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Summary

Open innovation is a contemporary phenomenon designating a paradigm shift

in innovation management theory and practice by opening up the new product

development process to external knowledge (Bartl, 2009; Bartl, 2010; Chesbrough,

2003a; Chesbrough & Crowther, 2006; Gassmann & Enkel, 2006b; Reichwald & Piller,

2009; von Hippel, 2005; Wallin & von Krogh, 2010). Adopting open innovation and

collaborating with consumers is going to be a strategic decision for companies in order

to satisfy consumers on a long term basis. Therefore, open innovation is of growing

interest for scholars and practitioners alike (Dahlander & Gann, 2010; Gassmann &

Enkel, 2006b). An assessment of open innovation methods and the verification of

their practical potential are still lacking (Chiaroni, Chiesa & Frattini, 2011; de Valck,

2005; Füller, Jawecki & Bartl, 2006b; Gassmann, 2006; Kozinets, 2002). Particularly,

the contribution of technologies enabling digital open innovation methods through

facilitating the flow and transfer of external knowledge are not sufficiently researched

(Dodgson, Gann & Salter, 2006).

Therefore, this thesis applies and develops digital open innovation research methods

and thereby attempts to broaden the understanding and knowledge in this emerging

field. Three digital methods to foster open innovation are examined. Netnography

and social media monitoring are introduced as innovative research approaches to

extract and use online community dialogue for market research, marketing and

product development. In addition, the development, demonstration and presentation

of a novel methodological approach to Delphi (Open Delphi), incorporating an open

innovation element in form of an Online Research Community in the last Delphi round,

complements the set of digital open innovation research techniques available.

Findings indicate that netnography and social media monitoring are suitable

methods to access online community members’ creative ideas and aggregate in-

depth consumer insights (netnography) and a holistic representative picture (social

media monitoring) of their explicit and implicit needs, motivations, problems, desires,
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attitudes, sentiments, experiences and solutions. A literature analysis on netnography

showed an exponential increase of publications over time in a great variety of research

areas, which reflects the increasing scientific interest in this emerging technique. Given

the growth of social media it can be expected that netnography and social media

monitoring will become more important for the future of market research. Similarly,

the developed Open Delphi approach was able to a produce meaningful insights and

foresight of the subject under investigation from an expert view. The combination

of traditional and new techniques enhanced the Delphi method and improved output

quality and process efficiency, facilitated consensus reaching, increased convenience for

and motivation of the participants. Following the suggested guidelines many other

researchers can re-apply and adopt this method for various kinds of investigations,

provided that some adjustments, modifications as well as tests are undertaken.

This thesis delivered a large mix of knowledge and understanding of digital research

methods which support open innovation strategies by either applying, investigating,

developing, or testing them. A combination of passive as well as active methods,

consumers as well as experts as the external source of knowledge, qualitative as well

as quantitative methodologies, and traditional as well as novel approaches provided a

broader and more comprehensive view on digital open innovation methods and enables

new insights from different angles into the topic area.
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Zusammenfassung

Open Innovation ist ein aktuelles Phänomen welches einen Paradigmenwechsel in

der Theorie und Ausübung des Innovationsmanagements bezeichnet, indem es den

Produktentwicklungsprozess für externes Wissen öffnet (Bartl, 2009; Bartl, 2010;

Chesbrough, 2003a; Chesbrough & Crowther, 2006; Gassmann & Enkel, 2006b;

Reichwald & Piller, 2009; von Hippel, 2005; Wallin & von Krogh, 2010). Die

Anwendung von Open Innovation und damit die Zusammenarbeit mit Kunden wird

eine strategische Entscheidung von Unternehmen werden, mit dem Ziel, Konsumenten

langfristig zufriedenzustellen. Daher ist Open Innovation von wachsendem Interesse

für Wissenschaft und Praxis gleichermaßen (Dahlander & Gann, 2010; Gassmann &

Enkel, 2006b). Das Untersuchen von Open Innovation Methoden und die Verifikation

ihres praktischen Potenzials ist unzureichend (Chiaroni, Chiesa & Frattini, 2011;

de Valck, 2005; Füller, Jawecki & Bartl, 2006b; Gassmann, 2006; Kozinets, 2002).

Besonders der Beitrag von Technologien welche digitale Open Innovation Methoden

ermöglichen, indem sie den Fluss und Transfer von externem Wissen vereinfachen, ist

nicht ausreichend erforscht (Dodgson, Gann & Salter, 2006).

Aus diesem Grunde möchte diese Arbeit durch das Anwenden, Untersuchen

und Entwickeln von digitalen Open Innovation Methoden das Verständnis und

Wissen in diesem aufkommenden Bereich erweitern. Drei digitale Methoden die

Open Innovation unterstützen, werden untersucht. Netnography und Social Media

Monitoring werden als innovative Forschungsmethoden, die Online Community

Dialoge für Marktforschungs-, Marketings- und Produktentwicklungsprozesse nutzen,

vorgestellt. Des Weiteren soll die Entwicklung, Vorführung und Darstellung einer

neuartigen methodologischen Herangehensweise an Delphi (Open Delphi), welche ein

Open Innovation Element in Form einer Online Research Community in der letzten

Delphi-Runde enthält, die Reihe der digitalen Open Innovation Forschungsmethoden

vervollständigen.

Die Ergebnisse zeigen, dass Netnography und Social Media Monitoring
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geeignete Methoden sind, um auf die kreativen Ideen von Online Community

Mitgliedern zuzugreifen und tiefe Einblicke (Netnography) in und einen ganzheitlichen

repräsentativen Überblick (Social Media Monitoring) über deren explizit und

implizit geäußerten Bedürfnisse, Motivationen, Probleme, Wünsche, Einstellungen,

Erfahrungen und Problemlösungen zu gewinnen. Eine Literaturauswertung zum

Thema Netnography zeigte einen exponentiellen Anstieg an Veröffentlichungen in

einer Vielzahl von Forschungsbereichen, welcher das wachsende wissenschaftliche

Interesse an dieser Methode demonstriert. Durch die Zunahme an Social Media

wird erwartet, dass Netnography und Social Media Monitoring an Wichtigkeit für

die zukünftige Marktforschung zunehmen. Gleichermaßen war die Open Delphi

Methode in der Lage, bedeutsame Einblicke und Zukunftsprognosen aus Expertensicht

in das untersuchte Thema zu liefern. Die Kombination von traditionellen und

neuen Methoden bereicherte die Delphi Methode und verbesserte die Qualität der

Ergebnisse sowie die Prozesseffizienz, vereinfachte das Erlangen von Konsens und

vergrößerte den Komfort und die Motivation der Teilnehmer. Durch das Befolgen der

vorgeschlagenen Richtlinien können andere Forscher diese Methode für eine Vielzahl

von Untersuchungen wiederholen, vorausgesetzt, einige Anpassungen, Änderungen und

Tests werden durchgeführt.

Diese Arbeit liefert eine große Bandbreite an Wissen über und Verständnis

von digitalen Forschungsmethoden die Open Innovation Strategien unterstützen,

dadurch, dass sie entweder angewendet, untersucht, entwickelt oder getestet wurden.

Durch die Kombination von passiven und aktiven Methoden, Konsumenten und

Experten als Quelle externen Wissens, qualitative und quantitative Methodologie sowie

traditionelle und neuartige Herangehensweisen, kann diese Arbeit einen breiteren und

umfassenderen Einblick aus unterschiedlichen Betrachtungswinkeln in digitale Open

Innovation Methoden bieten.
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1 INTRODUCTION

1 Introduction

This thesis applies and develops open innovation research methods and thereby

attempts to broaden the understanding and knowledge in the emerging field of

methods of the digital era. Three digital methods to foster open innovation are

applied. Netnography and social media monitoring are introduced as innovative

research approaches to extract and use online community dialogue for market research,

marketing and product development in the fields of e-mobility and Augmented

Reality. In addition, the development, demonstration and presentation of a novel

methodological approach to Delphi (Open Delphi) in order to deliver a foresight of

Augmented Reality acceptance and development should complement the set of digital

open innovation research techniques available.

Open innovation is a contemporary phenomenon designating a paradigm shift

in innovation management theory and practice by opening up the new product

development process for external knowledge (Bartl, 2009; Bartl, 2010; Chesbrough,

2003a; Chesbrough & Crowther, 2006; Gassmann & Enkel, 2006b; Reichwald & Piller,

2009; von Hippel, 2005; Wallin & von Krogh, 2010). Open innovation methods in

general and the three investigated digital methods in particular are important to apply

and develop for various reasons:

First, as with all new and quickly changing approaches, open innovation research

methods demand extensive investigation, testing and further development (Dodgson,

Gann & Salter, 2006). Although it is an up-to-date matter little analysis and an

insufficient amount of academic research on these methods exist. Particularly, digital

open innovation methods are underused and underexplored which makes specific

empirical investigation and testing indispensable. This thesis aims at addressing this

lack of academic research and thereby contributes to the enhancement of the prevailing

state of knowledge.

Second, through the fast evolution of the Internet, new forms of media and human

interaction have started to permeate our everyday as well as professional life facilitating

1



1 INTRODUCTION

the development of new digital open innovation methods (Leiner, Cerf, Clark, Kahn,

Kleinrock, Lynch, Postel, Roberts & Wolff, 2009). The fast-paced development and

growing importance of online platforms, forums and digital media require research

on how to extract and use this knowledge in order to better understand consumers’

decision making which forms the basis for the development of products better adapted

to customers’ needs and improved competitiveness of companies. Likewise, there is a

deficient state of knowledge concerning the usability of tools such as electronic platforms

such as Online Research Communities. Particularly, the contribution of technologies

which enable open innovation through facilitating the flow and transfer of external

knowledge has not been sufficiently researched (Dodgson et al., 2006).

Third, roughly 80 percent of innovations are based upon already established

knowledge by recombining information (Dahlander & Gann, 2010; Gassmann & Enkel,

2006b). By means of open innovation research methods, this established external

information available outside the company can be exploited. This collaboration

with innovative consumers is more promising than conventional innovation or market

research (Gassmann & Enkel, 2006b). Adopting open innovation and collaborating

with consumers is going to be a strategic decision for companies in order to satisfy

consumers on a long term basis and thereby reduce the risk of financial loss as products

are developed closer to the market. Therefore, open innovation is of growing interest for

practitioners (Dahlander & Gann, 2010; Gassmann & Enkel, 2006b). An assessment

of open innovation methods and the verification of their practical potential, regarding

their suitability for practical application, are still lacking (Chiaroni, Chiesa & Frattini,

2011; de Valck, 2005; Füller, Jawecki & Bartl, 2006b; Gassmann, 2006; Kozinets,

2002). Additionally, apart from approaching the lack of academic research, this thesis

addresses companies’ lack of knowledge about existing digital open innovation tools

and about their correct application and adoption as well as their benefits. It should

provide companies with a reliable framework for improving their power to compete and

thereby to provide managers with advice concerning promising methods to collaborate

for open innovation.
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1 INTRODUCTION

In this introductory section, an overview of the topic open innovation is provided.

The embedding of the open innovation phenomenon into a broader context, as well

as its development, importance, benefits, and obstacles are presented. Moreover, the

major methods are introduced with a focus on the methodological approaches discussed

in this thesis. The methodology section of this introductory chapter presents the main

aspects of the methods netnography, social media monitoring and the developed Open

Delphi technique. This first section closes with an overview over the following chapters.

1.1 Open innovation

We have reached an era, in which the world is becoming more interconnected and open

than ever before. Globalization has changed the characteristics of markets towards

increased liberalization (Solberg & Durrieu, 2008; Viswanathan & Dickson, 2007). The

rise of digital innovation determines the way people interact, communicate, gather

and exchange information but also how they trade. Information and communication

technologies bundle the gains from this new openness and facilitate the access to an

unlimited amount of information gathered from all over the world. Many areas benefit

from this new openness, including open government, open health care, open society,

open science, open education, and open innovation (Brown & Adler, 2008; Burton,

Anderson & Kues, 2004; Chun, Shulman, Sandoval & Hovy, 2010; Fabrizio & di Minin,

2008; Fung & Weil, 2010; McDermott, 2010; Soros, 2000).

In economics, openness is a rather new phenomenon, referred to as open innovation

(Huizingh, 2011). In the past, it has primarily been within the remit of the internal

research and development as well as the marketing and market research department

to create innovations and market new products. This intentional separation of R&D

from the company’s environment was primarily aimed at securing competitiveness.

Nevertheless, conventional marketing and R&D strategies are no longer adequate or

effectual in creating innovation in today’s developed markets (Chesbrough & Crowther,

2006). Correspondingly, companies which innovate in isolation are not able to stay

3



1 INTRODUCTION

competitive anymore in today’s highly competitive markets dominated by product

renewal and innovation pressure as well as shorter product life cycles (Chesbrough,

2003c; Dahlander & Gann, 2010; Dodgson et al., 2006; Gassmann & Enkel, 2006a; Le

Masson, Weil & Hatchuel, 2006; Steiner, Morel & Camargo, 2014).

This is the reason why our economy today is dominated by a paradigm shift

in theory but also in practice towards open innovation (Bartl, 2010; Chesbrough &

Crowther, 2006; Gassmann & Enkel, 2006b; Wallin et al., 2010). This paradigm

shift is dominated by the attitude of being open to the knowledge of others,

generating knowledge in collaboration, and sharing knowledge with others (Bartl, 2009;

Chesbrough, 2003a; Reichwald & Piller, 2009; von Hippel, 2005). Organizations are

starting to connect the value creation of internal departments with that of external

customer groups. By opening up to external networks companies are able to exploit

the full potential of their innovation investments and capabilities (Dodgson et al., 2006).

1.1.1 Advantages of open innovation

Academics, scientists and practitioners alike appreciate the benefits arising for a

company from the utilization of an open innovation strategy. Already in 2003, Bill

Joy, co-founder and chief scientist of Sun Microsystems, uttered the truism “Innovation

happens elsewhere”, known as Joy’s Law, meaning that the majority of clever people

do not work for you, regardless of who you are (Calida & Hester, 2010; Chesbrough

& Crowther, 2006; Goldman & Gabriel, 2004). Fortunately for innovating companies,

consumers are not only able to create their own products but also willing to participate

in and provide their know-how during innovation processes (Bartl, Füller, Mühlbacher

& Ernst, 2012; Franke & Shah, 2003; von Hippel & Katz, 2002). Even more so,

as they are integrated into the product development process, consumers perceive the

resulting products as matching their needs better and of higher value, resulting in an

increased level of interest in and satisfaction with the product, which in turn results

in an increased willingness to pay and loyalty towards the corresponding company

(Dahlander & Gann, 2010; Piller & Ihl, 2010). Thus, the involvement of consumers in

4



1 INTRODUCTION

new product development increases the success of these product innovations and with

it the competitiveness of the innovating company (Dahlander & Gann, 2010; Urban &

Hauser, 2004; Verona, Prandello & Sawhney, 2006). Thereby, the risk of launching a

new product is reduced significantly (Gassmann & Enkel, 2006b).

Additionally, the huge and constantly increasing investments of companies in

research and development activities to drive innovation can be reduced by employing a

comparably inexpensive open innovation approach (Chesbrough & Crowther, 2006;

Dodgson et al., 2006; Gassmann & Enkel, 2006b). The Internet lowers the costs

by employing a large sample of consumers who are able to provide instant feedback

independently of their physical location (Dahan & Srinivasan, 2000; Franke & Piller,

2004; Prahalad & Ramaswamy, 2004; Verona et al., 2006). The consumers’ motivation

to contribute to the product development process and provide the company with their

labor is not determined by monetary incentives. Thus, the innovating firm uses human

capital with significantly reduced costs (Gassmann & Enkel, 2006b). Costs are not only

reduced, but by using open innovation strategies, the return on innovation activities

and intellectual property can also be increased (Chesbrough, 2003b; West & Gallagher,

2006).

Moreover, the introduction of an open innovation strategy helps companies to

reduce uncertainties, which is the core success factor in innovation management (Diener

& Piller, 2009). This is achieved as explicitly communicated or implicitly existing

consumer knowledge about products and services is shared online. This consumer

knowledge is subdivided into need and solution information, which enables a more

detailed analysis of consumer contributions and thereby more delineated research of

consumer knowledge (Reichwald, Piller & Sefert, 2006). Thus, companies receive

deep insights into the needs, requirements, wants, wishes, preferences, motivations,

expectations, and desires of their potential customers towards their products, brand

or market (Zhang, 2007), but also into solution possibilities to experienced problems,

challenges, and issues as well as best practice utilization of a certain product (Diener

& Piller, 2009). While access to need information facilitates the improvement of
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effectiveness of the innovation activities and reducing the risk of failure, while solution

information improves the efficiency of the innovation process by more direct engagement

in problem-solving activities (Diener & Piller, 2009).

Furthermore, the integration of information and communication technologies into

the open innovation strategy empowers the consumer to participate and interfere

directly, but still in a controlled manner, in the value creation, product development

and innovation process (Reichwald & Piller, 2009). Thereby, the innovating company

cooperates with and extracts labor, creativity, expertise or knowledge from customers

in an informal and flexible way (Diener & Piller, 2009). Additionally, when using

information and communication technologies, open innovation approaches benefit from

a ubiquitous digital infrastructure enabling the fast and secure storage, processing

and transfer of information and consumer knowledge, thereby reducing innovation

cycles (Dodgson et al., 2006; Gassmann & Enkel, 2006b). It is this information

and communication technology which allows for efficient and effective virtual dialogue

between consumers and producers (Bartl et al., 2012). The development time of

innovations is shortened significantly and with it the time-to-market of the invented

products and services (Chesbrough, Enkel, Kauscha & Gassmann, 2005; Vanhaverbeke

& West, 2008). Additionally, when working in networks and strategic alliances,

companies are supported by the establishment of standards and the multiplication

of technologies (Gassmann & Enkel, 2006b).

Finally, by means of open innovation, companies benefit from a larger, almost

infinite pool of competences across diverse geographic and organizational boundaries

(Bartl, 2010; Chrisensen & Maskell, 2003; Pavitt, 2003). This pool of knowledge

is mainly found on virtual platforms such as online communities, where consumers

exchange their ideas, experiences, wants, needs, problems and knowledge based on

actual product use. Not just because of their growing popularity but also because

of their social, business and marketing aspects as well as the benefits they provide

for research and new product development activities, online communities are gaining

importance (Bartl, 2007). The ability of open innovation methods to identify, analyze
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and interpret information available in online communities makes them a valuable and

appreciated research approach (Bächele, 2008; Bartl, 2010; Franke, von Hippel &

Schreier, 2006; Füller, Bartl, Ernst & Mühlbacher, 2006a).

Not least due to these advantages, the market for open innovation is constantly

growing. An increasing number of companies adopt this concept by incorporating it

into their R&D strategies but also into their market research activities (Steiner et al.,

2014). Opening the company’s boundaries has become a core strategy in innovation

management. Open innovation projects are conducted in a great variety of branches

(Chesbrough & Crowther, 2006; Huizingh, 2011). Therefore, this approach cannot

be restricted to a specific industry sector. Accordingly, the scientific interest in this

concept and with it the number of academic publications is increasing constantly

(Gassmann, Enkel & Chesbrough, 2010; Huizingh, 2011).

1.1.2 Disadvantages of open innovation

Enterprises which adopt an open innovation strategy face a transfer of power towards

the consumer. Consumers gain expertise through their integration into the innovation

process. Therefore, companies are forced to give up a considerable amount of control. In

fact, many companies mistrust this shift of control over market, brand and product from

the internal research and development department towards the consumer (Bartl, 2010).

They fear an uninitiated, undesired, and uncontrolled transfer of power. Moreover,

they criticize an experienced lack of control as their intellectual property is available

for others and difficult to protect, resources are accessible to exploit for external parties

and gains from innovation are hard to appropriate (Dahlander & Gann, 2010).

Additionally, modifications of the organizational structure are necessary in

most cases in order to adopt an open innovation strategy (Bianchi, Cavaliere,

Chiaroni, Frattini & Chiesa, 2011; Chiaroni, Chiesa & Frattini, 2010; Petroni,

Venturini & Verbano, 2012). New routines, evaluation procedures and performance

assessment systems as well as a pro-active learning culture and complementary internal

relationships have to be established (Steiner et al., 2014). Moreover, the long standing
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issues at the interface between marketing research and R&D have to be challenged once

more (Bartl, 2010). It is this fundamental change of the organization and management

systems which serve as a barrier of open innovation and which is the reason why open

innovation concepts are difficult to implement and therefore sometimes rejected by

businesses (Steiner et al., 2014). Therefore, companies are forced to find the right

balance of openness for countering risks and limits associated with open innovation

strategies (Steiner et al., 2014).

Furthermore, companies face a psychological issue if the product or service

innovation is not invented within the boundaries of the own enterprise. If the core

ideas, concepts or even concrete design of a new product innovation come from external

sources such as consumers, suppliers or even competitors, many firms have an attitude

of non-acceptance towards introducing open innovation due to this fact. This might

even be the biggest obstacle open innovation is facing. (Gassmann & Enkel, 2006b).

1.1.3 Open innovation approaches

In general, open innovation researchers have found that in many cases a binary

classification is not possible, but, in order to differentiate between different methods,

they rather have to be placed on a continuum covering various degrees of the specific

open innovation characteristics (Chesbrough, 2003c ; Dahlander & Gann, 2010). The

degree of openness varies significantly between different approaches. Accordingly, the

level of openness companies adopt varies substantially depending on which kind of open

innovation method they use (Dahlander & Gann, 2010; Laursen & Salter, 2004).

Various open innovation forms and mechanisms exist. In general, the most

important fact is that the openness has to exist in both directions, inside-out and

outside-in. Therefore, it has to be differentiated between an outside-in process, an

inside-out process and a coupled process (Gassmann & Enkel, 2006a). While the

outside-in process aims to acquire and integrate knowledge and ideas from external

sources such as suppliers, the inside-out process aims to transfer and commercialize

internal knowledge, concepts and intellectual capital towards external stakeholders
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in order to generate income and bring ideas faster to the market, mostly by using

licensing models. The coupled process contains a combination of integration (outside-

in) and externalization (inside-out) of knowledge for a collaborative development in

strategic inter-organizational innovation networks, joint ventures and alliances with

complementary partners (Chesbrough & Crowther, 2006; Gassmann & Enkel, 2004;

Gassmann & Enkel, 2006a; Gassmann & Enkel, 2006b; Petersen, Handfield & Ragatz,

2003; Steiner et al., 2014; von Hippel, 1988).

Within each of these three process orientations, it further can be differentiated

between pecuniary and non-pecuniary forms. While pecuniary approaches refer to

commercializing internal innovations (inside-out) or acquiring input through the market

place (outside-in), non-pecuniary strategies focus on the free use of external sources

of knowledge (outside-in) or revealing internal resources to the external environment

(inside-out) (Dahlander & Gann, 2010).

Additionally, open innovation strategies can be differentiated by the phase of the

innovation process, as visualized in Figure 1, in which they are adopted. Ideally they

should be applied throughout the whole innovation process, starting with the fuzzy

front end of innovation, followed by the generation of ideas, concept development,

prototyping, and product testing until marketing and launching of the product

(Bächele, 2008).
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Figure 1: The innovation process; Tung (2012)

A further differentiation of open innovation methods is between active and passive

approaches. Active methods directly integrate the consumer into the innovation

process. In contrary, passive open innovation research only observes the subjects

under investigation (Kozinets, 2002). These passive methods are mainly based

on the consumer knowledge available online in discussion forums, blogs and online

communities. On these platforms consumers exchange and discuss information which

is usable, accessible and also valuable for companies (Bächele, 2008; Bartl et al., 2012;

Füller et al., 2006a; Kozinets, 2002).

Moreover, open innovation research can be conducted online or offline. Compared

to offline research activities, online research methods exploit the opportunities of the

evolution of the Internet and with it advantages such as access to the immense data pool

available, benefits concerning time and cost efficiency, and the overcoming of physical

distance (Belz & Baumbach, 2010; Egger & Lang, 2013; Gensler, Völckner, Egger,

Fischbach & Schoder, 2010; Keller & von der Gracht, 2014; Kozinets, 2006; Kozinets,

2002).

Finally, another form of differentiation of open innovation methods is by the degree

of control they leave a company over the information acquisition and integration process

(Diener & Piller, 2009). This level of control is directly dependent on the level of
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consumer integration into the process (Bartl, 2006). Moreover, one can differentiate

between the source of external knowledge, typically consumers, external stakeholders,

or experts, and whether the approach has a quantitative or qualitative methodology.

1.2 Methodology

This thesis applies, reviews and develops digital open innovation research methods

for valid investigation of current topics. Three digital methodological approaches

are the focus of this research: Netnography, social media monitoring and Open

Delphi incorporating Online Research Community, which is an Internet-based forum

moderated by a researcher.

All of these techniques foster open innovation. Delphi is an approved and established

foresight method which can be used as an open innovation tool when adding an open

innovation element. In this case an Online Research Community in form of an expert

forum has been used in the last phase of the Delphi procedure. The resulting Open

Delphi methodology enables input from outside the company by integrating external

experts and stakeholders and enabling them to exchange ideas. Thereby, the Open

Delphi approach demonstrates the theory of the wisdom of the crowds stating that

group judgment leads to more accurate and higher quality results than individual

judgment. Therefore, it responds to the principle of open innovation (Keller & von

der Gracht, 2014; Surowiecki, 2004).

Social media monitoring is a valuable method to perform open innovation as it

detects weak signals by quantitatively analyzing consumer knowledge available in online

communities and forums. It is the collection of existing information and knowledge from

people outside the company, which makes this method particularly suitable to foster

open innovation. Integrating consumers’ ideas and knowledge into market research

activities makes them valuable co-creators of products and services, which corresponds

to the open innovation principle (Chesbrough, 2003a; Prahalad & Ramaswamy, 2000;

von Hippel, 2005).
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Similarly, netnography can be used to facilitate open innovation by qualitatively

observing online consumer dialogue. This ever growing number of consumer-driven

online conversations creates a unique source of consumer knowledge and ideas for

enterprises adopting an open innovation approach (Bartl et al., 2012; Füller et al.,

2006a). Knowing that consumers are valuable co-creators of products and services and

integrating information from outside the company also reflects the main idea of open

innovation (Chesbrough, 2003a; Prahalad & Ramaswamy, 2000; von Hippel, 2005).

The three discussed methods are non-pecuniary outside-in approaches, aiming to

integrate external knowledge into the innovation process without classical compensation

in the form of monetary payments or the like. Methods which support an introversive

information flow process have been chosen as it is this process in which external sources

deliver their ideas voluntarily and without conventional compensation, which is the

core idea of open innovation (Dahlander & Gann, 2010; Gassmann & Enkel, 2006a;

Gassmann & Enkel, 2006b).

Social media monitoring and netnography are classified as passive methods which

only observe consumer conversations on the Internet. On the contrary, the Open

Delphi approach is a method which actively involves external sources of knowledge.

By exploring passive as well as active methods this thesis delivers a broader view of

digital open innovation tools used for research activities.

Each of these methods belongs to the open innovation tools conducted online.

Compared to offline research activities they exploit the opportunities of the evolution of

the Internet and with it advantages such as access to the immense data pool available,

benefits concerning time and cost efficiency, and the overcoming of physical distance

(Belz & Baumbach, 2010; Egger & Lang, 2013; Gensler et al., 2010; Keller & von der

Gracht, 2014; Kozinets, 2002; Kozinets, 2006). It can be expected that particularly

these online tools will keep growing in importance with the further development and

wider spread of the Internet.

All methodological approaches in the form they are reviewed or applied in this

research are adopted in the early stages of the innovation process. Therefore, all of
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the methods aim to research and gain insights into consumers’ attitudes, experiences,

needs, or problems and thereby define opportunities for new product development, but

not to generate a specific idea or test and evaluate a specific product or concept. These

methods deliver higher benefits regarding time and risk reduction compared to open

innovation strategies applied in the later stages of the innovation process such as idea

generation, idea evaluation, product or concept development or testing (Enkel, et al.,

2005). Therefore, the investigation, testing and further development of these methods

are crucial for academia and practice. Each of the three methods has been used for the

fuzzy front end phase of the innovation process. The fuzzy front end of innovation is

also known as the pre-development stage or pre-project activities where opportunities

are identified and consumer insights are generated in order to better understand the

current situation (Cooper & Kleinschmidt, 1994; Herstatt, Verworn & Nagahira, 2004;

Verganti, 1997). In this phase of the innovation process, uncertainty and weakness in

product innovation is the greatest and “efforts to optimize the innovation process at

this stage in practice are minimal” (Herstatt et al., 2004, p. 44). Nevertheless, the

fuzzy front end of innovation is crucial as it significantly affects the overall success,

efficiency and effectiveness of the innovation process (Cooper & Kleinschmidt, 1994;

Herstatt et al., 2004; Moore & Pessemier, 1993). Therefore, the need to investigate

methods which support this stage of the innovation process is great.

Moreover, all of these three emerging market research methods enable innovating

companies to retain an almost unaltered level of control over their innovation or product

development process. This is either true because the methods applied are passive,

as they do not involve or integrate external sources directly (netnography and social

media monitoring), or the ideas of external parties are gathered in a controlled and

guided manner (Open Delphi) (Bartl, 2006; Diener & Piller, 2009). The exploration

of methods characterized by a low level of control transfer towards the consumer is

very important. It is the loss of control which is one of the biggest obstacles why

companies reject the utilization and adoption of open innovation approaches (Bartl,

2010; Dahlander & Gann, 2010). Due to lower barriers to change, methods which
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leave the innovating company a high level of control are more likely to be adopted

by firms which are suspicious towards open innovation or which just started to adopt

open innovation strategies. Therefore, the acceptance as well as adoption rate of these

methods is higher, which makes them more important for both business and academia.

As external sources of knowledge the open innovation methods reviewed and applied

within the frame of this thesis, are either consumers (netnography, social media

monitoring) or experts (Open Delphi). The consultation of consumers has been chosen

as it is the customer of a company who dictates which products will succeed and which

will fail in the market. Moreover, consumer knowledge is the one typically integrated

into an open innovation process. Another source of external knowledge is experts, who

have also been integrated in the research methodology of this study in order to gain

another angle on the topic under investigation (Diener & Piller, 2009; Knudsen, 2007).

Moreover, one can differentiate between quantitative and qualitative research

methodologies. In order to investigate the whole spectrum of emerging digital research

methods, a mix of quantitative and qualitative approaches has been chosen for

this study. While netnography and the novel Open Delphi method are qualitative

methodologies to gain deep insights into the topic, social media monitoring explores

the issue under investigation quantitatively in order to gain a broader and more

representative picture.

1.2.1 Netnography

The first method which is applied within the scope of this research is netnography.

Thereby, the word “netnography” is a neologism constructed from the words

“InterNET” and “ethNOGRAPHY”. With the development of online communities

where participants of the Internet gathered together representing social groups, it

became reasonable to research them as an anthropological phenomenon and conduct

ethnography in the online sphere (Paccagnella, 1997). As defined by its inventor Robert

Kozinets, netnography is a qualitative, interpretive research method that uses Internet-

optimized ethnographic research techniques to study the social context in online
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communities (Kozinets, 1998a; Kozinets, 2002). With respect to this, netnography

is classified as a digital consumer integration research method as it extracts consumer

knowledge from online communities and integrates them into the innovation process

(Zhang, 2007).

Thus, the aim of netnography is to exploit the innovative capacity of online

communities by analyzing representations in these communities. Utilizing this method,

it is possible to systematically identify, select, extract, analyze, and aggregate

particularities and consumer knowledge in the form of consumer generated content

freely available in online communities, blogs and online discussion forums in order to

build deep and meaningful consumer insights (Bartl, Hück & Ruppert, 2009). These

consumer insights later build the basis for new product development tailored to the

real needs of consumers. They can be directly incorporated into new or existing

products, services, concepts or strategies (Bartl, 2007; Füller, Mühlbacher & Rieder,

2003; Füller et al., 2006b). Thereby, consumers become valuable co-creators of products

and services according to the open innovation concept (Chesbrough, 2003a; Prahalad

& Ramaswamy, 2000; von Hippel, 2005). The main advantage of this digital innovation

research method is the delivery of unobtrusive, unambiguous, unbiased and unfiltered

data and qualitative market feedback from a large number of enthusiastic individuals

from all over the world (Bartl, 2010; Sawhney, Verona & Prandelli, 2005). Apart

from data quality, time saving and ease of access are benefits of this method (Belz

& Baumbach, 2010. The most important gain is the fact that consumers reveal

information voluntarily without being asked (Harhoff, Henkel & von Hippel, 2003).

