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Introduction

The rise of new communication and information technologies has tremendously
influenced how individuals communicate with one another and how companies interact
with consumers. Nowadays, consumers are not just ‘online’ or ‘always online’.
Consumers are, due to mobile devices such as smartphones and tablets, always and
everywhere online (Hennig-Thurau et al., 2010). With social media platforms, consumers
have the opportunity to construct an online identity and even escape from the ‘real word’
into their own virtual world (Whiting and Williams, 2013; Hollenbeck and Kaikati, 2012;
Quan-Haase and Young, 2010).
But what comes next? An inspection of the latest developments by leading
technology companies such as Microsoft, Google, and Facebook, reveals that the next
progression in media technology could be what we call Augmented Reality Smart
Glasses. These smart glasses are wearable devices that meld both real and virtual
information in the consumer’s view field. Recent marketing and scholarly forecasts
reveal that smart glasses are likely to be the next ‘big thing’ in the evolution of media
(e.g., Technavio, 2015). Likewise, scholars have investigated several aspects and
applications of smart glasses. For example, they have investigated the adoption of smart
glasses in medical settings (Muensterer et al., 2014; Albrecht et al., 2014), their use in the
assistance of people with disabilities (McNaney et al., 2014), the technical features of
smart glasses (LiKamWa, 2014), their early adopters (Rauschnabel et al., 2015a), and
their managerial importance (Rauschnabel et al., 2015b; Eisenmann et al., 2014; Tomiuc,
2014). Finally, news outlets have reported legal conflicts surrounding the use of smart
glasses (CNN, 2014) and have even provided advice on the etiquette of how to use smart
glasses in public (Dumenco, 2014).
However, little is known about the underlying mechanisms that drive both the
perception and the adoption of smart glasses among users. This knowledge, however, is
of particular importance in the early stage of diffusion. Understanding who the innovators
and early adopters are, and why they intend to adopt smart glasses, can significantly
increase the speed of diffusion, as widely replicated in other industries (c.f., Greenhalgh
et al., 2004). Furthermore, Augmented Reality Smart Glasses combine features of
augmented reality and wearable devices, two widely but yet independently studied
research areas (e.g., Rese et al., 2014; Spreer and Kallweit, 2014; Kim and Shin, 2015).
Thus, traditional theories and models of technology acceptance need to be adjusted by
incorporating the specific factors of this new theory (Leue et al., 2014).
In this research, we tackle the following research questions (RQs):
RQ1 How are smart glasses perceived from the view of potential users?
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RQ2 What are the drivers and barriers of smart glasses from the view of potential users?
To answer these questions, we develop an exploratory model that covers various potential
drivers and barriers of Augmented Reality Smart Glasses. The model explores which
factors influence the attitude towards the use of smart glasses and the intention to adopt
them, respectively. The model is then tested based on a sample of 201 consumers in
Germany using regression and mediation analyses as well as descriptive statistics.
To the best of the authors’ knowledge, this is the first study on technology acceptance
in the context of smart glasses. From a theoretical perspective, our research contributes
to the existing stream of technology acceptance research by providing pre-market
entry data for smart glasses, a technology that differs substantially from many other
existing technologies (Rauschnabel et al., 2015b). On the managerial front, our study
provides valuable insights into how smart glasses and apps should be managed to satisfy
consumers’ needs. Finally, we discuss directions for further research in marketing,
technology and innovation management, and other disciplines.

2

Augmented reality smart glasses

Mircosoft Hololens, Google Glass (Project Aura), and Everysight are just three examples
of commercially announced smart glasses. We define smart glasses as “wearable
Augmented Reality (AR) devices that are worn like regular glasses and merge virtual
information with physical information in a user’s view field” [Rauschnabel et al.,
(2015b), p.6]. According to this definition, Augmented Reality Smart Glasses use AR
technologies within wearable media devices. Smart glasses capture the physical world
with particular technologies (e.g., camera, microphones, GPS), and integrate virtual
information that are gathered via mobile internet technologies or stored in the device.
Smart glasses differ in various ways from other mobile and wearable technologies.
Most important is the fact that they merge virtual and physical information while being
worn rather than providing just a virtual reality (Rauschnabel et al., 2015b). Existing
wearables, such as smart watches or virtual reality glasses, do not consist of any
augmented reality components. Many existing AR technologies are stationary such as AR
mirrors or screens (Eisert et al., 2008). Furthermore, AR applications that can be used on
smartphones or tablets have to be controlled proactively by the user whereas smart
glasses work essentially autonomously and can be controlled by voice commands
(Rauschnabel et al., 2015a; Tomiuc, 2014).
Not much research has been done to understand the psychological factors associated
with smart glasses technology adoption and use. Exceptions include Rauschnabel et al.’s
(2015a) study on the role of personality in smart glasses use. The authors found that open
and emotionally stable consumers are more aware of smart glasses. Also, both the
expected social conformity and functional benefits drive adoption intention, whereas the
strength of these relationships differs between different types of personalities. In a recent
Harvard case study, Eisenmann et al. (2014) discussed the opportunities and threats of the
Google Glass smart glasses for consumers. They highlighted the opportunities of
exploring the world and being a part of the Google Glass community as well as using the
innovative features of the device. However, Eisenmann et al. (2014) also discussed
criticism from people who might react sceptically or even rudely (i.e., being called a
‘glasshole’) to users of this new technology. Other barriers included more technical
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concerns such as limited battery life, misinterpretation of voice commands, unfashionable
design, the small display, and a limited range of applications.
Using a conceptual approach, Rauschnabel et al. (2015b) theorised that smart glasses
adoption behaviours should be driven by at least three clusters of motivations: Effectance
(i.e., making one’s life more efficient), hedonic (i.e., entertainment, fun), and social (i.e.,
factors maintain or establish social relationships and interactions). The authors point out
that more research is needed to better understand these and additional motivations in
detail. McNaney et al. (2014) conducted a qualitative study among patients with
Parkinson’s disease and showed that the technology has promising influence on the wellbeing of patients.
Another stream of research has studied smart glasses from the perspective of
professional applications. For example, research in the medical field has explored the role
of smart glasses for healthcare applications, such as documentation purposes in forensic
medicine (Albrecht et al., 2014) or to foster international collaborations during surgeries
(Muensterer et al., 2014). Likewise, Rauschnabel et al. (2015b) discussed various
applications that can increase firm value. Examples include the use of smart glasses for
market research, to increase the efficiency of logistical processes in the transport and
storage of products in warehouses, and to enable real-time multimedia collaboration in
product development. Eisenmann et al. (2014) highlight the potential for manufacturers
of traditional glasses to collaborate with smart glasses manufacturers. Finally, Tomiuc
(2014) discussed the role of Augmented Reality Smart Glasses to provide value by
navigating visitors through museums and providing them with information during their
tour. She claims these wearable AR technologies are “the next big thing in museum apps”
(p.44).

