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Abstract
This thesis investigates Augmented Reality (AR) as a technology with important implications for
addressing and enhancing customer experiences in the retail industry. Technical inventions in devices
such as mobile handsets, head-worn glasses, interactive mirrors, and a range of wearable devices have
paved the ground for AR and other immersive technologies to spread rapidly into new contexts of use. In
the retail domain, this inroad of AR happens at a time when the industry is subject to a significant
transformation that involves changes to structures, processes, and roles and, ultimately, a fundamental
shift in the competitive logic, from enabling an efficient transaction to the formation of holistic customer
experiences. Positioning AR as part of this industry-level transformation, the thesis seeks to explain the
relationship between AR and customer experiences as well as provide guidance for the design of AR
solutions which will have a positive impact on such experiences.
The research employs an integrated customer experience framework to analyze the impact of the AR
solution in two qualitative case studies, one based on a head-mounted device to enrich an in-shop
experience, and the other based on a smartphone app to enrich a mobile experience. With this analysis,
the thesis develops an explanatory model that connects AR solution characteristics to the production and
perception of customer experiences, through nine distinct impact mechanisms.
Then, building on the explanatory model to articulate guidance for the design of AR solutions, the thesis
argues the need to turn to human-centered approaches that can fit evolving technological possibilities to
context-specific requirements for enhanced customer experiences. By analyzing two additional cases
with a focus on the design process, the thesis specifies a human-centered approach and a set of actionable
guidelines that cover how to effectively use human-centered approaches in the context of AR design for
enhanced retail experiences.
The thesis documents the potentially transformative impact of AR on how customer experiences are
created by retailers and perceived by consumers in retail. However, the analysis demonstrates that these
effects require an AR design approach that considers the holistic customer experience. When seeking to
leverage emergent technical possibilities, the use scenario must be relevant both to the actors involved in
the production of the experience, and to the intended users who should perceive the experience
positively.
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1 Introduction
The thought of a technologically reproduced "reality" is an idea that can be traced back to the roots of
photography and movie making1. Rather than watching a picture from a distance, moviemakers wanted
to accentuate emotional response by reproducing sensory stimuli that made the audience feel immersed.
Early attempts included a train recorded to run straight into the audience, making viewers throw
themselves to the ground, and the Sensorama experience by Morton Heilig to reproduce a motorcycle
ride through a city2. These early explorations demonstrated the power of technologically produced
immersive experiences to trigger an emotional response among users. They gave grounds for specificpurpose head-mounted devices such as Helig's "Telesphere Mask" and Ivan Sutherland's "The Ultimate
Display," which would serve as a window to a virtual world.
Digitally-enabled Immersive Virtual Environments (IVEs) (Cahalane, Feller, and Finnegan, 2012a),
popularized under the labels of Virtual Reality (VR) and Augmented Reality (AR), have over the last
decade moved from avantgarde movie-making and experimental labs to becoming a phenomenon of
significant societal impact. Previously prohibited by costs and technological limitations preventing any
scale in adoption (Fox, Arena, and Bailenson, 2009), these immersive technologies have become
cheaper, easier to use, and more mature (e.g., Cummings and Bailenson, 2016). It has pushed IVEs to a
broader audience. VR is now claiming grounds in gaming and making inroads into areas such as
healthcare, where surgeons undertake complex operations remotely (Shuhaiber, 2004), and in the
construction industry to improve building design (Heydarian et al., 2015). However, because VR devices
remain rather expensive and technologically constrained, use is typically delimited to specific niches,
with developments still in experimental stages.
In contrast, AR is a technology more mature and ready for adoption at a commercial level (Appendix 2)
that makes the transformative impact on society real3. AR, the focal technology in this thesis, is a realtime technology that merges digital elements with the environment so that the user perceives the
elements as part of the real environment (Azuma et al., 2001). As a 3D visualization method, AR allows
the user to examine an object from any viewpoint (Azuma, 1997). It is an efficient visualization method