Netnography follows clearly defined steps. When applied in business practices, the

netnographic process consists of five stages. In the first step, the research questions

are composed and the research field is defined accordingly. In the second step,

the researcher identifies relevant, research related online communities by employing

search engines. In the third step the researcher observes these online communities by

immersing herself into the community and its social context. Hereby, data is collected

by a non-participatory process which delivers unobtrusive, unbiased results. The fourth
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step concentrates on the analysis of this data by investigating patterns and relationships

within the collection of consumer statements. The results of this analysis lead to deep

and profound consumer insights. Ultimately, these insights are translated into product

and service solutions in the fifth step.

1.2.2 Social media monitoring

In this study, social media monitoring is used to quantitatively and qualitatively

access social media content and derive consumer insights on Augmented Reality. This

method facilitates the analysis of the huge mass of consumer statements available

and accessible in the Internet in a systematic manner in order to gather consumer

insights (Croll & Power, 2009). Based on sophisticated technological means, such

as artificial intelligence, natural language processing algorithms and automatic web

information retrieval, this automatized method enables researchers to efficiently analyze

large amounts of information available online (Keller & von der Gracht, 2014).

It incorporates all aspects of scientifically well-grounded analysis of communication

processes available online (Brauckmann, 2010). Thereby, social media monitoring

is an innovative digital research method which goes beyond conventional consumer

research tools by evaluating and analyzing user generated content (UGC) in the

Internet (Ahlemeyer-Stubbe, 2013). Based again on the open innovation concept,

consumers become co-creators of products and services (Chesbrough, 2003a; Prahalad

& Ramaswamy, 2000; von Hippel, 2005). In addition, the wisdom of the crowd

principle, which does not necessarily demand direct input from participants, is also valid

for social media monitoring methodologies (Keller & von der Gracht, 2014; Kostoff,

2006).

Social media monitoring is a passive digital market research method where the

researcher does not interact with the subjects under investigation at any time of the

research process. Already existing, voluntarily expressed and non-prompted answers

provided by consumers are analyzed and interpreted (Servan-Schreiber, Wolfers,

Pennock & Galebach, 2004). Intrinsic motivations only lead Internet users to
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communicate their needs and solutions in online communities.

Therefore, as with netnography, the investigated consumer comments are perceived

as independent, authentic, reliable, and unbiased which not only companies but also

other consumers utilize to form their own opinion or base their decisions upon (Egger

& Lang, 2013; Egger & Lütters, 2013; Decker & Trusov, 2010). By means of

monitoring social media content, the efficiency as well as the diversity of input can

be increased significantly (Keller & von der Gracht, 2014). The monitoring of online

communities enables companies to gain insights into trends, decrease risks, increase

their market share, identify target groups, improve consumer communication and

loyalty, detect strengths and weaknesses of innovated products, and react to changing

market conditions faster (Bartl, 2007).

1.2.3 Open Delphi

In order to investigate the topic Augmented Reality not only from a consumer but also

from an expert perspective, an innovative digital deviation of the Delphi technique

(Open Delphi) is employed. It is this combination of a crowdsourcing approach and

expert knowledge, which complement each other, that makes this research complete

(Keller & von der Gracht, 2014). The integration of expert knowledge is still crucial,

particularly when decisions to be taken are more important. Nevertheless, to consult

a group of experts is more accurate and multifaceted (Keller & von der Gracht, 2014).

Based on the open innovation philosophy, the developed Open Delphi methodology

employs input from outside the company. By integrating external experts and

stakeholders, Delphi demonstrates the theory of the wisdom of the crowds stating

that group judgment leads to more accurate and higher quality results than individual

judgment. Therefore, it can be characterized as an open foresight method (Keller &

von der Gracht, 2014; Surowiecki, 2004). These open foresight approaches offer great

potential for investigating the future of a technology. They provide new means to

integrate experts and leading suppliers into the foresight generation process (Daheim

& Uerz, 2008; Keenan, 2004; Keller & von der Gracht, 2014).
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One of the most suitable foresight methods for early detection regarding

technology development are Delphi techniques (Lichtenthaler, 2008; Müller & Müller-

Stewens, 2009). Its holistic approach, future orientation, earliness, consideration

of present values, adaptability, and integration of the company environment, but

also decision support, technology orientation, and documentation of results, are the

main performance features of Delphi methodologies. Therefore, Delphi is particularly

appropriate for aggregating expert opinions on the future role of a technology (Cuhls,

2004; Keller & von der Gracht, 2014; Landwehr, 2007; Linstone & Turoff, 2011).

The Delphi approach is an established structured group communication method in

which experts are consulted in order to gain answers to questions and issues related

to future situations (Keller & von der Gracht, 2014; Linstone & Turoff, 2011). It is a

mainly qualitative, explorative, predictive, and normative as well as iterative interview

technique. Usually, Delphi approaches incorporate an expert survey conducted in two

or more rounds. Starting with the second round, the results of each round are fed

back to the experts in order to offer them the possibility to alter their assessments

and refine their answers given in the prior round, influenced by the answers provided

by other experts. The goal of Delphi is to reach valid consensus of the experts’

subjective-intuitive judgment about the future based on the unsure and incomplete

knowledge available (Cuhls, 2004; Dalkey, 1969; Linstone & Turoff, 1975; Müller &

Müller-Stewens, 2009; Rowe & Wright, 1999; Sackmann, 1974; Wechsler, 1978).

One single Delphi process does not exist. For many studies the conventional Delphi

approach has been modified and adjusted to better fit the research goal. A combination

or extension of Delphi with other techniques should improve outcome quality, efficiency,

or deliver a more holistic picture of the future (Keller & von der Gracht, 2014; Tseng,

Chang & Peng, 2009).

Therefore, for this study, an Online Research Community, a moderated Internet-

based forum allowing participants to exchange and discuss their opinions, has been

integrated in the last round of a conventional Delphi procedure. Online Research

Communities aim to detect need as well as solution information in order to support
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the innovation process by directly asking participants. Additionally, it is a tool which

triggers discussion for building consensus among participants.

1.3 Chapter overview

In order to contribute to an increase in knowledge and understanding of digital open

innovation research methods this thesis applied or developed three of these emerging

methods, including netnography, within the scope of this thesis explored from two

angles, social media monitoring and Online Research Community incorporated into a

novel Open Delphi methodology.

Chapter 2 starts with the exploration of the theoretical and academic state of

netnography by conducting a literature review. Here, the existing body of academic

literature on netnography is examined and its theoretical background, methodology

and evolution are introduced. The study involves a systematic content, citation, and

bibliographic analysis as well as author patterns of 116 articles published in Science

Direct, Emerald, ISI Web of Knowledge, and EBSCO from 1997 onwards, the time the

term was introduced. This chapter relies on an article which has been coauthored by

Dr. Michael Bartl, research fellow of Peter Pribilla Foundation, Technische Universität

München and HHL Leipzig Graduate School of Management, Konstantinos Kalogirou,

RWTH Aachen and Patrick Pollok, RWTH Aachen.

Chapter 3, after having previously explored netnography theoretically by reviewing

the existing literature, the digital research approach is tested for its practical suitability

and potential as a research method. Thereby, it is applied for identifying need as well

as solution information for a practical example in the field of e-mobility. Need as well

as solution information are both necessary to create innovations (Nambisan, Agrarwal

& Tanniru, 1999). They are frequently located physically in different places, usually

outside the company’s innovation process (Nonaka & Takeutchi, 1995). Netnography

is a suitable method to transfer this information from external actors to the innovation

function of the firm. The research describes and follows the methodological steps of
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netnography for identifying these types of information. In doing so, the study comprises

the definition of the research field, the community identification and selection, the

community observation and data collection, the data analysis and aggregation of

consumer insights, and finally the translation of the insights into product and service

solutions. Furthermore, it presents a theoretical background of netnography. This

chapter relies on the article “Stockinger, H., Bartl, M., Kalogirou, K. & Pollok, P.

(2013). Netnography: online communities as a source of innovation in the field of e-

mobility. Wirtschaftswissenschaftliches Studium, 42 (12), 674-682” by myself and by

Dr. Michael Bartl, research fellow of Peter Pribilla Foundation, Technische Universität

München and HHL Leipzig Graduate School of Management, and Vijai Kumar Kannan,

Hamburg University of Technology.

In chapter 4, social media monitoring is used to quantitatively and qualitatively

access social media content and derive consumer insights on Augmented Reality.

In this single-author study a novel social media monitoring software, supporting a

hybrid of qualitative and quantitative methodology was employed. Specialist software

for strategic consumer perception research was utilized to collect and quantitatively

analyze the data, before it was manually evaluated and interpreted. This tool enables

the conduction of social media based research on an advanced and automated level.

Effective computer linguistic algorithms facilitate the large-scale data collection and

the procedure needed to filter and display only relevant and meaningful user generated

content (Egger & Lang, 2013). This method is standardized as well as diagnostic as it

enables the detection of changes in consumer perception. In order to identify relevant

social media content on a “big data” scale, the software operates based on a four step

process: (1) crawl: the extraction of relevant content by simulating human search

behavior; (2) extract and clean: the cleansing of collected data from content other

than that generated by consumers as well as from duplicated or copied content using

sophisticated machine learning algorithms; (3) analyze: the detection of relevant topics,

subtopics, sentiments and their drivers; and (4) map: the automatized construction of

a map visualizing the identified topics, concepts, and thought patterns on a topic
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network (Egger & Lang, 2013; Gensler et al., 2010; Völckner, Gensler, Egger Fischbach

& Schoder, 2010).

Within the scope of this study, 48,560 consumer posts comprising 510,181 sentences

focusing on Augmented Reality form the basis for the deeper analysis. All consumer

posts were extracted from English speaking discussion forums. All current and historic

consumer posts still available on the Internet at the date of time collection have been

integrated into the study. By not using any date filter, even older posts from discussion

archives could be analyzed.

In chapter 5, in order to investigate the topic Augmented Reality not only from

a consumer but also from an expert perspective, an innovative digital deviation of

the Delphi technique (Open Delphi) is employed. It is a single-author article. The

investigation focuses on technology acceptance and delivers a foresight of the future

path of Augmented Reality by utilizing a novel Delphi methodology. Thereby, the

Technology Acceptance Model (TAM) and Gartner’s Hype Cycle build the framework

of investigations. The TAM is the most frequently adopted and empirically validated

model investigating technology acceptance (King & He, 2006). The Hype Cycle,

on the other hand, offers a suitable tool to evaluate the current stage and relative

maturity of the technology in the early phases of their life-cycle (Fenn, 1995). Highly

influential experts with diverse backgrounds, who are the drivers of Augmented Reality

development, were consulted.

The novel two-step Open Delphi approach consisted of a classical two-round

Delphi interview procedure followed by a closed restricted weeklong Online Research

Community incorporating the third survey round. The study is based on 12 qualified,

experienced, influential and internationally renowned Augmented Reality experts,

lead suppliers and stakeholders of different age cohorts coming from six countries

located on three continents. According to the research aim and based on theory as

well as the models described above, the Delphi survey was structured and designed

correspondingly. It comprised three areas: (1) Fields of application, (2) consumer

acceptance and (3) development and outlook. Researchers recommend the inclusion

21



1 INTRODUCTION

of open questions in a Delphi study in order to cover the whole range of opinions,

ideas and beliefs (Cuhls, 2004). While the survey employed for the first two rounds

contained open questions only, the questions of the Online Research Community were

in a single choice or 6-point Likert scale style based on the outcomes of the first two

rounds. Additionally, at the end of each topic field, a comment section was included to

enable the asynchronous discussion among experts. In this way a valid group consensus

was facilitated. The original Delphi method, which is an indirect group discussion, was

augmented with elements allowing online group discussion.

Finally, chapter 6 offers a summary of the four research projects. The chapters

presented in this thesis, although they are strongly related to each other concerning

the topics discussed, can be read independently. Therefore, this section aims to improve

the reader’s general comprehension of the topics investigated by providing a summary

of the results of the studies. Minor redundancies in the content are accepted.
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2 A Review and Analysis of Literature on

Netnography Research

2.1 Introduction

The amount of content available on the Internet has been growing exponentially within

the last decade (Coffman & Odlyzko, 2002). New data arise at a breathtaking pace

and have become ubiquitous. In particular, online communities, boards, and blogs

have become a powerful communication channel, which has led to the emergence of a

digital society that partially organizes itself into digital consumer tribes (Branthwaite

& Patterson, 2011; Dholakia & Zhang, 2004; Kaplan & Haenlein, 2011; Noble,

Noble & Adjei, 2012). Hence, research methods focusing on analyzing the existing

consumer dialog and interactions in consumer communities are on the rise (Lee &

Broderick, 2007). Based on the heritage of ethnographic research, netnography has

evolved as an observational research method which is applied in digital environments.

Thereby, netnography is defined as “a new qualitative research methodology that

adapts ethnographic research techniques to study the cultures and communities that

are emerging through computer-mediated communications” (Kozinets, 1997; Kozinets,

2002, p. 62; Kozinets, 2010).

Although first efforts to summarize some of the contributions relating to the method

exist (Nind, Wiles, Bengry-Howell & Crow, 2013), a profound literature review on this

topic is still lacking. Therefore, the aims of this research are to identify the relevant and

most appropriate journals, authors, related keywords, and key publications surrounding

the topic of netnography. Additionally, a comparison by year explores the changes and

developments over time.

The following section 2.2 provides an overview of netnography as a method. Section

2.3 lays out the methodology, including the data collection procedure and the types

of analyses conducted, such as citation analysis, author impact analysis, journal

impact analysis, analysis of publications over time, and keyword analysis. Section 2.4

summarizes and clusters the findings into journals, articles, authors, research activities
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over time, and categories. Section 2.5 presents the implications and concluding remarks.

2.2 Netnography

Within the last two decades, the rise of the Internet, and the accompanying emergence

of online communities and blogs, has changed the way consumers communicate with

each other (Branthwaite & Patterson, 2011; Evans, Wedande, Ralston & van’t Hul,

2002; Füller , Jawecki & Mühlbacher, 2007; Maulana & Eckhardt, 2007). Within these

online environments explicitly and implicitly user-generated data on consumers’ desires,

wishes, beliefs and experiences in relation to products, services or their social life are

nearly seamlessly accessible (Bartl, Füller, Mühlbacher & Ernst, 2012; Chesbrough,

2003a; Füller, Bartl, Ernst & Mühlbacher, 2006a; Prahalad & Ramaswamy, 2000; von

Hippel, 2005). Therefore the need arose for a systematic process to identify, select, and

analyze large volumes of online consumer conversations, while consuming less time and

money (Lindridge & Dibb, 2002; Rageh, Melewar & Woodside, 2013).

Marketing professor Robert Kozinets introduced netnographic research in the late

1990s. The term “netnography” is a neologism derived from the words “Internet” and

“ethnography.” Netnography is more than the application of qualitative research in the

form of traditional ethnographic techniques in an online context. On the one hand,

due to computer-based data collection, standard ethnographic manual data collection

methods are supplemented. The possibility to download communication data directly

from an online community allows easier access to information. Therefore, netnographic

research is faster and cheaper in comparison with ethnographic research (Belz &

Baumbach, 2010). Moreover, in contrast to traditional ethnography, netnography is

mostly unobtrusive because observation alone determines the collection of data (Martin

& Woodside, 2011). The main advantage is that consumers reveal information, also

sensitive details, unasked and voluntarily (Harhoff, Henkel & von Hippel, 2003; Langer

& Beckman, 2005). Hence, netnography is an empathic way of immersing oneself in

the customer domain and gathering an in-depth understanding of human behavior
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(Kozinets, 2002; Piller, Ihl & Vossen, 2011). By “listening in” on naturally occurring

consumer dialog in online communities, netnography allows the derivation of unbiased

consumer insights. On the other hand, compared with ethnography, netnographic

research is restricted to online communities, whereas ethnography can focus on the

entire human society. While, as Table 1 shows, ethnography comprises research

into all forms of human communication, including body language and tone of voice,

netnography finds its limit in supported online content, which is primarily textual

communication including some multimedia elements.

Table 1: The main differences between ethnography and netnography

Characteristic Ethnography Netnography 
Research focus Human society with all its 

groups 
Online communities 

Communication focus All forms of human 
communication including body 
language, tone, etc. 

Online content: primarily 
textual communication with 
some multimedia elements 

Method Obtrusive – the researcher 
participates in the group that is 
the object of research 

As a general rule unobtrusive – 
based on anonymous 
observation 

Data collection Real-life observation and 
primary data collection 

Data access supported by 
computer-based information 
retrieval methods and secondary 
data collection 

Efficiency Long in duration, high in costs, 
slow in speed 

Relatively short in duration, 
relatively low in costs, fast in 
speed 

Retroactivity No Yes  
Adapted from Kozinets (2002, pp. 63, 70) and Kozinets (2006, pp. 281–282). 

 

Nevertheless, netnography enjoys the reputation of being one of the most effective

techniques for observing consumer behavior through computer-mediated conversations

and for understanding customers’ tastes, desires, and influencing factors on decision

making (Kozinets, 2002; Piller et al., 2011). The high level of application and adoption

in various fields, including marketing, management, product innovation, and market

research but also education and learning, demonstrates the acceptance of the method

(Kozinets, 2002; Nind et al., 2013). Apart from being interesting for managers and
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practitioners, scholars in various areas, such as tourism (Hsu, Dehuang & Woodside,

2009), history (Podoshena & Huntb, 2009), learning and education (O’Reilly, Rahinel,

Foster & Patterson, 2007; Sandlin, 2007), and social sciences (Nelson & Otnes, 2005),

discuss netnography as a scientific research method.

Kozinets (2002, 2010) introduced the netnographic procedure, which consists of

six methodological steps. The main credit of netnography is the introduction of a

systematic process of searching for, collecting, and analyzing data.

1. Definition of the research field

The first step includes the definition of the research field and detailed research

questions according to design patterns applied to qualitative studies.

2. Community identification and selection

Online search engines are employed to identify appropriate, research-related,

online communities. Thus, the focus of this second step rests on analyzing details

about the community, its members, and its forums. A set of qualitative and

quantitative criteria determines the quality and relevance of communities with

regard to their potential to answer the research questions.

3. Community observation and data collection

In stage 3, the researcher observes the selected online communities in an

unobtrusive, non-participatory, and unbiased way. The immersion in the

community and its social context enables the collection of two types of data:

(1) data directly retrieved from consumer statements and conversations as well

as (2) data from the personal observation of the researcher. A coding procedure

combining inductive (evolutionary) and deductive (predefined) categorization of

consumer statements enhances the data collection process.

4. Data analysis

Automated software in combination with manual methods helps to carry out

data analyses. The aim is to identify patterns and relationships within and
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across the collections of online consumer statements, make general discoveries,

discover similarities and differences, build typologies, and find sequences. Within

the scope of this step, the qualitative and quantitative processing of the collected

data takes place.

5. Research ethics

Strict adherence to the guidelines of ethical and social science research with

respect to cyberspace and cautiously respecting the identities of customers are

important. Particularly, consideration for copyright protection and the protection

of data privacy is crucial. Therefore, researchers need to guarantee the anonymity

and confidentiality of community members. They may not invade communities

clandestinely or use data sources for which prior registration is necessary.

6. Findings and solutions

Netnographic research usually results in the aggregation of consumer insights

evolving from need and solution information shared in consumer posts. These

deep consumer understandings result in innovative product and service solutions

representing not only incremental improvements but also new-to-the-world

offerings regarding products and brands. The translation into solutions is an

inherently complex and non-linear task. Verification of the trustworthiness of

the information is important, since this information derives purely from the

conversations of community members.

A comparable netnographic process with small adjustments exists for practical

use in business and market research applications. Several market research industry

publications prove that this process finds application in multiple areas, such as sunless

tanning, sports apparel, and citric flavors in the food industry (Bartl, Hück & Ruppert,

2009; Bartl, Jawecki, Stönner & Gates, 2011).
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2.3 Methodology

2.3.1 Data collection procedure

This study comprises all articles on netnography with a publication date between 1997

and the end of 2012. The researchers conducted a systematic keyword search in the

topic section of literature databases, including Science Direct, Emerald, ISI Web of

Knowledge, and EBSCO. Afterwards, they identified all the articles with the term

“netnography” either in the title, in the abstract, or as one of the keywords. The

search yielded 284 papers of which Science Direct published 104, Emerald 79, ISI

Web of Knowledge 66, and EBSCO 35. The researchers downloaded the papers to a

local database. A review of the abstracts allowed the elimination of identical papers

and the verification of the relevance of each article to the topic of netnography. The

researchers made a selection of all the papers investigating netnography, including

online ethnography. This review process produced a final set of 116 articles selected for

further analysis (see Appendix A). A Google Scholar search enabled the researchers to

obtain a broader picture of netnography publications and enhance the initial output.

The search did not lead to the identification of additional articles of this topic. Rather,

it served as a supplemental control of the completeness of the collected papers. The

Google Scholar output included the final set of 116 articles. Although this search did

not produce any further publications proving the inclusion of scientific standards, the

practical relevance of the method is evident.

2.3.2 Set of conducted analyses

Multiple analyses facilitated the investigation of the current state of the literature

framing the topic of netnography.

Citation analysis: The process of citation analysis measures the quantity of

references a paper and/or author have received in articles published by journals included

in a citation index (Leone, Robinson, Bragge & Somervuori, 2012). With this method,

conclusions on the article’s influence, the author’s impact, and the quality of the work
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are possible (MacRoberts & MacRoberts, 1996; Wade, 1975). Although multiple other

research performance evaluation methods are available, citation analysis is the most

effective tool for analyzing research performance (Chubin & Hackett, 1990; Martin,

1996). Several citation analysis tools exist on the market. The citation analysis of

netnography-related literature utilized a tool called Publish or Perish. Publish or

Perish is a software for analyzing and retrieving academic data (Harzing, 2010). The

tabulating of the resulting articles in the order of their citation count enabled the

determination of the location of the key publications of the last 15 years in the field

of netnography. This list allowed the retrieval of the ten most cited articles and their

tabulation, including their total number of citations, authors, titles, publication years,

and journal names. Thereby, the identification of the most influential academic articles

covering the field of netnography was possible.

Author impact analysis: Author impact analysis is an investigation of an

author’s citation count and a quantitative analysis of an author’s publication output.

This type of analysis serves as a qualitative indicator of the importance of an author’s

publications (Leone et al., 2012; Repanovici, 2011). Having identified the main author

of each of the netnography articles based on the outcome of the citation analysis, an

author impact analysis followed, using Harzing’s Publish or Perish software program.

The quantity of citations and its relevance to the topic area formed the basis for the

rating of publications. The outcome of this analysis was a list of the author’s top five

publications. Thus, both the citation count retrieved from the author impact analysis

and the top ten lists of netnography articles based on the citation analysis helped to

detect the most important author and his influence on netnography.

Journal impact analysis: Journal impact analysis allows conclusions about

the research performance of journals based on the quantity of citations their articles

receive. Additionally, journal impact analysis provides a measure for evaluating the

impact of individual academics, as articles published in top-cited journals are usually

more influential (Rosenstreich & Wooliscroft, 2009; Stonebreaker, Gil, Kirkwood

& Handfield, 2012). Journal impact analysis serves as “a proxy for the quality
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and impact of an academic’s articles” (Harzing, 2010). A rating based on the

number of netnography publications grouped by the name of the journal revealed the

journals with the greatest impact on academic knowledge in the field of netnography.

Neglecting those journals with fewer than three publications aided the clarification and

simplification of the analysis, resulting in a list containing the ten most important

journals with the highest number of netnography publications. In addition to these

quantitative aspects, qualitative aspects should enhance the study. The qualitative

rating scheme of the Journal Citation Reports (JCR) based on the Social Science

Citation Index (SSCI), which includes the impact factor as well as the five-year impact

factor of the journals, enabled the researchers to draw conclusions on the impact of the

selected journals.

Analysis of publications over time: The outcomes of the previous analyses

generally help to elaborate the frequency and importance of topics at a certain time

(ranking). Additionally, these outcomes help to trace the evolution of concepts over

time (time series). This method provides the basis for gathering insights into the origin

and evolution of disciplines (Dahlander & Gann, 2010).

A comparison of the quantitative output of articles per year aided the investigation

into the impact on netnographic research over time. A list resulted, containing the

number of papers per year, beginning in 1997 and ending in 2012. This listing helped

to detect the most significant years in which the number of publications increased

or decreased above average. Relating this finding to specific events that occurred

in the same year allowed inferences concerning the influences on the development of

netnography.

Keyword analysis: The keyword analysis approach is a valuable tool to yield

interesting insights into the range and variety of research fields connected to a certain

topic (Leone et al., 2012). This classification scheme reveals unbiased and objective

results in comparison to a direct clustering of articles as the keywords are “reflecting

genuinely the authors’ beliefs about the subject content field of their articles” (Kevork

& Vrechopoulos, 2009). The 399 keywords reported in the netnography articles served
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as an instrument to detect detailed keyword subgroups. The elaboration of theoretical

concepts connected to netnographic research assisted in gaining a deeper insight into

netnography and its usage.

2.4 Findings

2.4.1 Citation analysis

Table 2 shows the ten most cited articles where “netnography” is part of the title,

ranked by their total citation counts. Very noteworthy is the fact that the first

article already amounts to 49.2 percent of the total number of citations out of the

top ten articles. Together with the following two, these top three articles amount to

70.2 percent of all the top ten article citations. Additionally, the citation analysis

highlights that the most cited articles show an earlier publication date than those cited

less frequently. This finding adduces evidence that the younger publications have not

received a high citation count in a short period of time. The most important outcome

of this citation analysis is the fact that the same author, Robert Kozinets, wrote seven

articles of the top ten cited publications. His studies amount to a total of 1,566 out

of the 1,749 citations received by the top ten articles, which equals 89.5 percent. This

finding explains the dominance and versatile nature of the founder of netnography. Such

dominance of a single author in a certain research area is no isolated phenomenon. A

similar situation has existed in various cases, for example von Hippel’s introduction

of the concept of lead users in 1986 (von Hippel, 1986). Summing up, these statistics

indicate that a small number of netnography articles have a proportionately much

larger impact on the discipline.
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Table 2: Most cited netnography articles
 

 

 

Citations Authors Title Year Source 
861 R. V. 

Kozinets 
The field behind the screen: Using 
netnography for marketing research in 
online communities 

2002 Journal of 
Marketing 
Research 

224 R. V. 
Kozinets 

On netnography: Initial reflections on 
consumer research investigations of cyber 
culture 

1998 Advances in 
Consumer 
Research 

180 R.V. 
Kozinets 

I want to believe: A netnography of the 
X-Philes’ subculture of consumption 

1997 Advances in 
Consumer 
Research 

143 R. V. 
Kozinets 

Netnography: Doing ethnographic 
research online 

2009 Book 

89 R. Langer 
… 

Sensitive research topics: Netnography 
revisited 

2005 Qualitative Market 
Research 

70 R. V. 
Kozinets 

Click to connect: Netnography and tribal 
advertising 

2006 Journal of 
Advertising 
Research 

68 M. R. 
Nelson … 

Exploring cross-cultural ambivalence: A 
netnography of intercultural wedding 
message boards 

2005 Journal of Business 
Research 

64 R. V. 
Kozinets 

Netnography 2006 The Sage 
dictionary of social 
research 

26 J. A. 
Sandlin 

Netnography as a consumer education 
research tool 

2007 International 
Journal of 
Consumer Studies 

24 R. V. 
Kozinets 

The field behind the screen: Using the 
method of netnography to research 
market-oriented virtual communities 

2002 Journal of 
Consumer 
Research 

2.4.2 Author impact analysis

Robert Kozinets is the main author of netnography studies based on the outcome of the

citation analysis presented above. Kozinets wrote seven out of the top ten cited articles,
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amounting to a citation count of 1,566 and representing 89.5 percent of the citations

out of the top ten cited articles. In addition, the author impact analysis indicates the

importance of this author as fellow researchers have highly cited his publications. As

shown in Table 3, the total of 2,742, ranging from 349 to 861 citations, explains why

Kozinets’s impact on netnography is considered to be vital and to have highly influenced

other researchers’ work. According to the rating, Kozinets’s paper on netnography

published in 2002 is the top article regarding both the citation and the author impact

analysis. Altogether 861 other authors have cited this paper, titled “The field behind

the screen: Using netnography for marketing research in online communities,” which

demonstrates the popularity of the article among academic researchers. In his article,

Kozinets explains the methodological steps of netnographic research along with the

developmental factors involved leading from ethnography to netnography (Kozinets,

2002).

Kozinets introduced the concept of netnography in the late 1990s, when he described

netnographic research as the textual output of Internet-related fieldwork (Kozinets,

1997). In his initial publication on netnography, the author explores consumer behavior

by analyzing computer discussions about the television series The X-files. This project

gives deeper insight into the application of netnography for reading consumers’ culture

and attitude. Similar to this study, Kozinets elaborates the boycotting behavior of

an individual in buying or consuming a product in his next publication (Kozinets,

1998a). The author also explains that boycotts reconnect objects with people and that

manufacturers naturally become captives of concept development. After conducting

his first research on netnography, Kozinets’s work of 1999 summarizes the initial

implications and future scope of netnography (Kozinets, 1999). The author affirms

netnography as a qualitative technique in the field of marketing, which provides a

different perspective on analyzing the consumer culture or ethnography. Moreover, he

introduces the new challenge faced by traditional techniques in investigating the textual

representation of computer-mediated conversations. According to Kozinets, virtual

communities form the bond between the customer and the marketers. Thus, Kozinets
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(1999) explains in detail the building of a community with proper segmentation.

After elaborating the term netnography and the perspectives of virtual communities,

Kozinets compares traditional and market-oriented ethnography with netnography in

his following publication (Kozinets, 2002). The author explains the method step by step

along with the fact that ethical factors are crucial while carrying out a netnographic

exploration. Kozinets explores the importance of technologically mediated interactions

in online networks and communities (Kozinets, 2010). Additionally, he elaborates the

methodologies for analyzing the information on the Internet, which mostly complements

the netnographic procedure.

Table 3: Kozinets’s top five publications
 

 

 

Cites Authors Title Year Source 
861 R. V. Kozinets The field behind the screen: 

Using netnography for 
marketing research in online 
communities 

2002 Journal of 
Marketing 
Research 

631 R. V. Kozinets E-tribalized marketing? The 
strategic implications of 
virtual communities of 
consumption 

1999 European 
Management 
Journal 

457 R. V. Kozinets Utopian enterprise: 
Articulating the meanings of 
Star Trek’s culture of 
consumption 

2001 Journal of 
Consumer 
Research 

444 R. V. Kozinets Can consumers escape the 
market? Emancipatory 
illuminations from burning 
man 

2002 Journal of 
Consumer 
Research 

349 S. Brown, R. V. Kozinets … Teaching old brands new 
tricks: Retro branding and 
the revival of brand meaning 

2003 Journal of 
Marketing 

2.4.3 Journal impact analysis

Figure 2 illustrates the ten journals with the highest publication count and a minimum

of three articles in the field of netnography published prior to or in 2012. The Journal

of Business Research, with twenty articles, provided the highest number of publications
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in netnography literature. Each of the other journals contributed three to five articles

to the base of netnography knowledge. The articles with the highest citation counts

displayed in Table 2 indicate that the most cited articles are published in the Journal

of Marketing Research, amounting to 49.2 percent of the citations of the top ten

cited articles, and Advances in Consumer Research, amounting to 23.1 percent. Thus,

the articles with the highest citation count are not necessarily those published in the

journals of high impact regarding their publication count.
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Figure 2: Journal publication count

The evaluation of research performance is highly dependent on the quality factor.

The rating provided in the Journal Citation Reports (JCR) by Thomson Reuters is

based on the Social Science Citation Index (SSCI). The SSCI is a citation index covering

multiple disciplines, offering an objective base for journal and research influence

evaluation. The SSCI provides the basis for calculating the impact factors of journals.

In doing so, the quantity of citations the articles of a journal have received within the

last two years is divided by the number of articles published in that journal in the same

period of time. To gain a long-term impression of the quality of a journal, additionally

taking into account the five-year impact factor where possible is important. As shown in

35



2 A REVIEW AND ANALYSIS OF LITERATURE ON NETNOGRAPHY RESEARCH

Table 4, the journal with the highest impact factor is Technovation, followed by Tourism

Management and the International Journal of Information Management. Concerning

the five-year impact factor, Tourism Management is the top-cited journal, followed by

Technovation and the Journal of Retailing.