3

Theoretical background

3.1 Models of technology acceptance
The technology acceptance model (TAM) is a widely cited and extended framework with
its roots in information systems to explain the intentions and behaviours of potential users
with regards to the acceptance of particular technologies (Davis, 1989). The model is one
of the most influential extensions of the theory of reasoned action (TRA) (Ajzen and
Fishbein, 1980; Bagozzi et al., 1992). The initial TAM hypothesises that the perceived
ease of use and the perceived usefulness of a new technology influence peoples’ attitudes
towards the acceptance of the technology, which then influences the intention to adopt
the new technology (Davis, 1989; Davis et al., 1992). TAM also specifies the role of
perceived usefulness: besides the indirect effect on the behavioural intention (i.e.,
mediated by the attitude towards using a technology), Davis (1989) proposes an
additional direct effect on behavioural intention. Also, TAM hypothesises that a
technology is perceived as being more useful when consumers perceive the technology as
easy to use. Finally, the intention to use a product is hypothesised to predict the actual use
of a system. Because of the robustness and the flexibility of TAM, many studies have
extended and successfully applied the model in several contexts (for a review, see Turner
et al., 2010; King and He, 2006).
The original TAM is fairly easy to comprehend – it basically theorises that the
perception of a technology in terms of its ease of use and its perceived usefulness drive
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its adoption. Venkatesh and Davis (2010) extended the TAM to explain perceived
usefulness and usage intentions in terms of social influences (subjective norms,
voluntariness, and image) and cognitive instrumental processes (job relevance, output
quality, result demonstrability, perceived ease of use). Their new model, TAM2, added
additional antecedents of perceived usefulness and also predicted a direct influence of
subjective norms on behavioural intentions. In the context of TAM, social norms describe
the degree to which a person thinks that his or her important peers expect him or her to
use a particular technology (Fishbein and Ajzen, 1975; Venkatesh and Davis, 2000;
Davis et al., 1992). People are generally motivated to engage in activities when they
believe people who are important to them think they should behave in a certain manner
(Fishbein and Ajzen, 1975; Ajzen, 1991; Venkatesh and Davis, 2000; Davis et al., 1992).
One of the criticisms (c.f., Bagozzi, 2007; for a discussion) of TAMs’ prominence in
the literature is its devastation of other literature and theory streams. TAM has been
criticised as being overused by scholars at the expense of other potentially helpful models
and factors that could be incorporated into a technology acceptance framework (Bagozzi,
2007). Taking a broader holistic approach, Venkatesh and Davis (2007) integrated
findings from various theories and models (e.g., TRA, theory of planned behaviour,
TAM, innovation diffusion theory, social cognitive theory, and others) in their unified
theory of acceptance and use of technology (UTAUT). Similar to TAM, UTAUT covers
the usefulness of a technology (here referred to as ‘performance expectancy’) and the
ease of use (here referred to as ‘effort expectancy’). UTAUT also integrates social
influences (e.g., norms, image) and facilitating conditions. “Facilitating conditions are
defined as the degree to which an individual believes that an organizational and technical
infrastructure exists to support use of the system” [Venkatesh et al., (2003), p.453].
According to UTAUT, facilitating conditions should be directly related to the actual
behaviour of adopters and not to behavioural intentions.
TAM3 (Venkatesh and Bala, 2008) proposes an additional extension of TAM1,
TAM2, and UTAUT. The complex model consists of 17 constructs including various
mediating and moderating relationships. Briefly, TAM3 includes individual differences,
system characteristics, social influences, and facilitating conditions as antecedents of the
exogenous variables of the original TAM model.

3.2 Overview of related research
Technology acceptance research, particularly TAM, seems to be a good starting point for
exploring the underlying mechanisms of smart glasses adoption. As discussed above,
smart glasses are a particular type of wearable augmented reality device. That being said,
it is likely that the mechanisms of smart glasses cover findings from prior research on
both wearable technologies and augmented reality – two areas that have been investigated
through the lens of technology acceptance research.
Rese et al. (2014), Haugstvedt and Krogstie (2012), as well as Spreer and Kallweit
(2014) have applied the TAM to study mobile AR technologies. All of these studies
consistently show the general appropriateness of the TAM in AR settings. In their
conceptual paper, Leue et al. (2014) argue that TAM needs to be revised for AR
purposes, and call for the inclusion of additional factors such as the costs of use or
personal innovativeness.
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Various scholars have applied modified TAM-models on wearable technologies in
general. For example, Kim and Shin (2015) studied the acceptance of smart watches
using a revised TAM. They highlighted the need for a subcultural appeal of smart
watches, affective quality, relative advantage, availability, and costs as additional TAM.
Similarly, Spagnolli et al. (2014) studied wearable textiles and conclude that TAM
provides a robust theoretical framework for understanding the adoption of this new
technology.