1

For a historical overview, see for example, "History of Virtual Reality" by the Virtual Reality Society, https://www.vrs.org.uk/virtualreality/history.html
2
See, The Franklin Institute's overview of the historical account of immersive technology, https://www.fi.edu/virtual-reality/history-ofvirtual-reality
3
For example, Daniel Newman writes in a technology outlook article for Forbes Magazine, "AR Yes, VR (Still) No: I’m kind of
starting to feel bad for virtual reality (VR) because it’s so cool, but it just isn’t feasible beyond gaming and highly specialized
applications in today’s marketplace—yet. Instead, augmented reality (AR)—VR’s less sexy little brother— […] has found tons of use
cases in enterprise workforce, training, meaning it’s not just cool, it’s useful.”
https://www.forbes.com/sites/danielnewman/2018/09/11/top-10-digital-transformation-trends-for-2019.
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in application areas where real and virtual elements benefit the user. There is a need to enhance users'
spatial perception in their shopping journeys and their interactions with products and services (Siltanen,
2012; Avery, Sandor, and Thomas, 2009).
Not least, inventions in mobile handset technology have made smartphones act as portable AR devices.
Recent achievements to establish a WebAR (Web-based Augmented Reality) as a defacto standard have
made it possible to produce AR experiences right in the smartphone browser without installing specific
purpose software. Standards have enabled AR to make inroads into a wide range of application areas,
with a shifting focus from consumption of the technology per se to how AR's new possibilities can
enable new practices. Therefore, AR accounts for most investments in the IVE market and is predicted to
grow into an $80 billion market by 2025 (Goldman Sachs, 2016).
AR is currently making substantial inroads in the retail industry (Bonetti et al., 2018; Javornik, 2016;
McCormick et al., 2014), where actors in the retail sector are looking to tap into immersive capacities for
new ways to interact with prospective customers. An illustrative case in point is Gap's "DressingRoom"
app4 that allows users to try out a dress on a virtual mirror, cutting down on the time and effort of going
into a fitting room. With this app, shoppers can try outfits and pick the best fits for their sizes and tastes.
Once customers enter their body measurements in the app, they will see a life-size mannequin wearing
the clothing they intend to buy. If they like the style and fit, they can buy the clothing through the app.
Another illustrative example is how the custom-fit eyewear company, Topology Eyewear, seeks to
reshape the eyewear industry with an app that combines AR with 3D scanning to help people design
customized glasses that fit them precisely. Customers take a quick video selfie of themselves, select the
frames they prefer, and finally fine-tune the frames' width, height, and alignment.
Retailers worldwide have been impacted and shut down for many months during the COVID-19
pandemic. Those using AR are enjoying a 19% spike in customer engagement, according to data from
Vertebrae5, and the customer conversion rate increases by 90% for customers engaging with AR versus
those that don't. Consumers display a higher level of consideration as they make purchases online for
items that they would typically go to a store to see, touch, and feel. Because of this, they are more open
to trying newer experiences like 3D & AR that give them the confidence to buy by answering questions
like "How big is it?"; "How does it look on me?" or "How does it look in my space?" and "What are the