Table 4: Journal impact analysis

Journal Name Total 
Cites 

Impact Factor Five-Year  
Impact Factor 

Technovation 2536 3.177 3.449 
Tourism Management 4815 2.571 3.552 
International Journal of Information 
Management 

970 1.843 1.898 

Journal of Business Research 5911 1.484 2.203 
Business Horizons 1019 1.416 n.a. 
Journal of Retailing 3410 1.152 3.110 
Journal of Interactive Marketing 895 1.000 2.602 
International Journal of Consumer Studies 526 0.521 n.a. 
Advances in Consumer Research  n.a.  n.a.  n.a. 
Qualitative Market Research n.a. n.a. n.a. 

Data retrieved from Journal Citation Reports 2012 

 

2.4.4 Analysis of publications over time

Figure 3 shows a comparison of the 116 publications separated by year. The publication

count has increased steadily within the past years. Over one-fourth of the articles were

published in 2012, while almost half of the publications were released in the last two

years. This temporal analysis highlights the growing awareness and the potential for

future implications of netnography. When Kozinets first introduced the concept in

the late 1990s, netnography failed to awaken the interest of market researchers and

academics at first. Nevertheless, with its introduction at the beginning of this century,

netnography as a technique with a variety of application areas was adopted by more

and more researchers and practitioners alike. Netnography is a mix of new business

logic and technological development. The fact that in the year 2011 netnography was

the subject matter of 24 papers/books, which increased to 31 publications in 2012,
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mostly focusing on case studies and product development, supports this statement.
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Figure 3: Comparison of netnography publications per year

2.4.5 Keyword analysis

Figure 4 illustrates the subject areas retrieved from the keyword analysis. The

399 keywords indicated in the articles were assigned to 8 categories, including a

miscellaneous category containing 76 keywords that do not fit plausibly into other

fields. Keywords connected to the “definition and procedure” of netnography build

the largest keyword category, comprising 132 keywords and representing 33 percent

of the keywords. Most of the keywords are connected to aspects used to define

netnography or to describe its procedure, such as “blogs” and “communities,” but

also various “analyzing and research methods,” “models,” “information search,”

“exchange procedures,” and “ethnography.” This category also includes the keyword

“netnography” itself. “Consumer culture and location,” with 79 keywords, amounting

to 20 percent, and “new product,” including 47 keywords and representing 12 percent,
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form the second and third most important keyword categories. While the category

“consumer culture and location” combines keywords regarding “consumer behavior,”

“culture,” “cross-cultural issues,” “consumer psychology,” “communication,” and

“interactivity” as well as specific countries, “new product” includes keywords connected

to “innovation,” “product development,” “co-creation,” “user-generated content,”

“lead user,” “user innovation,” “collaboration,” “value creation,” and “virtual product

development.” “Brand,” “sports and entertainment,” “tourism,” and “health care and

food” are also listed among the seven categories containing up to twenty or more

keywords.

The keyword analysis demonstrates that netnography papers are relevant to a

variety of fields, such as consumer culture, product development, brand management,

sports and entertainment, tourism, health care and food. This outcome shows the

wide scope of netnographic research. Although the netnographic method has become

widespread and finds application in almost every research field, keywords connected to

the definition and procedure of netnography have dominated the cycle of publications

within the last 15 years. More than 130 keywords indicate that defining the method

and describing its steps is still necessary. In addition, the keyword analysis proves

that netnography is a consumer-centric method, having a profound interest in the

identification of consumer behavior. Therefore, researchers chose keywords for their

articles that are related to consumers and their culture and location.

38



2 A REVIEW AND ANALYSIS OF LITERATURE ON NETNOGRAPHY RESEARCH

 

0 20 40 60 80 100 120 140

Others

Health Care and Food

Toursim

Sports and Entertainment

Brand

New Product

Consumer Culture and Location

Definition and Procedure

Number of Keywords

K
e

y
w

o
rd

 T
o

p
ic

s

Figure 4: Keyword areas of netnography articles

2.5 Implications

Apart from its application as a research method used for data collection in scientific

studies, netnography is also an innovative market research method that facilitates

product development and branding alike. Therefore, the outcomes of this study offer

insights not only for scholars, researchers, and educators, but also for managers and

practitioners. The results support researchers and practitioners alike in their choice of

journals and articles on netnography. Moreover, the study provides information about

which authors have the highest impact on the research surrounding netnography. The

articles and authors with the highest citation count identified in this paper form a

valuable starting point for gaining a first overview of the topic as well as for conducting

further research on the topic.
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2.5.1 Implications for theory

This study indicates that the amount of research on netnography has increased.

Researchers have started to analyze the method and its benefits. The analysis of

publications over time clearly shows that authors have studied and used netnography

more intensively in the last few years. Particularly since 2005, with the rise of

social media, Facebook, YouTube, and Twitter and the availability of numerous online

discussion boards and forums, the number of publications has increased considerably.

More than 175 million consumers had registered on Facebook until 2009. In the

same year, 600 minutes of user generated content were added to YouTube per minute.

Moreover, the fact that already in 2008 three quarters of Internet visitors used social

media made it an important trend and led to the increased interest of academics and

researchers alike regarding the analysis of its content (Kaplan & Haenlein, 2010). Thus,

since its introduction in 1997, netnography has steadily gained in research interest.

The publication count has been increasing continuously throughout the past years.

This growing amount of netnography literature has in turn stimulated the interest

of scholars, who have started to apply this method as a scientific research and data

collection technique.

If the scientific and academic interest in netnography persistently increases, and

the method is adopted more widely in practice, progress has to be made in research.

Additionally, a need exists for greater research variety in this area. The citation and

author impact analyses show that a small number of netnography articles and authors

have had a proportionately much larger impact on the discipline. Moreover, the journal

impact analysis shows that the research on netnography is still scarcely advanced, since

only a limited number of journals treat the topic. According to the keyword analysis,

most articles concentrate on the definition of the method and the description of its

procedure, which emphasizes the interest of researchers in the theoretical aspects of

netnography. The analysis of keywords also shows the great diversity of areas to which

netnography is relevant. The outcomes of this study highlight the growing awareness
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and the potential for future implications of netnography.

2.5.2 Implications for practice

Apart from its application in academic settings, many organizations appear to have

adopted netnography. The fact that in the year 2011 netnography was the subject

matter of 24 papers and books, mostly focusing on case studies, supports this

fact, and the number increased to 31 in 2012. According to the keyword analysis,

articles concentrate on aspects concerning the practical application of netnography

as the second and third most influential keyword categories include topics linked to

consumers and their behavior as well as to new product development. The main

application of netnographic market research is as a tool to explore consumer behavior

by understanding customers and listening to their voice. Additionally, netnography

aids the identification of lead users and the prediction of trends. Netnography also

serves as an effective driver of innovation and new product development. The keyword

analysis confirms that netnography is relevant to a variety of business areas, such as

tourism, sports and entertainment, health care, and food. This finding shows the wide

scope of netnography and explains the increase in popularity of its application. All

kinds of industries can profit from this form of research. Therefore, attending to the

barriers and limits to give credible and useful insights to practitioners is important.

This study provides a deeper insight into the application of netnography as

a qualitative technique providing an innovative alternative to ethnography by

investigating the textual representation of computer-mediated conversation and thereby

understanding the customer. Similar to the implications for theory mentioned above,

technological developments and the rise of social media contributed to the fast success

of netnography as a market research tool. Given the ongoing growth of virtual

communication channels used by consumers to exchange their attitudes, netnography

will gain in importance in the future.

By witnessing the past advancements in the methodology of netnography, like

content analysis, automation in text analysis of software-based information retrieval, or
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machine learning, the evidence suggests that further improvements will follow. These

improvements will ease the procedure of managing and analyzing the large amount of

data available.

The increasing number of publications in recent years and the possible projection

on the literature can also infer further implications. Technological innovations are at

their peak and these advancements will facilitate software capability and usability in

future. Moreover, advancements occurring in the field of qualitative techniques, virtual

communities, and blogs will enable researchers and managers to employ netnography

in a more sophisticated way. This evolutionary process concerning netnography, either

in terms of methodologies or regarding scientific publications, is progressing quickly.

The prerequisite for the successful adoption of netnography is an improving research

environment through innovation and technological advancement. As such, a favorable

environment has been developing a higher degree of familiarity in the past years and a

broader application of netnography is entirely likely.

2.6 Conclusion

Fifteen years after the term was coined this study provides a first systematic review

and analysis of the research contributions on netnography research. The definition,

evolutionary history, and process of netnography in theory and practice are part of this

study. Furthermore, the conducting of various analyses, including citation analysis,

author impact analysis, journal impact analysis, analysis of publications over time,

and keyword analysis, succeeds in identifying and categorizing 116 published articles

in the field of netnography.

The literature review on netnography adduces evidence that netnographic research

is progressing on several fronts. On the one hand, companies adopt netnography as

a market research method; on the other hand, scholars apply netnographic research

as a scientific research and data collection method. This study also confirms that

netnography appears in a variety of research areas, while all kinds of industries are
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adopting this method. On the contrary, according to the keyword analysis, the main

focus of netnography usage, both in academia and in practice, rests on consumer

research. Not surprisingly, consumer behavior identification is also the central idea

of most of the publications. Moreover, a strong link exists between the rise of social

media, such as Facebook and YouTube in 2005 and Twitter in 2006, and the popularity

of netnography. Particularly, social media sites played a crucial role in the development

of netnography and made 2005 an important starting point for continuously increasing

attention. The results of the analysis of publications over time show the exponential

increase in publications since these years. Tables 2 and 3, which summarize the

outcomes of the citation and author impact analysis, reveal Kozinets as the most

influential netnography researcher. He not only wrote seven out of the ten top cited

articles, but his articles also hold the highest quantity of citations, with 89.5 percent.

Moreover, Kozinets’s other publications were, based on their citation count, highly

influential in other researchers’ work and had a huge impact on the development of

netnography. The results of the journal impact analysis provide an insight into the

journals that have had an impact on netnography research.

Netnography has become an important research method for academia and

businesses in the past years. Nevertheless, the research on netnography is still an

emerging field. This literature review forms the basis for future research on this topic.
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3 Netnography: Online Communities as a Source

of Innovation in the Field of E-Mobility

3.1 Introduction

There is little doubt that the Internet has changed the way consumers communicate.

An increasing number actively gathers online and communicates in web forums, blogs

and various kinds of user generated content platforms. This ever growing number of

consumer-driven online conversations creates a unique source of consumer knowledge

and ideas for user-oriented enterprises (Bartl, Füller, Mühlbacher & Ernst, 2012; Füller,

Bartl, Ernst & Mühlbacher, 2006a), knowing that consumers are valuable co-creators

of products and services according to the open innovation concept (Chesbrough, 2003a;

Prahalad & Ramaswamy, 2000; von Hippel, 2005). Consequently, an analysis of online

communities is a valuable source of unobtrusive data and qualitative market feedback

from a large number of enthusiastic individuals from all over the world.

Without a systematic procedure to identify, select and analyze large volumes of

consumer conversations on the Internet, researchers are confronted with information

overload. One way to analyze relevant online conversations and social interactions

of a huge number of highly involved community members is called netnography. This

research method was established by marketing professor Robert Kozinets in 1998 (Bartl,

Hück & Ruppert, 2009; Kozinets, 1998b; Kozinets, 2002). The word “netnography” is

a neologism constructed from the words “Internet” and “ethnography”. As defined

by Kozinets, netnography is a qualitative, interpretive research methodology that

uses Internet-optimized ethnographic research techniques to study the social context

in online communities. Furthermore, netnography can be used to identify and

address innovative consumers, so-called “lead users”, for innovation-related market

research projects. By “listening in” on naturally occurring consumer dialog in online

communities, netnography allows researchers to derive unbiased consumer insights.

The researcher learns about consumers’ explicitly verbalized and implicitly existing

attitudes, behaviors, preferences, needs and ideas. Apart from data quality, time
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saving and ease of access (Belz & Baumbach, 2010) the most important advantage

of netnography is the fact that consumers reveal information voluntarily and without

being asked (Harhoff, Henkel & von Hippel, 2003).

Examples of products such as the NIVEA Invisible for Black & White deodorant as

the most successful product launch in the company’s history (Bilgram, Bartl & Biel,

2011; Bilgram, Füller, Bartl, Biel & Miertsch, 2013) show the value of netnography for

new product development.

This study therefore introduces netnography as an innovative research approach to

extract and use online community dialog for market research and product development.

Conducted within the scope of the project “Open Service Cloud for the Smart Car

(Oscar)” funded by the BMWi, the Federal Ministry of Economics and Technology of

Germany, this research is of high relevance, not only for science but also for industry

and economic policy. The objective of this paper is to illustrate how netnography is

currently applied by companies and how the findings are used in the innovation process.

Besides presenting a theoretical background of netnography, the paper also describes

the methodological steps involved and a practice example in the field of e-mobility.

3.2 Theoretical background of netnography

Netnography can be defined as an ethnographic procedure based on participant

observation, “a new qualitative research methodology that adapts ethnographic

research techniques to study the cultures and communities that are emerging through

computer-mediated communications” (Kozinets, 2002, p. 62; Kozinets, 2010, p. 74).

Since its introduction by Kozinets, netnography has been more and more adopted in

the social sciences, especially in the fields of consumer research and marketing. While

during the ‘90s the suggested online fields by Kozinets were: chat rooms, bulletin

boards, newsgroups, play spaces, and lists (Kozinets, 1997; Kozinets, 1998b; Kozinets,

1999), today forums, chat rooms, blogs, and social networking sites supplement these

potential fields (Dholakia & Zhang, 2004; Kozinets, 2010).
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The main theoretical touch points of netnography as illustrated in Figure 5 include:

1) qualitative research, 2) customer integration research, 3) online community research,

and 4) web information retrieval.

Qualitative

Research

Customer Integration

Research
Netnography

Online Community 

Research

Web Information 

Retrieval

Figure 5: Theoretical touch points of netnography

The term netnography implies the application of qualitative research in the form

of traditional ethnographic techniques in an online context. From the beginning of

qualitative research in the 1950s and 1960s, aiming to gather an in-depth understanding

of human behavior, ethnography was and still is an elementary research discipline

used for social studies in the field of anthropology, sociology and consumer behavior.

There are some significant differences regarding the proceedings of research. Unlike

ethnography, netnography focuses only on social groups represented on the Internet

such as forums, blogs, chat rooms, consumer portals, and user generated content

platforms. Furthermore, the possibility to download communication data from an

online community renders most standard ethnographic manual data collection methods

dispensable. Finally, in contrast to ethnography, netnography is in most cases

unobtrusive and data is collected by observation only. Hence, netnography is an

empathic way of understanding wishes, perceptions, attitudes, opinions, and rituals

within the social context of online communities.
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Netnography is clearly an online community research method (Kozinets, 1998b;

Kozinets, 2002) which has mainly been used in the field of online market research.

In the early 1990s researchers began to understand the potential of the Internet

and especially of the rapidly developing communication among its users. Rheingold

described online communities as places where members are characterized by freedom

of expression, lack of central control, many-to-many communications, and extensive

volunteer effort (Rheingold, 1993). As the main purpose of marketing research is to

identify and understand the desires, tastes, needs and decision-making influences of

customers (Kozinets, 2002), the growing interest of marketing researchers or companies

towards online communities is easy to explain.

Netnography can be classified as a customer integration method (Bartl et al., 2009;

Bartl et al., 2012; Piller, Vossen & Ihl, 2012). If a method is able to establish an active,

creative and social collaboration process between producers and customers regarding

new product development, then it is described as a customer co-creation method (Piller

et al., 2012). In this context, netnography is a “passive” co-creation method, because

it relies mainly on ”listening in” on the customer domain. “Listening in” on the

customer domain is one of the central modes of sharing knowledge with customers

in the innovation process (Piller, Ihl & Vossen, 2011). Thus, netnography has the

potential to provide the researcher or company with useful consumer insights based

on data collected from the Internet e.g. from online communities (Kozinets, 2002),

which are valuable during the early stages of the innovation process (Sahney, Verona

& Prandelli, 2005). This also reflects the main idea of open innovation, to be open to

information from outside the company (Chesbrough, 2003a).

Web information retrieval is an essential part of netnography, as it provides the

software tools to find, extract and prepare data for the research (Bartl, 2007; Kozinets,

2002). Singhal (2001) defines information retrieval as the science of finding information

from information archives. According to Lewandowski (2005), web information retrieval

was originally part of information retrieval. In the last decade, due to the growing

importance of the Internet as an information medium, web information retrieval has
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developed into a separate research area. It focuses on identifying, extracting and

preparing information from the Internet with the help of software based tools and

algorithms.

The four theoretical touch points described above give an overview of how

netnography crosscuts different research areas. While academics can build up on the

introduced scientific alignment in order to further investigate netnography as a new

research method, we describe the methodological steps of netnography as a guideline

for research practitioners in the following chapters of the thesis.

3.3 Literature review in brief

Due to the fact that netnography is a rather new approach, there is still a lack

of a detailed literature review. Bengry-Howell, Wiles, Nind, and Crow (2011) of

Southampton University provide us with an interim research overview on netnography.

This study indicated that two thirds of the 138 research papers reviewed in scientific UK

Social Science databases for research and conference papers are affiliated with topics

concerning marketing, management and business. The acceptance of the method in

these and other fields is underlined, as a relatively high percentage not only discussed,

referred to or referenced but also applied or adopted the method. Finally, in the

majority of cases, netnography has been applied rather than adopted. The prevailing

aim of using netnography is to understand the behavior of the members in the

communities like the relationships, the roles or type of interactions that are taking

place, to gain consumer insights i.e. customer needs, wishes, beliefs, the way specific

consumer groups, subcultures act or think, and to comprehend customer attitude

and loyalty towards specific brands. Only a small percentage deals with terms like

innovation or co-creation and conducted netnography in order to search for concrete

potential information that lead to innovative products or services. Among the rest of

the reviewed literature branding, community behavior, marketing reasons and market

research are again major fields, where netnography or Kozinets are referred to, discussed
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or referenced.

There are several other studies concerning netnography. Belz and Baumbach (2010)

concluded in their study that netnography can clearly be an effective alternative

method for lead user identification. Sandlin (2007), on the other hand, advocated

netnography as an effective tool for researchers who want to study and analyze websites

of consumer education. She also suggested the method for various uses in the field of

education and learning. Additionally, O’Reilly, Rahinel, Foster, and Patterson (2007)

adopted netnography as a tool for course improvement in classes with a big number of

students. Their study concludes that netnography can be a suitable, valuable method in

comparison to other pedagogical tools in order to achieve a better learning environment.

This review illustrates the diffusion of netnography usage across different research fields

by targeting several different research questions.

Apart from its application as a scientific research method used by scholars,

netnography is particularly interesting for managers and practitioners as an innovative

market research method. Many publications study the social interactions in online

communities, the cyber culture either for marketing, advertising, branding, intentions

segmentation or the identification of consumer insights with regard to specific products

or product categories. Thus, there are publications in many fields like tourism (Hsu,

Dehuang & Woodside, 2009), history (Podoshena & Huntb, 2009), learning & education

(O’Reilly et al., 2007; Sandlin, 2007) and social sciences (Nelson & Otnes, 2005). It

is obvious that netnography could be applied to a wide range of fields, which confirms

the flexibility of the method.

3.4 Methodological steps of netnography applied in the field

of e-mobility

This section aims to exemplify the methodological steps of netnography shared in

Figure 6. While the first one is based on Kozinets, the second is used in business

practices and has already been applied in several cases (Bartl et al., 2009; Bartl,
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Jawecki, Stönner & Gastes, 2011; Bilgram et al., 2013; Füller & Hutter, 2012). As

the aim of this research is to present the application of netnography in the field of

e-mobility, the latter approach is used for guidance. By applying these clearly defined

steps, it is possible to select, extract, analyze and aggregate consumer statements in

a systematic way in order to explore deep consumer insights and transfer them into

customer-oriented product and marketing solutions.
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Bartl et al., 2009
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Figure 6: The netnography process

3.4.1 Definition of the research field

In the first step, researchers have to compose the research questions according to design

patterns applied to qualitative studies. Subsequently, the research field which promises

to answer the research questions in an appropriate way is identified (Kozinets, 2002).

The present study addresses the following research question: Is netnography an

effective approach for gathering sophisticated information from innovative users in the

field of e-mobility? Particularly for electrical cars, mobile software applications (apps)

as well as interoperable information and communication technology (ICT) play a critical

role in helping users to overcome the limitations of electrical vehicles (EV) (Masuch,

50



3 NETNOGRAPHY: ONLINE COMMUNITIES AS A SOURCE OF INNOVATION IN
THE FIELD OF E-MOBILITY

Lützenberger, Ahrndt, Heßler & Albayrak, 2011). Thereby, two different types of

e-mobility applications will be considered: (1) applications for smartphones and (2)

applications on board of electric vehicles.

Online communities have been selected as the most adequate netnographic sources,

due to several reasons. First, previous literature proves that online forums are very

useful and can provide rich data (Füller, Jawecki & Mühlbacher, 2007; Kozinets, 1999;

Kozinets, 2002; Langer & Beckman, 2005; Luthje, Herstatt & von Hippel, 2005; Muniz

& Schau, 2005; Nelson & Otnes, 2005). Second, they are text based, which facilitates

the download and analysis of data (Dholakia & Zhang, 2004; Kozinets, 2010). Third,

most online forums are easily accessible by everybody with no registration needed.

Fourth, the anonymity in online forums encourages members to discuss openly and to

express their real thoughts (Dholakia & Zhang, 2004; Kozinets, 2010).

3.4.2 Community identification and selection

In step 2 research related online communities are identified by employing online search

engines. Once research-related online communities are identified, the researcher needs

to select the ones that are relevant. Kozinets determines relevance by a set of qualitative

and quantitative criteria. Qualitative criteria include topic focus, data quality,

demographics, language type, interaction type, and profile editing. Quantitative

criteria include benchmarks such as number of messages, frequency of usage, member

activity, data quantity, or interaction level. Not all of these criteria are always available

for comparison as some online sources do not necessarily indicate the information and

facts needed to calculate them. Once more the researcher has to participate in order

to focus on the adequate data sources. The result of the selection process is generally

a set of up to 15 online sources which provide the main bulk of data for the following

in-depth analysis.

One method which has frequently been confused with netnography is web

monitoring. Although both methods passively observe community communication,

in contrast to netnography, web monitoring is a highly automatized process. Based
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on predefined topics, monitoring software constantly tracks and analyzes online

content in search for patterns, trends, and valence (Pang & Lee, 2008). Artificial

intelligence, natural language processing and automatic web information retrieval are

key technologies of web monitoring. The current development of these technologies

also limits the quality of results that can be achieved by such an automated solution

(Singhal, 2001).

In the e-mobility project, 1,369 communities were pre-identified as relevant Internet

sources which contain customer discussions on the topic. This has been achieved

through several web search tools. Based on the researcher’s appraisal and the previously

described process, the number of communities was reduced to a final selection of 15.

These final communities, having diverse thematic backgrounds, are shown in Table 5.
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Table 5: Final community selection in the field of e-mobility

Community 
(Category) 

Members Posts Topics Operator URL 

Prius Chat  
(Automotive) 

87.627  
 

1.579.766  
 

108.050  
 

Private  
 

http://priuschat.com  
 

GM – Volt  
(Automotive) 

9.475  
 

160.092  
 

13.711  
 

Private  
 

http://gm-volt.com  
 

Bimmerforums  
(Automotive) 

405.847  
 

23.544.523  
 

1.740.723  
 

Private  
 

http://forums.bimmerforum
s.com  

Bimmerfest  
(Automotive) 

285.926  
 

6.796.588  
 

604.711  
 

Private  
 

http://bimmerfest.com  
 

Android forums  
(Smartphones) 

52.060  
 

4.515.157  
 

482.626  
 

Private  
 

http://androidforums.com  
 

Tesla motors club  
(Automotive) 

6.837  
 

152.908  
 

7.458  
 

Official 
forum of 
Tesla fans  

http://teslamotorsclub.com  

Yahoo! Answers  
(Question & 
Answer) 

250 million  
users  
 

9.060.000 
answered 
questions  

- Private  
 

http://answers.yahoo.com  
 

MP3 car  
(Technology) 

189.250  
 

1.418.154  
 

136.021  
 

Private, 
partnerships 
with 
companies  

http://mp3car.com  
 

Techsupport  
(Technology) 

883.665  
 

3.742.000  
 

615.996  
 

Private  
 

http://techsupportforum.co
m  

Whirlpool  
(Technology) 

506.627  
 

34.842.183  
 

1.741.360  
 

Private  
 

http://forums.whirlpool.net.
au  

Askville amazon  
(Question & 
Answer) 

- 121.000 
answered 
questions  

- Private  
 

http://askville.amazon.com  
 

Toms hardware  
(Technology) 

786.570  
 

8.728.621  
 

- Private  
 

http://tomshardware.com  
 

DIY electric car  
(Do It Yourself) 

1.597 active 
28.131 total  

296.392  
 

70.342  
 

Private  
 

http://www.diyelectriccar.c
om  

Ask Metafilter  
(Question & 
Answer) 

12.000 active 
members  

- - Private  
 

http://ask.metafilter.com  
 

CNET  
(Technology) 

- - 400.091  
 

Private-
online shop  

http://forums.cnet.com  
 

 

 

 

3.4.3 Community observation and data collection

In stage 3 of the netnographic approach the selected online communities are observed

by the researcher, who immerses herself in the community and its social context. As a

rule, the data collection process is non-participatory. Hence the approach is a way to

unobtrusively study the nature and behavior of line consumer groups. The analysis is
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conducted in the natural context of the community and is therefore free from the bias

which may arise through the involvement of the researcher or experimental research

settings. Although qualitative data analysis (QDA) software such as NVivo or Atlas

helps to file data, organize data and facilitate interpretation, to the authors’ knowledge

no software tools or semantic algorithms exist yet which can reliably identify and

qualitatively interpret statements relevant for the stated research questions. Therefore,

the data retrieval itself is carried out manually. At this stage the researcher’s knowledge

on content analysis, qualitative data analysis and discourse analysis is incorporated as

an iterative process of 1) noticing consumer statements, 2) collecting statements and

3) thinking about interesting consumer statements. The researcher notices statements

by reading and “coding” them with the help of a descriptive naming scheme. To

build a coding system the researcher combines an inductive (evolutionary) as well as

a deductive (predefined) categorization procedure. The structuring of the categories is

based on linear, hierarchical or networked coding lists. As a result of “noticing” and

“collecting” consumer statements in step three of the netnographic approach the data

is available in a structured and easily accessible text-based format or report.

The netnography on e-mobility followed a process of coding based on the grounded

theory methodology. 176 of the imported online discussions from the selected online

communities were analyzed based on their relevance concerning the defined research

question. The study led to a category system of 238 codes applied to 600 consumer

statements retrieved from the online discussions.

3.4.4 Data analysis and aggregation of consumer insights

The analysis of data is part of the fourth step of netnography. The aim is to look

for patterns and relationships within and across the collections of online consumer

statements and to make general discoveries about the subject matter of research.

Therefore, the researcher compares and contrasts the collected consumer records in

order to discover similarities and differences, build typologies, or find sequences. Firstly,

the researcher records his own insights and observations. Secondly, the collected data is
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processed qualitatively and quantitatively. Quantitative analysis includes counting the

number of messages, key words and participants, detecting trends, periods and more.

Qualitative context analysis includes building categories, additional refined coding

and contextualizing using adequate software (Kozinets, 2002). In this netnography,

generally multiple codes were assigned to each consumer statement, leading to a final

assignment of codes to each of the posts.

The aggregation of consumer insights as a result of the application of netnography

is of major interest for the client. Kozinets emphasizes that to accomplish this

successfully, just as in ethnography, a considerable understanding of the culture,

discourse and interactions of a specific community and its social context is required.

Moreover, specifics of netnography must be considered to avoid misrepresentation:

netnography analyses just one aspect of the community – its member communication

acts, comprising text, pictures, videos and emoticons, whereas ethnography analyses

the complete set of observed behavioral acts in the offline world. Kozinets summarized

the consequences of this fundamental difference in scope between the two methods:

“To be trustworthy, the conclusions of a netnography must reflect the limitations of

the online medium and the technique”.

The consumer insights developed in this study are presented in chapter 3.5. As an

example, one of them is the consumers’ interest in integrating one or more cameras

in the vehicle. This need arises mainly due to safety reasons, either in case of an

accident, since the video could be used as documentation, or against theft. “Awesome

video...what a handy way to prove what really happens in an accident!”

3.4.5 Insights translation into product and service solutions

The netnography process typically does not end with the generation of insights. A

major challenge is to transfer the obtained insights into innovative product and service

solutions. The deep consumer understandings do not only enable researchers to derive

incremental improvements but also new-to-the-world offerings regarding products and

brands. The translation into solutions itself does not follow a defined process. It
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is an inherently complex and non-linear task which requires different people from

different disciplines. Accordingly, within this step netnography researchers closely

collaborate with product designers in particular, who contribute the assets of creative

and inspirational input to drive forward innovative problem solutions. Therefore, the

final step of netnography combines researchers’ analytical thinking with designers’

creative thinking, which includes their tools and approaches for ideation and product

prototyping.

The uniqueness of the derived product solutions lies in the consistent and radical

alignment along consumer needs revealed in the analysis of the community dialog. As

a consequence, the suggested solutions are integrated into the established stage gate

innovation process of the client and further project activities regarding verification

of patent, trademark and protection rights, technological realization alternatives and

conduction of representative market studies are performed.

Generally, as claimed by Kozinets but also emphasized explicitly by the authors,

two aspects concerning research ethics need to be taken into consideration: copyright

protection and protection of data privacy. Without conducting ethical netnography,

online communities’ environment or culture could be damaged. Therefore, he suggests

several actions to secure ethical intention: the anonymity and confidentiality of

the members should be guaranteed and researchers may not invade communities

clandestinely or use data sources where prior registration is necessary.

3.5 Findings

Using the netnography method, this study identified a great variety of information.

During the analysis of these findings, it has been found that a differentiation between

need and solution information, as visualized in Figure 7, is essential to present different

levels of consumer insights as proposed in the insight model introduced by Bartl et al.,

2009.

Need information embody both, the customer needs like motives, wishes, tastes,
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desires and concrete requirements towards products or services (von Hippel, 1994).

Capturing need information means deeper understanding of consumer insights and

improvement of the innovation process, by increasing effectiveness and the possibilities

of a successful launch in the market (Reichwald & Piller, 2009). As need information

is latent information it is difficult to detect since the nature of the information is in

many situations “tacit” (von Hippel, 1994).

Solution information, on the other hand, refers to the solving capabilities regarding

a specific problem (von Hippel, 1994). It contains knowledge about how customer needs

could be embodied in a product or service by using appropriate technology. At the same

time, it aims to improve the efficiency of the innovation process (Reichwald & Piller,

2009). In order for a problem to be solved or a new product to be developed, need

information and solution information have to be combined (Herstatt & von Hippel,

1992; von Hippel, 1994).

While need information can be gathered through all methods, solution information

is collected partially through “passive” methods and fully from the “active” integration

methods like toolkits, lead users (Zogaj & Bretschneider, 2012). Lead users, as

introduced by von Hippel in the late 1980s, are a major source of solution information.
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Level 4:
Concrete 

Problem Solution

Level 3:
Solution Principles or Methods

Level 2:
Problems, Desires, (Dis)advantages/ 

(Dis)satisfaction with Existing Products

Level 1:
Motivations, Needs (Latent/ Manifest), Trends

Solution Information

Need Information

Figure 7: Levels of identified consumer insights

The aggregated consumer insights presented in Table 6 relate to the four levels of

insights introduced in Figure 7 and thereby reflect a landscape of needs, motivations,

problems, desires, attitudes, experiences and problem solutions directly derived from

the consumer statements.

58



3 NETNOGRAPHY: ONLINE COMMUNITIES AS A SOURCE OF INNOVATION IN
THE FIELD OF E-MOBILITY

Table 6: Consumer insights in e-mobility separated in need and solution information

 

 Need information Solution information 
Camera 
integration 

- Interest of integrating one or more 
cameras into the vehicle for safety 
reasons, either in case of an accident, 
since the video could be used as 
documentation, or against theft. 
“Awesome video......what a handy way to 
prove what really happens in an 
accident!” 
- Problems when integrating a like 
mounting it, finding the best place, or 
storing and preserving the data. 
- Concerns that are related to the legal 
terms of privacy. 