3.3 Summary of prior technology acceptance research
Whereas the original TAM prototype model was quite clear and structured, extensions
and modifications of the original TAM model (e.g., TAM2, TAM3, UTAUT) have
increased the complexity of the model enormously. Likewise, after reviewing and
discussing a broad range of technology acceptance research, Bagozzi (2007, p.245)
concludes that the “study of technology adoption/acceptance/rejection is reaching a stage
of chaos, and knowledge is becoming increasingly fragmented with little coherent
integration”. Thus, when discussing a new technology in a pre-market entry stage, an
exploratory model that includes selected aspects of prior TAMs seems more than
reasonable. Therefore, building on earlier research in general (rather than applying a
single prior model), we will outline an exploratory model that covers both the most
important TAM factors as well as context specific factors for augmented reality smart
glasses. This is also in line with the common practice of technology acceptance research
where researchers apply the basic TAM and extend it with important, context-specific
findings from other theories (e.g., Lin, 2003), such as innovation diffusion theory
(Rogers, 2010) and others.

4

An exploratory model

4.1 Expected functional benefits
A core motivation as to why consumers might adopt smart glasses lies in its functional
benefits, which both TAM and other technology acceptance theories have widely
replicated. As discussed above, TAM research has used the term ‘perceived usefulness’
and UTAUT used the term ‘performance expectancy’. Other terms for this idea are
derived from theories that we did not review in detail and include ‘relative advantage’
[Innovation diffusion theory (Rogers, 2010)] or ‘outcome expectations’ [social cognitive
theory; Compeau and Higgins (1995)].
As we will discuss later, we distinguish between functional and self-presentation
benefits because of the nature of smart glasses as a form of wearable device. Thus, we
use the term ‘expected functional benefits’ to cover the “the degree to which a user
believes that using smart glasses enhances his or her performance in everyday life”
[Rauschnabel et al., (2015a), p.639]. In particular, the model proposed in the current
research argues that the extent to which consumers expect smart glasses to bring about
efficiencies in their daily lives (as reflected by accomplishing tasks more effectively
in less time and with less effort) impacts the degree to which they will react more
favourably towards smart glasses.
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4.2 Self-presentation
Prior research has shown that other people’s perceptions of a user or adopter of a certain
technology is a determinant of that technology’s acceptance. For example, TAM2,
TAM3, and UTAUT all incorporate ‘image’ as a factor. This image factor describes the
degree to which the use of a particular technology enhances the user’s status among other
people in the same social system (Moore and Benbasat, 1991).
Our model proposes that this basic idea of an image factor is also relevant for smart
glasses (Kim and Shin, 2015). Rauschnabel et al. (2015b, p.12) include a discussion on
the role of smart glasses from a fashion standpoint. Particularly, they state that “Smart
glasses are, as any wearable, also a new form of fashion accessory for their users”. That
is, an individual who is very technology-focused and innovative in nature might be
motivated to express his/her innovativeness to his/her peers and wear smart glasses in
public as a means of communicating this trait. In contrast, a person who sees him/herself
as less technology-affine might, when wearing smart glasses, project an image that is less
desirable to him/herself.
Research in other academic disciplines has also addressed this particular issue of
self-presentation. For example, the branding literature has shown that people tend to
prefer brands with a brand personality that matches their own (e.g., Malär et al., 2011;
Batra et al., 2012), especially when products of these brands are worn or used in public
(Graeff, 1996). Similarly, Hollenbeck and Kaikati (2012) show that following brands in
online social networks can help consumers present themselves in a desired manner, and
Muntinga et al. (2011) identified self-expression and self-presentation as strong
motivators for social media use. Thus, in short, our model proposes that consumers who
anticipate that smart glasses can help them present themselves in a desired manner tend to
react more favourably towards smart glasses.

4.3 Social norms
People’s behaviours usually conform to social norms which are, broadly speaking,
unwritten rules about how to behave. As we have already outlined in the literature
review, norms are important antecedents of the perceived usefulness and of the intention
to adopt a new technology.
As in most TAM research, we focus on injunctive norms (Cialdini et al., 1990), which
with regards to smart glasses, are defined as a consumer’s belief that his or her peers
(i.e., friends, acquaintances, colleagues, and so on) expect him or her to adopt smart
glasses (c.f., Fishbein and Ajzen, 1975; Davis et al., 1989). Prior research has widely
replicated the strong influence of different norms on various behaviours (e.g., Nolan
et al., 2008). Norms represent an influential factor since individuals generally have an
innate need for companionship and association with other humans (c.f., Cialdini and
Goldstein, 2004; for a discussion). Likewise, innovation diffusion research has shown
consumers’ adoption intention can be influenced when their peers start adopting new
products (Rogers, 2010; Pescher and Spann, 2014). Thus, we assume that norms should
play a key role in understanding consumers’ reactions towards smart glasses.
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4.4 Perceptions of the technology and manufacturer brand
Most technology acceptance research streams incorporate antecedents that describe the
efforts consumers have to make to use a particular technology. In TAM and innovation
diffusion research, this factor was termed (perceived) ease of use (e.g., Venkatesh et al.,
2003; Lu and Hsiao, 2007). This is an established finding in the literature, and we
propose that perceived ease of use is positively related to consumers’ reactions towards
smart glasses.
Moreover, consumers might associate the overall value of a new technology based on
the brand image of the corresponding manufacturer, where brand image is defined as
“perceptions about a brand as reflected by the brand associations held in consumer
memory” [Keller, (1993), p.3]. For example, enthusiastic Apple consumers that possess a
strong emotional love-like connection with Apple (Batra et al., 2012) might be interested
in just about any new product that Apple offers. In contrast, consumers who dislike Apple
will be less likely to purchase an iPad or iPhone, and therefore might prefer a tablet or
smartphone from a competing brand. Such spillover effects from one type of technology
to another at the brand level are possible as studied in the literature on brand extensions
(e.g., Völckner and Sattler, 2006). Thus, we expect that consumers who value a brand
positively in general (i.e., a more positive brand attitude) will also transfer more positive
attributes to a particular smart glass model.
In line with this argument, smart glasses have the potential to make a strong impact
on users’ lives (Rauschnabel et al., 2015b). Everything a user sees or hears while wearing
smart glasses can be captured and processed by the features of this new technology. Not
surprisingly, consumers have to trust a manufacturer that his/her personal data will be
kept secure and confidential, and misuse is utterly out of the question. Recent claims by
mass media journalists and in online discussion boards reflect the fear of data abuse by
smart glasses technology critics (Eisenmann et al., 2014). Some companies such as
Google or Facebook are often criticised for collecting too much personal information
from their users, leading to a fear of potential data abuse. These concerns influence users’
behaviour on these platforms (e.g., Krasnova and Veltri, 2010). Although these
companies claim not to share or abuse the data, there is a lot of criticism of the practice.
Thus, we expect that consumers’ perceptions and overall evaluation of privacy concerns
associated with the manufacturer brand will influence the likelihood of smart glasses
technology use and adoption.