4

https://www.gapinc.com/en-us/articles/2017/01/gap-tests-new-virtual-dressing-room
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https://www.retailcustomerexperience.com/articles/why-retailers-should-embrace-augmented-reality-in-the-wake-of-covid-19/
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details?" Another reason for increased consideration is that they definitely don't want to make a trip to
the post office to process a return.
Importantly, even without the pandemic, this increasing use of AR is taking place at the same time as the
retail industry is undergoing a significant transformation that implicates its structure, processes,
technology, design, formats, and sizes. It has grown in sophistication, dynamism, vibrancy, and
interactivity over the years (Bagdare, 2016). The retail industry accounted for $26.29 trillion in sales in
2019 (Statista, 2019), making it a significant part of the world economy (Limited, 2018). As the sector
saw the birth of e-commerce, many retail businesses were closing down (Berman, 2019; Rigby, 2011)
due to the abrupt growth of online retailers. Retailers felt the need to transition into online retail without
dwelling on the dynamics of the transition and the business model. In the current times, retail is on the
verge of transitioning again into the model of omnichannel retail (von Briel, 2018), which is defined in
different ways by different authors (Lazaris and Vrechopoulos, 2014; Juaneda-Ayensa, Mosquera, and
Sierra Murillo, 2016).
As a core component of retail transformation, the retail industry's competitive logic is increasingly
characterized by competition on customer experiences. Customer experience is the aggregate and
cumulative customer perception created during learning about, acquiring, using, maintaining, and
disposing of a product or service (Carbone and Haeckel, 1994; Jain et al., 2017). An experience occurs
when a firm intentionally engages individual customers in a way that creates a memorable event.
Therefore, the "organization needs to create a cohesive, authentic and sensory-stimulating total
customer experience that resonates, pleases and differentiates an organization from the competition, to
build an emotional connection with customers" (Berry & Carbone, 2007, p. 26). In the retail industry, the
last decade has witnessed a dramatic shift in competition from a traditional transaction focus to creating
complete customer experiences (Jain et al., 2017; Sorescu et al., 2011). In 2010, 36% of companies
competed based solely on customer experience, whereas in 2018, this number had increased to 89%
(Gartner, 2018).
In recognition of this turn to experience-based competition, retailers seek to leverage AR in the various
touchpoints in the customer's shopping journey. From interactive mirrors to navigation inside the store,
to mobile AR apps when you are on the move or at home, retailers are using AR apps to transform the
way we try, buy and use their products. AR impacts retailers as they look at the different digital and
emerging technologies to drive transformation and innovation to better connect with their customers,
affecting customer purchase decisions when shopping online or in physical stores (Grewal et al., 2017).
AR can positively impact both the online and brick-and-mortar sectors in retail by enabling the
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interaction with virtual objects and by enhancing the shopping experience with capabilities offered by the
internet (Gaioshko, 2014).
In academia, AR has been extensively studied since the 1990s (Carmigniani et al., 2011), giving rise to
two distinct strands of cumulative knowledge building: research concerning the more technical nature of
AR and research concerning potential uses of AR (Rouse et al., 2015). The first strand of research, which
received extensive attention, particularly at the beginning of AR research, is mainly interested in AR's
technological side (O'Mahony, 2015). In this strand, researchers investigate, for example, how to
optimize the design of head-mounted displays (Caudell and Mizell, 1992), the use of fiducial markers for
AR video tracking (Kato and Billinghurst, 1999), or methods for real-time object identification
(Rekimoto, 1998).
The second, a more recent research strand, has begun using AR solutions in various application areas,
including which aspects are of particular importance to users and how they adapt and respond to them
within that area (Rouse et al., 2015). Overall, this research has shown that AR takes a very distinct form
depending on its context of use. While the technological building blocks remain the same, an
appreciation for the situation of use is critical to account for the potential impact of AR in a specific
domain and how that impact can be effectively harnessed.
Specifically related to retail, previous research has focused broadly on experiments and applications for
the clothing industry via virtual-fitting rooms (Lum, 2013), product 3D previews before making a
purchasing or buying decision, enriching shopping experiences (Brody and Gottsman, 1999), and
understanding ingredients of products (Lum, 2013). Another focus has been using AR as an effective
marketing tool to enable a new form of visualization and interaction. In particular, AR can enhance brand
recognition and empowers advertising campaigns (Lum, 2013). AR, in marketing campaigns, has been
seen as a form of experiential marketing due to its use not only on a product/service but also on an entire
experience created for customers (Yuan and Wu, 2008; Bulearca and Tamarjan, 2010). While the use of
AR in retail and marketing is increasing, there are still several limitations preventing its mass adoption.
Other studies of AR in retail have dealt with, for instance, the consumer adoption of smart in-store
technology comparing different applications (Kim et al., 2016), or the presentation of a prototype of a
shopping application to support healthy grocery shopping (Ahn et al., 2015). The awareness is low, and
not every product can display the interactions (Eyuboglu, 2011).
In the extant literature, the primary AR devices investigated include mobile AR apps used in mobile
commerce (Dacko, 2017) and smart mirrors used in in-store retail situations (Javornik, 2016). Among the
retail types, clothing retail has received comparatively much attention (Poushneh, 2018), motivated by
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this retail segment's size in terms of turnover and the documented particularities of fitting clothing to
body types.
In terms of research methods, initial work for its use in retail has been dominated by experimental
settings. Experiment participants have been exposed to AR technologies in simulated environments
investigating the technologies in isolation from any interfering use context (Bonetti et al., 2018). Another
frequently employed research approach includes surveys targeting AR users to capture self-reported use
behavior (Poushneh, 2018).