- Effective and low cost solutions of how a 
camera can be mounted and connected. 
- Fully detailed description of how to 
mount a camera on a vehicle including 
directives of what to do with each cable in 
order to achieve a good aesthetic result. 
"but instead of firing the camera forward 
to see a partial view, install it in the 
ceiling looking down on the screen area? 
This way, everything in front of the display 
can be seen by the camera, and it could be 
further enhanced with multiple areas of 
touch sensitivity" 
 

Data and 
information 
collection 

- Application to collect data regarding 
distance traveled, motor fuel 
consumption, electrical power, costs per 
kilometer, emissions and weather 
conditions. 
- Improvement of existing applications. 
- Possibility to synchronize data with 
laptop, smartphone and tablet. 
- Advanced back-up options. 
- High accuracy of delivered data. 
- Applications to predict future technical 
problems to reduce maintenance costs 
- Improved presentation of results 
including charts and diagrams that 
support zoom functions. 
“would also like to see if there is a way to 
zoom into the charts. currently they are 
very hard to read.” 
→ Full control of vehicle data and 
information in an administrative format 
providing the opportunity to export and 
compare data easily. Motives range from 
saving money to passion for electrical 
vehicles and statistics. 

- Detailed descriptions of how to integrate 
a pc into the car in order to achieve the 
best results; details regarding supported 
features, software, hardware and the way 
the pc has to be connected. 
- Suggestions of a system with an 
anemometer that calculates the factor of 
the wind what increases the accuracy of 
the delivered data. 
“Wind speed meter? Since aerodynamic 
drag is the largest force acting against a 
car at highway speeds, why don't electric 
cars have an anemometer to tell what the 
speed is through the air? This would 
certainly increase the accuracy of range 
calculations. A 20mph tailwind would give 
many extra miles while a 20mph headwind 
will take away a ton of miles. A simple 
wind speed turbine in the grille would 
probably be enough for the calculations.” 
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Remote 
control 

- Remote functions of interest: Start, 
retrieval of vehicle location, control of air 
conditioning, battery status retrieval. 
- Goal: Making life easier, saving time. 
“I want my volt to pre-heat while plugged 
in at the same time each morning but 
can't figure out where to program it. I 
have the app all set-up as well.” 
- Concerns towards these function: Safety 
issues, fear of theft, reduced functional 
range, expensiveness. 
 

- Suggestions regarding the use of a solar 
panel that would deliver power during the 
engine is off for remote control of air 
conditioning. - - Development of software 
that allows to control several functions of 
a car via Internet. 
- Detailed descriptions of how to remotely 
control several functions of the vehicle via 
SMS including technical details about the 
synchronization. 
“Imagine you walk to your car and doors 
open automatically/car starts/ Windows 
roll down/up all via sms! i have a Small 
device already wired in to my car that 
does all this via sms commands. also if 
your alarm goes off you will get a sms! 
The device also supports commands via 
bluetooth which does the same things like 
sms commands but you have to be near the 
car.. I would like to know a few things.” 
 

Charging - Three crucial issues: Location of the 
charging stations, price/ payment method 
and duration. 
- Concern regarding applications 
informing about location and 
characteristics of charging stations: 
Trustworthiness of information. 
- Skepticism concerning safety and 
payment methods regarding plug & share 
solutions. 
“However, the more I thought about it the 
idea of having a stranger at my house for 
a couple of hours when no one is there 
started to freak me out.” 

- Concerning plug & share, users suggest 
charging cars only during pre-arranged 
times indicated on user-created lists.  
“Some hosts do not want a driver to come 
a knocking on their door in the middle of 
the night for a charge. Have them contact 
you first so there are no show ups at all 
hours. Some listings do not have the exact 
address and are worded to contact them 
first to pre-arrange a charge (phone, 
tweet, text message, email, etc.).” 
- Idea about how the energy consumed 
could easily be measured by users using 
plug & share.  
- Suggestions for facilitated calculation of 
costs and inclusion of competition 
regarding the prices to “plug & share” 
more attractive.  

 

3.6 Outlook

Online communities are an excellent source of valuable need as well as solution

information that can be applied for innovation purposes. Methods for extracting
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this information that exist today are either qualitative (e.g. netnography) or strictly

quantitative (e.g. web monitoring). Qualitative research is time consuming, conducted

mostly manually, and it processes a relatively small amount of data in detail and high

quality. It is explorative and allows the researcher to gain deep insights into explicit and

implicit wishes, motivations, needs, attitudes and perceptions of research subjects. The

main advantage of quantitative research is the processing speed and the large amount

of data included in the research, whereas the richness of information is missing.

Meanwhile, many market research institutes and IT companies use web monitoring

to crawl the Internet for relevant content and analyze it via frequency counting and

natural language processing algorithms. The problem lies in the generated results

of these automated tools. The underlying original statements in the “voice of the

customer” either disappear or are not aggregated in a proper way to support decision

making especially in the field of innovation, which generally is linked to high follow-

up investments. Software tools which possess the same intelligence as well-trained

researchers in that they learn the language of the selected communities, read between

the lines and automatically identify, select and analyze relevant statements do not yet

exist.

Netnography combines qualitative research with advantages of quantitative

methodologies through replacing previously manually performed activities by

introducing automatized IT solutions. Nevertheless, the netnographic approach will

always rely to the bigger part on the capabilities of the researcher. Therefore, it is

not the aim to fully automatize the process in the future but rather to maintain and

emphasize the qualitative nature of the method.

Along the case study conducted in the e-mobility industry, netnography is shown

to be helpful to access online community members’ knowledge and creative ideas. Due

to the huge amount of conversations and the vivid online dialog regarding consumer

products marketing and innovation managers are able to obtain deep insights into the

everyday problems experienced by consumers and their solutions to those problems.

It provides an in-depth understanding of the topics that are relevant for users within
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a certain product field, including their perception of existing products and brands,

unsatisfied needs and innovative problem solutions. Thus, the outstanding benefit of

netnography is to gain insights into the world of consumers who are not only seeking

information in online communities, but are also willing to offer solutions.

Netnography has existed for more than 10 years and has been applied by many

companies. Given the growth of social media and other virtual communication channels

it can be expected that netnography will gain even more importance in the future.

There is also no doubt that netnography will play an important role in the future of

market research, abreast of quantitative methods such as web monitoring.
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4 Consumers’ Perception of Augmented Reality as

an Emerging End User Technology: Social

Media Monitoring Applied

4.1 Introduction

The Internet has evolved from a passive information medium into the collaborative

participatory Web 2.0 (Egger & Lütters, 2013). Online communities such as forums

offer a thematically-focused platform for exchanging opinions, attitudes, needs and

discontent concerning all kinds of topics, products, brands and companies (Bartl,

Füller, Mühlbacher & Ernst, 2012; Berger & Iyengar, 2013; Egger & Lang, 2013;

Füller, Bartl, Ernst & Mühlbacher, 2006a). As consumer comments are perceived

as unbiased and impartial, this information is crucial for companies when deciding

on product innovation, or aiming for improvements through acknowledging consumer

trends or learning the language, needs or doubts of their potential customers (Bartl

et al., 2012; Chen, Chiang & Storey, 2012; Egger & Lütters, 2013). Moreover, based

on the open innovation principle, empowering consumers and integrating them into

market research activities makes them valuable co-creators of products and services

(Chesbrough, 2003a; Prahalad & Ramaswamy, 2000; von Hippel, 2005).

This study aims to utilize consumer comments available online concerning

Augmented Reality (AR) in order to analyze the consumers’ perception of this emerging

technology. Thereby, it should be explored how intensively consumers discuss this

topic, what the main application areas are and how they have changed, what kinds

of sentiments and associations exist towards AR, what issues consumers recognize

regarding AR, how the consumers’ perception of AR has changed over time, and how

the future development of Augmented Reality will look. So far, no similar research on

the consumers’ perception of Augmented Reality has been conducted. Therefore, the

novelty of the results can be considered as high.

Without a systematic procedure to identify, select and analyze the large quantity

of consumer generated comments, meaningful consumer insights cannot be generated.
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Therefore, within the scope of this study, a novel web monitoring approach has been

employed. By this means, first, the population of 48,560 consumer comments published

up until July 2013 on English speaking online community websites treating the topic

Augmented Reality were investigated and the communities containing these posts

were analyzed. Second, the most important concepts (consumer associations) were

interpreted. Third, the application areas were categorized. Fourth, the relationships

between the individual concepts were investigated. Moreover, the top 300 positive

and negative concepts were analyzed. Particularly, a special focus was placed on the

perceived problems related to Augmented Reality. The analysis of concepts based on

consumer comments was split in a pre- and post-2007 period, a year in which post

volume increased massively, to illustrate changes in consumer perception between the

different time periods.

4.2 Augmented Reality

Augmented Reality (AR) is a technology which superimposes a fictional layer of

electronic data in form of graphics, text, numerical data, audio, video and other virtual

enhancements over a live view of the real world (Azuma, 1997; Carmigniani & Furht,

2011; Dunleavy, Dede & Mitchell, 2009; Fenn, 2010; Squire & Jan, 2007; Yamaguchi &

Yoshikawa, 2013; Yeo, Ungi, U-Thainual, Lasso, McGraw & Fichtinger, 2011). Thereby,

Augmented Reality technologies enable a coexistence of virtual and real objects in the

same space (Azuma, Baillot, Behringer, Feiner, Julier & MacIntyre, 2001; van Krevelen

& Poelman, 2010; Yovcheva, Buhalis & Gatzidis, 2012). Computer-generated context-

sensitive information is integrated into real context, which is the user’s actual physical

location, in such a way that the user perceives it as one environment (Azuma et al.,

2001; Höllerer & Feiner, 2004; Nee, Ong, Chryssolouris & Mourtzis, 2012; Olsson,

Kärkkäinen, Lagerstam & Ventä-Olkkonen, 2012). Augmented Reality supplements

the user’s physical experience with the complete and elaborate data base of content and

knowledge available (Nee et al., 2012). The amount of information and content which
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users can access and receive via Augmented Reality is boundless. Therefore, there is

a great mass of potential customers, applications and contexts where AR technologies

can be applied (Olsson et al., 2012).

Industrial and corporate applications, mainly in the areas of project management,

planning, design, assembly, machining and maintenance in the manufacturing sphere,

dominated the usage of Augmented Reality in the past. All of these application

scenarios were not accessible or visible for the consumer. Currently, Augmented Reality

is more and more applied in the consumer area as well as at the interface between

the customer and the company were the application of Augmented Reality does not

remain closed to the consumer (Golparvar-Fard, Pena-Mora & Savarese, 2009; van

Krevelen & Poelman, 2010). Commercial activities such as advertising and marketing

are supported by new Augmented Reality technologies (Peppet, 2012; van Krevelen

& Poelman, 2010). End consumers benefit from new shopping experiences through

distribution channels based on Augmented Reality (Peppet, 2012; van Krevelen &

Poelman, 2010). Augmented Reality facilitates and enhances education by providing

a suitable platform for efficient learning experiences. Particularly, when combined

with wearable devices, AR is very suitable for navigation, where streets are augmented

with virtual information (Olssen et al., 2012; van Krevelen & Poelman, 2010). Also

increasingly popular are knowledge and information applications which museums and

libraries often use for improved information and knowledge transfer (Höllerer & Feiner,

2004; Olssen et al., 2012; Peppet, 2012; van Krevelen & Poelman, 2010; Weiser, 1991;

Yovcheva et al., 2012). Finally, fun and entertainment applications for the gaming

industry profit from augmentation (Feiner, 2002; Olssen et al., 2012; Peppet, 2012;

Wilson, Benko, Izadi & Hilliges, 2012; Piekarski & Thomas, 2002; van Krevelen &

Poelman, 2010).

Recently, due to the increased application of AR in the consumer area, the public

interest in Augmented Reality technologies increased (Olsson et al., 2012). Companies

contribute to this increased awareness by launching new applications almost daily

(Nee et al., 2012). Experts and academics believe that Augmented Reality human-
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computer interaction technologies are about to create the next generation of user

interfaces when entering the consumer markets (Fenn, 2010; Jebara, Eyster, Weaver,

Starner & Pentland, 1997; van Krevelen & Poelman, 2010). Other scientists even

suppose that Augmented Reality revolutionizes the form of information access so

much, that the whole world becomes an interface for users (Höllerer, Feiner, Terauchi,

Rashid & Hallaway, 1999; Olsson et al., 2012). Moreover, Augmented Reality is

prospected to become state-of-the-art in the area of mobile solutions, applications

and technologies (Olsson et al., 2012). Through mobile Augmented Reality services,

mobile environments gain a variety of additional application possibilities (Wagner &

Schmalstieg, 2009). Thus, AR assists the paradigm shift from desktop-based devices

towards ubiquitous computing, where smart services can be used at any time and from

every place (Olsson et al., 2012; Satyanarayanan, 2001).

4.3 Research rationale and objectives

As promising as the future of Augmented Reality technology may be, as uncertain

is its breakthrough in the consumer area. Although, technically AR applications

have become mature enough for their commercial introduction to the end user, the

development of “successful end user services around AR is still in its infancy” (Olsson et

al., 2012, p. 29). This is mainly due to a deficient level of consumer research concerning

their acceptance and expectations (Olsson et al., 2012). Most scientists and academics

explore the topic from a technical perspective focusing on further development or

usability-related aspects. Milgram and Kishino (1994) concentrated their research on

the development of displays. Some scientists investigated or experimented with user

interfaces (Höllerer et al., 1999). Others focused on the improvement of algorithms

which underlie Augmented Reality applications in order to enhance the identification

and tracking of real world objects (Aittala, 2010; Azuma, 1993). The little user research

that exists on Augmented Reality was concerned with the usability and evaluation

of prototypes or early technical demonstrators (Gabbard & Swan, 2008; Gandy,
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Catrambone, MacIntyre, Alvarez, Eiriksdottir, Hilimire, Davidson & McLaughlin,

2010; Kruijff, Swan & Feiner, 2010; Yeo et al., 2011). Dunlevy et al. (2009) investigated

the advantages and disadvantages of Augmented Reality simulations for teaching by

means of multiple qualitative case studies. Olsson et al. (2012) conducted user

research based on an online survey on consumer acceptance using a selection of mobile

Augmented Reality services.

Nevertheless, consumer perception, expectation and acceptance of holistic

Augmented Reality technologies are studied very little (Dünser, Grasset & Billinghurst,

2008; Gabbard & Swan, 2008; Swan & Gabbard, 2005). Knowledge of the opinion

of potential users is still lacking (Gandy et al., 2010; Kruijff et al., 2010; Olsson et

al., 2012). Little is known about their experiences with existing Augmented Reality

applications and their current way of using it (Olsson et al., 2012).

Particularly, in this early phase of approaching the general public, it is important

to assess the end users’ opinions and attitudes early to understand what consumers

opine and criticize concerning Augmented Reality technologies and thereby derive its

future development. In order to gain profound insights into the potential of Augmented

Reality in the end user sphere, it is crucial to analyze current consumers’ acceptance

of existing AR applications. It is the author’s belief that this research eases innovation

by understanding the necessary future directions of the developmental path from a

consumers’ point of view and identify actual needs and current deficiencies to bring

together the technological push with a demand pull.

Therefore, this study aims to analyze consumers’ perception of Augmented Reality.

Specifically, the research study investigates the following questions:

RQ 1: How intensively do consumers discuss Augmented Reality?

RQ 2: What are the main application areas and how have they changed over time?

RQ 3: What kinds of sentiments and associations exist towards AR?

RQ 4: What are the critical issues recognized by consumers concerning AR?

RQ 5: How has consumers’ perception of AR changed over time?
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RQ 6: Based on evidence, how will the future development of Augmented Reality

look?

4.4 Methodology

In order to answer the research questions, this study adopts a novel web monitoring

approach in form of a topic network analysis. Web monitoring, also referred to as

social media monitoring, is a method to systematically analyze relevant information

available on the Internet in order to gather insights about a certain product, brand,

or topic, labeled as product-, brand- or topic network analysis (Croll & Power,

2009; Egger & Lütters, 2013). Incorporating web information retrieval technology,

it distills all user generated content out of millions of text documents which are posted,

blogged, commented, evaluated or tweeted in different formats and languages every

day (Ahlemeyer-Stubbe, 2013; Egger & Lütters, 2013). User generated content (UGC)

is content not published by media companies or organizations but by the consumers

themselves for example in form of comment posts on product test sites or forums (Pleil,

2010).

Within the scope of this study, the focus of investigation is set on user generated

content published in English speaking discussion forums. The data collection procedure

took place in July 2013. All current and historic consumer posts still available on

the Internet at the time of data collection have been integrated in the study. As a

result, 48,560 consumer posts comprising 510,181 sentences containing the keywords

Augmented Reality form the basis for the deeper analysis. By not using any date

filtering, even old posts from discussion archives could be analyzed. Nevertheless, only

a small number of consumer comments were posted before the year 2000.

The web monitoring tool employed was InMap provided by the technology company

Insius and developed in cooperation with the University of Cologne. In order to identify

topic relevant social media content on a “big data” scale, the software operates based

on a four step process (Egger & Lang, 2013; Gensler, Völckner, Egger, Fischbach &
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Schoder, 2010; Völckner, Gensler, Egger, Fischbach & Schoder, 2010):

1. Crawl

Especially developed software is used to extract relevant content from the

Internet. The data collection is limited to text-type sources that are publicly

accessible to search engines. Data crawling is based on simulated human online

search behavior and thereby provides an orientation towards relevant social

media posts from the beginning. First, the researcher formulates keyword strings

representing the research topic, in this case “Augmented Reality”. Afterwards,

the software retrieves a list of sources (URLs) of possible relevant user generated

content by querying all suitable search engines. For this research, as only forums

were taken into account, forum search engines were used. Finally, content is

collected from these sources and stored in a separate data base.

2. Extract and clean

The collected data is cleaned from content other than that generated by

consumers by means of computer vision techniques or vision-based page

segmentation. Thus, the web monitoring technology deconstructs each website

into its pieces. Based on the structure of website, which means the position of user

generated content on a website, consumer generated content can be separated

from other information. By this means, editorial content, advertisements,

menus, and official information as well as spam and codes are excluded. When

additionally using machine learning techniques, approximately 200 websites,

serving as a training subset, are manually labeled as user generated or editorial

content. These texts are used to train a classifier to adopt the scheme of labeling

to the rest of the websites. Often used classifiers are Näıve Bayes, maximum

entropy, or Support Vector Machines. In case the website is known to contain

user generated content only, such as discussion forums, the classification can be

skipped (Egger & Lang, 2013). With these methods, real user generated content,

not a collection of mere technical content, is identified and extracted. In the
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remaining texts, a search for the initial keyword strings is performed again. Texts

which do not contain the keyword of interest are deleted. The monitoring software

also detects duplicated or copied posts and deletes them. All posts classified as

relevant, user generated and non-duplicate are finally stored in a database for

later analysis.

3. Analyze

For the analysis of these posts, the monitoring tool uses specialized computer

linguistic models and methods. By this means, the content is separated and

clustered into individual topics, which are called concepts, consisting of single

words or groups of words. A domain specific sentiment analysis, also referred

to as emotional polarity computation (Li & Dash Wu, 2010), gives a first

impression of the polarity of the concepts and thereby whether consumers

perceive them positively, negatively, or neutrally. This means, the software

algorithm assigns a sentiment to words depending on the given domain which

may otherwise have no or a different sentiment in other contexts. Thus,

assessing domain-specific sentiments enables the understanding of tone and mood

by parsing the consumer posts and exploring their context (Croll & Power,

2009). Additionally, identifying positive and negative drivers associated with

the correspondent concept helps to deeply comprehend the concept’s polarity

and their connection to the research topic. Drivers are polarized words co-

occurring with the respective concept and determining its polarity and strength.

While positive drivers indicate what consumers like about the concept, negative

drivers implicate negative associations. Neutral drivers rather highlight the

context in which a certain concept is discussed but do not explain the consumers’

evaluation and perception. Moreover, thought patterns are revealed. These are

the structures or relationships between the individual concepts which occur when

multiple consumers independently mention certain concepts together in one post

frequently. They indicate that when mentioning a certain topic, consumers tend
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to think of one or more other concepts as well.

4. Map

By means of natural language processing techniques, concepts are identified which

are particularly important for consumers. Concepts and thought patterns are

mapped onto a topic network (concept network map). Dependencies, relations

and structures across all discussions including concepts with their corresponding

sentiments are visualized automatically and in a clear manner. The center of

the network map represents the investigated topic, while the negative (displayed

in red), positive (displayed in green) and neutral (displayed in yellow) concepts

connected to this topic are arranged in a circle. Green concepts are discussed in

a positive context, having positive drivers and red concepts in a negative context,

having negative drivers. Yellow concepts have neutral drivers and therefore occur

in a neutral context. Neutral concepts do not have a specific polarity, which means

they are neither perceived as positive nor as negative. As the software determines

for each driver whether it is positive, negative or neutral, concepts can occur in

each of the three polarities. By means of drill downs, which are drop down lists

showing the drivers, the semantic connections of the driver can be displayed in

detail and allow for deeper analysis. The closer a concept is positioned to the

center, the stronger is its association with the investigated research topic, the

more frequently it occurs in the crawled discussions and the more important it is

for consumers. The importance of single concepts is quantified using centrality

values which are displayed in a small circle next to the concept. Centrality

values indicate in permille the number of consumer comments in which consumers

discuss this concept in this specific polarity relative to the total number of

comments. They are a measure for the strength of an association and give

a relative impression of the frequency of a concept in this specific network.

Therefore, they can be used for comparisons between concepts. The thought

patterns between individual concepts are represented by lines connecting the
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corresponding concepts. The thicker this line, the stronger is the co-occurrence

and connection between the two concepts. This graphical presentation forms the

basis for extensively interpreting the research topic Augmented Reality.

Web monitoring in general and the selected technology in particular offer a set of

advantages (Egger & Lütters, 2013; Gensler et al., 2010; Völckner et al., 2010). First of

all, it enables a scientifically well-grounded analysis of online user generated content,

which belongs to the fastest growing forms of media (Brauckmann, 2010; Egger &

Lang, 2013; Gensler et al., 2010). This huge mass of naturally occurring consumer

statements freely accessible in online communities provides a good data base for a

quantitative analysis of consumers’ perception of and attitudes towards Augmented

Reality applications. As they are shared voluntarily based on intrinsic motivations,

consumer comments are perceived as independent, authentic, reliable and unbiased

(Decker & Trusov, 2010; Egger & Lang, 2013; Egger & Lütters, 2013; Servan-Schreiber,

Wolfers, Pennock & Galebach, 2004). Online communities are defined as places where

members are characterized by freedom of expression, lack of central control, many-

to-many communications, and extensive volunteer effort (Jeppesen & Laursen, 2009;

Rheingold, 1993). They form the basis for identifying and understanding opinions,

desires, tastes, needs and decision-making influences of customers (Adjei, Noble &

Noble, 2009; Kozinets, 2002; Sherchan, Nepal & Paris, 2013). Consumer generated

content is therefore increasingly important for companies because their customers might

actively contribute to this content generation and thereby publicize valuable but also

destructive information to a great mass of people which influences the purchase behavior

of other consumers (Chen & Xie, 2008; Croll & Power, 2009; Egger & Lang, 2013; Goh,

Heng & Lin, 2013; Kane, Alavi, Labianca & Borgatti, 2014; Pleil, 2010; Walker Naylor,

Poynor Lamberton & West, 2012). The analysis of this content helps companies to make

a decision concerning the development of their marketing strategy, calibration of the

brand image, increasing of their market share, or strengthening customer loyalty. Based

on the open innovation concept, consumers thereby become co-creators of products and
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services (Chesbrough, 2003a; Prahalad & Ramaswamy, 2000; von Hippel, 2005).

Second, web monitoring is a passive, unobtrusive research method. The researcher

does not interact with the participants at any time of the research process. Therefore,

their statements are unaffected and not influenced by the researcher (Völckner et al.,

2010). This passive observation of community communication provides a realistic

picture of the consumers’ true opinions. In comparison to research conducted in

laboratory or experimental research settings, social media monitoring also delivers more

authentic results as it is conducted in the natural setting of the community. Outcomes

are therefore free from bias and more valid (Gensler et al., 2010; Völckner et al., 2010).

Third, web monitoring, which is based on technological means, can efficiently

and rapidly process a large amount of data (Keller & von der Gracht, 2014). As

a quantitative research method, the outcomes tend to be representative. On the

other hand, the richness and depth of information is missing. Therefore, the selected

monitoring technology, which is a hybrid of qualitative and quantitative methodology,

additionally allows for a deeper qualitative analysis (Egger & Lang, 2013). Although

specialist software conducts quantitative social media based research on an automated

level, it permits manual interpretation and qualitative analysis in order to gain deeper

and more meaningful insights (Egger & Lang, 2013; Keller & von der Gracht, 2014).

Despite this advantage, the additional qualitative analysis counteracts the benefits of

traditional web monitoring methods as it has to be done by humans. Therefore, it is

time consuming and the amount of data which can be analyzed in depth has to be

reduced significantly.

Fourth, apart from the depth of information the data quality is important.

Traditional web monitoring technologies cannot judge the quality of data (Keller &

von der Gracht, 2014). Software tools or semantic algorithms which are able to

learn the language of the consumers, read between the lines, detect irony, understand

context and identify the most important statements do not exist. Thus, the quality

of results is limited (Singhal, 2001). Therefore, in each of the steps the researcher

needs to intervene to ensure high quality results. That again is time consuming. In
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comparison to conventional web monitoring tools, the applied method incorporates

advanced machine learning algorithms which can be trained and evacuated for this

reason. This enables the researcher to more reliably extract only meaningful user

generated content which is also specific to the topic under investigation and thereby

ensure higher topic relevance. Additionally, the algorithms detect negotiations and

duplicates for more accurate results (Egger & Lang, 2013).

Fifth, the employed monitoring method, contrary to other methods, offers a series

of additional features and delivers supplementary results. The software is able to

conduct a domain specific sentiment analysis. Thereby, it allows conclusions about the

sentiments on a concept level not solely on a post or comment level. This means, a

specific sentiment is assigned to each of the different concepts contained in a post or

comment. As consumer posts are not necessarily consistent in their polarity (positive

or negative), sentiments are assigned to individual concepts and statements which the

publishing users highlight within the posts. Thus, one consumer post can have multiple

sentiments. Furthermore, to the author’s knowledge, the employed software is the only

technology which determines the drivers for each concept. Also, it includes thought

patterns into the visual presentation of the results, a feature specific to the employed

tool. Finally, the way of visualization in form of a network map is unique (Egger &

Lütters, 2013; Gensler et al., 2010; Völckner et al., 2010).

Finally, investigating consumer activity on the Internet using web monitoring bears

several negative implications concerning moral and legal privacy aspects. This is mainly

true when integrating analytical data including user identity. Tracking individual

consumers is often regarded as morally reprehensible (Croll & Power, 2009). Therefore,

in this study, research ethics have been followed consequently by neither tracking

individuals nor disclosing their identities. Copyright protection and protection of data

privacy were both complied with during the data collection procedure and analysis.

Anonymity and confidentiality of community members are guaranteed and no consumer

posts from forums which demand prior registration were used.
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4.5 Results

Within the scope of quantitative assessment, all consumer posts regarding Augmented

Reality published up until July 2013 on English speaking online community websites

were collected and the communities containing these posts were analyzed. Additionally,

the distribution of the posts over time was investigated. The qualitative analysis

comprised interpreting concepts and investigating individual consumer posts in order

to better understand their deeper meaning, context and relationships. First, the

concept network map including the drivers (polarized words co-occurring with the

respective concept and determining its polarity and strength) of the most important

concepts were interpreted. Second, the application areas were categorized. Third, the

consumers’ thought patterns, which are relationships between the individual concepts

occurring when multiple consumers independently mention certain concepts together

frequently, were investigated. In addition, a special focus was placed on the positive and

negative concepts. Therefore, the top 300 positive and negative concepts were analyzed.

Particularly, the problems perceived regarding Augmented Reality were investigated.

Finally, the concepts based on consumer comments posted until 2007 were compared

to those based on comments published after 2007 to illustrate changes in consumer

perception between the different time periods.

Following the process of the employed web monitoring tool, the initial data has

been reduced as shown in Table 7.
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Table 7: Data collection process of Open Delphi survey

 

 

Process Progress Number of 
text blocks 
(posts) 

Number of 
URLs 

Number of 
hosts 
(domains) 

Content type 

Data crawling Before data 
cleansing 

10,445,024 109,240 3,864 All content 

Data cleansing After erasing text 
blocks without 
usable content 
(menus, 
incomplete 
sentences) 

4,654, 538 
 

109,239 
 

3,863 
 

User generated 
content 

Data cleansing After erasing text 
blocks not 
containing 
Augmented 
Reality 

84,389 
 

33,640 3,348 User generated, 
topic-relevant 
content 

Data cleansing After erasing 
duplicates  

48,560 27,930 3,236 User generated, 
topic-relevant 
content 

Data analysis After erasing posts 
where no concept 
has been identified 

41,894 25,413 3,102 User generated, 
topic-relevant 
content 

 

 

 

4.5.1 Quantitative results

4.5.1.1 Community distribution

As shown in Figure 8, the distribution of consumer posts across communities indicates

that only a small number of online communities contain the great majority of consumer

posts related to Augmented Reality. Thousands of websites (3,102) discuss aspects of

AR technology summing up to even more comment threads (25,413 different URLs),

but there is only a small number of communities that has the majority of the discussion

volume concerned with Augmented Reality.
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Figure 8: Number of AR posts per community

Comparing all AR related posts available on the web in the English language,

as shown in Figure 9, almost one quarter (24 percent) of them was found in gamer

communities, followed by communities dedicated to 3D game technology (15 percent),

including mtbsed.com, which is the richest source of AR related posts. The third

most frequent category contains sites that are related to computer and technology in

general (14 percent). More overall Q&A sites built the fourth category (14 percent).

Smartphones and smartphone developer communities together again contain a total

of 14 percent of all AR related discussions. Also important are military, home

entertainment and game developer communities. Only few sites (3 percent) do not

belong to any of these categories. It is very obvious that game related community

sites host the majority of AR consumer posts. Almost half of the AR specific posts

(44 percent) in English speaking communities were derived from game related or game
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development related community sites.

 

 

 

 

Figure 9: Distribution of communities per category

4.5.1.2 Development over time

Figure 10 illustrates the development of Augmented Reality related post volume from

its beginning until the time of data collection in July 2013 on a quarterly basis. It is

obvious, that before 2000 the volume of discussions on Augmented Reality was scarce.

From 2000 and 2007 a constant but moderate growth can be observed. The quantity of

user generated content related to Augmented Reality denotes a massive leap starting

in 2007. Since then, the average annual growth rate of the amount of AR specific posts

constantly has amounted to about 50 percent.

The three highest temporal peaks were between 2011 and 2013. The first one was in

the first quarter of 2011, the second one in the second quarter of 2012 and the last one in
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the first quarter of 2013. When comparing the time of the peaks with contemporaneous

events, it is found that the post volume coincides with some events. It might be that

the publicity of HomeSpotter, an Augmented Reality app for real estate brokers, at the

National Association of Realtors NAR, America’s largest trade association involved in

the residential and commercial real estate industry, strongly influenced the first leap

in 2011. The first presentation of Google Project Glass, wearable computer glasses

supporting AR, at Google I/O, the annual developer-focused conference hosted by

Google, in June 2012, had a considerable impact on the discussion volume on AR and

might have caused the second peak. Other product presentations like that of Oculus

Rift, a virtual reality gaming headset, at the International Consumer Electronics Show

CES, in January 2013, have also stimulated the discourse on Augmented Reality which

might have lead to the third peak.

 

 

 

 
Figure 10: Amount of English user generated content related to Augmented Reality per

quarter
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4.5.2 Qualitative results

4.5.2.1 Concept network

By analyzing the content of the 41,894 selected consumer posts, 71 concepts were

detected which are associated with Augmented Reality in more than 1 percent of

consumer statements as displayed in Figure 11. Concepts which occur in less than

1 percent, which means in less than 419 of the comments, are not displayed in the

map.