4.5 Individual difference variables
Not all consumers exhibit the same tendency to adopt new technologies, especially if they
do not have to use them (Parasuraman, 2000; Lin and Hsieh, 2007). Thus, many of the
TAMs incorporate individual difference variables such as personality traits or
demographics (e.g., Venkatesh et al., 2003). In the context of AR technologies, Leue
et al. (2014) propose researchers should include consumers’ levels of innovativeness as
an antecedent, especially when studying technologies that consumers use voluntarily (as
compared to, for example, a technology they have to use at work). Lin et al. (2007)
studied the role of technology readiness in technology acceptance research and found that
the notion of technology readiness may better gauge technology adoption in situations
where adoption is not mandated by organisational objectives. Moreover, a large stream of
research has investigated the role of personality in predicting technology adoption (e.g.,

Augmented reality smart glasses

9

Vishwanath, 2005) or in understanding differences in media use (e.g., Moore and
McElroy, 2012; Pagani et al., 2011). With regards to smart glasses, a recent study by
Rauschnabel et al. (2015a) has shown that open and emotionally stable consumers tend to
be more aware of smart glasses, but common personality traits (such as those presented in
the Big Five model of human personality) do not perform very well in directly predicting
purchase intention. However, factors that describe consumers’ interests in new innovative
technologies [as measured by the variable technology innovativeness or readiness; c.f.,
Nov and Ye (2008), Venkatesh and Bala (2008), Lin et al. (2007)], rather than the
broader and multidimensional factor of ‘openness to experience’ in general (Costa and
McCrae, 1992), might be a means to explain smart glasses adoption intention (Nov and
Ye, 2008). Related to this, consumers who have higher levels of interest in new
technologies also judge his or her knowledge and ability to use a technology more highly,
a widely replicated antecedent of technology adoption (e.g., Venkatesh and Bala, 2008).
Subsequently, consumers’ knowledge about smart glasses technology should be
added into the model to control for systematic differences of their extant knowledge
concerning smart glasses in general. Recent research has shown that a user’s prior
experience in using a technology explains a substantial amount of variance in use (e.g.,
Moore and McElroy, 2012). Since the current research is conducted in a pre-market stage
(and thus prior experiences are unlikely to be existent), knowledge about the technology
is used as a proxy.
Finally, socio-demographic variables (age and gender) have been found to be
associated with technology and media adoption and/or have been included as control
variables. Following this common practice in technology and media research (Moore and
McElroy, 2012; Venkatesh et al., 2003), we include age and gender as additional
antecedents in our exploratory model.

4.6 Mediating and dependent variables: attitude towards using smart glasses
and adoption intention
Our model also includes two important target variables, the attitude towards using smart
glasses and the adoption intention (Davis, 1989; Davis et al., 1992). Similar to previous
research, we expect that the attitude towards using smart glasses (ranging from very
negative to very positive) mediates the relationship between the antecedents and adoption
intention. However, we do not expect a full mediation of these constructs and also
consider that some of the antecedents will influence the adoption intention but not the
attitude towards using smart glasses. Theoretical rationales for this will be outlined in the
discussion section.

5

Methodology and research design

A survey design was conducted to assess the exploratory model as discussed above.
Therefore, we re-analysed an existing dataset (Rauschnabel et al., 2015a). This sample
consists of 201 respondents that were randomly selected and surveyed in German
shopping centres with laptop computers. Using a sample collected in shopping centres
allowed us to generate sufficient variance in our constructs, whereas in other forms of
surveys (e.g., an online surveys or student samples), younger and technology-oriented
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consumers might have been overrepresented. With a focus on Germany, we were able to
understand smart glasses in a technologically and economically developed country with
yet basically no smart glasses market penetration. These market characteristics enable us
to gather widely unbiased pre-market knowledge. Candy and sweets were offered as
incentives for participation. The sample description is provided in Table 1.
Table 1

Sample description

Gender
Male

59.2%

Female

40.8%

Age
Under 20

16%

20–29

44%

30–39

10%

40–49

15%

50–59

14%

60–69

1%

70 and older

16%

Average age (SD) in years

31.8 (13.1)

Job/occupation
Unemployed

1%

Housewife/-man

2%

Pupil/apprentice

15%

Student (university level)

20%

Employed

34%

Employed (leading/executive position)

13%

Civil servant

4%

Self-employed, freelancer

5%

Retired

2%

Other, N/A

4%

Monthly household net income
Less than EUR 500

7%

EUR 500 to EUR 1,000

15%

EUR 1,000 to EUR 2,000 EUR

21%

EUR 2,000 to EUR 3,000 EUR

16%

EUR 3,000 to EUR 4,000 EUR

10%

EUR 4,000 to EUR 5,000 EUR

9%

EUR more than EUR 5,000

6%

N/A

16%

Note: n = 201 respondents in German shopping centres.
Source: Dataset has also been used in Rauschnabel et al. (2015a)

Expected self-presentation benefits

Expected functional benefits

Brand attitude towards the manufacturer

Privacy image of the manufacturer

Technology innovativeness

Attitude towards using smart glasses

Adoption intention

Age

Gender

3

4

5

6

7

8

9

10

11

12

1

.27***

–.04

.19**

.18*

.37***

–.23***

–.16*

.15*

.13T

.33***

.10

N/A

.04

.00

.51***

.32***

.16*

.22**

.07

.34***

.35***

.23***

.98

2

.14T

–.15*

.39***

.48***

.33***

–.08

.05

.52***

.33***

.83

3

.06

.00

.35***

.33***

.16*

.06

.06

.48***

.87

4

.91

5

.15*

–.23***

.56***

.74***

.30***

.08

.16*

Notes: Diagonal: Cronbach’s alpha (cannot be computed for single item measures).
a
Values represent Spearman-Brown correlation for two-item measures.
Pearson correlations (two-tailed significance, ***p < .001; **p < .01; *p < .05; T p < .10).