1.1 Research Gaps and Research Questions
AR in the retail context (see Chapter 3) is an emergent but rapidly growing topic in the literature.
However, thus far, relatively little research has addressed AR from the perspective of the ongoing
transformation of competition based on customer experiences. Instead, explanations of customers' use of
AR are extensively framed within the Technology Acceptance Model (TAM) (Davis, 1989), suggesting
that use will happen when retail customers find the AR technology easy to use and useful (Poushneh et
al., 2017). In this context, extant research has further specified usefulness in the online shopping
situation in terms of AR technology's capacities for telepresence, referring to its ability to reduce the
spatial distance between customers and goods in online commerce (Schwartz, 2011). This reasoning line
is closely linked to a view of retail competition based on price-quality transaction logic, rather than on
the formation of customer experiences.
It has been suggested that AR has the potential to deliver compelling customer experiences in retail
(Poushneh and Vasquez-Parraga, 2017). This argument has been made predominantly by extending
technology acceptance models to include customers' stated attitudes towards the technology customer
experience (Rese et al., 2014). Furthermore, research has also indicated that regardless of online or instore use, the hedonic values (enjoyment, fun) closely related to customer experience formation are
important variables in explaining AR adoption (Childers et al., 2001; Huang and Liao, 2014).
However, in extant research that has extensively employed surveys and experiments to investigate
attitudes to and adoption of AR in retail (see Chapter 3), AR's potential impact on customer experience
has largely been black-boxed. This has resulted in a limited understanding of the mechanisms by which
AR can impact the customer experiences, and an associated limited understanding of how different
technical attributes of the AR design and retail situations interact to trigger these mechanisms. Therefore,
it has been suggested that a critical avenue to further the understanding of AR in retail is to address the
implications of AR in terms of its effects on retailing, its integration within retailing, and the value it
provides for customers (cf. Hagberg et al., 2017). This understanding will be needed to define which AR
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attributes will enhance customers' experiences (Poushneh and Vasquez-Parraga, 2017). It will affect the
contexts in which customers are willing to use AR (Rauschnabel and Krey, 2017), and identify the
potential values of AR that are possible to realize in practice.
Therefore, with the ambition to develop an explanatory understanding of the link between AR
characteristics and the formation of customer experiences (Boneti et al., 2018), the first research question
addressed in this thesis is:
RQ1: How does AR enrich the retail customer experience?
To answer this question, the thesis employs a customer experience perspective (Verhoef et al., 2009;
Boneti et al., 2018) to analyze two qualitative cases of AR impacts within the retail industry. In one, an
integrated AR solution was implemented by a group of collaborating organizations to enhance the
customer experience for finding clothes, checking how they look, deciding on choices, and paying for
them, using the integrated solution in Saks Fifth Avenue. In the other, Danish design company Louis
Poulsen commissioned an AR app to visualize some of its lamps in prospective customers' intended use
space. Building on the analysis of these two cases, the thesis develops an explanatory model in which
nine impact mechanisms cover the potential impact AR has on retailers' production and consumers'
perception of customer experiences. This explanatory model contributes to an enhanced understanding of
how AR enriches customer experiences in retail via its impact mechanisms.
With the explanatory model that forms a link between AR and customer experiences as the basis for the
answer to the first research question, this thesis then has a further ambition to contribute knowledge
about the process of designing AR solutions that can impact customer experience.
The cases studied to explain how AR enriches retail customer experiences provided a number of reasons
for why the users – both retailers and different types of customers should be engaged upfront to
understand the need and format for AR in the customer shopping journey, what levels of information
services and content the solution should provide, how it will work as well as protect privacy of the
customers and security of information while giving the users ability to experience the products in
different ways creating utilitarian and aesthetic value. The design of these solutions to enrich specific
retail experiences can be achieved using human centered design approaches. These approaches are not
without limitations (Bogers et al., 2010) because the understanding of what is needed and why differs
based on experience and understanding for the different type of customers and retailers, their ability to
provide requirements and insights as well as engage fully in the design of the solutions. The users
engaged in the human centered design may negatively impact the outcomes or misinterpret what it can
actually provide to enrich specific retail rxperiences. Still these approaches are needed to promote new
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technology solutions like AR solutions to help improve and overcome the current barriers to usage to
meet specific needs.
Generally, the literature on AR has investigated and described the technological components of AR
(formats and devices) relatively extensively. It has created a technological terminology and overview of
technical design parameters that comprise a foundation for designing AR solutions. Furthermore,
previous works on AR and retail have investigated cognitive dimensions of usability (e.g., Butler, 1996).
In extension, they produced indicative advice on how to account for cognitive constraints in the AR
design.
However, past research has focused more on investigating existing AR solutions than on the process by
which they are formed in practice. In particular, little attention has been given to how these technological
building blocks can come together to have desired impacts on customer experiences (Swan and Gabbard,
2005). The development of functionality and user interfaces for these interactions relies on users' prior
knowledge and exploits their expectations and familiarity (Hofmeester and Wixon, 2010). The software
that accompanies the new devices lacks cohesion, standard best practices, and detailed usability design.
Interfaces and interaction techniques vary between apps and devices, and ultimately user experience
suffers (Metz, 2013). It causes friction of use and engagement when the technology is implemented,
because of unfamiliarity, lack of usable interfaces and features, or lack of alignment to the users' needs
and interests. Although prior literature has studied some customer experience dimensions, no mutual
agreement has emerged on understanding the impact on a more enriched or engaged customer experience
(Vermeeren et al., 2010). Customer experience is a complex construct that encompasses a user's inner
state, product characteristics, and context (Hassenzahl and Tractinsky, 2006) and varies across time (Law
et al., 2009).
Therefore, considering the design as the process by which technological AR components are combined
to impact the customer experience in a defined retail context positively, and with the ambition to engage
users and their interactions in the design of the AR solution to satisfy the specific scenario where AR
makes sense, the second research question addressed in this thesis is:
RQ2: How to design AR to enrich specific retail customer experiences?
To answer this research question, the thesis analyzes two additional cases where the process of designing
AR to enrich customer experiences was in focus. In one, a co-creation approach is used with users to
design an AR web app to address the challenge of finding products not readily on the in-store shelves,
where the users can browse a catalog to find combinations of clothing they desire. In the other, a design
thinking approach is used, developing a personalized, secure integrated smart mirror to reduce the fatigue
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of physically trying-on clothing and improve the store policies for returns. These cases are analyzed
based on a framework covering the core principles of human-centered design, which involves users
intensively in the design process (Karat, 1996). By implementing a human-centered approach, designers
in the two cases embraced the cognitive and affective dimensions of customer experience, so AR's
impact would enhance the retail customer experience (Alben, 1996). The underlying argument for
human-centered design approaches is that AR is an emerging retail technology where the user interaction
is crucial to its success. Having users participating and engaged upfront to iteratively co-design and codevelop the AR solution to fulfill a particular need will result in feasible and viable solutions to enhance
the underlying retail customer experience. Approaches from human-centered design to co-design and codevelop with users enable the development of right-fit solutions to enhance particular retail customer
experiences (Alben, 1996).
This thesis is based on the general argument that a human-centered approach is suitable to fit retailer and
user perspectives on valuable customer experiences with the rapidly evolving technological possibilities
and constraints of AR technology. It uses the studied cases of the AR design process to articulate a
human-centered approach mainly targeted to the design of AR to enrich customer experiences in retail.
The approach provides actionable guidance for retailers and AR developers to design AR to achieve the
desired impact.
Taken together, the two interrelated research contributions position AR within the ongoing
transformation of retail towards competition based on customer experiences. The research findings have
important implications for the academic understanding of AR within the retail context. They also have
practical implications for retail businesses to develop effective AR-based solutions to enrich the overall
retail customer experience along the different touchpoints of the customer's shopping journey.