As visualized in the map, consumers mostly perceive Augmented Reality neutrally

as 60 out of the 71 concepts are of neutral polarization, accounting for almost 85

percent. Concepts which are not neutrally perceived are predominantly positive. Ten

out of the 71 concepts are discussed in a positive context while only one is perceived

as negative. Regarding the 30 strongest concepts, the polarity distribution is similar;

concepts of neutral polarization sum up to 25, representing more than 80 percent,

while there are only four concepts of positive and one of negative polarity. The fact

that consumers mention Augmented Reality predominantly in a neutral context, with

some concepts which are discussed in a positive way, shows that Augmented Reality

technology is not discussed controversially. Although neutral concepts do not indicate

whether consumers perceive these topics as positive or negative, they show what subject

areas are frequently discussed and thereby most important for consumers. It is striking

that concepts such as price or costs do not appear in the map which indicates that they

are rarely discussed. These aspects are not particularly important for the consumer.
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Figure 11: Concept network map of Augmented Reality (total including strongest thought
patterns)

4.5.2.2 Concept drivers

To gain a better understanding the most discussed concepts in their context and the

background of the concept polarities, the concept drivers, which are polarized words

co-occurring with the respective concept, are investigated. As neutral drivers only
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highlight the context in which a certain concept is discussed but do not explain, in

comparison to positive and negative drivers, the consumers’ evaluation and perception,

they are not in the focus of this study.

It is not surprising that the most dominant concept is “AR”, where consumers

evaluate Augmented Reality in general without referring to another concept.

Consumers mention this concept in 4,170 comments, representing 10.0 percent of their

statements. Thereby, it occurs in 74.7 percent (3,114) of these consumer comments in a

neutral and in 21.2 percent (885) in a positive polarization. Thus, almost one quarter of

consumers who mention “AR” have a positive attitude, while about three-fourths have

a neutral attitude towards this concept. Only 171 consumers evaluate “AR” negatively.

Representing less than 1.0 percent of all consumer posts the concept does not appear

in its negative polarization in the map.

Figure 12 shows the drivers of the concept “AR”. Investigating the drivers shows

that consumers perceive “AR” mostly as “cool”, mentioned by 13.4 percent of the

consumers comment on “AR” in a positive context. Apart from this, consumers

evaluate “AR” as “amazing”, “awesome”, “good”, “nice”, and “great”. Particularly,

consumers appreciate that Augmented Reality is “advanced” as well as “innovative”.

Furthermore, users associate “AR” with “interesting” and perceive it as “useful”.

Another important driver of “AR” in a positive context is “free”. In the negative

context, which is only marginal in the case of “AR”, consumers mostly combine the

concept with “crazy”, “stupid”, “useless”, “complex”, “weird”, and “lame”, or perceive

it as a “gimmick” and “trick”.
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Figure 12: Concept drivers “AR”

Another important topic is “game”. In total, 4,011, representing 9.6 percent of

consumer posts contain this concept. Consumers evaluate this topic in about 26.7

percent (1,071) of the cases positively while in 67.3 percent (2,701) they mention it

neutrally. The rest (239) of the consumers discuss “game” in a negative context. Thus,

consumers seem to be more content with the aspect “game” than with “AR” in general.

The concept drivers, displayed in Figure 13, reveal that “game”, when consumers

discuss it in a favorable context, is described as “good” and “great”, both appearing in

more than 10 percent of the positive mentions regarding this concept. Even more

important than for “AR” in general, consumers evaluate “free” as positive, when

mentioning “game” in a favorable way. An example for consumer statements is: “I

hope the AR Play thing is a sign that this will be free like other games”. This

might explain why a “game” is positively perceived when it is also “downloadable”.

Additionally, an Augmented Reality “game” should to be “different”, “cool” and

“interesting”. Surprisingly, consumers also perceive an AR “game” positively, when

it is “social”, mostly meaning social game dynamics and player-generated content.

Negative associations of “game”, which occur the least frequent, are “bad” or “poor”
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in general, but also “difficult”, “stupid”, and “expensive”. Content related issues of

“games” when discussed in a negative context are “violent” or “boring”.

 

 

 

Figure 13: Concept drivers “Game”

The third most dominant concept is “time”. 4,117 of all consumer posts,

representing 9.8 percent, contain this topic. Compared to the other topics, it almost

exclusively appears in a neutral context. 83.9 percent (3,454) of consumers who refer to

this concept mention it without any judgment. A minority of 281 consumers perceive

“time” to be a negative aspect of Augmented Reality while 382 consumers discuss this

concept in a positive way. Therefore, this concept appears in the map in its neutral

polarization only.

When looking into the most dominant, neutral driver list, displayed in Figure 14,

one strong driver dominates. The by far most dominant association with “time” is

“real”, which 22.8 percent (786) of the consumers mention who comment on “time” in

connection to Augmented Reality in a neutral context. Augmented Reality that can

be used in real-time seems to be particularly important for consumers. On the other

hand, in the less dominant positive context, “time” is also connected to specific aspects.
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Thus, for consumers, “time” should be “good”, “enough”, “great”, or “exciting” when

it comes to Augmented Reality. The negative attributes combined with time, also

having only a small portion of total comments, are “much”, “limited”, “difficult”,

“tough”, as well as the negation of “enough”.

 

  

Figure 14: Concept drivers “Time”

Apart from the top three concepts, another important concept is “app”, appearing

in approximately 70.7 percent (2,228) of corresponding consumer posts in a neutral

and in 25.7 percent (811) in a positive context. Thus, more than one quarter of the

consumers comment on “app” in a positive context while the rest discusses this topic

in a neutral way. In total, consumers mention the concept in 3,152 posts, representing

7.5 percent of all consumer comments.

Here, “free” is the leading attribute consumers appreciate, mentioned in 16.8

percent (136) of the posts referring to the positive concept “app”. Additionally

specifically important are experience oriented expressions such as “cool”, “great”,

“good” and “interesting” which oppose practical drivers such as “useful”, “innovative”,
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and “compatible”. Consumers also appreciate “simple” “apps”. On the other hand,

if consumers talk negatively about “apps”, then mostly if they are “useless”. Other

negative drivers are “limited”, “complex”, or difficult”. Also the negation of “free” and

“expensive” are negative aspects of “apps”.

Less dominant topics are “camera”, appearing in about 4.8 percent (2,031) of all

consumers’ posts either positively or neutrally, “technology” accounting for 4.3 percent

(1,803) and “feature” is mentioned in around 4.0 percent (1,676) of the posts. For

each of these concepts, consumers tend to have a rather neutral attitude rather than

thinking positively about this topic. On the other hand, none of the concepts appears

in a negative polarization.

In summary, the subjective view becomes apparent as some consumers prefer “AR”

and its “apps” and “games” to be “innovative”, “advanced”, “cool”, and “different”,

while for others aspects such as “downloadable”, “useful”, and “simple” are more

important. The fact that many Augmented Reality “apps” and “games” are “free” of

charge is an important aspect for consumers and contributes to their positive evaluation

of these concepts but also to that of “AR” in general. Although, concepts such as

“price” or “cost” are not among the most important topics displayed in the concept

network map, consumers appreciate when “AR” and its “apps” or “games” are for

“free”. Even though these positive associations are quite strong the consumers’ neutral

associations dominate towards all of these concepts. Negative associations with these

concepts are only marginal.

4.5.2.3 Application areas

In order to better understand consumers’ perception of application areas in which

Augmented Reality is used, all concepts were investigated regarding their affiliation to

one of the six consumer application fields described in Section 4.2. For this analysis,

concepts were categorized, including the ones occurring in less than 1.0 percent of the

mentions and which are therefore not displayed in the concept network map.

Consumers mention all of these six application areas. As visualized in Figure 15,
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the strongest discussed application scenario is gaming. Within this category, consumers

discuss Augmented Reality most intensively. This category comprises concepts such as

“game”, “AR-game”, “gameplay”, “player”, “toy” and “gaming” summing up to 4,839

posts in which consumers mention one of these concepts. The second largest category

of consumer comments regarding the field of application forms the category information

and knowledge. This category represents 597 posts. The subsequent category is

advertising and marketing, containing a total of 469 consumer posts. The category

shopping is identified in 454 consumer statements. Much smaller is the category

navigation, comprising 213 posts. Education, whose concepts are only found in 80

consumer posts, builds the smallest category.

Figure 15: Application areas of Augmented Reality

When investigating the development of these categories over time, a constant growth

in content volume regarding all of the identified application areas can be observed.

Between 2003 and 2012, the compound annual growth rates lie between 13 percent for

the area of education and 43 percent for the field of shopping. Figure 16 shows this

evolution. Particularly, there is an abrupt rise between 2008 and 2010 of consumer
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posts related to gaming and information and knowledge. A smaller jump is observed

when it comes to the navigation area. The growth rates of advertising and marketing

as well as education are constant and again positive. Only application areas related

to shopping denote a small decrease in post volume growth rate, although the overall

development shows an increasing trend.  

 

 

 

Figure 16: Development of content volume by application area

4.5.2.4 Thought patterns

In order to investigate the interrelation of concepts, the thought patterns (connection

lines) are visualized in the map. These are the structures or relationships between

the individual concepts which occur when multiple consumers independently mention

certain concepts together in one post frequently. For Augmented Reality a huge number

of thought patterns exist, although they are rather weak. This indicates that the

knowledge structure anchored in consumers’ minds is relatively difficult to activate

through a small number of concepts. The perception of Augmented Reality is therefore
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rather diffuse.

For a better overview, only the strongest and thereby most important connections

are displayed in Figure 11. Here, only thought patterns are shown which have a

minimal strength of 10 percent. This means only thought patterns are displayed in

which consumers mention a specific concept at least in 10 percent of its total mentions

together in one post with the other concept. The percentage of common occurrence

is calculated by dividing the number of possible mutual occurrences by the number of

occurrence of the weaker of the two concepts. This means, the number of mentions

of the stronger concept is divided by the number of mentions of the weaker concept.

Only those thought patterns of concepts are displayed which occur more than randomly

in combination, which means that the conditional probability is subtracted from the

weight (strength of the thought pattern). The conditional probability is the probability

of common mentions by chance where the two concepts are not linked to each other

regarding their content. It is calculated by P (A | B) = P (A ∩B)/P (B) .

Connections between the same concept in its neutral and positive polarity are

natural as well as logical and do not demand further investigation as there is no meaning

attached to these connections. On the contrary, connections between different concepts

deserve attention. In the case of Augmented Reality, the strongest thought patterns

occur between neutral concepts only. These thought patterns suggest which topics

consumers discuss together.

The most important thought pattern, where the two concepts occur in 22 percent of

the possible common mentions, is the connection between the neutral concepts “time”

and “information”. Thus, many consumers who are occupied with “time” are also

concerned with “information”. Here, consumers discuss Augmented Reality in relation

to information which is delivered in real time or, in rare cases, in the context of time

savings when gathering information by Augmented Reality means. “Time” is also in 10

percent of possible mentions occurring together with “area”, which can be explained

by phrases such as: “With Augmented Reality, an area can be viewed at different

moments in time by superimposing models”.
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It is not surprising that the neutral concepts “game” and “player” frequently occur

together. In 19 percent of their possible mutual mentions consumers discuss both

concepts combined. Obviously, these comments focus on Augmented Reality in the

context of gaming. Additionally, it is again not surprising that “game” is connected

to “gaming” in 14 percent of its occurrences. This thought pattern is demonstrated

by sentences such as: “The future of gaming will probably be Augmented Reality

games”. Moreover, in 10 percent of occurrences, consumers mention “game” together

with “content”. Therefore, as a part of three thought patterns the concept “game” is

a very important one. It is strongly positioned in the consumers’ minds. Thus, for

the Augmented Reality experience not only “game” is an important topic but also the

related aspects “player”, “gaming” as well as its “content”.

“World”, similar to “game”, is a concept anchored in the consumers’ minds,

as it is part of three thought patterns. Therefore, “world” and “environment”

appear in the same consumer posts in 15 percent of the cases. Phrases such as:

“Artificial information about the environment and the objects in it can be stored and

retrieved as an information layer on top of the real world view” illustrate this thought

pattern. Additionally, many consumer posts include the word combination “real world

environment”, which also contributes to the strong thought pattern regarding these

two concepts. Moreover, an additional thought pattern exists between “world” and

“object” in 14 percent of their possible mutual mentions. Here, consumers discuss the

characteristic of Augmented Reality which superimposes “objects” on the real “world”

view. “Computer” is another concept with which consumers mention “world” together

in 13 percent of the cases. The word combination “computer world” illustrates the

linkage between these two concepts. On the other hand, “computer” has a connection

to “system”. This thought pattern is illustrated by consumer statements related to

an Augmented Reality “system”. There are also posts where “system” has another

meaning by referring to AR enabling technology.

A clear connection exists between the neutrally mentioned concepts “phone”

and “device”. This thought pattern occurs in 11 percent of their possible mutual
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occurrences. Here, “phone” is usually referred to as one form of input-“device”, which

is why these two concepts occur in combination in many consumer posts. In other cases,

consumers think of “device” as hardware supplementing a “phone”. Furthermore,

consumers mention “phone” in 10 percent of their possible common mentions in

combination with “app”. Here, it is striking that “app” represents mostly a specific

Augmented Reality application. Apart from “phone”, the concept “app” also occurs

frequently in the same posts like “content”. This shows that consumers associate

these two topics with each other. Here again, “app” is mostly meant as a certain

application that supports Augmented Reality. The comments representative for this

thought pattern indicate that the content of an app is important for consumers. Finally,

other concepts consumers often mention in combination are “display” and “glass”. In

some cases, “glass” is referred to as the material of a certain “display”. In other

circumstances, “glass” is meant as a form of wearable computer as in this case.

In summary, there is a great volume of thought patterns regarding Augmented

Reality, although they are rather weak. This indicates that consumers have a diffuse

perception of this technology. AR is a multidimensional though not yet an established

technology. The strongest thought pattern exists among the neutral concepts “time”

and “information” which mostly refers to the need of consumers to receive information

in real time. Another important association is found between the gaming related

concepts like “game”, “player”, “gaming”, but also “content” which supports the fact

that “game” is a crucial aspect for consumers evaluating Augmented Reality. The

essence of Augmented Reality, connecting virtual objects to real world environments is

also anchored in the consumers’ minds through the strong connection between “world”,

“environment”, “object”, and “computer”. Also quite strong thought patterns exist

concerning hardware technology. For instance, “computer” and “system” are associated

with each other, similar to “phone” and “device” as well as “display” and “glass”.

Regarding the software aspect of Augmented Reality, “app” is strongly connected to

“content” in the consumers’ minds.
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4.5.2.5 Positive and negative concepts

Regarding the positive and negative concepts of the concept network map only, as

displayed in red and green in Figure 11, it is remarkable that consumers discuss

Augmented Reality, if not neutrally, predominantly in a positive context. There are

eleven polarizing topics. While consumers mention ten concepts in a positive context,

they discuss only one in a negative way. Thus, the overall perception of Augmented

Reality tends to be positive rather than negative. Based on their occurrence, the most

positively perceived associations or concepts are “game” which consumers mention

in about 2.6 percent (1,071) of the posts in a positive way, followed by “AR” itself

and “idea”, both accounting for around 2.1 percent (885 and 863), and “app” which

consumers discuss in around 1.9 percent (811) of their statements. For consumers

these topics are the most appealing and fascinating aspects of Augmented Reality.

These areas are also the ones with which consumers are the most satisfied, pleased and

content. The only unfavorable topic is “problem”, which consumers mention in roughly

3.3 percent (1,375) of the posts.

While “problem” occurs in negative polarity only, consumers also mention the

positive concepts in a neutral way. The strongest positive concept “game” as well as

the concepts “camera”, “technology”, “app” and “feature” are discussed in a neutral

context between two and three times more often than in a positive one. Consumers

even mention the concept “AR” in a neutral way almost four times more frequently.

“Experience”, “video” and “phone” also show a tendency towards neutrality, although

not as strong as the others. The only concept which consumers discuss more frequently

in a positive context is “idea”. This indicates that consumers have not yet formed a

clear opinion about Augmented Reality. Moreover, it can be concluded that consumers

discuss none of the topics controversially, as none of the concepts occur in positive and

negative context.

When looking at the top 300 concepts the fact that consumers discuss Augmented

Reality predominantly positively is again supported and becomes even more obvious.

Figure 17 shows the predominance of positive concepts in comparison to negative topics.
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For better visual clarity only concepts of a specific polarity (positive or negative topics)

are displayed. In total, 59 of the 300 most prevailing concepts are positive whereas only

9 are negative. Thus, the quantity of Augmented Reality aspects which consumers

perceive positively is 6.5 times higher than that of the unsatisfying topics. Regarding

the total top 300 concepts, including the neutral ones, consumers perceive almost 20

percent of topics positively but just 3 percent negatively. When investigating the

negative concepts further, only the three concepts “problem” (occurring in 1,375 or

about 3.3 percent of consumer posts in a negative context), “object” (385, about 0.9

percent), and “reality” (252, around 0.6 percent) appear more frequently in the negative

than in the positive polarization. Therefore, these are the aspects of Augmented Reality

where an overall dissatisfaction of consumers exists and where they see problems.
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 Figure 17: Concept network map of Augmented Reality (positive and negative; top 300)

4.5.2.6 The concept “problem”

The negatively discussed concept “problem” deserves some further investigation.

When regarding the drivers there is evidence that consumers discuss the concept

“problem” predominantly in a negative context. The neutral and positive drivers

are only marginal and can be ignored. The negative driver list, shown in Figure 18,

94



4 CONSUMERS’ PERCEPTION OF AUGMENTED REALITY AS AN EMERGING
END USER TECHNOLOGY: SOCIAL MEDIA MONITORING APPLIED

indicates the most dominant associations with this concept. Thus, some consumers

see “big”, “real”, “bad”, “major”, “huge”, and “serious” “problems” regarding

Augmented Reality. When reading into the posts, consumers report a great variety

of “problems” and issues which they declare as “big”, “bad”, or “serious”. Some of

them concern a specific application; others are more general focusing on Augmented

Reality technology at large. More specific associations are “stupid”, “complex”, and

“basic”. Here again, no single category can be identified in which consumers perceive

“problems” with Augmented Reality in this way. Augmented Reality additionally

causes “developmental”, “technical”, but also “ethical” “problems”. While the first

two are manifold, “ethical” issues are mainly concerned with advertising which is forced

upon the user. Wearable devices such as glasses also impose “ethical” issues, consumers

fear.

 

 

Figure 18: Negative concept drivers “problem”

As most of the drivers are based on a plethora of aspects, a deeper analysis of the

negative concept “problem” was conducted. Thereby, a separate concept network map,

as shown in Figure 19, has been generated only focusing on this concept in its negative

polarization. The map contains all negative concepts among the top 500 “problem”-

related concepts that co-occur in posts containing the concept “problem”. This
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isolation of the “problem”-related network clarifies what exactly consumers perceive

as problems regarding Augmented Reality. The map serves as a basis for deeper topic

understanding by showing important phenomena.

When regarding the concept network map of the isolated negative concept

“problem”, there are several dominant topics which occur in the consumer posts

together with “problem”. The most dominant topic is “time”. Consumers mention

this concept in 2.6 percent of the posts in which the concept “problem” has also been

identified. Here, comments mainly focus on “problems” concerning AR application in

real time.

The second strongest topic is “object”, which is identified in 1.9 percent of consumer

comments also containing the concept “problem”. Consumers mostly complain

about inaccurate object recognition and tracking when applying Augmented Reality,

particularly concerning moving 3D objects.

Moreover, “people” are crucial for Augmented Reality representing the third

strongest concept which consumers mention in 1.9 percent of posts related to problems

when using AR. Within this topic, consumers but also developers exchange their

opinions of why Augmented Reality has “problems” to become mainstream. One

important aspect of this “people”-factor is that consumers are not sufficiently informed

and aware of Augmented Reality. Another aspect concerns motion sickness which

occurs when “people” use wearable devices such as glasses for Augmented Reality

application.

Although gaming is the biggest and most positively perceived application area,

consumers also associate some “problems” with Augmented Reality “games”. The

negative concept “game” occurs in 1.7 percent of consumer posts surrounding the

concept “problem”. Here, consumers mainly criticize the lack of quality and flawless

functioning of available AR “games”.

Another interesting problem area is the Augmented Reality “system” itself. In 1.2

percent of “problem”-related posts this concept co-occurs. Consumers refer to various

aspects, among others again concerned with the real-time application: “Constructing
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and debugging real-time systems is often painful and difficult, but the requirements for

AR demand real-time performance”.

A less frequent, yet important concept is “quality”. 0.9 percent of the consumers

who talk about “problems” of Augmented Reality mention this topic. “Quality” in this

case mainly concerns the resolution of image and video data integrated into Augmented

Reality technologies due to low quality cameras.

In summary, tracking-related issues represent one of the major problem fields in

Augmented Reality application. Particularly concerning real-time tracking of objects,

a negative consumer attitude prevails. Consumers are discontent with the available real-

time tracking systems which lead in their opinion on inaccurate object recognition and

tracking which makes a successful AR application difficult. Additionally, particularly

in the gaming context, there is a lack of high quality, flawlessly functioning games.

Consumers also report another lack of quality concerning the integrated cameras which

also leads to inaccurate tracking and recognition of objects and markers. Moreover,

there are some factors related to people which prevent the final breakthrough of

Augmented Reality. Revisiting a sample of posts reveals that consumers and developers

mainly hold a lack of awareness responsible for this deficit.
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Figure 19: Concept network map (problem; negative)

4.5.2.7 Comparison over time

In order to detect long-term changes in consumer expectancy and perception, posts

which were published before December 31, 2006 were opposed to those after January

1, 2007, as shown in Figure 20. This date has been chosen because, as visualized in

Figure 10, starting in the beginning of 2007 the quantity of user generated content
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related to Augmented Reality rapidly increased.

Concepts are positioned on the graph corresponding to the strength of their

centrality value. Centrality values indicate in permille the number of consumer

comments in which consumers discuss this concept in this specific polarity relative to

the total number of comments. The greater the distance of a concept to the origin, the

stronger, more dominant and important is the concept in the specific dataset. Concepts

which are visualized close to the separation diagonal are perceived similarly strong in

both time periods. On the contrary, concepts which are displayed in a greater distance

to the diagonal are more explicitly allocated to the corresponding time interval. Thus,

the closer the concepts are positioned to the separation line, the more similar they are

in both datasets.

First of all, the amount of consumer posts increased considerably. While in the first

period until December 31, 2006, 3.954 consumer comments with 29.917 sentences were

found, the post volume from January 1, 2007 until the time of data collection in 2013

comprises 22.102 consumer comments with 226.896 sentences. Correspondingly, the

number of concepts also increased from 7,331 concepts before 2007 to 21,805 concepts

after 2007. Contrarily, the diversity of the strongest concepts, as visualized in Figure

20, was larger in the earlier time period. This indicates that consumers discussed

Augmented Reality before 2007 in a rather versatile and multifaceted way and their

perception was more diffuse.

When regarding the evaluation and importance of the concepts of the time period

before 2007 (horizontal axis) compared to after 2007 (vertical axis), it becomes obvious

that in the two time periods the concepts have not changed considerably. This indicates

that, although the post volume has increased, little changed in the way consumers

perceive Augmented Reality.

It is remarkable that the neutral concept “AR” occurs more frequently in

the earlier time interval as it was found in 7.54 percent of consumer statements

compared to 6.99 percent in the later time period. This shows that earlier consumer

comments concentrate more on “AR” in general without focusing on specific aspects.
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Nevertheless, consumers perceive and evaluate “AR” more positively in posts after

2007 (2.10 percent compared to 1.79 percent). Additionally, the neutral attribute

“world” is 1.2 times more frequently discussed in earlier consumer posts (6.79 percent

versus 5.67 percent). On the other hand, since 2007 concepts such as “game” (6.64

percent versus 6.31 percent) and “app” (5.09 percent versus 4.83 percent) are more

dominant by trend. Also the concept “time”, which is strongly connected to real-

time applications, is more frequently the focus of discussions in the later time period

(7.40 percent compared to 7.23 percent). It is also noteworthy that the only negative

concept “problem” also occurs a bit more dominantly in later consumer discussions

(3.11 percent versus 2.86 percent). This indicates that consumers’ awareness of issues

associated with Augmented Reality increased in more contemporary posts.

Regarding the topics in positive polarization it is noteworthy that the concepts

“game” (2.83 percent versus 2.27 percent) and “app” (1.93 percent compared to 1.71

percent) are positioned on the side of the later time interval while concepts such

as “idea” (2.07 percent versus 1.95 percent), “experience” (1.92 percent versus 1.59

percent) and “technology” (1.62 percent opposing 1.28 percent) dominate in earlier

discussions. Thus, consumer debates which took place before 2007 contain more general

topics and attest a rather diffuse perception of Augmented Reality. In this time period,

consumers appreciate the “idea” of and the “experience” resulting from applying

Augmented Reality. Additionally, this novel and innovative “technology” fascinates

consumers. Discussions focus on the Augmented Reality technology in general, rather

than on specific applications.

On the contrary, consumers who publish posts in the later time period are more

impressed by the specific aspects of Augmented Reality usage like “games” or “apps”.

Consumers’ perception of the application possibilities of Augmented Reality increased

in the more contemporary time interval. This increase can be explained by the maturing

of AR technology as well as that of enabling technology such as smart phones, and the

better availability of AR products and applications in the mass market in the later

time period.
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In summary, although the differences between the concepts regarding their

assignability to a time period are rather weak, there is a clear tendency in evidence.

Consumers evaluate Augmented Reality before 2007 rather with regards to its

technological aspects and not yet with respect to its specific application and usage.

Additionally, posts in the earlier time interval contain more favorable consumer

comments regarding the general idea of Augmented Reality and the experience which

can be made when applying it. In comparison, concepts referring to the actual usage of

AR such as “game” and “app” occur more frequently in the later time interval. Finally,

consumers tend to complain more about Augmented Reality and mention problems

more frequently nowadays than before 2007. This may be due to the fact that the

real application seems to have started after 2007. It might be that with the launch of

more and better Augmented Reality products, the differences become clearer and more

obvious.
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Figure 20: Comparison of concepts over time before and after 2007

4.6 Outlook

Although the examination of social media content is retrospective, social media

monitoring can contribute to foresight. As a foresight method, it can detect emerging

consumer needs long before the general public recognizes them (Chan & Franklin, 2011;

Keller & von der Gracht, 2014; Lee, Cho, Seol & Park, 2012; Olson, Delen & Meng,

2012). Web monitoring methods are particularly appreciated for their holistic analyses,

earliness and forwardness, future orientation while including present aspects as well
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as the current context, and flexibility (Landwehr, 2007). Particularly, social media

content on a big data scale is appreciated as a useful source of information because it

is the social web where critical discussions develop their own dynamics faster and on a

broader reach than other forms of media (Francisco, 2008; van Liere, 2010). Thereby,

the content of social media posts delivers non-redundant and diverse knowledge and

information (Hecht & Gergle, 2010; Rodan, 2010). Thus, social media monitoring is

a tool for generating foresight already during the emergence of an issue. This vague

information in its early phase of development is described as a weak signal (Ansoff,

1975; Ansoff, 1976; Ansoff, 1980). Therefore, social media monitoring can serve as an

instrument to detect weak signals to which companies respond and upon which they

base their decisions (Keller & von der Gracht, 2014).

Based on the results of this research, Augmented Reality will probably become

more important in the end consumer sphere. The fact that AR is on the rise is

supported by analyzing the development of the post volume over time. No indication

could be detected that this tendency is going to shift in the near future. Additionally,

the predominance of positively perceived topics consumers associate with Augmented

Reality as well as the strength of the positive concept “AR” and its concept driver

analysis show that consumers have a positive attitude towards this technology and

think of it as “great”, “amazing”, and “awesome”. This is an important prerequisite

for a successful mass market adoption.

Nevertheless, the large weight of neutrally perceived topics surrounding AR as well

as the diffuse perception verified through the great volume of different rather weak

thought patterns indicate that the real breakthrough of AR is still not yet achieved.

Consumers have not yet built a clear opinion of AR and the technology has not

yet accomplished to be anchored in the consumers’ minds. The focus of discussion

on mostly technology-centered but not product-specific aspects supports this fact.

Although consumers perceive AR still almost exclusively as a technology not as a

product, the comparison of the period before and after 2007 demonstrates that there is

a trend towards its specific application. Therefore, it can be assumed that consumers
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will be more aware of AR products and services in the near future. Therewith, its

common use will increase as it seems as if consumers appreciate the idea of AR but

also realize some issues and miss specific application possibilities.

Furthermore, companies need to fix some problems consumers recognize. These are

mostly connected to technical and developmental issues such as inaccurate real-time

tracking or a lack of flawless functioning, as well as low quality cameras. Regarding

wearable devices such as glasses, people complain about motion sickness occurring

when wearing them, which also needs to be solved. On the other hand, ethical issues

have to be overcome for end consumers to fully accept and adopt AR. These ethical

problems mainly concern the individual freedom and privacy companies invade through

advertising. Additionally, consumers are concerned that other people utilizing wearable

devices, particularly glasses, might invade their privacy. Nevertheless, the breakthrough

of acceptable enabling technology, above all wearable devices such as glasses, will most

probably lead to the further increase in public interest regarding Augmented Reality.

In general, the trend is leading towards apps, allowing the use of Augmented

Reality on wearable or mobile devices. “App” is already one of the strongest positively

perceived concepts. Compatibility with these devices and simplicity of applications

are particularly important. Thus, as long as future developers concentrate on AR

applications which are “cool”, “innovative”, but on the other hand also “free” of charge,

AR technology will continue to grow in popularity.

It might be that gaming continues to be one of the major application areas

concerning Augmented Reality in the end user sphere. Not only do consumers discuss

AR most vividly in gamer communities, “game” is one of the major topics as well as

the most dominant positive concept related to Augmented Reality.

Apart from gaming, consumer discussions focus on several topics and therefore

serve as indicators for the future path and orientation of Augmented Reality. For

serious applications, opposed to games, it will be crucial to deliver information in real

time. This is also supported by the outcomes from investigating the drivers of the

concepts “AR” and “app”, where “useful” and “interesting” are two of the aspects
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consumers appreciate. Moreover, the content volume by application area indicates

that information and knowledge is the strongest growing field of AR application, which

is already the second largest application category. Based on these outcomes, it might

be that information and knowledge related areas, together with gaming, will become

the most important application areas in the future.

4.7 Conclusions

This study offers a novel approach that uses web monitoring to elicit prevailing

consumer opinions and attitudes towards Augmented Reality. So far, no similar

research on consumers’ perception of Augmented Reality has been conducted. Thus,

the novelty of the results can be considered as high. The results are visualized utilizing

a unique form of concept network map. These outcomes suggest an extensive set of

positively and negatively perceived concepts, indicating consumer attitudes as well as

obstacles.

Gaining a truly holistic picture of the acceptance of Augmented Reality is difficult.

Nevertheless, understanding users’ perception of Augmented Reality has a high

potential to catalyze its future success and serve as a development guideline. Therefore,

foresight into the potential future of AR is possible. Companies should take into

account that although consumers evaluate AR essentially positively, AR also faces

some challenges. First, AR has not reached a stage where it is anchored in consumers’

minds. Currently, its perception is rather diffuse and concentrated on technology-

centric rather than product-specific aspects. Second, there are some technical and

developmental issues where the technology needs to improve. Before Augmented

Reality becomes accepted as part of the user’s everyday life, issues regarding inaccurate

real-time tracking and the lack of flawless functioning, low quality cameras, and motion

sickness caused by wearable devices must be addressed. Third, consumers notice ethical

obstacles regarding the individual freedom and privacy which consumers perceive as

being invaded. Here, users fear an exploitation of the possibilities of AR technology
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for promotion purposes or misuse by others, particularly when using wearable devices.

Nevertheless, Augmented Reality is on the rise and can be expected to become more

important in the end consumer sphere as there is a clear trend towards its specific

application. Consumers appreciate the idea and opportunities of this technology.

Although consumers currently predominantly perceive Augmented Reality as a fun and

entertainment technology mainly positioned in the gaming sector, the results suggest

that applications that focus on information and knowledge transfer are another future

path and orientation of Augmented Reality.
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5 The Future of Augmented Reality: An Open

Delphi Study on Technology Acceptance

5.1 Introduction

Augmented Reality (AR) is gaining importance as a way to link digital information

to the physical world. Different from other technologies, it enables the users to

automatically receive only preselected content relevant to their current situation

or position. The user is no longer confronted with the huge amount of available

information, most of which does not correspond to their actual needs. Although it is a

common technology applied in the industrial and professional sector, it is questionable

if Augmented Reality can succeed to persuade the general public.