Social norms

Expected ease of use

2

Knowledge about smart glasses

–.17*

–.13T

.22**

.24***

–.09

.58***

.95

6

–.09

.01

.22**

.16*

.06

.95

7

.50**

–.01

.42**

.33***

.86

8

.09

–.23**

.70***

.92

9

0.14T

–.08

.81a

10

.08

N/A

11

N/A

12

Table 2

1
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Correlations and Cronbach’s alpha

0.41

Age

Gender

N/A

13.14

1.39

1.74

1.71

1.72

1.74

1.61

1.59

1.47

1.06

2.24

SD

N/A

31.99

1.77

2.58

2.90

3.16

5.20

2.56

2.25

3.53

1.34

4.05

F

N/A

33.02

2.16

2.89

4.63

2.83

4.61

3.04

2.43

3.93

1.43

5.26

M

Gender

Notes: N/A – average values were not calculated for the split variables.
Values for gender represents percent.
Age and technology innovativeness were grouped based on a median split.
F: female; M: male, SD: standard deviation; p-values based on F-test.

1.93
31.82

Adoption intention

3.61
2.71

3.03

Privacy image of the manufacturer

Attitude towards using smart glasses

4.96

Brand attitude towards the manufacturer

Technology innovativeness

2.32
2.75

Expected functional benefits

Expected ease of use

Expected self-presentation benefits

1.38
3.69

Social norms

4.54

Knowledge about smart glasses

Mean

N/A

.28

.05

.21

< .001

.19

.02

.04

.42

.05

.55

< .001

p

0.35

N/A

2.06

3.00

3.60

2.99

5.28

3.02

2.32

3.73

1.37

4.53

≤ 25

0.46

N/A

1.81

2.44

3.62

3.06

4.67

2.51

2.32

3.66

1.38

4.56

> 25

Age

.10

N/A

.21

.02

.93

.76

.01

.03

.98

.72

.95

.92

p

Group comparisons

.21

31.31

1.59

2.39

N/A

2.91

5.16

2.46

2.21

3.28

1.25

3.83

Low

.63

32.42

2.33

3.08

N/A

3.17

4.73

3.09

2.45

4.17

1.52

5.37

High

< .001

.55

< .001

< .001

N/A

.28

.08

< .001

.30

< .001

.07

<. 001

p

Technology innovativeness

Table 3

Overall sample
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We first measured attitudes towards, and privacy concerns with regard to, the
manufacturer brand (Park et al., 2010). We then provided some distraction and filler
questions about other brands before presenting a short description of smart glasses
(Rauschnabel et al., 2015a). Respondents’ knowledge about smart glasses was measured
before presenting the questions about the evaluation of the proposed independent and
dependent variables. Finally, we surveyed individual difference variables such as
demographics.
When possible, we adapted existing measures from the literature and adjusted them to
the context of smart glasses. A double-blind translation-re-translation procedure was
conducted by two bilingual speaking persons. Differences were revealed with the help of
a third native speaker. Seven-point Likert scales were used (except for brand attitude
where a seven-point semantical differential was applied) to measure the constructs, and
higher values represented better evaluations, or higher agreement, respectively. Before
beginning the data collection, the survey instrument was discussed and adjusted to the
context of this study based on a discussion with an expert from a consulting company
with a specialisation in augmented reality. All items are presented in the Appendix.
Table 2 presents the correlations between the model variables and the results from the
reliability analyses. As shown on the diagonal axis, we calculated Cronbach’s alpha
values for each multi-item variable. Furthermore, following Eisinga et al.’s (2013)
recommendations, Spearman-Brown correlations served as a means to estimate the
reliability for two-item scales. As all reliability coefficients exceeded the critical value of
.7 (all α ≥ .80), our measurement model indicates high levels of reliability (Nunnally,
1978; Hair et al., 2006).1 Because Google’s smart glasses are the most prominent brand
of smart glasses discussed in German media, we focused our research design on Google
Glass.
Justified by the high internal consistency of the constructs and by the common
practice in related research (e.g., Spagnolli et al., 2014; Moore and McElroy, 2012), items
of each factor were averaged. Descriptive statistics and correlations are presented in
Tables 2 and 3, respectively.

6

Results

We organise our results around the two RQs presented in the Introduction.

6.1 RQ1: Perceptions of augmented reality smart glasses
To address RQ1, we analyse the surveyed constructs descriptively. Table 3 shows the
means and standard deviations of all our constructs for the whole sample and selected
sub-samples. Table 2 furthermore presents the correlations between the focal constructs.
First, it is an interesting finding that knowledge about smart glasses is relatively high
(m = 4.54), above the scale middle point, which is 4. Additionally, the standard deviation
with 2.24 is, compared to the other constructs, quite high. This indicates higher levels of
heterogeneity among the respondents with regards to their knowledge regarding smart
glasses. Additional analyses reveal, for example, that male respondents (who are, at least
on average in our sample, also more technology oriented) seem to have a higher level of
knowledge (m = 5.26). Perhaps that is the reason why male respondents see higher
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functional benefits than women with regards to this technology (3.04 vs. 2.56; p = .04);
they just know the technology better. This might be the case as, in line with prior TAM
research (Davis, 1989), respondents who perceive smart glasses to be easy to use also
tend to highly value the functional benefits (r = .52; p < .001).
Intuitively, one might suggest that younger people tend to react more favourably
towards smart glasses. The descriptive statistics and the regression models, however,
indicate that age is not the crucial factor of consumers’ reactions towards smart glasses; it
is technology innovativeness.
Perhaps the most important finding is that social norms play a crucial role in the
adoption of smart glasses, as the regression analyses in RQ2 will show later. However,
the average values of social norms reveal that social norms, in the current stage of
development, are not present that extensively (m = 1.38). However, technology
innovative consumers tend to be confronted with expectations of their (maybe also
technology innovative) peers more than their lower scoring counterparts (1.52 vs. 1.25;
p = .07). More surprising, though, is the fact that the studied smart glasses manufacturer –
Google – is slightly less positively evaluated by the more innovative respondents
(m = 4.73) as compared to their less innovative counterparts (m = 5.16; p = .08) when
analysing the median-splitted sample.
Table 2 also shows a negative correlation between the attitude towards the Google
brand and the extent of consumers’ self-reported knowledge about Google Glass
(r = -0.16; p = .02). A similar effect is found for Google’s privacy image (r = -0.23; p <
.001). This might indicate that people with a lower attitude towards Google (for example,
due to common criticism about Google’s collection and use of user data) are more aware
of the skepticism of the new technology, and thus trace news about their smart glasses
more carefully and critically.