1.2 Organization of the Thesis
The remainder of the thesis is structured as follows:
Chapter 2 provides a view of how the research was conducted and includes research design and
philosophical perspectives. It gives context for how the case studies were selected, which cases, and
why. The chapter details methods of how and what data was collected and how the data was analyzed. It
includes multiple qualitative analysis methods – interviews, social media, public announcements, focus
groups, observations, co-creation, and design thinking approaches.
Chapter 3 sets the foundation by explaining the phenomenon of AR and its characteristics, retail and
digital technologies, and their impact on the ongoing retail transformation. It summarizes AR's current
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uses in retail, how they are set up, what is available, and gaps that emerge in how AR could address and
enhance the retail customer experience. It introduces a theoretical framework incorporating AR
characteristics and dimensions for organizational and customer level to form the basis for the research
studies. (The extant review for AR use in retail is built on a literature review of AR in IS that was
published in Hoffma et al., (2018))6.
Chapter 4 presents the Saks and Louis Poulsen cases as an explanatory study7 within the theoretical
framework to understand how AR impacts the retail customer experience, as described in Chapter 2. The
cases are analyzed individually and then contrasted. Each case is analyzed using the theoretical
framework and collectively summarized to explain how AR can address and enrich retail customer
experience. This chapter develops a conceptual explanatory model to explain how AR impact
mechanisms can affect the retailer's strategy and the consumer's perceptions of customer experience in
retail.
Chapter 5 transitions from the technology-centric view of AR to a human-centered view of AR by
presenting the limitations from the impact study where AR is a technology solution, and introduces
Human-Centered Design, with the process, principles, and commonly used human-centered approaches.
The human-centered approaches conceptual model is developed. It encompasses enriching the retailer's
customer experience management strategy and customer perception of the experience. The model is used
to analyze the AR design study comprising of two cases in Chapter 6.
Chapter 6 presents the ICETS case8 using a co-creation approach, followed by the Infosys case utilizing
the Design Thinking human-centered approach. These cases are analyzed individually using the model
from Chapter 5 and then contrasted to provide relevance for engaging users to identify the context,
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requirements, design, and development of AR solutions to enrich specific retail customer experiences. It
concludes with a proposed framework for steps to be used for AR design with the users.
Chapter 7 discusses the findings and the models from the impact study and the design study to
contribute to extant literature from an academic and a practitioner standpoint. It answers the underlying
RQs posed at the outset of the studies. There are three significant contributions to theoretical knowledge.
The first contribution is evaluated as a form of theory for describing and explaining (using the
explanatory model from Chapter 4). The second contribution is evaluated according to the criteria of
theory for design and action (using the model from Chapter 5). The third contribution is the framework
for the steps to design AR solutions with users (Chapter 6). The chapter highlights implications for AR
technology designers and retail managers, describes limitations, and concludes with a future research
agenda to demonstrate how the research can be extended or probed. This emerging technology plays an
important role in the retail domain, highlighted by AR's emerging trends.
Chapter 8 concludes the thesis with an overall perspective of the research's intent and learnings. It
provides a view into the future for how this emerging technology should continue to be studied for its
role in transforming the retail domain.
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2 Research Methodology
The chapter details the research methodology. It provides a rationale for the underlying research
philosophy and paradigm used in the research. It details the choice of qualitative case studies and the
iterative process for how the research was conducted. The chapter then describes the literature reviews
conducted to understand extant research for AR in IS, use of AR in retail using a multi-displinary
approach, and how AR impacts retail customer experience. The cases chosen to study AR's impact and
the design of AR on the retail customer experience are discussed. For each selected case, the data
collection and data analysis methods are then detailed. The evaluation of the contribution concludes the
chapter.

