEOU .135 .034 .135 3.976 .000 .739 1.353 

a. Dependent Variable: AT 
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Table 14: Coefficientsa of the stepwise regression regarding price function 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -1.461E-16 .034  .000 1.000   

PE .739 .034 .739 22.040 .000 1.000 1.000 

2 (Constant) -1.854E-17 .029  .000 1.000   

PE .459 .036 .459 12.586 .000 .614 1.628 

PU .451 .036 .451 12.384 .000 .614 1.628 

3 (Constant) -2.144E-17 .028  .000 1.000   

PE .451 .036 .451 12.385 .000 .609 1.642 

PU .423 .038 .423 11.126 .000 .557 1.794 

PEOU .078 .032 .078 2.452 .015 .807 1.239 

a. Dependent Variable: AT 

 

Table 15: Coefficientsa of the stepwise regression regarding information function 

 

 

 

 

 

 

 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 1.813E-17 .030  .000 1.000   

PE .798 .030 .798 26.583 .000 1.000 1.000 

2 (Constant) 2.369E-17 .028  .000 1.000   

PE .568 .043 .568 13.092 .000 .427 2.339 

PU .304 .043 .304 6.996 .000 .427 2.339 

3 (Constant) 2.959E-17 .028  .000 1.000   

PE .549 .044 .549 12.486 .000 .412 2.427 

PU .282 .044 .282 6.382 .000 .408 2.451 

PEOU .075 .033 .075 2.281 .023 .741 1.350 

a. Dependent Variable: AT 
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Table 16: Correlations regarding demographic variables 

  Gender Year of birth 

  Pearson 

Correlation 

Correlation 

Coefficient 

(Spearman) 

Pearson 

Correlation 

Correlation 

Coefficient 

(Spearman) 

Navigation 

function 

PU -.005 .044 .040 .032 

PEOU -.077 -.063 .104* -.013 

PE .014 .035 -.050 -.028 

AT .037 .067 .062 -.004 

BI .062 .091 -.036 -.035 

Price 

function 

PU -.057 -.061 .016 .000 

PEOU -.065 -.053 .008 -.082 

PE -.108* -.070 .046 .011 

AT -.059 -.052 .092 .007 

BI -.056 -.043 .004 -.038 

Information 

function 

PU -.041 -.042 -.035 -.063 

PEOU -.047 -.068 .016 -.075 

PE .001 .003 .000 -.029 

AT -.029 -.032 .083 -.003 

BI -.005 -.005 -.005 -.005 

*: p<0.05 (Correlation is significant at the 0.05 level). 
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Table 17: Correlations regarding perceived innovativeness (PI) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 18: Correlations regarding smartphone usage (SU) 

 

Navigation function PU PEOU PE AT BI 

Perceived  

innovativeness 

Pearson Correlation .305

** 

.138** .330** .328** .386** 

Correlation Coefficient 

(Spearman) 

.323

** 

.132** .331** .337** .363** 

Price function      

Perceived  

innovativeness 

Pearson Correlation .217

** 

.105* .234** .206** .309** 

Correlation Coefficient 

(Spearman) 

.151

** 

.090 .174** .164** .255** 

Information function      

Perceived  

innovativeness 

Pearson Correlation .121

* 

.111* .191** .148** .187** 

Correlation Coefficient 

(Spearman) 

.115

* 

.093 .168** .129** .173** 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Navigation function PU PEOU PE AT BI 

Smartphone 

usage 

Pearson Correlation .228** .109* .226** .245** .245** 

Correlation Coefficient 

(Spearman) 

.259** .095 .233** .231** .229** 

Price function      

Smartphone 

usage 

Pearson Correlation .246** .138** .206** .255** .230** 

Correlation Coefficient 

(Spearman) 

.256** .127* .182** .250** .232** 

Information function      

Smartphone 

usage 

Pearson Correlation .116* .106* .133** .168** .170** 

Correlation Coefficient 

(Spearman) 

.124* .108* .126* .172** .179** 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Table 19: Correlations regarding consumer needs (CN) 

 

Table 20: Descriptive statistics related to the intention to use each MAR function 

 

 

 

 

BI 

Navigation 

BI  

Price  

BI 

Information 

CN: Speed Pearson Correlation .151** .135** .069 

Correlation Coefficient (Spearman) .165** .101* .069 

CN: Price Pearson Correlation  .146** .352** .100* 

Correlation Coefficient (Spearman) .121* .332** .073 

CN: 

Information 

Pearson Correlation .151** .196** .473** 

Correlation Coefficient (Spearman) .131** .171** .459** 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 Frequency Percent (%) Mean 

If it is possible I 

would use the 

navigation 

function in the 

retail store 

immediately. 

Strongly disagree (1) 40 9.9 3.27 

Disagree (2) 77 19.0 

Neutral (3) 73 18.0 

Agree (4) 163 40.2 

Strongly agree (5) 52 12.8 

If it is possible I 

would use the 

price function in 

the retail store 

immediately. 

Strongly disagree (1) 17 4.2 3.60 

Disagree (2) 50 12.3 

Neutral (3) 79 19.5 

Agree (4) 190 46.9 

Strongly agree (5) 69 17.0 

If it is possible I 

would use the 

information 

function in the 

retail store 

immediately. 

Strongly disagree (1) 21 5.2 3.43 

Disagree (2) 74 18.3 

Neutral (3) 95 23.5 

Agree (4) 139 34.3 

Strongly agree (5) 76 18.8 
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Table 21: Correlations regarding the functions’ rating 

 

Table 22: Descriptive statistics of consumer concern 

  Memory Privacy 

 N Valid 405 405 

 
Missing 0 0 

 Mean 3.60 3.16 

 Median 4.00 3.00 

 Mode 4 4 

 Sum 1458 1278 

 

Table 23: Correlations regarding consumer concerns 

 

 

  

 

BI 

Navigation 

BI  

Price  

BI 

Information 

Navigation 

function 

Pearson Correlation -.327** .083 .206** 

Correlation Coefficient (Spearman) -.322** .094 .214** 

Price 

function 

Pearson Correlation  .083 -.329** .210** 

Correlation Coefficient (Spearman) .084 -.334** .199** 

Information 

function 

Pearson Correlation .246** .201** -.379** 

Correlation Coefficient (Spearman) .242** .194** -.372** 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

BI 

Navigation 

BI  

Price  

BI 

Information 

Memory Pearson Correlation .521** .463** .463** 

Correlation Coefficient (Spearman) .505** .447** .462** 

Privacy Pearson Correlation  .431** .400** .240** 

Correlation Coefficient (Spearman) .421** .408** .240** 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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