6.2 RQ2: Antecedents of augmented reality smart glasses adoption
RQ2 focuses on the factors that might explain consumers’ adoption intention of
Augmented Reality smart glasses. Therefore, the factors outlined in the description of our
exploratory model earlier in the manuscript model section were conceptualised as
independent variables and both the attitudes towards using smart glasses and the adoption
intention as dependent variables. Moreover, as widely replicated in the technology
acceptance literature (Venkatesh et al., 2003; Venkatesh and Davis, 2000; Davis et al.,
1992; Davis, 1989), attitude towards using smart glasses was also conceptualised as a
mediating variable in the relationships between the independent variables and the
dependent variables and the adoption intention.
Due to the complexity of our model and with regards to the sample size, we applied
multiple regression analyses. This is a common procedure used in exploratory studies in
the early development of new technologies (e.g., Spagnolli et al., 2014; Spreer and
Kallweit, 2014). Justified by the high internal consistency of the constructs and by the
common practice in related research (Spagnolli et al., 2014; Spreer and Kallweit, 2014),
items of each factor were averaged. We applied a three-step hierarchical ordinary-least
squares regression approach to better understand the nature of the direct and indirect
effects proposed in our exploratory model (Baron and Kenny, 1986). Regression model 1
assessed the relationship between all antecedents on attitude towards using smart glasses.
Regression model 2 included all antecedents as independent variables and attitude
towards adoption intention as dependent variables. Finally, regression model 3 consisted
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of all antecedents and the attitude towards using smart glasses as independent variables
and adoption intention as the dependent variable. Tests for multicollinearity were
conducted prior to assessment of the regression results. The findings did not reveal any
concerns in all models as all VIF-values were lower than < 2.1, and thus substantially
below the critical value of 10 (Marquardt, 1970). The results of the regression analyses
are presented in Table 4.
Table 4

Regression analyses

Dependent variable

Model 1

Model 2

Model 3

Attitude
towards using
smart glasses

Adoption
intention

Adoption
intention

–––

–––

.51***

.07

.32***

.28***

Independent variables
Attitude towards using smart glasses
Social norms
Self-presentation benefits
Functional benefits

-.06

.01

.05

.63***

.33***

.00

Expected ease of use

.10T

.05

.00

Brand attitude

.13*

.15*

.09

Privacy brand image

.03

.02

.01

Technology innovativeness

.13*

.28***

.21***

Knowledge about smart glasses

.05

.03

.08

Age

–.05

.03

.05

Gender (0 = female)

–.07

–.05

–.02

R-squared

.60

.52

.62

Adj. R-squared

.58

.49

.60

Notes: ***p < .001; **p < .01; *p < .05; T p < .10.
All F-tests were significant on a p < .001-level.

Attitudes toward using smart glasses: as regression model 1 in Table 4 shows, functional
benefits (β = .63; p < .001), attitude towards the manufacturer’s brand (β = .13; p = .03)
and consumers’ technology innovativeness (β = .13; p = .03) are significant antecedents
of consumers’ attitudes towards using smart glasses. Furthermore, a partially significant
effect was found for perceived ease of use (β = .10; p = .09). The R-squared of 60% (57%
adjusted) furthermore reveals a sufficient amount of explained variance.
Adoption intention: regression models 2 and 3 investigate factors that predict
adoption intention. To better understand the indirect effects, we did not include attitude
towards using smart glasses in model 2 but did so in model 3.
In model 2 we found similar effects as in model 1, namely, that functional benefits
(β = .33; p < .001), attitude towards the manufacturer brand (β = .15; p = .02) and
consumers’ technology innovativeness (β = .28; p < .001) are significant predictors of
adoption intention. However, in contrast to model 1, social norms seem to play an
important role (β = .32; p < .001). The R-squared value of 52% (49% adjusted)
furthermore reveals a sufficient amount of explained variance.
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Model 3 investigates the role of attitudes towards using smart glasses and all the
antecedents in predicting adoption intention. Three variables were found to be
significantly related: attitudes towards using smart glasses (β = .51; p < .001), social
norms (β = .28; p < .001), and consumers’ technology innovativeness (β = .21; p < .001).
Again, the R-squared value of 62% (60% adjusted) reveals a sufficient amount of
explained variance.
Interestingly, the functional benefits (β = .00; p = .95) and attitude towards the
manufacturer brand (β = .09; p = .14) became insignificant when controlling for attitude
towards using smart glasses. This indicates an indirect (i.e., mediating) effect of attitudes
towards using smart glasses. We assessed this indirect effect using Hayes’ (2013)
bootstrapping procedure (PROCESS Macro) with 5,000 re-samples. Particularly, we
inspected the 95% bias corrected confidence interval (CI) of the indirect effects. A
mediating effect is established if the CI of the indirect effect does not include zero
(Zhao et al., 2010). All other independent variables were included in the model as
covariates as suggested by Hayes’ (2013). Both the attitude towards the manufacturer
brand (βindirect = .05; [.01; .12]) and the functional benefits (βindirect = .28; [.19; .39]) were
found to be indirectly related to the adoption intention; they were mediated by
the attitude towards using smart glasses. An indirect effect of social norms
could neither be identified on a .95-level (βindirect = .05; [–.04; .16]) nor on a .90-level
(βindirect = .05; [–.02; .14]). Figure 1 summarises the significant effects of regression
models 1 and 3.
Figure 1