2.1 Overall Research Design
Research paradigm
This research adopts a functionalist paradigm that contains both an objectivist and a regulatory
dimension (Saunders et al., 2009). The objectivism dimension represents the position that social
phenomena and meanings are independent of external social actors (Ibid). The functionalist paradigm's
regulatory dimension deals with why a phenomenon occurs and tries to explain this phenomenon (Ibid)
rationally. The problem-oriented approach to this paradigm is the reason for adopting it. Questions are
asked in this research to clarify how does AR characteristics enrich the retail customer experience and
how to design an AR solution that can enrich specific aspects of the retail customer experience and
thereby create value for the customers and the retailers.
The research philosophy of interpretivism will be reflected throughout the thesis by interpreting how AR
characteristics can enrich the retail customer experience. By its nature, this is subjective, based on how
the consumers perceive the experience and what the retailers intend to achieve via their customer
experience management strategies. The interpretive view allows for the interpretation of insights
gathered from research done amongst human beings rather than objects. These human beings are seen as
having different opinions and understandings of the same "reality" (Ibid). Besides, interpretivism is often
looked upon as highly relevant for business and management issues. Insights gathered from primary and
secondary data will be interpreted to explain the effects of AR characteristics on the retail customer
experience (Ibid). Lastly, interpretivism emphasizes qualitative data rather than quantitative data.
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The choice of qualitative case studies
Three key reasons made the qualitative case study approach suitable to address the research questions
stated in the introductory chapter. First, was to focus on understanding the nature of the research issues
rather than on the number of observed characteristics (Strauss and Corbin, 1994) by interpreting and
contextualizing meanings from people's beliefs and practices in terms of how the use of AR affected their
retail experience in the different retail settings (Denzin and Lincoln, 2011b). Second, it provided an
opportunity to gain an in-depth holistic view of the research problem and facilitate describing,
understanding, and explaining a research problem or situation (Baxter and Jack, 2008; Tellis, 1997a,
1997b). Third, it allowed for human-centered design and explanatory focus (Hyde, 2000; Yin, 2009),
based on single or multiple cases. The focus is on a contemporary phenomenon within a real-life context,
like the effect of AR in retail settings on the retailer's customer experience initiatives and on the
customer's perceptions of the experience (Yin, 2009).
The research design is the logic that links the research purpose and questions to the processes for
empirical data collection and data analysis, to make conclusions drawn from the data (Bloomberg and
Volpe, 2008; Rowley, 2002; Yin, 2009). It implies or relies on the chosen research paradigm (Creswell,
2009). The sum of these decisions results in the case study protocol that ensures uniformity in research
projects where data is collected in multiple locations over an extended period (Maimbo and Pervan,
2005).
One part of the work focused on AR and its characteristics as the unit of analysis to understand how AR
addresses the retail customer experience (refer to Chapter 3). Two cases explore the different aspects of
AR's deployment from how it affects online versus in-store retail, based on various devices and settings,
its characteristics and limitations, and how these have implications for the different elements of the retail
customer experience.
In addition, two subsequent cases focused on the AR design process as the unit of analysis. This research
drew a human-centered (Macguire, 2001) approach to guide the design of AR solutions that enhances
specific aspects of the retail customer experience. Here, the unit of analysis is the design process. The
human-centered approach was used to understand how the participants could better grasp what the
solution provides and whether it could enhance a specific retail customer experience element. The
research design where a case study has formed grounds for extracting design-oriented knowledge has
been applied elsewhere, resulting in "how to" contributions of importance to practice (see, for example,
Markus et al., 2002).
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The nature of this research's purpose and its prospective contributions assumes qualitative data being
used (Yin, 1994). Based on quantitative data, it would be possible to isolate which characteristics of AR
affect retail experience elements. It would give little insight into what makes the features mutually
dependent and how retailers could influence the dependency, which is one of this research's purposes.
The extant research of how AR can enhance retail experiences, as presented in Chapter 3, has not
reached the maturity level or scale required to construct the hypothetical relations that a quantitative
research approach would require. The limited knowledge of AR characteristics' impact on the retail
customer experiences enforces a research approach, which includes attributes of an impact and designbased research using a flexible design approach. The choice between fixed design or flexible design is
dependent on prior awareness and the possibility of stating potential relationships between dependent
and independent variables (Robson, 2002). It provides a rationale for why qualitative research makes
sense. It should be stressed that qualitative data tries to make sense of a real-world phenomenon using
available means. This current research, drawing on George and Bennet (2004), takes the position that
case studies benefit from pluralism in gathering techniques and sources and should use the means
available to shed light on the phenomenon being studied. Qualitative research produces a holistic
understanding of rich, contextual, and generally unstructured, non-numeric data (Mason, 2002) by
engaging in conversations with subject matter experts and participants in a natural setting (Creswell,
2009).