Therefore, the aim of this study is to deliver insights into experts’ view of the current

state and future path of Augmented Reality, because experts are the main drivers and

most dominant influences of AR development. Thereby, it should be explored where

experts see the main current and future application fields of Augmented Reality, how

they evaluate its current and future technology acceptance in the consumer area and

how they assess the current and future development of Augmented Reality.

Investigating current and future acceptance and development of a technology which

is still in its infancy regarding the consumer area, is unquestionably a challenging task.

Therefore, this study utilizes a methodology which has not been used in Augmented

Reality research before. An open foresight approach is used in the form of a novel

Open Delphi methodology, which relies on multiple models and theoretical constructs

including the user motivation part of the Technology Acceptance Model and the Hype

Cycle. An open element was added in form of an Online Research Community, which

is an Internet-based forum moderated by the researcher. This future oriented potential

analysis of Augmented Reality is based on the broad knowledge and experience of

recognized experts, who evaluated and discussed issues regarding the acceptance and

development of AR technologies.

In order to provide an overview of this research project, the following section
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introduces Augmented Reality technology, its development and main applications.

Section 5.3 lays out the rationale for this research, its aim and underlying research

questions. Section 5.4 presents the theoretical framework including the Technology

Acceptance Model, the Hype Cycle and foresight methods including the Delphi

technique. Thereafter, in Section 5.5, the methodological process of this study is

explained. Section 5.6 presents the results of this research which are discussed in

the Section 5.7.

5.2 Augmented Reality

Augmented Reality (AR) is “an emerging interactive technology” which combines real

and virtual environments by enriching the physical world with additional, computer-

generated information (Olsson, Kärkkäinen, Lagerstam & Ventä-Olkkonen, 2012, p.

29). Digital information and the real environment are merged in such a way that the

user perceives them as one world (Höllerer & Feiner, 2004). Users are able to “interact

with a mixture of virtual and physical objects, people, and environments” anywhere

and anytime (Dunleavy, Dede & Mitchell, 2009, p. 8).

The first AR applications were introduced by Ivan Sutherland in the 1960s (van

Krevelen & Poelman, 2010). Particularly groundbreaking was the mobile Augmented

Reality system (MARS), developed by Feiner and Höllerer in the late 1990s. This

technology is regarded as one of the first really mobile AR tools, which allowed overlying

graphical tourist information with the sights (van Krevelen & Poelman, 2010; Wagner &

Schmalstieg, 2003). At the end of the 1990s, the ARToolKit, a software and prototyping

framework which was at the users’ disposal free of charge, enabled a broad audience

to easily create Augmented Reality platforms for the first time (Bilinghurst, Kato,

Weghorst & Furness, 1999; van Krevelen & Poelman, 2010; Wagner & Schmalstieg,

2003). This facilitated a wider distribution and broader application of Augmented

Reality.

Augmented Reality offers a great variety of application scenarios. In general,

AR could potentially be applied in almost every context where relevant, useful or
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entertaining context-related ad hoc information is needed (Olsson et al., 2012). The

main fields of application started with and still concentrate on professional support

in contrast to consumer usage (van Krevelen & Poelman, 2010). Therefore, one of

the most promising fields of application is the industrial sector. Augmented Reality is

mainly appreciated in the areas of planning, design, construction, assembly, machining

and maintenance in the manufacturing sphere. Additionally, Augmented Reality

facilitates project management through the visualization of progress and deviations

between as-planned and as-built construction performance (Golparvar-Fard, Pena-

Mora & Savarese, 2009). Collaborating employees use AR applications for improving

and coordinating communication processes (Benford, Greenhalgh, Reynard, Brown

& Koleva, 1998; Broll, Lindt, Ohlenburg, Wittkämper, Yuan, Novotny, Fatah gen.

Schieck, Mottram & Strothmann, 2004; Dunleavy et al., 2009; van Krevelen & Poelman,

2010). Another big field of Augmented Reality usage is learning, teaching, education

and training as AR offers a suitable platform for facilitating and enhancing efficient

learning experiences (Dunleavy et al., 2009; van Krevelen & Poelman, 2010; Wu, Lee,

Chang & Liang, 2013; Yamaguchi & Yoshikawa, 2013). Moreover, AR technologies are

used in the military and medical area (Narumi, Ban, Kajinami, Tanikawa & Hirose,

2012; Peppet, 2012; van Krevelen & Poelman, 2010; Yeo, Ungi, U-Thainual, Lasso,

McGraw & Fichtinger, 2011).

Although Augmented Reality has been adopted for professional use for years, the

technology has only gained public interest recently due to applications which are

more visible for consumers. These are applications which are used at the interface

between enterprises and consumers or in the consumer area. At the interface between

enterprises and consumers, commercial use such as advertising, sales, marketing and

communication activities are supported by Augmented Reality technologies. End

consumers also benefit from new shopping experiences through distribution channels

based on Augmented Reality (Peppet, 2012; van Krevelen & Poelman, 2010).

In the consumer area, the most important form of utilization provide fun and

entertainment applications mainly for the gaming industry (Feiner, 2002; Olssen et
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al., 2012; Peppet, 2012; Piekarski & Thomas, 2002; van Krevelen & Poelman, 2010;

Wilson, Benko, Izadi & Hilliges, 2012). Moreover, Augmented Reality is often applied

to enhance personal information systems. Particularly, when combined with wearable

devices, AR is very suitable for navigation (Olssen et al., 2012; van Krevelen &

Poelman, 2010). Similar to navigation, the area of tourism profits from Augmented

Reality systems, most commonly in the form of sightseeing applications. Museums and

libraries use knowledge and information applications like situated documentaries based

on Augmented Reality for improved information and knowledge transfer (Höllerer &

Feiner, 2004; Olssen et al., 2012; Pence, 2010; Peppet, 2012; van Krevelen & Poelman,

2010; Weiser, 1991; Yovcheva, Buhalis & Gatzidis, 2012). Furthermore, Augmented

Reality transforms and enhances journalism by delivering additional, dynamic and more

vivid information to traditional media (Bauer, Bruegge, Klinger, MacWilliams, Reicher,

Riss, Sansor & Wagner, 2001; Pavlik & Bridges, 2013). Consumers can additionally

use Augmented Reality for social interactions and communication management (van

Krevelen & Poelman, 2010).

The development of successful Augmented Reality consumer applications is not

possible without corresponding complementary technologies. Most obviously, hardware

like smaller, lighter and more powerful mobile computing devices such as digital

cameras, tablets and smart phones, but also socially acceptable wearable devices such as

head-mounted displays became a powerful platform for Augmented Reality applications

(Höllerer & Feiner, 2004; Nee, Ong, Chryssolouris & Mourtzis, 2012; Olsson et al., 2012;

van Krevelen & Poelman, 2010). Moreover, easy to operate multimodal user interfaces

which combine “gestures, speech, sound, vision and haptics” and support “selection,

annotation, and possibly, direct manipulation of physical objects” are a prerequisite

for AR consumer technologies (van Krevelen & Poelman, 2010, p. 8-9). Additionally,

augmenting the real environment with virtual objects requires wireless, real-time

location tracking systems and appropriate registration (overlaying digital object on

the correct position of the real environment). Sophisticated technology is needed for

simultaneously integrating real and virtual objects into physical environments in such
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a way, that the user does not experience any inconsistency or discontinuities when

interacting with both worlds (Golparvar-Fard et al., 2009; Höllerer, Feiner, Terauchi,

Rashid & Hallaway, 1999; Nee et al., 2012; van Krevelen & Poelman, 2010; Yovcheva

et al., 2012).

5.3 Research rationale and objectives

Besides the development of enabling technologies, which considerably contribute to the

proliferation of Augmented Reality, the acceptance of consumers is essential. Regarding

AR, the real breakthrough when it comes to the general public, is in its infancy

(Yovcheva et al., 2012). This is mainly true as, despite the large body of research

that explores Augmented Reality technology, there is still ambiguity as to how AR is

going to develop and be accepted in the end consumer sphere.

Most of the research on Augmented Reality focuses on the further development of

the technology or on exploring industrial applications. Milgram and Kishino (1994)

investigated hardware and output devices such as displays in order to further develop

them. Some scientists concentrated their research on user interfaces (Höllerer et al.,

1999). Others focused on the improvement of algorithms which underlie Augmented

Reality applications in order to enhance the identification and tracking mechanisms of

real world objects (Aittala, 2010; Azuma, 1993).

Regarding consumer research, the majority of the few investigations concentrate

on evaluating the feasibility and usability of technical demonstrators in certain

environments and scenarios (Gabbard & Swan, 2008; Gandy, Catrambone, MacIntyre,

Alvarez, Eiriksdottir, Hilimire, Davidson & McLaughlin, 2010; Kruijff, Swan & Feiner,

2010; Yeo et al., 2011). Dunlevy et al. (2009) investigated the advantages and

disadvantages of Augmented Reality simulations for teaching by means of multiple

qualitative case studies. Olsson et al. (2012) conducted user research based on an

online survey on consumer acceptance using a selection of mobile Augmented Reality

services.

Thus, the whole approach of “user-centered development has been underutilized
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in AR” (Olsson et al., 2012, p. 31). There is a lack of research on consumers and

their acceptance regarding the entirety of Augmented Reality technologies and services

(Olsson et al., 2012). To the author’s knowledge there is no research which focuses

on the prospective and future technology acceptance and development of AR in the

end user sphere. Particularly, due to the rapid development of Augmented Reality

technology and thereby a fast changing level of technology acceptance, there is a need

for technology foresight methods (Behkami & Daim, 2012).

This study addresses this lack of research on consumers by utilizing a foresight

approach which has not been used in Augmented Reality research before. It assesses

the issue from a different angle by not involving the consumer directly in the research.

In order to explore Augmented Reality in this very early phase of end user adoption, it is

not only important to analyze the opinion of potential users but also that of the drivers

of AR development. Therefore, this study aggregates expert opinions on the current

and future development and acceptance of Augmented Reality in the consumer area.

The integration of experts instead of consumers contributes to the current literature as,

to the author’s knowledge, an investigation of experts’ opinion regarding Augmented

Reality does not exist. Additionally, in order to provide meaningful foresights regarding

this topic, experts, in contrast to consumers, need to be involved. This is true as most

foresight methods involve experts rather than consumers. Experts’ predictions and

foresight concerning the development of Augmented Reality are of crucial importance

as they are the ones pushing, promoting and advancing AR technology. Any assessment

and evaluation of experts concerning consumers’ attitude and acceptance is important

in a state where companies are still exploring what kind of applications to develop.

Their foresight of Augmented Reality development is relevant for the future of the

industry by supplying companies with information on how to improve and where to

focus in order to better approach the consumer area. Experts influence in which

direction applications will develop, the focus of application areas, as well as user types

and scenarios. Therefore, experts are the most dominant influences and drivers of AR

development.
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The aim of this study is to deliver insights into experts’ view of the current state

and future path of Augmented Reality. Therefore, an open foresight approach is

used in the form of a novel Open Delphi methodology, which is based on multiple

models and theoretical constructs including the user motivation part of the Technology

Acceptance Model and the Hype Cycle. The following research questions are addressed:

RQ 1: Where do experts see the main current and future application fields of

Augmented Reality?

RQ 2: How do experts evaluate the current and future technology acceptance of

Augmented Reality in the consumer area?

RQ 3: What is experts’ assessment of current and future development of Augmented

Reality?

5.4 Models and theoretical frameworks

In order to answer the research questions, the study is based on several models and

theoretical frameworks which are described in this chapter. First, for answering the

second research question, elements of the Technology Acceptance Model (TAM) were

used as the basis for interview questions. Second, for assessing the third research

question, the Hype Cycle was utilized to explore experts’ opinions on current and future

development of Augmented Reality. Third, as a theoretical basis for this research,

foresight methods in general and the Delphi approach in particular, are used and

therefore introduced in this chapter.

5.4.1 The Technology Acceptance Model

Consumers’ willingness to accept and use Augmented Reality is fundamental for

its success. Unfortunately, new and promising technologies frequently fail since

consumers resist adopting them (Davis, Bagozzi & Warshaw, 1989). Thus, exploring

the technology acceptance of AR is crucial for gaining insights into the way consumers

perceive, accept, and adopt Augmented Reality (Louho, Kallioja & Oittinen, 2006).
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Particularly, because AR is a relatively new technology, it is still commercially and

publicly of limited availability, yet expensive to design, early research is needed to

understand consumers’ perceptions of usability and usefulness of AR in-depth before

this technology is able to mature and succeed in practice. Research on the early stages

of AR development and consumers’ acceptance as well as their motivation is also crucial

because the technology is costly to develop, expensive corrective actions and remedial

work could be avoided (Rasimah, Zaman & Ahmad, 2011). Therefore, in order to

investigate consumers’ motivation to use Augmented Reality the questionnaire of this

study is based on the user motivation part of the Technology Acceptance Model (TAM)

according to Davis (1985) and Davis et al. (1989), as illustrated in Figure 21.

The TAM is the most frequently adopted and empirically validated model

investigating technology acceptance (King & He, 2006). This model allows for

conclusions about the reasons and motivations why a consumer uses the specific

technology or not. Thus, it contributes to the understanding of consumer behavior

(Rasimah et al., 2011).

Figure 21: Technology Acceptance Model; derived from David (1985); Davis (1993); Davis
et al. (1989)

On a contextual level, external variables have an influence on the acceptance of

a technology. External variables are all variables related to the acceptance of the
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technology in question not explicitly represented in one of the other elements of the

model. These can be among others the development of enabling technologies, their

proliferation in the society, as well as demographic or personal characteristics of the

individual (Davis, 1985).

Additionally, on a cognitive level, perceived usefulness and perceived ease of use are

important factors why a technology is accepted or not. Both variables are subjective

evaluations of the consumer which do not necessarily match the actual situation.

While perceived usefulness refers to the expectancy of users regarding the performance

improvement achieved through applying the technology, perceived ease of use is related

to the users’ sensation of how complicated the technology is to apply and how much

effort is needed to use it. Perceived usefulness is of major importance as it strongly

influences consumers’ intentions (Davis et al., 1989). If consumers do not recognize any

value or advantage in using the new technology, they will most likely reject to adopt it.

For the acceptance of a technology this aspect is even more crucial than perceived ease

of use, as users tend to be willing to use a technology they consider useful although

adopting this technology might demand more effort. The influence of perceived ease of

use on intention is important, although it is quantitatively smaller (Davis et al., 1989;

Rasimah et al., 2011).

Regarding the affective level, the consumer’s attitude towards the technology is

another influential factor. It describes the user’s general feeling about the technology

and its performance. This feeling can range from absolutely negative to extremely

positive.

Finally, on a behavioral level, the consumer’s behavioral intention to use the

technology is critical. An individual’s behavioral intention is the degree to which he

or she plans to acquire or not acquire and use this specific technology. The behavioral

intention tends to correlate high with the actual use of a technology. Formulating the

conscious intention to obtain and apply a technology does not necessarily mean that

an individual will actual do so.
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5.4.2 The Hype Cycle

Apart from technology acceptance, it is crucial to investigate how mature Augmented

Reality already is in the user domain and how it is expected to evolve in the future.

A profound knowledge about the evolution and maturity of a technology determines

whether or not businesses continue to invest in the product or service (Linden & Fenn,

2003). Therefore, the questionnaire of this study is based on Gartner’s Hype Cycle, as

illustrated in Figure 22.

Gartner’s Hype Cycle, introduced in 1995, offers a suitable tool to evaluate the

current stage of the technology in the early phases of their life-cycle (Fenn, 1995).

Additionally, the Hype Cycle also indicates consumer attitudes towards the technology

(Linden & Fenn, 2003). Thus, Gartner’s Hype Cycle can also be used as a basis to

analyze opportunities regarding a certain technology (O’Leary, 2008). Moreover, the

hype curve can be interpreted as a measurement of investment risk. Here the beginning

of the curve represents high risk due to little knowledge about the technology and its

acceptance by consumers. The risk decreases towards the end of the cycle where an

informed investment decision is more feasible (Linden & Fenn, 2003).

In Gartner’s Hype Cycle, the typical evolution of an emerging technology is

visualized. The model illustrates the progression from “user and media overenthusiasm

through a period of disillusion to an eventual understanding of the technology’s

relevance and role in a market or domain” (Linden & Fenn 2003, p. 1). While the

first part of the cycle represents the hype triggered by media, the second part displays

the performance gains and adoption growth. The x-axis represents the time since

the introduction of a certain technology and thus its maturity; the y-axis represents

consumers’ expectations of this technology (De Marez Lieven & Gino, 2004).
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Figure 22: Gartner’s Hype Cycle; derived from Fenn & Raskino (2008); Fenn (2010); Linden
& Fenn (2003)

The first phase of Gartner’s Hype Cycle, Technology Trigger, represents the first

upward direction of the hype curve. This first rise is a rather unsubstantial hype

triggered by media. The steep curve in the Technology Trigger phase represents

significant press and industry interest in, or a breakthrough of a certain technology. In

this phase of evolution, usually the technology is not yet fully developed or technically

matured but exists in form of first laboratory prototypes only (Fenn & Raskino, 2008;

Fenn, 2010; Linden & Fenn, 2003).

Strong enthusiasm and projections underlie the second stage in the Hype Cycle,

Peak of Inflated Expectations. The technology’s first-generation products, usually

only available from small startup enterprises for a relatively high price, have been over-

hyped and over-promoted, not able to satisfy increased user expectations. (Fenn, 2010;

Linden & Fenn, 2003).

In the third part of the evolution, Trough of Disillusionment, the technology’s

popularity drops because of the users’ disappointment with its performance and the
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resulting discrediting feedback and negative press. Users become impatient with the

not perfectly functioning technology. The original excitement decreases rapidly (Fenn

& Raskino, 2008; Fenn, 2010; Linden & Fenn, 2003).

The next stage of hype, Slope of Enlightenment, stands for the true understanding

of the technology and its functions, advantages, and disadvantages. An increasing

number of companies offer the technology and refine it. Early feedback as well as the

experiences made by early adopters, provide the basis for significant improvements of

the innovation (Fenn & Raskino, 2008; Fenn, 2010; Linden & Fenn, 2003).

The last phase of Gartner’s Hype Cycle, Plateau of Productivity, represents the

acceptance of the realistic advantages of a technology. As it is in its second or third

generation, the technology itself has gained stability and trust. An increasing number

of enterprises invest in the new technology as the risk level is reduced compared to

earlier stages of the evolution. Meanwhile, approximately one quarter of the target

market uses the technology. At the end of this phase, mainstream adoption begins.

(Fenn & Raskino, 2008; Fenn, 2010).

Gartner’s Hype Cycle is an approach frequently applied in research. Many scientists

base their investigations on this model (Bakker, 2010; O’Leary, 2008; Rao, 2008).

Nevertheless, despite its popularity, to the author’s knowledge, a validation of this

approach does not exist.

5.4.3 Foresight methods

As this study aims to investigate further directions and future development of

Augmented Reality, sophisticated foresight methods need to be employed. Foresight

methods share a common characteristic as they are a “systematic, participatory, future

intelligence gathering and medium- to long-term vision building process” (Keller & von

der Gracht, 2014, p. 81). Usually, foresight techniques are group-based, participatory

methods which rely on qualitative information (Keller & von der Gracht, 2014).

Technology foresight, as defined by Georghiou (1996), is a systematic method of

investigating scientific and technological developments of strong impact on industrial
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competitive position, wealth creation and quality of life. Several years later, Martin

(2002, p. 7) extended the scope of this definition when proposing that technology

foresight is a “process involved in systematically attempting to look into the longer-

term future of science, technology, the economy, the environment and society with

the aim of identifying the emerging generic technologies and the underpinning areas

of strategic research likely to yield the greatest economic and social benefits.” Thus,

technology foresight is a method which leads to the understanding of the current

situation of the technology in question and the expectations of its future development.

Technology foresight offers perspective and outlook as it is either a one-time activity

or an ongoing process. Additionally, it allows companies to identify and characterize

new technology opportunities. Technological tools are increasingly employed to support

qualitative foresight processes. Nevertheless, the basis for qualitative foresight methods

remains creativity and human-centered activity (Keller & von der Gracht, 2014; Porter

& Cunningham, 2005).

Based on the open innovation and wisdom of the crowds approach, foresight

methodologies frequently demand input from outside the company in order to generate

valuable results by providing additional perspectives (Cuhls, 2000; Keller & von der

Gracht, 2014). Labeled as open foresight, these approaches offer great potential for

investigating the future of a technology. Open foresight methodologies provide new

means to integrate experts and lead suppliers into the foresight generation process.

When it comes to technology foresight, similar to open foresight, the integration of

external experts and stakeholders in the research project is omnipresent and common

practice. These methods usually have a participative and discursive design, employing

the best available evidence and judgment, normally provided by external experts

(Daheim & Uerz, 2008; Keenan, 2004; Keller & von der Gracht, 2014).

5.4.3.1 Delphi

In order to use expert opinions for foresight purposes, scientists frequently rely on

Delphi. Delphi techniques belong to the most suitable foresight methods for detecting
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technology development early (Lichtenthaler, 2008; Müller & Müller-Stewens, 2009;

Okoli & Pawlowski, 2004; Woudenberg, 1991). The Delphi method is particularly

appropriate for aggregating expert opinion on the future role of a technology (Cuhls,

2004; Keller & von der Gracht, 2014; Linstone & Turoff, 2011; Martino, 1970).

The Delphi approach is a structured group communication method where experts

are consulted in order to gain answers to questions and issues related to future

situations (Delbecq, van de Ven & Gustafson, 1975; Keller & von der Gracht, 2014;

Linstone & Turoff, 2011; Sackmann, 1974; Turoff, 1970). It is a mainly qualitative,

explorative, predictive, and normative as well as iterative and medium to long-term

oriented interview technique (Cuhls, 2004; Landwehr, 2007; Müller & Müller-Stewens,

2009). The main performance features of Delphi methodologies are their holistic

approach, future orientation, earliness, consideration of present values, adaptability,

and integration of the company environment, but also decision support, technology

orientation, and documentation of results (Landwehr, 2007).

Usually, Delphi approaches incorporate an expert survey conducted in two or more

rounds (Brancheau, Janz & Wetherbe, 1996). In each of the survey rounds, the

participants are asked the same questions again. Starting with the second round,

the results of each round are fed back to the experts before starting the next round

(Dalkey, 1969). With this input, experts can alter their assessments and refine their

answers given in the prior round, influenced by the answers provided by other experts

(Brancheau et al., 1996). Thereby, they acquire new information which tends to be

reflected in their subsequent response. The goal of Delphi is to reach a valid consensus

on the experts’ subjective-intuitive judgment about the future based on the unsure and

incomplete knowledge available (Dalkey & Helmer, 1963; Dalkey, 1969; Brancheau &

Wetherbe, 1987; Cuhls, 2004; Linstone & Turoff, 1975; Müller & Müller-Stewens, 2009;

Rowe & Wright, 1999; Sackmann, 1974; Wechsler, 1978).

By integrating external experts and stakeholders, Delphi uses the idea of the wisdom

of the crowds stating that group judgment leads to less biased results than individual

judgment (Kaplan, Skogstad & Girshick, 1950). Therefore, it responds to the principle
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of open innovation and can be characterized as an open foresight method (Keller &

von der Gracht, 2014; Surowiecki, 2004).

One single Delphi process does not exist. For many studies the conventional Delphi

approach has been modified and adjusted to better fit the research goal. Thus, the

number of survey rounds is modifiable (Mitroff & Turoff, 1975). Some examples

also exist where an originally paper-based survey has been replaced by a real-time

method (Gnatzy, Warth, von der Gracht & Darkow, 2011; Gordon & Pease, 2006).

In other studies, the number of participants has been increased from the first to the

subsequent survey rounds (Baur, Koch, Prügl & Malorny, 2012). Moreover, the number

of participants varies considerably among the Delphi studies conducted. In general,

the goal of Delphi is not to employ a representative number of participants but to

involve the most influential and knowledgeable experts (Keller & von der Gracht, 2014).

When employing a Delphi approach, a huge number of participants is in many cases

dispensable depending on the number of topics, fields, response rate, and the country.

In a small country or a relatively specialized or new research field, a great number

of experts is neither existent nor crucial (Cuhls, 2004). With a smaller number of

participants, costs can be reduced. Additionally, Delphi is frequently combined with

different methods. A combination or extension of Delphi with other techniques should

improve foresight quality, efficiency, or deliver a more complete picture of the future

(Keller & von der Gracht, 2014; Tseng, Chang & Peng, 2009).

The objectivity, validity and reliability of these generated outcomes are particularly

assured through three attributes which distinguish Delphi from other methods and form

the theoretical foundation of every Delphi variant: First, receiving systematic and

controlled group consensus by multi-phase feedback. Scientists confirmed, that results

that reflect the opinion of a group are more accurate than those of individuals (Vroom

& Jago, 1988); Second, integrating a broad basis of experts who have expertise in the

same professional field but have diverse backgrounds with respect to their position,

country of origin, gender, age etc. and therefore are able to provide a diversity of

opinions, perspectives and experiences. In the majority of cases, the consolidation of
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experts delivers better outcomes in comparison to asking laypersons; Third, anonymity

which prevents disruptive factors due to group dynamics such as the bandwagon or halo

effect. This enables both group-informed decisions and high individual performance

in the sense of making correct predictions (Dalkey, 1969; Landeta, 2006; Parenté &

Anderson-Parenté, 2011; Rowe & Wright, 2001; Webler, Levine, Rakel & Renn, 1991).

Moreover, another advantage of Delphi is that it does not require detailed historical

data bases (Müller & Müller-Stewens, 2009) and can be utilized in a multitude of

research contexts for a variety of applications (Cuhls, 2004).

Nevertheless, there are some disadvantages. First of all, there is a lack of clear

methodological standards and definitions on how to generate valid and reliable results

(Sackmann, 1974). Furthermore, the conventional Delphi method is conducted over

a long period of time due to the repeated questioning with influential experts and

therefore demands a considerable amount of resources in form of time and money

(Heijden, 2000; Wilson, 2000). Delphi techniques are thus perceived as delivering an

unfavorable cost/benefit ratio and resource inefficiency (Hilbert, Miles & Othmer, 2009;

Walker & Selfe, 1996). Another challenge is the effective and reliable identification of

appropriate experts (Brown, 2007; Sackmann, 1974; Stewart, 2001). The reliability of

results depends not only on the level of expertise but also on the fact that experts are

randomly selected. In the case of Delphi, there is clear evidence that panel members

are not selected at random in practice (Dalkey, 1969). Moreover, Delphi methodologies

are limited by a lack of direct discussion and exchange of opinions. Highly competent

experts are likely to give quite different answers were no consensus can be reached

(Dalkey, 1969).

5.5 Methodology and procedure

5.5.1 Methodological process of two-step Open Delphi

Within the scope of this study an Open Delphi methodology which has been further

developed has been employed to analyze the experts’ view of the current state

and future path of Augmented Reality. Delphi has been chosen because successful
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technology foresight needs to be based on opinions from diverse angles and backgrounds

(Czinkota & Ronkainen, 1997; Keenan, 2004). For this reason Delphi is a suitable

method for the aim of this study. Additionally, Delphi is adequate for medium to long-

term forecasting, where expert opinions are the only source of information available

(Cuhls, 2004). Due to the lack of knowledge about Augmented Reality technology’s

acceptance and its development, Delphi methodologies are an adequate data collection

method for answering the research questions.

Opening up the Delphi approach and combining it with an open innovation element

is a feasible option. This is true as Delphi is a method which innately encourages

the open innovation principle as it involves many, usually external experts in the

research conducted (Eto, 2003). Particularly, through the impact of the Internet,

Delphi “will foster a new age of participation through communication, coordination,

and collaboration” (Linstone & Turoff, 2011, p. 1712). Additionally, modifications

of the conventional Delphi approach, adaptations of various types of Delphi designs

to different situations, and combinations with other methods, are quite common

(Baur et al., 2012; Czinkota & Ronkainen, 1997; Gnatzy et al., 2011; Gordon &

Pease, 2006; Keller & von der Gracht, 2014; Mitroff & Turoff, 1975; Tseng et al.,

2009). Nevertheless, certain Delphi characteristics are unchangeable. Thus, guaranteed

anonymity of experts, an iterative decision making and consensus reaching structure, as

well as the continuous feedback function was not modified in the two-step Open Delphi

methodology (Bardecki, 1984; Delbecq et al., 1975; Erffmeyer, Erffmeyer, & Lane,

1986; Linstone & Turoff, 1975; Martino, 1970). Other aspects such as the number of

rounds, the number of participants, and the survey design and structure have been

aligned to the objectives of this study.

The further development of Delphi into a two-step approach, displayed in Figure

23, has been applied. The first step, which incorporated the first two survey rounds,

was based on the traditional Delphi methodology, where participants did not interact

with each other during the interview and acted independently and uninfluenced by

others when answering the questions. While the first survey round was conducted in a
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personal meeting, the second one was undertaken via telephone. Both interview rounds

were conducted in October 2013.

For the second step of this research, which is the third and last survey round,

participants had the opportunity to respond to the others’ input directly. Here,

the questions were provided via a closed, restricted Internet-based Online Research

Community platform (see Appendix B). Online Research Communities are Internet-

based forums, moderated by a researcher. They allow participants to exchange and

discuss their opinions and are therefore a form of dialogue-based, interactive research.

This Research Community was set up specifically for this research project. The portal

was open for a fixed period of time comprising four weeks in November 2013. Each

expert could log in to the Delphi portal an unlimited number of times to access the

summary of the previous two survey rounds, answer the questions of the third round

or contribute to the discussion. The anonymity of participants was ensured through

providing avatar names to each of the participants which did not reveal their identity

to others. Additionally, the Online Research Community was secured by an obligatory

login procedure, only allowing users to visit the Research Community to whom the

author had assigned a valid password and username. In both of these steps, a summary

of the experts’ arguments was presented to the participants after each survey round

based on the transcripts of the interviews.
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1. Delphi based Interviews

First survey round: Conducting a face-to-face interview with 12 Augmented Reality 

experts asking open questions

Summary of results: Generating first results, collecting arguments

Feedback: Feeding back a list with all arguments to experts

Second survey round: Conducting a telephone interview with the same experts, asking

the same open questions as in the first round

Summary of results: Describing the main arguments, contrasting the different opinion

groups

2. Online Research Community

Feedback: Feeding back the results of the second interview round including the 

opposing opinion groups to the experts in form of a textual summary via an online 

forum sub-divided into the three central topic areas

Third survey round: Conducting an online survey embedded in the forum asking Likert 

scaled questions

Expert Discussion: Encouraging experts to discuss their opinion and reach consensus by 

providing comment fields at the end of each topic area

Figure 23: Methodological process of two-step Open Delphi approach

5.5.2 Number of rounds

Three phases of iteration are a reasonable number of rounds. There is empirical

evidence that more rounds do not lead to a significantly higher level of consensus

as changes in expert statements appear mainly between the first and second round

(Murry & Hammons, 1995; Schmidt, 1997).

5.5.3 Participants

The prerequisite of a successful Delphi survey is the careful selection of participants

regarding two aspects. First, the participants’ level of expertise should be as high as
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possible. Therefore, participants were selected based on their knowledge and experience

in the field of Augmented Reality. They were recruited and pre-briefed at Inside AR

2013 an Augmented Reality trade fair. With more than 800 attendees from 39 countries,

a huge variety of workshops, presentations, speeches, demonstrations and exhibits,

Inside AR is the worldwide biggest Augmented Reality conference.

As a result, the study is based on 12 qualified, experienced, influential and

internationally renowned Augmented Reality experts. The background of these experts

is diverse concerning their age cohort and other aspects as displayed in Table 8.