Summary of the findings

Note: Significant effects presented only.
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Discussion

Although market research studies anticipate tremendous growth rates over the next
several years for smart glasses (Technavio, 2015) and researchers in and outside the
business domain (e.g., Muensterer et al., 2014; Albrecht et al., 2014; Tomiuc, 2014) have
identified various ways smart glasses can create value, surprisingly little research has
been done to understand the potential consumers of this new type of technology. With
this study, we provide an attempt to close this research gap by providing results of an
exploratory study using the example of Google Glass and drawing up on prior technology
acceptance research. By doing so, we provide findings where future research can build
on, and more importantly, provide first insights into the mechanisms that explains
consumers’ attitudes and behavioural intentions towards smart glasses.

7.1 Theoretical contribution
One obvious aspect concerning smart glasses is that the technology is still in an early
phase of technology diffusion and lies within the introductory stage of the product
lifecycle. A dominant design (Utterback and Abernathy, 1975; Henderson and Clark,
1990; Christensen et al., 1998) concerning this form of wearable AR device has not yet
emerged in the industry. As a result, the most likely adopters of this new technology
would be innovators and early adopters. This is reflected in our results as the variable
technology innovativeness, which measures the level of interest one has in new
innovative technologies, turned out to be one of the strongest predictors of smart glasses
technology adoption intention.
In the current nascent stage of the product life cycle of smart glasses, functional
benefits seem to be the core reason why consumers are interested in adopting this new
technology. Thus, consumers who expect smart glasses to better their lives in some form
or fashion have a more positive attitude towards smart glasses and thus seem to be more
likely to adopt them. Interestingly, although self-presentation motivations have long been
revealed to be important factors in marketing (Hollenbeck and Kaikati, 2012) and media
usage (e.g., Mehdizadeh, 2010), our study’s results indicate that self-presentation was not
found to be related to any of the investigated target variables. It is important to note that
our study serves as just a snapshot from a pre-market standpoint, which might (and very
likely will) change over time.
There has been much discussion in the media concerning smart glasses technology
due to potential privacy concerns. Existing recording-capable technologies, such as
digital cameras or smartphones, have to be held in the user’s hand and aimed at the target
object. Smart glasses, however, are still a relatively unknown and unfamiliar technology.
Its small, portable and semi-invisible footprint (as in the case of Google Glass) makes the
technology unobtrusive, and thus can easily be overlooked or unnoticed by the general
public when being worn. However, among the surveyed respondents, even those
respondents with less trust in the smart glasses manufacturer’s handling of personal data
did not rate this technology worse than those respondents with high levels of trust.
Another finding in our study is the role of social norms. Both the theory of planned
behaviour (Ajzen, 1991; Fishbein and Aizen, 1975) and the theory of normative conduct
(Cialdini et al., 1990) have widely shown their relevance in predicting behaviour in
general. Likewise, the technology acceptance and media literature have replicated the
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importance of norms influencing consumers (Lu and Hsiao, 2007; Davis et al., 1992). In
our model, we tested the importance of normative aspects by asking consumers to what
extent their peers expect them to use smart glasses. Although the average values of these
norms were (still) low, a small amount of variation in these beliefs explained a significant
amount of variance in the respondents’ adoption intention. Our findings also showed that
these normative beliefs were not related to consumers’ attitudes towards using smart
glasses (and had no indirect effect) but were related to adoption intention. This adds to
the understanding of research on social norms (Nolan et al., 2008) and illustrates that
people, even though they might not like the idea of using smart glasses, might adopt the
technology – because their peers expect them to do so. This is an important and
interesting finding. For example, Nolan et al. (2008) found when researchers asked
consumers about the importance of social influence, they usually rated its importance
much lower than many other factors such as monetary aspects. However, when being
confronted with norms, the norms outperformed other factors in predicting behaviour.
Although we did not ask respondents about the importance of various factors concerning
the smart glasses themselves (e.g., the importance of the design or the functionalities),
our findings are in line with those of Nolan et al. (2008). Particularly, our results suggest
that norms play a very important (if not the most important) role in influencing behaviour
but not in the formation of their attitude towards using smart glasses.

7.2 Managerial implications
In this early stage of smart glasses evolution, functional benefits appear to be one of the
core reasons why consumers are interested in adopting this new technology. And since in
the early stages of a new technology, firms tend to compete by providing exceptional
technological performance (Christensen et al., 2002; Ulrich, 1995), smart glasses
manufacturers should aim at highlighting the role of functional benefits for users and
performing these functions in the best possible way. How can smart glasses improve or
positively impact user’s lives? How can it aid in making user tasks at home or work or
recreation more efficient and effective and enjoyable? These are the types of questions
concerning functional benefits users may ask. Potential examples of functional benefits of
smart glasses could be their use in vehicle navigation systems, personal organisers, text
messaging services that enable hands-free texting, and so forth. Helping potential users
envision how smart glasses technology can be used in various business functions such as
teleconferencing, product development and prototyping, supply chain and logistics
management, and so forth enables companies to better envision the functional benefits of
this nascent technology and provide such benefits to their customers. Also, new media
platforms, such as YouTube, provide a way to explain the benefits in a very vivid and
effective way. Both Microsoft and Google are already showing various use cases, how
their smart glasses can make their users’ personal and/or professional lives more efficient
(c.f., Rauschnabel et al., 2015b).
Likewise, our findings show that consumers with high levels of technology
innovativeness are particularly motivated to adopt smart glasses. Adapting prior research
to the context of smart glasses (e.g., Pagani et al., 2011), these consumers are
likely to use social media platforms to discuss smart glasses and other
technologies. Several online discussion boards do exist where users discuss
the developments of smart glasses. Examples include Microsoft’s official forum
(http://forums.windowscentral.com/microsoft-hololens/) or user generated forums such as
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Techglasses (http://techglasses.com/forums/) or EDUGLASSES (http://eduglasses.com),
a community for educators who want to use smart glasses in classrooms. Manufacturers
and app developers can place their messages in these forums and other online platform
communities, answer user questions, and learn from user dialogues.
Managers who aim at increasing the sales of smart glasses should also focus on
influencing normative beliefs – that is, managing normative expectations of target users’
peers. This could, for example, be done using sponsored stories or other forms of ads and
postings on Facebook. With these activities, friends in social networks can be encouraged
or incentivised by marketers and manufacturers to motivate each other concerning the
adoption of smart glasses.