The research process
The research process suggests progress where a preliminary understanding from a theoretical standpoint
of the current state and research issues were determined based on existing literature. It is then extended
by case studies to address different aspects of the underlying research to address the research gaps the
thesis attempts to close via an impact and a design focus. The disposition is useful in outlining how the
case study and its contributions provide final research contributions. It is iterative, as the theoretical
framing was based on existing reasoning and outcomes and was used to gather empirical data and
analysis. Iterative cycles of empirical and theoretical phases are considered appropriate when the
objective is to develop an understanding of a theoretically immature domain (Alvesson and Sköldberg,
1994; Dubé and Paré, 2003; Mays and Pope, 1995; Miles and Huberman, 1994; Yin, 1994). Using a
theoretical framework based on the awareness of prior research on the subject is essential for capturing
relevant data while doing studies, as it creates the foundation for analytical generalization in case-studies
(Yin, 2003). A literature study was carried out to develop a tentative framework (see Chapter 3). Darke
et al. (1998) suggest that the use of the case study in research is useful in newer, less well-developed
research areas, particularly where examining the context and the dynamics of a situation are important.
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AR is still emerging, and its use in retail is focused on specific areas. For this reason, an iterative process
is required for this research to understand what is available in the extant literature and to explain the

Apr 2020 - Sep 2020

Oct 2019 - Mar 2020

Apr 2019 – Sep 2019

Oct 2018 - Mar 2019

Apr 2018 - Sep 2018

Research activities

Oct 2017 - Mar 2018

existing research. The key phases of the research process are depicted below (Figure 1).

Theoretical
IVEs, AR Literature Review – general
Theoretical – AR in Retail Literature
Review
Theoretical – Retail customer
experience, AR and Retail customer
experience, HCD
Empirical
Saks Case study
LP Case study
ICETS Case study
Infosys Case study

Analysis across studies
Figure 1. An iterative approach to the research

The iterations were based on the different research activities built upon one another as more theory was
needed to support the underlying cases. It also made sense if the case analysis findings indicated the need
to understand the underlying theory differently or if it was determined that new theoretical frameworks,
models, or approaches were required.
The initial focus was to understand the existing literature for IVEs and AR, where it played a role in the
different domains and what it was used for (Appendix Paper 1 - Hofma et al., 2018). It was followed by
a formal and systematic review of uses of AR in retail, how they were set up, usage areas, and
understanding key insights from the studies (Chapter 3). From these systematic reviews, key research
gaps were identified and formed, based on the research questions (Chapter 1). The case study approach
was used to answer these research questions. The cases selected and the rationale for selection are
discussed in later sections.
The literature review provided a good understanding of what is extant in IS and the secondary data
sources for the phenomenon of AR, its types and characteristics, and its use in the retail context.
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2.2 Literature Review Method
Immersive Virtual Environments (IVEs) review9
Literature reviews were conducted to understand the phenomenon of IVEs. The reviews studied the types
of IVEs, including where IVE has been used and in what way. The method used was limited to highly
ranked journals and conferences, which is the basket of eight and the highest-ranked conferences of AIS:
ICIS, AMCIS, PACIS, and ECIS (Webster and Watson, 2002; Vom Brocke et al., 2009). The scope was
further narrowed by focusing on peer-reviewed material only, excluding material such as research in
progress, papers, books, and popular articles. The articles were found by searching SCOPUS, Google
Scholar, and the AIS library, using the following keywords and search operators: "augmented realit*"
OR "mixed realit*" OR "virtual realit*" OR "virtual environment*" OR "immersive virtual
environment*" OR "virtual world*" OR "3D" OR "3-D" OR "CAD" OR "computer-aided design*".
The search for keywords was restricted to the title and/or abstract, which resulted in 183 articles. Next,
articles published before 2007 were excluded, resulting in 153 articles. 2007 was chosen as the cut-off
point because this was the year when IS scholars started to publish articles on IVEs after the initial media
"hype" in 2006 (Wasko et al., 2011; Cahalane, Feller, and Finnegan, 2012b). Furthermore, thirty-two
articles were removed as they had limited relevance to the topic, i.e., papers on 3D-printing or papers that
briefly mention 3D. It resulted in 120 articles that were chosen for further review.
The literature was copied into an excel sheet and was inspired by Webster and Watsons' description of a
concept matrix (Webster and Watson, 2002). The coding was done over several iterations. During the
first iteration, it was decided to identify the research approach of each article, which includes: the data
analysis, data type, theoretical perspectives, and lastly, the level of study and thematic discourse. If
possible, these dimensions were identified from the abstract, but they came from reading the introduction
and methods section for most articles. After the first iteration, additional relevant dimensions relating to
the question were appropriate and subsequently coded for. These dimensions are technology, context,
and actor. The technology dimension refers to the type of technology being studied and referred to when
defining the immersion. The context refers to the context in which the study was situated. Lastly, the
actor category was defined as the primary actor observed in the respective articles.
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AR in retail context review
This review was conducted to understand how the research in AR in retail has evolved. It included
research areas, understanding the data analysis and theoretical methods used, how data was collected,
types of devices and displays used in the different papers, the extent of user interaction, how the senses
were augmented, and learnings, limitations, and opportunities for ongoing research.
To understand the IS extant literature for AR in retail, a keyword search was done across the key
publishers/journals/papers available in the CBS library database and Google Scholar from 2001 through
2018. The search was conducted using key text strings that included:
•