Table 8: Participants of Open Delphi survey

 

 

Participant Company Position Business Area Country 
1 Technology company 

offering AR as one of their 
solutions 

CEO B2B India 

2 Large Corporation Marketing Manager B2B Germany 
3 Large Corporation Application Engineer B2B Germany 
4 Startup CEO B2B Austria 
5 Startup CEO B2C Germany 
6 AR company Researcher, Developer B2B Germany 
7 Technology company 

offering AR as one of their 
solutions 

Business Developer, 
Shareholder 

B2C Netherlands 

8 Large Corporation Manager New Media B2C Germany 
9 Large Corporation Design Manager B2B Germany 
10 Large Corporation Vice President Mobile 

Solution Management 
B2B USA 

11 Producer of eyewear 
technology supporting AR 

Director of Operations 
EMEA Region 

B2B Great 
Britain 

12 Business consultancy for 
digital communications 
including AR 

CEO B2B Germany 

Note: B2B: business-to-business; B2C: business-to-consumer 

 

This careful selection of high profile experts leads to the credibility, legitimacy,

and authority of the study. In addition, the expertise of the participants allowed a

reduction of the panel size to 12 experts without decreasing output quality (Duffield,

1993). This is true as a reduction of the panel size does not necessarily reduce the
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quality of results as long as biases due to outliers can be avoided (Duffield, 1993).

In order to deal appropriately with outliers, experts were selected carefully. Delphi

encourages a reduction to a small number of participants, as its attempt is not to

involve a random representative sample of a certain population but to deliver deep

qualitative insights.

Second, a good mix of knowledge and positions should be ensured through

inviting experts and stakeholders who have different backgrounds. The topic could

be investigated from multiple angles and perspectives as experts, lead suppliers and

stakeholders of different age cohorts coming from six countries located on three

continents participated in the study. Additionally, a wide knowledge base from

different areas could be generated as the professional background of participants is

diverse, ranging from business developers and managers, to application engineers

and researchers, all involved in the Augmented Reality industry. The corresponding

companies were either Augmented Reality startups, established AR enterprises,

technology enterprises offering AR as one of their solutions, or large corporations

recently introducing Augmented Reality to their portfolio or strategy, located in

both the business-to-business and the business-to-consumer market. All of the 12

invited experts accepted the invitation to participate in the research and none of them

abandoned the study, equaling a participation rate of 100 percent.

5.5.4 Survey design

According to the research aim and based on theory as well as the user motivation

elements of the Technology Acceptance Model and the Hype Cycle, the Delphi survey

was structured and designed correspondingly. It comprised three areas: (1) Fields of

application, (2) consumer acceptance and (3) development and outlook. The first

question area contained topics including the actual and expected future fields of

utilization and main applications. In the second field, participants were asked for their

opinion regarding the user motivation elements of the Technology Acceptance Model.

These include perceived usefulness, perceived ease of use, attitude towards using, and
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the behavioral intention to use Augmented Reality. The first element of the Technology

Acceptance Model, external variables, was not utilized in this research, as it embraces

an excessive amount of variables not reducible to the main factors in this early stage

of research. The last element of the Technology Acceptance Model, actual system use,

was also not integrated in the survey, as in this early stage of consumers’ adoption

of Augmented Reality, an explicit statement and measurement is complicated. If the

adoption rate of a technology is still low, behavioral intention is the best predictor of

behavior (Bagozzi, 1982; Bartl, Füller, Mühlbacher & Ernst, 2012). In the development

and outlook section, experts answered questions about their opinion on the expected

development of Augmented Reality and in which sector they see the greatest potential

for AR applications. They were also asked to share their opinions about the main

influences on the Augmented Reality development. Finally, participants responded to

the question where on the Hype Cycle they would position Augmented Reality at the

moment.

Researchers recommend the inclusion of open questions in a Delphi study in order

to cover the whole range of opinions, ideas and beliefs (Cuhls, 2004). While the survey

employed for the first two rounds contained open questions only, the questions in the

Online Research Community were in a 6-point Likert scale style, with the exception

of item 1 and item 28 which were single choice questions. All questions were based

on the outcomes of the first two rounds (see Appendix C). This means, the question

design and reduction process was explorative. The answers experts gave in the first two

Delphi rounds built the basis for the questions posed in the last round. After answering

the questions in the Online Research Community, the participants received immediate

feedback concerning the statistical result of the particular question. Thereby, for

each question the mean value of responses experts had given so far was displayed.

Additionally, at the end of each topic field, a comment section was included to enable

the asynchronous discussion among experts. In this way a valid group consensus could

be facilitated. Finally, in order to clearly separate the different research fields, the

questions were clustered and placed on different subordinate sites. Additional valuable
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insights into the opinion of experts regarding the current and future development of AR

were gained by not only including questions demanding the experts’ expectations of

the future development of Augmented Reality, but also their evaluation of the current

situation.

5.5.5 Information and briefing

Crucial for successful Delphi surveys is the provision of sufficient information concerning

the structure, procedure, goal, and background of the study. Therefore, the author

presented the research project by holding a speech at the trade fair as part of the

official conference program. The Delphi participants were introduced to all of the above

mentioned aspects in detail in an initial private face-to-face meeting at the exhibition

venue. Furthermore, updated information was provided by telephone, via e-mail and

a detailed description of the Online Research Community procedure and functionality

was available on the landing page of the Internet forum. In a separate section technical

advice and legal agreements, such as anonymity of participants, were acknowledged.

Additionally, each of the subordinate sites contained further instructions in their

introduction sections referring to the particular task.

5.6 Results

For this research the above suggested two-step Open Delphi design was applied in order

to gain consolidated findings concerning the experts’ opinion of the current state and

future path of Augmented Reality. Consensus or dissent among the participants of the

third round’s questions, mainly based on a Likert scale, was statistically tested with

Kendall’s coefficient of concordance (W). While only few questions lead to a distribution

where all answer possibilities where chosen equally, the majority of questions show a

clear tendency. In the latter case, participants showed either polarized opinions by

strongly agreeing (5-6 on Likert scale) or strongly disagreeing (1-2 on Likert scale), or

a moderate view by choosing the center values (3-4 on Likert scale). Mostly, from round

to round, a clearer tendency towards a specific opinion was achieved. Thus, the aim
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of Delphi has been attained and its advantage has been exploited. In some cases, no

general agreement could be reached among experts in spite of the three Delphi rounds.

Here, mostly two opinion groups could be identified and discussed. A comparison of

means between different questions was performed using the Friedman test (for a general

comparison of multiple related samples) as well as the Wilcoxon Signed Rank test (for a

pairwise comparison of different questions). The test results are said to be statistically

significant when having an alpha error less or equal to five percent. Table 9 shows the

mean, standard deviation and the distribution of experts’ agreements for each question.

A detailed description of the questions is also provided in Appendix C.
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Table 9: Statistical results of Open Delphi survey 

 
 

Question 

Area 

Item  

No. 

Key Issue  Disagree Neutral Agree Mean SD 

Fields of 

application  

- Current state 

1 Main fields of current utilization 

and application of AR 

n.a. n.a. n.a. n.a. n.a. 

Fields of 

application  

- Foresight 

2 Industrial sector is main field of 

future utilization 

0 (0%) 1 (8%) 11 

(92%) 

5.17 0.83 

3 Consumer world is main field of 

future utilization 

1 (8%) 4 (33%) 7 

(58%) 

4.75 1.36 

4 Interface between enterprise and 

consumer is main field of future 

utilization 

1 (8%) 4 (33%) 7 

(58%) 

4.50 1.31 

5 Future of Augmented Reality is in 

the gaming industry 

1 (8%) 4 (33%) 7 

(58%) 

4.83 1.40 

Technology 

acceptance 

- Current state 

6 Consumers currently accept AR 9 (75%) 1 (8%) 2 

(17%) 

2.33 1.37 

7 Reason for low technology 

acceptance is lack of consumer 

affinity for technology 

4 (33%) 8 (67%) 0   

(0%) 

2.75 1.06 

8 Reason for low technology 

acceptance is lack of consumer 

understanding and knowledge of 

AR  

1 (8%) 1 (8%) 10 

(83%) 

5.00 1.13 

9 Consumers perceive AR as useful 7 (58%) 4 (33%) 1   

(8%) 

2.50 1.00 

10 Reason for low perception of 

usefulness is lack of real benefit/ 

value 

0 (0%) 4 (33%) 8 

(67%) 

5.00 1.04 

11 Reason for low perception of 

usefulness is lack of user 

friendliness 

0 (0%) 3 (25%) 9 

(75%) 

5.00 0.74 

12 Reason for low perception of 

usefulness is lack of flawless 

functioning  

0 (0%) 4 (33%) 8 

(67%) 

4.92 1.00 

13 Reason for low perception of 

easiness is too much effort for 

using 

2 (17%) 4 (33%) 6 

(50%) 

4.25 1.49 

14 Reason for low perception of 

easiness is too complicated 

interfaces  

0 (0%) 9 (75%) 3 

(25%) 

4.00 0.74 

15 Reason for low perception of 

easiness is lack of 

instructions/education  

0 (0%) 8 (67%) 4 

(33%) 

4.25 0.87 

16 Reason for low perception of 

easiness is lack of technological 

understanding  

4 (33%) 7 (58%) 1   

(8%) 

3.08 1.31 

17 Consumers’ attitude towards AR is 

positive 

2 (17%) 5 (42%) 5 

(42%) 

3.92 1.16 

18 Consumers’ attitude towards AR is 

negative 

6 (50%) 6 (50%) 0   

(0%) 

2.58 0.90 
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19 Consumers do not have a specific 

attitude towards AR 

0 (0%) 3 (25%) 9 

(75%) 

5.08 0.79 

20 Consumers have an actual 

intention to use AR 

4 (33%) 6 (50%) 2 

(17%) 

3.08 1.24 

21 Reason for low consumer intention 

is a lack of AR awareness 

1 (8%) 2 (17%) 9 

(75%) 

4.75 1.48 

22 Reason for low consumer intention 

is a lack of benefits 

2 (17%) 6 (50%) 4 

(33%) 

3.67 1.44 

Technology 

acceptance 

- Foresight 

23 Consumers will fully accept AR 0 (0%) 5 (42%) 7 

(58%) 

4.67 1.07 

24 Consumers will perceive AR as 

useful 

0 (0%) 3 (25%) 9 

(75%) 

4.83 0.83 

25 Consumers will perceive AR as 

easy 

0 (0%) 5 (42%) 7 

(58%) 

4.58 0.79 

26 Consumers will have a positive 

attitude towards AR 

0 (0%) 4 (33%) 8 

(67%) 

4.92 0.79 

27 Consumers’ intention to use AR 

will be high 

1 (8%) 6 (50%) 5 

(42%) 

4.42 1.24 

Development 

of AR 

- Current state 

28 Current phase of AR on Hype 

Cycle 

n.a. n.a. n.a. n.a. n.a. 

Development 

of AR 

- Foresight 

29 Emotional benefits are important 

for the development of AR 

0 (0%) 5 (42%) 7 

(58%) 

4.75 1.14 

30 Functional benefits are important 

for the development of AR 

0 (0%) 0 (0%) 12 

(100%) 

5.75 0.45 

31 Development of AR is technology-

driven 

1 (8%) 2 (17%) 9 

(75%) 

5.17 1.27 

32 Development of AR is supply-

driven 

1 (8%) 4 (33%) 7 

(58%) 

4.50 1.31 

33 Development of AR is consumer-

driven 

4 (33%) 3 (25%) 5 

(42%) 

3.67 1.83 

34 Success of AR depends on success 

of wearable devices 

1 (8%) 3 (25%) 8 

(67%) 

4.50 1.51 

35 Introduction of wearable devices 

will lead to boom of AR 

1 (8%) 1 (8%) 10 

(83%) 

5.17 1.19 

Note: All data are from the final round of the Delphi survey (N = 12).  
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5.6.1 Fields of application

5.6.1.1 Current state

Five out of 12 experts believe that Augmented Reality is used in all sectors by improving

any process regardless of the industry (see item no. 1 in Table 9). Experts stress

that AR is a technology which has no single use case as there is a multitude of

different applications. Similar to the Internet, AR is not meant for a single purpose

but rather functions as a user interface. Nevertheless, experts argue that this holistic

approach of Augmented Reality causes the issue that companies still need to figure

out the real use of AR. Three experts believe that the main application of Augmented

Reality is in the industrial sector including production, maintenance and engineering.

They argue that Augmented Reality applications are dedicated to utilization inside

the company focusing on improving employee productivity, increasing the quality

of work results, enhancing work flows, and facilitating training. The third opinion

group, consisting again of three experts, believes that AR predominantly exists at

the intersection between the enterprise and consumers for advertising and promotion

purposes, particularly in the retail sector. For them, AR delivers product related

information and explanations helping to promote a product at the point of sale,

and supporting the rise of awareness and interest in products. Only one expert sees

Augmented Reality in the consumer area, mainly providing additional information for

products of the print and press industry and facilitating learning in the field of education

and public sector. Additionally, according to this view, AR brings products to life for

consumers and enhances their experiences through visualizations and simulations of

these rather traditional products and services often situated in the old economy.

In conclusion, the most represented view is that Augmented Reality is currently

used in all industries. Those experts who do not agree see AR either in the industrial

sector or at the intersection between company and consumer area. The opinion that

Augmented Reality predominantly exists in the consumer area is the least represented

view. In general, all experts state that Augmented Reality applications concentrate on
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usefulness rather than on fun and entertainment.

5.6.1.2 Foresight

After the third survey round, 11 of 12 participants agree or strongly agree on the

industrial sector as the main future application area of Augmented Reality. This

affirmative view is reflected by the overall mean (overall mean = 5.17; s. d. = 0.83; see

item no. 2 in Table 9). These experts see AR as an enterprise product in the future.

Additionally, the interface between enterprise and consumer at the point of sale, in the

retail and advertising industry, tends to be accepted as another possible future field of

AR utilization (mean = 4.50; s. d. = 1.31; see item no. 4 in Table 9). Interestingly, in

contrast to their assessment of the current situation, experts tend to see the consumer

world as another potential field of application for future AR use (mean = 4.75; s. d. =

1.36; see item no. 3 in Table 9). Participants believe in AR to penetrate the consumer

experience in a lot of different application forms in the future. Thereby, experts tend

to consider the gaming industry, as a part of the consumer area, as a future market

(mean = 4.83; s. d. = 1.40; see item no. 5 in Table 9). The Friedman test shows,

that, according to experts, there is no statistically significant difference in importance

between the three application areas (p = 0.29). The pairwise comparison using the

Wilcoxon test did neither reveal any difference.

In summary, experts opine that Augmented Reality will be dominant in the

industrial sector but will be existent in the consumer world including the gaming

industry as well as at the interface between enterprise and consumer. They expect

that AR will have the same path as the Internet, which was first used by the industry,

followed by governments and army, and later also for education and science purposes

which lead to the adoption in the consumer market. Experts argue that Augmented

Reality is able to improve any process regardless of the sector. They state that in the

long run it will affect all industries.
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5.6.2 Technology acceptance

5.6.2.1 Current state

Experts expressed their opinion that Augmented Reality is currently rather unaccepted

by the consumer (mean = 2.33; s. d. = 1.37; see item no. 6 in Table 9). They argue

that if AR was accepted, more consumers would use and adopt it. The participants

identified several main reasons for this lack of acceptance. These are either on the

consumer side such as consumers’ missing interest/ affinity towards new technology or

their lack of understanding and knowledge about AR, as well as on the product side

where products are not useful or too difficult to use.

Concerning the reasons on the consumer side, more than 80 percent of experts

believe that a lack of consumer understanding and knowledge of AR is a reason for

the low technology acceptance level. The overall mean reflects this affirmative opinion

(overall mean = 5.00; s. d. = 1.13; see item no. 8 in Table 9). They argue that

people are not aware of Augmented Reality and therefore do not use it. Particularly,

the knowledge level of Augmented Reality in that terminology is said to be absolutely

minimal at the moment. On the other hand, experts rather negate a lack of consumer

affinity towards technology as a possible reason for low consumer acceptance (mean =

2.75; s. d. = 1.06; see item no. 7 in Table 9). The Wilcoxon test results indicate that

there is a statistically significant difference between the two reasons (mean item no. 8

= 5.00, mean item no. 7 = 2.75, p = 0.01). Thus, experts favor a lack of consumer

understanding and knowledge as the possible reason for the low technology acceptance

level over a lack of consumer affinity for technology.

Regarding the reasons for the prevailing lack of acceptance on the product side, the

Technology Acceptance Model serves as a suitable framework (see 5.4.1). All experts

participating in this study recognize a huge value of Augmented Reality applications.

Nevertheless, almost every expert (11 of 12) opines that consumers do not perceive

Augmented Reality as useful at the moment. The overall mean reflects this opinion

(overall mean = 2.50; s. d. = 1.00; see item no. 9 in Table 9). Experts argue that AR
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is mostly perceived as a gimmick or fun factor not able to deliver serious and relevant

context based information at the right place at the right time.

Of major interest is why Augmented Reality products are currently not perceived as

useful by consumers. Experts believe that there is a lack of perceived usefulness either

because products fail in providing a real benefit and concentrate on fun only (mean =

5.00; s. d. = 1.04; see item no. 10 in Table 9), they are not user friendly (mean =

5.00; s. d. = 0.74; see item no. 11 in Table 9), or they don’t work properly (mean

= 4.92; s. d. =1.00; see item no. 12 in Table 9). Participants argue that Augmented

Reality does not provide consumers with real benefit as it is currently rather a hassle

for the consumer to apply. Over one third of experts agrees or strongly agrees that

these three reasons explain the low perception of usefulness. The others also somewhat

agree. The Friedman test indicates, that there is no statistical difference between the

three reasons which implies that experts do not particularly favor one of the reasons (p

= 0.88). The pairwise comparison using the Wilcoxon test did not reveal any difference

either. Thus, for experts, all of these reasons are comparably important.

In addition, experts expect consumers to not perceive Augmented Reality products

as easy to use. In the first two survey rounds the participants identified four main

reasons for this lack of ease of use: First, the high quantity of steps, and thereby the

high effort required for using it; second, user interfaces which are still too complicated;

third, a lack of good instructions for and education on how to use AR products; and

fourth, a lack of technological understanding of the general consumer. Regarding the

first possible reason, experts have a small tendency towards an affirmative opinion

(mean = 4.25; s. d. = 1.49; see item no. 13 in Table 9). Those experts who hold

an affirmative view argue that for AR to become successful, several steps that are still

necessary need to be eliminated. Concerning the second reason, experts have a neutral

view on whether user interfaces are too complicated (mean = 4.00; s. d. = 0.74; see item

no. 14 in Table 9). Those experts who hold an affirmative view believe that Augmented

Reality technology is complicated and therefore not accepted by the mass market due

to difficult to use interfaces. Regarding the lack of instructions and education, AR
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specialists tend to hold an affirmative position. They believe that this lack is the

cause for consumers to perceive Augmented Reality as complicated. Experts state that

good and clear instructions can turn AR products that are perceived as complicated

into tools that are perceived as easy. This rather affirmative view is reflected in the

overall mean (overall mean = 4.25; s. d. = 0.87; see item no. 15 in Table 9). The

last possible source of low perception of easiness, the consumers’ lack of technological

understanding, is again controversially discussed. Most experts hold a neutral view

which again is reflected by the overall mean (overall mean = 3.08; s. d. = 1.31; see

item no. 16 in Table 9). There is statistical evidence, that there is no significant

difference when comparing all of the four reasons by means of the Friedman test (p =

0.08). Nevertheless, when employing the Wilcoxon test, the results reveal, that experts

favor the high effort demanded when using AR as a reason for its low perception of

easiness over a lack of consumers’ technological understanding (mean item no. 13 =

4.25, mean item no. 16 = 3.08, p = 0.04).

The prevailing attitude of consumers towards Augmented Reality is discussed

controversially even after all three interview rounds. In the first two survey rounds,

three schools of thought were formed. The first group believes that there is a

very positive attitude towards Augmented Reality. Consumers are interested in this

technology, they are curious and excited to try it and they are fascinated by the

possibility of merging real and virtual contents. The second group opines that the

general attitude towards Augmented Reality is rather negative, as it does not deliver

sufficient benefits in its current form. The third part of experts argue that consumers

have not built a particular attitude towards Augmented Reality yet, as they are either

not aware of this technology at all, or they know too little about it. Thus, they

opine that an attitude formation has not yet taken place. After the third survey

round, experts hold a neutral position regarding a current positive attitude towards

Augmented Reality (mean = 3.92; s. d. = 1.16; see item no. 17 in Table 9). Moreover,

experts hold a rather negating view regarding a negative consumer attitude (mean

= 2.58; s. d. = 0.90; see item no. 18 in Table 9). None of the experts believe that
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Augmented Reality produces a negative consumer attitude. On the other hand, experts

believe that consumers have not formed a specific attitude towards Augmented Reality

(mean = 5.08; s. d. = 0.79; see item no. 19 in Table 9).

Concerning the consumers’ intention to actually use Augmented Reality products

at the moment there is no clear opinion among experts. Most of them neither agree

nor disagree that there is an actual intention (mean = 3.08; s. d. = 1.24; see item

no. 20 in Table 9). Only few experts believe that consumers already intend to use AR

products. Experts believe it is a long way until consumers really adopt this technology.

To date, there is no real reason why consumers should use Augmented Reality.

Regarding the reasons for this currently rather low consumer intention to use

Augmented Reality products or services, there are two main statements identified in

survey rounds 1 and 2. These are either a lack of awareness or a lack of benefits. After

the third survey round, experts tend towards the view that the low consumer intention

arises from the lack of awareness (overall mean = 4.75; s. d. = 1.48; see item no.

21 in Table 9). They argue that awareness of Augmented Reality among the general

consumer has not been broadly established, yet. Thus, consumers do not know about

Augmented Reality applications and therefore have no intention to use it. On the

other hand, although experts blame the lack of benefits provided by contemporary AR

application as one of the reasons for the rather low perceived usefulness and the current

consumers’ attitude towards AR, experts hold a neutral view whether this is also the

main reason for the low consumer intention (mean = 3.67; s. d. = 1.44; see item no. 22

in Table 9). The Wilcoxon test reveals that there is a statistically significant difference

between the two reasons (mean item no. 21 = 4.75, mean item no. 22 = 3.67, p = 0.03).

A lack of benefits delivered through Augmented Reality products is not the favored

reason for the low consumer intention to use AR. Nevertheless, it certainly plays a role

in consumer decision making.

In conclusion, experts opine that Augmented Reality is not yet accepted by the

general consumer. According to them, this is due to a lack of consumer understanding

and knowledge rather than due to a lack of consumer affinity towards technology.
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Moreover, the participants state that consumers do not perceive Augmented Reality as

useful yet. The experts report three reasons for this low perception of usefulness. First,

products fail in providing a real benefit and concentrate on fun only, second, they are

not user friendly, and third, they do not work properly. On the other hand, the experts

did not clearly identify reasons why consumers do not perceive AR as easy. They do

not evaluate the complicacy of interfaces to be the reason for consumers’ perception

of a low level of easiness. The effort needed to use AR products as well as the lack

of good instructions are rather, but also not concordantly, accepted as the reasons. A

lack of consumers’ technological understanding is not favored as a possible source. In

addition, experts stated their opinion about consumers’ current attitude towards using

Augmented Reality products. The experts believe that specific consumer attitude

towards Augmented Reality has not evolved yet. If existent, the attitude is believed to

be positive rather than negative. Concerning the actual intention to use Augmented

Reality applications, the view of an absence of intention also tends to dominate. Only

few experts believe that consumers already intend to use AR products. The experts’

main opinion is that the low consumer intention arises from the lack of awareness. On

the contrary, although experts blame the lack of benefits provided by contemporary AR

application as one of the reasons for the rather low perceived usefulness and consumers’

current attitude towards AR, experts do not favor it as the reason for low consumer

intention.

5.6.2.2 Foresight

Experts tend to be of the opinion that Augmented Reality, although not yet accepted by

the consumer, will be fully accepted in the future (mean = 4.67; s. d. = 1.07; see item

no. 23 in Table 9). According to the experts, the AR industry has limitless application.

Acceptance may take time but there is definitely great potential. Regarding the

future consumer perception of usefulness, the experts consistently prospected a positive

development. After the third survey round, 75 percent agreed or strongly agreed

that consumers will perceive Augmented Reality as useful in the future. This rather
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affirmative opinion of the 12 experts is reflected in the overall mean (overall mean =

4.83; s. d. = 0.83; see item no. 24 in Table 9). The participants argue that the

possibilities of AR to deliver real use to the consumers are limitless. They think

consumers will definitely adopt the technology in the long run because it delivers

support, many benefits and great value. When it comes to the consumer perception

of easiness, the Delphi procedure led to agreement among experts that Augmented

Reality applications will be perceived as easy in the future (mean = 4.58; s. d. =

0.79; see item no. 25 in Table 9). None of the participants believes that AR will not

be easy for consumers. They explain that in the future, when consumers have been

educated on how to use Augmented Reality, and when they understand the products,

they will perceive it as easy. Additionally, after the last round of the Delphi survey,

the experts tended to opine that consumers will have a positive attitude in the future

(mean = 4.92; s. d. = of 0.79; see item no. 26 in Table 9). They believe that

consumers will appreciate its benefits and their interest in this technology will further

increase. Similarly, regarding consumers’ intention to use Augmented Reality, the

experts’ average view is rather affirmative, although half of the experts chose a neutral

position (overall mean = 4.42; s. d. = 1.24; see item no. 27 in Table 9). The

participants explain that when certain steps are taken to improve Augmented Reality

and make it easier and more beneficial, then people will start using it. The Friedman

test indicates, that there is no statistical evidence that experts particularly favor one of

the reasons (p = 0.24). The pairwise comparison using the Wilcoxon test did neither

reveal any difference. Thus, for experts, all of these reasons are comparably important.

Summing up, in contrast to the low current level of technology acceptance supported

by the experts, the majority forecast the future level of acceptance to be high. This

view is also reflected in the assessment of consumers’ future perception of usefulness.

About 75 percent of the participants agree or strongly agree that AR will be perceived

as useful in the future. The future perception of easiness is also prospected to be

high in almost 60 percent of the responses. Consequently, participants also rate

the future consumer attitude towards Augmented Reality high. The only element
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of the Technology Acceptance Model which experts do not consistently forecast to be

high, although there is no statistical difference to the other issues, is the consumers’

future intention to use AR applications. Here the opinion is distributed almost equally

between a neutral and an affirmative view, although the overall mean shows a small

tendency towards an affirmative view.

5.6.3 Development of AR

5.6.3.1 Current state

Experts allocated Augmented Reality on Gartner’s Hype Cycle (see 5.4.2). There are

two opinion groups of equal size (see item no. 28 in Table 9). While one group of

experts (5 of 12), mainly the employees of large corporations, believes that Augmented

Reality is currently in the first phase of the Hype Cycle, Technology Trigger, the other

group (5 of 12), consisting predominantly of CEOs and managers of smaller businesses,

opines that AR is currently present in phase four, Slope of Enlightenment. Only two

responses deviate from the opinion of these two groups.

What the two opinion groups have in common is the belief that Augmented Reality

has to currently be positioned on an ascending part of the curve, leaving the low or

valley behind. Therefore, the majority of experts (10 of 12) believe that the current

level of public attention and interest regarding Augmented Reality is relatively low.

According to Gartner’s Hype Cycle, both of these lows will definitely lead to a rise.

Thus, Augmented Reality is believed to be in a phase where expectations are increasing

from a minimum.

Curiously, what varies is the experts’ opinion of the evaluated maturity or time since

the announcement or introduction of AR technology. This dissent has consequences

for the future development of Augmented Reality. According to Gartner’s Hype Cycle,

Technology Trigger, which is in the first phase, would mean that Augmented Reality

exists in early proof-of-concept versions only, and is not available in the form of usable

products. A media boom would start soon which would trigger a significant increase in

public attention and interest. On the other hand, in the Slope of Enlightenment phase,
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consumers start to truly understand the technology and its benefits. Companies already

start to offer marketable products. Here the real breakthrough regarding the general

public would start. Experts who hold this view argue that AR technology, both on the

software side and on the hardware side, is at the point where it is able to be adopted

by the mainstream user.

In summary, more than 80 percent see the current state of AR development at a

point of rather low public attention and interest. Half of them think Augmented Reality

is in the Technology Trigger phase of Gartner’s Hype Cycle. The other half opines

that AR should rather be positioned in the fourth phase, the Slope of Enlightenment.

Therefore, both opinion groups support a current and future rise in Augmented Reality

popularity as this is the consequence for both of the considered Hype Cycle phases.

The experts’ opinions do not reflect Gartner’s official placement on the Hype Cycle.

In 2010, Augmented Reality was officially classified as a high impact technology in

the second phase of the Hype Cycle, Peak of Inflated Expectations (Fenn, 2010). In

2013, Gartner places Augmented Reality technologies on the third phase of their Hype

Cycle, Trough of Disillusionment (LeHong & Fenn, 2013). Thus, although according to

LeHong and Fenn (2013), Augmented Reality reached the Trough of Disillusionment

phase in 2013, which would lead to an increase in popularity only in the next phase,

the participants already see AR in one of the two rising parts of the curve. Moreover,

Gartner’s analysts suppose that it will still take Augmented Reality five to ten years to

mainstream adoption (LeHong & Fenn, 2013). Summing up, the consulted Augmented

Reality experts and specialists evaluate the current state of Augmented Reality more

optimistically than the official rating proposes.

5.6.3.2 Foresight

All of the experts believe that Augmented Reality is not just a short hype but will

continue to grow in importance. The Delphi procedure has shown that according to

all of them, Augmented Reality will have its place in the future or could even be

the “next big thing” introducing a new era. They believe that Augmented Reality
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will be an integrated technology, just like or even replacing the Internet. The experts

even believe that Augmented Reality will become the biggest technology market in the

future. They expect that in the next couple of years Augmented Reality applications

will be an integral part of every mobile phone, adopted by the majority of consumers.

There are some factors which have an influence on the further development of

Augmented Reality. Experts believe in the importance of two benefit dimensions. They

evaluate emotional and functional benefits provided by Augmented Reality applications

as crucial for its future path. After the third Delphi round, respondents believe that

the development of Augmented Reality depends on whether or not the technology is

able to provide functional benefits to the consumer, such as saving time and money or

simplifying life (mean = 5.75; s. d. = 0.45; see item no. 30 in Table 9). Fewer experts

hold the view that Augmented Reality also needs to incorporate emotional benefits for

becoming a success (overall mean = 4.75; s. d. = 1.14; see item no. 29 in Table 9). The

experts explain that emotional benefits are important in the business-to-consumer area

when Augmented Reality is used for promotions and entertainment, whereas functional

benefits are crucial for both, the business-to-consumer and business-to-business market.

The experts state that the functional benefits will have to finally outweigh the emotional

benefits if Augmented Reality is adopted by mainstream users. There is statistical

evidence that the experts evaluate functional benefits as more important than emotional

benefits due to the results of the Wilcoxon test (mean item no. 30 = 5.75, mean item

no 29 = 4.75, p = 0.02).

In the first two Delphi rounds, three drivers of further development could be

identified. First, experts attach some importance to the supply as a driver for AR

development (mean = 4.50; s. d. = 1.31; see item no. 32 in Table 9). They believe

that, driven by supply, the future of Augmented Reality depends on the number of AR

products available on the market and the increase in marketing efforts promoting these

products. Second, the influence of the consumer is mentioned, although on average

rather neutrally perceived as a driver of AR development (mean = 3.67; s. d. = 1.83; see

item no. 33 in Table 9). According to this part of the interviewees, Augmented Reality
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does depend on the growth of the target population (consumers with a technology

affinity; smart natives), and the fact that consumers seek excitement and additional

experiences. Third, the experts state that Augmented Reality is technology-driven

(mean = 5.17; s. d. = 1.27; see item no. 31 in Table 9). They argue that only

with the development of adequate complementary technology, a further development

of AR is possible. Thus, according to the participants, an increase in smartphones,

improvements regarding software as well as hardware, the rise of mobile Internet and

increased connectivity are the prerequisites for Augmented Reality to become a success.

Neither the Friedman test (p = 0.08) nor all possible pairwise comparisons using the

Wilcoxon test reveal that there is a difference between these drivers.

The experts particularly mention wearable devices such as glasses as important

technology which serves as a driver for Augmented Reality development. While in the

first two rounds one part of experts believes in a dependence of successful Augmented

Reality development on the success of wearable devices, the other part believes that

the introduction and improvement of wearable devices will lead to an Augmented

Reality boom and to its mainstream use, but even without wearable devices, AR will

be successful in the future. More than 80 percent of participants strongly support

the view that Augmented Reality will boom with the introduction and refinement of

wearable devices. This affirmative view is reflected in the overall mean (overall mean

= 5.17; s. d. = 1.19; see item no. 35 in Table 9). In addition, 75 percent of the

experts share the belief that the success of Augmented Reality absolutely depends on

the success of wearable devices. The overall mean reflects this rather affirmative view

(overall mean = 4.50; s. d. = 1.51; see item no. 34 in Table 9). The results of the

Wilcoxon test reveal that the experts do not attach more importance to either of the

two issues (mean item no. 35 = 5.17, mean item no. 34 = 4.50, p = 0.27).