7.3 Limitations and future research
As with any study, this research has its limitations. We focused on a pre-market study in
Germany with a limited sample size. Focusing on Germany and on a sample collected in
shopping malls allowed us to cover a wide range of demographics, to control for
intercultural influences and to focus on pre-market knowledge, whereas in other countries
such as the USA, smart glasses penetration has already started. This contributed to higher
levels of internal validity, but on the other hand, limited the generalisability of our results
in the context of other countries. Future research should address these limitations.
Hedonic and social aspects were not included in the current model because this would
have required too much knowledge on the respondent’s part about smart glasses
technology to think about applications. However, these factors will likely be very
important in explaining attitudes and behaviours related to smart glasses adoption and the
diffusion of this new technology. Future research is needed to investigate other benefits
than just functional ones. Uses and gratifications theory (Katz et al., 1974; Sundar and
Limperos, 2013) could provide the basis for this. Likewise, with regards to the
importance of social norms, the identification of lead users remains another important
avenue for further research (Bilgram et al., 2008).
Future research should investigate smart glasses marketing – for example, how can
ads be spread via smart glasses? Findings from research in mobile marketing (e.g.,
Amirkhanpour et al., 2014) could provide theoretical access for further investigations.
Future research areas also emerge in business markets: How can smart glasses be used in
business-to-business marketing? For example, when used by key account managers
(Ivens and Pardo, 2007), how do they influence key account relationships? What
industries would find the adoption of smart glasses attractive? How can smart glasses
effectively be used in other business functions such as product development and logistics
management? How can cost intensive R&D processes be managed with augmented
reality smart glasses? Are employees themselves accepting of adopting smart glasses
technology in their workplaces? These and other important questions have yet to be
investigated since smart glasses technology is still in its infancy.

8

General conclusions

In sum, this research has provided first insights into the underlying mechanisms of
processing smart glasses technology adoption. Because of the promising forecasts and the
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technical and conceptual differences from other disciplines, we see this as a starting point
for future research. Thus, we hope that future researchers will be inspired in building
upon our findings.
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Notes
1

One reviewer suggested to conduct an exploratory factor analyses as an additional validation
of the measurement model. These analyses clearly supported the existence of the factor
structure, as reflected by standardised factor loadings above .69 on the proposed factor, and
the absence of substantial cross-loadings (all cross-loadings < .25). Detailed results are not
presented in the manuscript, but are available from the first author upon request.
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Appendix
Measurement scales
Construct and items

References

Knowledge about Google Glass
[Concept Presentation of Google Glass]
We would like to know from you, how familiar you are
with the content of this text. Did you know this before?
[–3: These information were completely new to me … +3
I already knew all of these information]

Ad hoc and refined in
discussions with an AR
expert, c.f., Rauschnabel
et al. (2015a) for details

Social norms
My close friends expect me to use Google Glass.
My acquaintances expect me to use Google Glass.

Adapted from Venkatesh
et al. (2003) and Schulz
et al. (2007)

My colleagues expect me to use Google Glass.
Expected ease of use
I think it is easy to learn how to use Google Glass.
Google Glass is easy to use.
Google Glass is self-explaining.
Expected self-presentation
The use of Google Glass says something about me and my
personality.
With Google Glass, I can show others who I am.
With Google Glass, I can show others how I am.

Adapted from Lu et al.
(2005), Venkatesh et al.
(2003) and Lu and Hsiao
(2007)
Adapted and revised based
on the scales used in Kim
et al. (2012), Lu et al. (2005),
Escalas and Bettman (2003)
and Krasnova et al. (2010)

Expected functional benefits
With Google Glass, I can make many daily things better.
With Google Glass, I can make many daily things faster.

Adapted from Thompson
et al. (1994) and
Lu et al. (2005)

Generally speaking, Google Glass is useful for me.
Attitude towards the manufacturer brand
I find the brand Google good.
I like the brand Google.

Adapted from
Park et al. (2010)

I have a positive attitude toward Google.
Notes: All items (except ‘Knowledge about Google Glass’) were measured using
seven-point Likert scales, anchored from 1 = totally disagree, 4 = moderately
agree, to 7 = totally agree. The final wording was discussed with an expert with
AR background from a consultancy, and, if necessary, discussed with consumers.
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Measurement scales (continued)
Construct and items

References

Privacy image
• I trust Google with the usage of user data
• I associate the brand Google with high levels of data
protection
• I think Google does a good job with maintaining user data

Ad hoc scale, based on
discussions with consumers
and an expert on augmented
reality

• When I see or hear about the brand Google I think of good
user data protection
Technology innovativeness
• I am very interested in technical things
• I am very interested in new internet technologies
• I am an internet freak
Attitude towards using smart glasses
• Using Google Glass is good
• I have a positive attitude towards using Google Glass

Ad hoc scale, based on
Zaichowski (1985), Nov and
Ye (2008) and Pagani et al.
(2011)

Adapted from
Venkatesh et al. (2003)

Adoption intention
• I’ll be one of the first who will use Google Glass
• Certainly, I will use Google Glass

Adapted from
Venkatesh et al. (2003)

• I am interested in buying Google Glass
Notes: All items (except ‘Knowledge about Google Glass’) were measured using
seven-point Likert scales, anchored from 1 = totally disagree, 4 = moderately
agree, to 7 = totally agree. The final wording was discussed with an expert with
AR background from a consultancy, and, if necessary, discussed with consumers.