In conclusion, the consulted experts believe that Augmented Reality is not a

short hype but a technology of increasing and lasting importance. According to the

participants, mainly the ability of Augmented Reality to provide functional but also

(to a lower extent) emotional benefits will determine the success or failure of this
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technology. Very clear is the view that the future path of Augmented Reality is

technology-driven and therefore dependent on the introduction and improvement of

complementary technology, above all wearable devices. In addition, interviewees believe

that its development also depends on the consumer as well as supply factors such as

the number of available AR products or the marketing efforts dedicated towards them.

5.6.4 Consensus

Kendall’s coefficient of concordance (W) is applied to statistically test agreement

among experts (Howell, 1982; Kendall & Gibbons, 1990; Schmidt, 1997; Siegel &

Castellan, 1988). According to Schmidt (1997), Kendall’s coefficient of concordance

(W) realistically indicates whether consensus has been reached and what its relative

strength is. Schmidt’s suggestions are used to interpret Kendall’s W (Schmidt, 1997).

A successful Delphi study should lead to an overall value between W = 0.30 and W =

0.45 before ending the study. Following the examples of other researchers, Kendall’s W

is only used in the final round of the Delphi survey (Brancheau & Wetherbe, 1987). The

results of this last survey round are a “fair estimate of the ‘true’ consensus” (Schmidt,

1997, p. 765; Siegel & Castellan, 1988).

For the final round, Kendall’s W was calculated regarding the experts’ evaluation of

the current state of technology acceptance regarding Augmented Reality. The resulting

W (= 0.42), as displayed in Table 10, indicates according to Schmidt (1997) that weak

to moderate consensus has been reached. This consensus is statistically significant (p

= 0.00). For the future development of Augmented Reality, there was weak significant

consensus (W = 0.29; p = 0.00). On the other hand, there was a not significant, very

weak agreement among the participants regarding the future technology acceptance of

AR (W = 0.12; p = 0.24). Regarding the results of the final Delphi round concerning

the future fields of application also very weak agreement (W = 0.11) was reached at a

not significant level (p = 0.28). Thus, no consensus was reached among experts in some

cases. This can be explained by the high quality and expertise of participants who tend

to remain with their opinion given in the first round (Cuhls, Breiner & Grupp, 1996).
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Table 10: Consensus measured by Kendall’s W

 

 

 

 

Question Area Item No. Kendall’s 

W 

Significance 

p 

Interpretation according to 
Schmidt (1997) 

Fields of application - 
Current state 

1 n.a. n.a. n.a. 

Fields of application - 
Foresight 

2-5 0.11 0.28 Not significant very weak 

agreement 

Technology acceptance - 
Current state 

6-22 0.42 0.00 Significant weak to moderate 

agreement 

Technology acceptance - 
Foresight 

23-27 0.12 0.24 Not significant very weak 

agreement 

Development of AR - 
Current state 

28 n.a. n.a. n.a. 

Development of AR - 
Foresight 

29-35 0.29 0.00 Significant weak agreement 

 

 

5.7 Discussion and conclusions

This study is based on a two-step Open Delphi approach in order to investigate the

current state and future path of Augmented Reality from an expert perspective. The

main contributions are the insights gathered by means of this research, as well as the

development of a new Delphi methodology.

5.7.1 Reflecting the results

By analyzing and discussing the results of this research project, a contribution to the

state of knowledge concerning Augmented Reality in the consumer area has been made.

The improved understanding of users’ acceptance towards AR applications and their

issues possesses a high potential to catalyze application success, and therefore can be

utilized as a guide for developers and manufacturers. Despite the former research on

AR, there was a lack of results focusing on technology acceptance and its prospected

development. The novelty value of these outcomes can be considered high as, to the

author’s knowledge, no research on technology acceptance concerning AR has been
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published.

The main outcome of this research is that, regarding Augmented Reality, the real

breakthrough when it comes to the general public is still in a preparatory phase.

Currently, although AR technology is used in all kinds of industries, it is predominantly

appreciated in the industrial sector or, to a smaller degree, at the intersection between

companies and their clients for marketing purposes. Utilization in the consumer area is

not prevalent. Nevertheless, the foresight is quite promising. Experts see Augmented

Reality to be widely adopted in the consumer sphere, including the gaming industry,

parallel to the currently dominant application areas.

The participating experts, although rating the current overall technology acceptance

level and with it the usefulness, attitude and behavioral intention regarding Augmented

Reality quite low, forecast a very positive future. A direct comparison of these aspects

is illustrated in Figure 24. The corners are data points which represent the number

of experts who chose this particular answer. Particularly, the foresight of the overall

technology acceptance will change according to the experts in a positive way compared

to the current situation. The results of the Wilcoxon test indicate that there is a

statistically significant difference between the current and the future acceptance level

(mean item no. 6 = 2.33, mean item no.23 = 4.67, p = 0.01). Additionally, the future

level of perceived usefulness will increase significantly according to experts (mean item

no. 9 = 2.50, mean item no. 24 = 4.83, p = 0.00). Less drastically but also to a

great extent, consumers’ attitude towards AR is expected to improve. According to

the Wilcoxon test, there is a statistically significant difference between the two issues

(mean item no. 17 = 3.92, mean item no. 26 = 4.92, p = 0.05). The behavioral intention

is also prospected to increase, which again could be statistically verified (mean item no.

20 = 3.08, mean item no. 27 = 4.42, p = 0.04). The huge discrepancy between the not

so well rated current state and the extremely positively estimated foresight indicates

major improvements regarding the future acceptance of Augmented Reality.
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Figure 24: Comparison of technology acceptance elements between current state and
foresight

The results reveal that getting the consumer to use AR applications may be

more challenging than expected. Major improvements are necessary for Augmented

Reality to be accepted by the consumer. First, external factors, most importrorthy

benefit of AR products for consumers. Many available applications focus on fun

and entertainment. Existing products do not only fail to provide a real benefit

but also do not work properly and flawlessly. It seems that the most valuable

Augmented Reality applications will be those providing functional benefits for the
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consumer such as improving effectiveness, efficiency and quality or decreasing time

when applied for a certain activity. Fourth, a deficient level of user friendliness

negatively influencing consumers’ current acceptance has been reported. This arises

from a shortage of appropriate guidelines and easy to understand instructions, too

much effort needed to use a product, and too many steps before its benefits can be

fully exploited. Additionally, easier and simpler user interfaces would facilitate the

mainstream distribution of Augmented Reality products and services.

That these issues could be overcome is reflected in the experts’ opinion that

Augmented Reality will be broadly adopted by the consumer. The respondents

believe Augmented Reality will have a huge effect on the daily life of consumers and

their future interaction with technological devices. The results of this study indicate

that Augmented Reality is no short hype but a technology of increasing and lasting

importance.

5.7.2 Methodology revisited

The hitherto published literature does not provide a Delphi methodology incorporating

an open discussion element. Therefore, the author proposes a two-step Open Delphi

methodology, which culminates in an Online Research Community. This combination

of conventional Delphi interviews with a data collection extension based on an Online

Research Community delivered various advantages:

First, an Online Research Community provides a well-defined framework for

carrying out a research task through the integration of information and communication

technology. As suggested by Keller and von der Gracht (2014), information and

communication technology can serve as a major driver in foresight as it improves output

quality and data accuracy. Particularly beneficial is the inclusion of these technological

tools when research aims to link knowledge from different sectors, disciplines and

experts (Keller & von der Gracht, 2014).

Second, the use of information and communication technology in foresight methods

increases the efficiency of the process (Keller & von der Gracht, 2014). Expert
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panelists and researchers can access information faster. Time and complexity are

reduced as the Online Research Community offers the possibility for instant feedback,

information collection, evaluation and transfer. The generation of inputs as well as

the interpretation of outputs is facilitated compared to traditional Delphi procedures.

Thereby, this procedure eliminates the general disadvantage of Delphi, which is

originally complex to handle and expensive to implement, by representing a more

time and resource-efficient forecasting approach. Therefore, it is more suitable for

the business and entrepreneurial context whose actors usually deal with restricted time

and monetary resources.

Third, as it is based on an Internet platform, an Online Research Community is

more convenient for participants due to its 24/7 accessibility. Members can log on to

the site at any time and from any place within the previously communicated period of

time. This enhances a flexible response and feedback process where no scheduling of

meetings and interviews is needed. Frequently occurring time shift problems for experts

from different countries are overcome. This is particularly advantageous as participants

are typically experts whose available time is rather restricted. Thus, the integration

of an Online Research Community can potentially open up the foresight process to

an unrestricted number of participants in order to gather statistically representative,

quantitative data.

Fourth, the Online Research Community enables the collaboration and interaction

of participants. Experts have the possibility to exchange opinions by utilizing the

discussion tools provided on the site. This allows participants to explain their answers

and to directly comment on feedback and arguments from others. The method thereby

facilitates in-depth discussion and debate. This leads to a better understanding of

others’ opinions and thereby facilitates consensus reaching. Thereby, the critique placed

on traditional Delphi procedures that the methodology is limited by a lack of direct

discussion and exchange of opinions leading to lower consensus can be averted.

Fifth, the integration of an open innovation element such as the expert forum creates

an atmosphere that fosters experts’ creativity and motivation through its gamification
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characteristics and the strong visual support. The instant feedback tool which provided

the participants with the statistical results of the questions immediately after having

answered them could also serve as an incentive for participation. Thus, the combination

of traditional Delphi procedures with an Online Research Community facilitates the

generation of input and the interpretation of output compared to classical Delphi

methodologies.

Thus, the suggested two-step Open Delphi can serve as a valuable research tool.

Nevertheless, this study can only be the beginning. Following the proposed procedure,

displayed in Figure 23, other researchers can adopt this method for various kinds of

investigations, where the utilization of a Delphi methodology is feasible. Nevertheless,

some adjustments, modifications as well as tests are needed in order to overcome the

following issues:

First, although offering a great potential and gaining in importance, foresight

methods such as Delphi, cannot predict or forecast the future, but only stimulate

creativity and point out possible future paths (Coates, 2010). Delphi outcomes are

judgments and estimations of experts only (Wechsler, 1978). The gathered foresight

data can never give certainty about the true development of a technology. The

information can only be used as a working tool (Cuhls, 2004). Therefore, further

research is needed to prove the results by means of hypothesis testing approaches.

Second, although the experts still meet in private and anonymously on the

communication platform, they interact and discuss directly with each other at the end

of the last Delphi round. This reactivates some disadvantages of the conventional way

of pooling individual opinions which were overcome in traditional Delphi procedures.

The presence and influence of others is found to lead participants to give less accurate

answers and thereby negatively impacts the quality of results (Asch, 1951; Asch, 1955;

Sanna, 1992). Direct discussions degrade the opinion of the group (Dalkey, 1969). It

is likely, that participants who are directly confronted with other experts adjust their

initial correct opinion to the wrong opinion of the group’s majority, either because of

dominant individuals or due to peer pressure for conformity (Bond & Smith, 1996).
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Although this is mainly true for face-to-face discussions, the experts’ responses in this

study were not strictly independent. Further research is needed in order to investigate

whether the direct confrontation of participants in the Online Research Community

leads to undesired deviations in response behavior. The two-step Open Delphi approach

should be tested and its outcomes should be compared to those of conventional Delphi

methodologies.

Third, this research utilized qualitative methods only. With a sample of 12 experts,

the results of this Delphi study are not representative. It does not allow access to

the investigated issue by quantitative means. A larger panel size may lead to more

heterogeneity and prevent single outliers to distort the results. The weight of a single

participant could thereby be reduced. Therefore, the number of participants should be

increased in order to produce more representative and statistically valid results.

Fourth, identifying the most suitable experts who have a high level of expertise is

a major challenge. The results of this study are heavily influenced by the non-random

selection of the research sample, which consisted of experts in the field of AR who base

their business success on this technology and therefore favor AR and are convinced of

its success. Thus, the study does not represent the view of unbiased neutral experts.

Therefore, future research building on the outcomes of this Delphi study is necessary

to gain a complete picture of Augmented Reality acceptance.
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6 Conclusion

This thesis comprises four studies that serve the common objective to review, apply

and further develop digital innovation research methods. This topic is particularly

relevant because open innovation research methods demand extensive investigation

as they are rather new and not sufficiently researched (Dodgson, Gann Salter,

2006). Moreover, there is a deficient state of knowledge concerning tools such as

Online Research Communities. Particularly, there is a lack of research regarding the

contribution of technologies enabling open innovation through facilitating the flow and

transfer of external knowledge (Dodgson et al., 2006). Additionally, the adoption of

open innovation and the collaboration with consumers will be a strategic decision for

companies in order to secure consumers’ satisfaction on a long term basis. Therefore,

open innovation is increasingly interesting for practitioners (Dahlander Gann, 2010;

Gassmann Enkel, 2006b). An assessment of open innovation methods, including the

verification of their practical potential is still lacking (Chiaroni, Chiesa Frattini,

2011; de Valck, 2005; Füller, Jawecki, Bartl, 2006b; Gassmann, 2006; Kozinets,

2002). Additionally, companies lack knowledge about the correct application and

adoption of digital open innovation tools as well as their benefits (Diener Piller, 2009).

Therefore, this thesis should deliver a reliable framework to companies for improving

their competitiveness and thereby to provide managers with advice regarding emerging

methods to collaborate for open innovation.

In the second chapter, open innovation builds the framework for an examination of

how online community content, processed through netnography, can be integrated into

the innovation process of companies in the field of e-mobility. Netnography succeeded in

combining qualitative research with benefits of quantitative tools as it replaces usually

manually performed activities with automatized web solutions. Nevertheless, the

netnography approach relies predominantly on the researcher’s capabilities. Therefore,

it should not be the aim in the future to completely automatize the process but rather

to maintain and emphasize the qualitative nature of the netnographic methodology.
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Along the case study conducted in the e-mobility industry, the great variety of findings

produced by means of netnography has shown that it can serve as a suitable method to

access online community members’ creative ideas and thereby use the innovativeness of

online consumer knowledge for the innovation process. It aggregated in-depth consumer

insights which reflect a landscape of explicit and implicit needs, motivations, problems,

desires, experiences and problem solutions directly derived from consumer statements.

One example for such an insight is that consumers are interested in integrating cameras

into their vehicle. This need arises due to improved safety as it could prevent theft or

provide event documentation in the case of an accident. Thus, the outstanding benefit

of netnography is to deliver insights into the attitudes of consumers who are not only

searching for information in online communities, but are also willing to offer solutions.

The netnographic approach delivered both information as well as solution information

regarding the subject under investigation. This is remarkable as need information

is latent information difficult to detect as the information is frequently only “tacit”

(von Hippel, 1994). Capturing need information enables a deeper understanding of

consumer needs and improvement of the innovation process by increasing effectiveness

and the possibilities of a successful product launch (Reichwald Piller, 2009). On

the other hand, identifying solution information helps companies to solve a specific

problem and improves efficiency of the innovation process (Reichwald Piller, 2009; von

Hippel, 1994). In order for a problem to be solved or a new product to be developed,

a combination of need information and solution information is crucial (Herstatt von

Hippel, 1992; von Hippel, 1994). Therefore, in order to help companies to pursue

the outside-in process of open innovation, netnography could be used as an adequate

online research tool. Given the growth of social media and other virtual communication

channels it can be expected that netnography will become more important in the future.

Undoubtedly, netnography will also play an important role in the future of market

research.

The third chapter explores the academic literature on netnography. Therefore,

a systematic content, citation, and bibliographic analysis have been conducted.
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Moreover, author patterns of 116 articles published in Science Direct, Emerald, ISI

Web of Knowledge, and EBSCO from 1997 with the introduction of the term up until

2012 are presented. Thereby, this study provides a first systematic review of literature

on netnography research. The existing body of knowledge on this qualitative technique

provided the basis for future contributions in this dynamic and still evolving research

field. The analysis showed that the number of publications increased exponentially

over time. This increasing number of publications in recent times reflects the scientific

interest in this emerging technique. Whereas a single author primarily drove research

in the beginning, netnography is now starting to gain the attention of more and

more authors. Apart from its application for innovative market research netnography

was also used as a data collection method in various studies. Therefore, on the

one hand, companies adopt netnography as a market research method; on the other

hand, scholars apply netnographic research as a scientific research and data collection

method. This study also shows that netnography appears in a variety of research areas,

and that all kinds of industries are adopting this approach. The keyword analysis

showed the diversity of application fields including consumer behavior, branding, new

product development in various areas such as health care, food, tourism, sports or

entertainment. Nevertheless, according to the keyword analysis, consumer research

will stay the main focus of netnography usage regarding both academia and practice.

In the fourth chapter the author applies social media monitoring as an innovative

digital quantitative research method fostering open innovation by using the novel

monitoring software InMap. The method was used in order to remedy the lack of

consumer research regarding the topic Augmented Reality. Thereby, the population of

48,560 consumer comments published up until July 2013 on English speaking online

community websites treating the topic Augmented Reality, were extracted and analyzed

on a “big data” scale. By not using any date filter, the method even allowed the

author to analyze old posts from discussion archives. By means of social media

monitoring, companies as well as scientists could be able to obtain a holistic picture

of the consumers’ overall evaluation of the subject under investigation as the tool
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suggested an extensive set of positively and negatively perceived concepts indicating

consumers’ attitudes. Moreover, the method succeeded in delivering insights into the

obstacles which need to be overcome before Augmented Reality becomes adopted by

the mainstream user. However, the results do indicate that consumers evaluate the

technology in a positive context and highly appreciate its idea and concept. Above all,

there is a lack of consumer awareness, particularly regarding specific applications or

products, in addition to technical, developmental and ethical problems. Nevertheless,

AR technologies are on the rise and will become more important in the end user sphere,

especially in the gaming sector and for information and knowledge transfer.

Social media monitoring was experienced as a scientifically well-grounded analysis

of online user generated content. Because of its passive, unobtrusive characteristics the

results gained through social media monitoring were unaffected and not influenced by

the researcher which provided a realistic and valid picture of consumers’ true opinions.

Additionally, the study showed that web monitoring, which is based on technological

means, could efficiently and rapidly process a large amount of data and thereby serve

as a quantitative research method producing representative results. Nevertheless,

the selected monitoring technology also allowed for a deeper qualitative analysis and

therefore did not lack depth and meaningful information. Data quality was ensured as

the software incorporated advanced machine learning algorithms which could be trained

and evacuated. In addition to the standard functions of social media monitoring tools,

the software employed in this study enabled a domain specific sentiment analysis, a

driver analysis, and an investigation of thought patterns.

In the fifth chapter, a novel Open Delphi methodology, incorporating an open

discussion element in form of an Online Research Community in the last phase of

the Delphi procedure, was used as a foresight tool. It was developed and tested by

using the case study of Augmented Reality again. This time, the study aimed at

gaining insights into experts’ view of the current state and future acceptance and

development of Augmented Reality. The method let to meaningful results concerning

the challenges Augmented Reality was facing as well as the foresight of the development
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of this technology. Results reveal that getting the final consumer to use AR applications

may be more challenging than expected. Nevertheless, the foresight is quite promising

if some necessary improvements are achieved. Above all, enabling technologies need

to be further developed, the prevailing lack of consumer awareness, understanding and

knowledge of Augmented Reality needs to be addressed, and AR applications need to

deliver more benefits and become more user-friendly.

The findings are relevant for the future of this industry because they supply

companies with supplementary information on where to focus and how to approach

end users. This combination of conventional Delphi interviews with a data collection

extension based on an Online Research Community facilitated the implementation of

the Delphi study in general as well as the generation of inputs and the interpretation of

outputs in particular. Thereby, the proposed Open Delphi approach was able to deliver

multiple advantages such as improved output quality and process efficiency through

integrating information and communication technology, facilitated collaboration and

thereby enhanced consensus reaching through triggering an active discussion in the

last phase, more convenience for participants through accessibility at any time from

everywhere, and a higher motivation and creativity level through its gamification

characteristics. Thus, this study created a valuable digital research approach fostering

open innovation. By systematically following the provided guidelines many other

researchers can re-apply and adopt this method for various kinds of investigations,

where the utilization of the Delphi methodology is feasible. Nevertheless, some

adjustments, modifications and tests are needed in order to overcome the following

issues: First, the results of a Delphi study can only be used as a working tool as

outcomes are judgments and estimations of experts only. Therefore, hypothesis testing

approaches need to be implemented to prove the results. Second, although the experts

still meet in private and anonymously on the communication platform, they interact

and discuss directly with each other at the end of the last Delphi round which bears

the risk of less accurate answers given by experts who are influenced by others. The

proposed Open Delphi approach should be repeated and its results should be compared
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to those of traditional Delphi methodologies. Third, this research used qualitative

methods only. With a sample of 12 experts, the results of this Delphi study were not

representative. Therefore, the number of participants should be increased in order to

produce more representative and statistically valid results. Finally, the results of this

study might have been influenced by the not randomly selected research sample. Thus,

the study did not represent the opinion of unbiased experts. Therefore, future research

building on the results of this Delphi study is necessary to gain a more holistic picture

of Augmented Reality acceptance.

In conclusion, this thesis delivers a large mix of knowledge and understanding of

digital research methods which support open innovation strategies by either applying,

reviewing, developing, or testing them. Moreover, by exploring passive as well as active

methods this thesis provides a broader view on digital open innovation tools used for

research activities. In addition, the source of external knowledge comprises not just

consumers but also experts. Thereby, the issues under investigation could be explored

from different angles. Qualitative as well as quantitative research methodologies have

been chosen for this study in order to investigate the whole spectrum of emerging digital

research methods. This enables researchers and companies to gain deep insights into

the topic but also a broader and more representative picture. Finally, investigating

traditional as well as novel methods delivers new insights into the topic area. Only

through this mix of different methodological approaches a meaningful and novel form

of investigation of digital open innovation research methods was possible.
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Appendix A: Additional material for chapter 2

Table A.1: List of analyzed journals

Name of Journal Author Year Published Journal 
“I want to believe”: A netnography of the 
X-Philes’ subculture of consumption 

R. V. Kozinets  1997 Advances in Consumer Research 

Ensouling consumption: A netnographic 
exploration of the meaning of boycotting 
behavior 

R. V. Kozinets 1998 Advances in Consumer Research 

On netnography: Initial reflections on 
consumer research investigations of cyber 
culture 

R. V. Kozinets  1998 Advances in Consumer Research 

E-tribalized marketing? The strategic 
implications of virtual communities of 
consumption  

R. V. Kozinets 1999 European Management Journal 

The field behind the screen: Using 
netnography for marketing research in 
online communities 

R. V. Kozinets 2002 Journal of Marketing Research 

The anthropology of file sharing: 
Consuming napster as a gift 

M. Giesler & M. 
Pohlmann 

2003 Advances in Consumer Research 

We are what we post? Self-presentation in 
personal Web space 
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Appendix B: Additional material for chapter 5

Screenshots of the Online Research Community

Login page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Welcoming text and login instructions 
2. Login area for entering the username and password provided by the author 

 

 

 

  

1. 

2. 

187



Landing page/ Subordinate site Study Overview 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation:  

1. Header 
2. Menu bar 
3. Instructions 
4. Welcome and information section 
5. Topic field 1 – Fields of Application 
6. Topic field 2 – Consumer Acceptance 
7. Topic field 3 – Development & Outlook  

1. 

2. 

3. 4. 

5. 6. 7. 
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Subordinate site About this study 
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Subordinate site containing topic field 1 – Fields of Application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Instructions 
2. Excerpt of summary of second Delphi round  

1. 

2. 
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Subordinate site containing topic field 1 – Fields of Application continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Excerpt of questions 

  

1. 
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Subordinate site containing topic field 1 – Fields of Application continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Comment field 
2. Expert of comments  

1. 

2. 
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Subordinate site containing topic field 2 – Consumer Acceptance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Instructions 
2. Excerpt of summary of second Delphi round 

  

2. 

1. 
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Subordinate site containing topic field 2 – Consumer Acceptance continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Excerpt of questions 

 

 

1. 
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Subordinate site containing topic field 2 – Consumer Acceptance continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Comment field 
2. Expert of comments 

 

1. 

2. 
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Subordinate site containing topic field 3 – Development & Outlook 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Instructions 
2. First question  

1. 

2. 
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Subordinate site containing topic field 3 – Development & Outlook continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Excerpt of summary of second Delphi round 
2. Excerpt of questions 

  

1. 

2. 
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 Subordinate site containing topic field 3 – Development & Outlook continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Description of Hype Cycle 
2. Question concerning Hype Cycle 

 

1. 

2. 
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Subordinate site containing topic field 3 – Development & Outlook continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation: 

1. Comment field 
2. Expert of comments 

 

2. 

1. 
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Appendix C: Additional material for chapter 5

Table C.1: Survey questions

Question Area Item 
No. 

Key Issue Question 

Fields of 
application  
- Current state 

1 Main fields of current utilization and application of 
AR 

Which group of experts do you belong to? 
A: Experts who see main field of utilization in the 
industrial sector 
B: Experts who state that AR predominantly exists at the 
enterprise level at the intersection with consumers for 
advertising and promotion purposes 
C: Experts who see the main field of Augmented Reality 
in the consumer area 
D: Experts who state that AR is used in all sectors as 
being able to improve any process regardless of the 
industry 
(Multiple choice question, single choice) 

Fields of 
application  
- Foresight 

2 Industrial sector is main field of future utilization Where do you see the future of Augmented Reality?  
- The future of Augmented Reality will be in the 
industrial sector 
(Likert scale question) 

3 Consumer world is main field of future utilization Where do you see the future of Augmented Reality? 
 - The future of Augmented Reality will be in the 
consumer world 
(Likert scale question) 

4 Interface between enterprise and consumer is main 
field of future utilization 

Where do you see the future of Augmented Reality? 
 - The future of Augmented Reality will be at the 
interface between enterprises and consumers in the retail 
and advertising environment 
(Likert scale question) 

5 Future of Augmented Reality is in the gaming 
industry 

Obviously, Augmented Reality is dominantly used in 
the gaming industry. Do you see a future of 
Augmented Reality in this sector?  
(Likert scale question) 

Technology 
acceptance 
- Current state 

6 Consumers currently accept AR What do you think is the main reason why 
Augmented Reality is not accepted?  
- I think Augmented Reality is already accepted 
(Likert scale question) 

7 Reason for low technology acceptance is lack of 
consumer affinity for technology 

What do you think is the main reason why 
Augmented Reality is not accepted?  
- There is a lack of consumer affinity regarding 
technology 
(Likert scale question) 

8 Reason for low technology acceptance is lack of 
consumer understanding and knowledge of AR  

What do you think is the main reason why 
Augmented Reality is not accepted?  
- There is a lack of knowledge and understanding of 
Augmented Reality 
(Likert scale question) 

9 Consumers perceive AR as useful What do you think is the main reason why 
Augmented Reality is not yet perceived as being 
useful?  
- I think Augmented Reality is already perceived as 
useful 
(Likert scale question) 

10 Reason for low perception of usefulness is lack of real 
benefit/ value 

What do you think is the main reason why 
Augmented Reality is not yet perceived as being 
useful?  
- There is a lack of Augmented Reality products that 
offer a real benefit/ value 
(Likert scale question) 

11 Reason for low perception of usefulness is lack of 
user friendliness 

What do you think is the main reason why 
Augmented Reality is not yet perceived as being 
useful?  
- The Augmented Reality products currently available 
lack ease of use/ user friendliness 
(Likert scale question) 

12 Reason for low perception of usefulness is lack of 
flawless functioning  

What do you think is the main reason why 
Augmented Reality is not yet perceived as being 
useful?  
- The Augmented Reality products currently available do 
not function flawlessly 
(Likert scale question) 

13 Reason for low perception of easiness is too much 
effort for using 

What do you think is the main reason why 
Augmented Reality is not yet perceived as being easy? 
- Using Augmented Reality takes too much effort as it 
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involves too many steps 
(Likert scale question) 

14 Reason for low perception of easiness is too 
complicated interfaces  

What do you think is the main reason why 
Augmented Reality is not yet perceived as being easy? 
- Augmented Reality interfaces are too complicated 
(Likert scale question) 

15 Reason for low perception of easiness is lack of 
instructions/education  

What do you think is the main reason why 
Augmented Reality is not yet perceived as being easy? 
- There is a lack of good instructions and sufficient 
education 
(Likert scale question) 

16 Reason for low perception of easiness is lack of 
technological understanding  

What do you think is the main reason why 
Augmented Reality is not yet perceived as being easy? 
- The general consumer lacks technological 
understanding 
(Likert scale question) 

17 Consumers’ attitude towards AR is positive What do you think is the consumer's attitude towards 
Augmented Reality?  
- Consumers currently have a positive attitude towards 
Augmented Reality 
(Likert scale question) 

18 Consumers’ attitude towards AR is negative What do you think is the consumer's attitude towards 
Augmented Reality?  
- Consumers have a negative attitude towards 
Augmented Reality at the moment 
(Likert scale question) 

19 Consumers do not have a specific attitude towards AR What do you think is the consumer's attitude towards 
Augmented Reality?  
- Consumers have no attitude towards Augmented 
Reality 
(Likert scale question) 

20 Consumers have an actual intention to use AR What do you think is the consumer's actual intention 
to use Augmented Reality?  
- There is an intention to actually use Augmented Reality 
(Likert scale question) 

21 Reason for low consumer intention is a lack of AR 
awareness 

What do you think is the consumer's actual intention 
to use Augmented Reality?  
- There is no real intention to use Augmented Reality at 
the moment because consumers are not aware of the 
technology 
(Likert scale question) 

22 Reason for low consumer intention is a lack of 
benefits 

What do you think is the consumer's actual intention 
to use Augmented Reality?  
- There is no real intention to use Augmented Reality 
because the products are not delivering sufficient 
benefits for the consumer 
(Likert scale question) 

Technology 
acceptance 
- Foresight 

23 Consumers will fully accept AR How do you think Augmented Reality will develop in 
the future?  
- Augmented Reality will be fully accepted by the 
consumer 
(Likert scale question) 

24 Consumers will perceive AR as useful How do you think Augmented Reality will develop in 
the future? 
 - Augmented Reality will be perceived as being useful 
by the consumer 
(Likert scale question) 

25 Consumers will perceive AR as easy How do you think Augmented Reality will develop in 
the future? 
- Augmented Reality will be perceived as easy by the 
consumer 
(Likert scale question) 

26 Consumers will have a positive attitude towards AR How do you think Augmented Reality will develop in 
the future?  
- The consumers' attitude towards Augmented Reality 
will be positive 
(Likert scale question) 

27 Consumers’ intention to use AR will be high How do you think Augmented Reality will develop in 
the future? 
 - The consumers' intention to actually use Augmented 
Reality will be high 
(Likert scale question) 
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Development of 
AR 
- Current state 

28 Current phase of AR on Hype Cycle In which phase do you see Augmented Reality at the 
moment? 
(Multiple choice question, single choice) 

Development of 
AR 
- Foresight 

29 Emotional benefits are important for the development 
of AR 

How would you evaluate the importance of the 
following benefit dimensions?  
- Emotional benefits (providing fun, entertainment, etc.) 
(Likert scale question) 

30 Functional benefits are important for the development 
of AR 

How would you evaluate the importance of the 
following benefit dimensions?  
- Functional benefits (improving effectiveness, 
efficiency, decreasing time, increasing quality, etc.) 
(Likert scale question) 

31 Development of AR is technology-driven What do you think influences the development of 
Augmented Reality?  
- The development of Augmented Reality is technology-
driven 
(Likert scale question) 

32 Development of AR is supply-driven What do you think influences the development of 
Augmented Reality? 
 - The development of Augmented Reality is supply-
driven 
(Likert scale question) 

33 Development of AR is consumer-driven What do you think influences the development of 
Augmented Reality?  
- The development of Augmented Reality is consumer-
driven 
(Likert scale question) 

34 Success of AR depends on success of wearable 
devices 

Is there a dependence of Augmented Reality on 
wearable devices?  
- The success of Augmented Reality depends on the 
success of wearable devices 
(Likert scale question) 

35 Introduction of wearable devices will lead to boom of 
AR 

Is there a dependence of Augmented Reality on 
wearable devices?  
- The introduction and improvement of wearable devices 
will lead to a boom in Augmented Reality 
(Likert scale question) 
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