Must contain AR or Augmented Reality and retail (shopping, shop, format were variants for retail)

•

Application area in retail

•

type of research method

•

type of data collected (qualitative or quantitative)

•

experimental tasks and environments

•

type of experiment (pilot, formal, field, heuristic, or case study)

•

senses augmented (visual, haptic, olfactory, etc.)

•

user interaction – experience, engagement, values – hedonic, enjoyment, utilitarian

•

type of display used (handheld, head-mounted display, desktop, etc.).

The keyword search yielded 86 papers (I left out virtual worlds, emerging tech in retail, and domain
agnostic AR regarding retail). Google Forms was used to extract the information, which was then
transferred to an Excel spreadsheet for data cleaning, manipulation, and filtering.
Although this was done systematically, there are some limitations to this review. The first involves using
the CBS database and Google Scholar searches. Using such a database has the advantage of covering a
wide range of publication venues and topics. However, it is possible that this missed publication venues
and papers that should have been included. Second, although the search terms used seems intuitive, there
may have been papers that did not use "Augmented Reality" or AR and retail as the primary search
strings when describing an AR experience in retail. For example, some papers may have used the term
"Mixed Reality" or "Artificial Reality" or other words. In particular, because citations are accumulated
over time, it is quite likely that I missed some papers that may soon prove influential.
The retail customer experience and theoretical frameworks, models, concepts
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This review was conducted to understand the retail customer experience: how it is explained, measured,
and its context, using underlying frameworks, models, theories, and concepts, primarily in the retailing
and consumer journals.
To understand the IS extant literature for retail experience, a keyword search was done across the key
publishers/journals/papers available in the CBS library database and Google Scholar. The investigation
was conducted using key text strings that included:
•

Must contain 'retail customer experience' or 'retailing experience' or 'shopping experience' or 'retail
journey' or 'customer journey management'

•

Must contain the words' concept', 'framework', 'model'

•

Store environment set-up, formats – online, in-store, mobile, multi-channel, omnichannel,
atmospherics

•

User interaction – experience, engagement, purchase, quality

The keyword search yielded 14 papers. Google Forms was used to extract the information, and then it
was transferred to an Excel spreadsheet for data cleaning, manipulation, and filtering.
Although this was done systematically, there are some limitations to this review. Using the CBS database
and Google Scholar searches covers a wide range of publication venues and topics. It is, however, likely
that I missed publication venues and papers that should have been included. There might have been
variations of the search strings I used and therefore missed some publications. In particular, because
citations are accumulated over time, it is possible that I missed some papers that may soon prove
influential.

2.3 Primary Data Collection Methods for the Impact and Design studies
The primary data collection techniques were qualitative in nature and comprised of semi-structured
interviews. In the ICETS case qualitative surveys were used to understand the diversity of views from
the team for what AR devices were used for what purpose. The specific semi-structured interviews
cconducted are covered in the specific sections below for each case. The qualitative survey conducted is
also spelled out in the ICETS case data collection section. Other primary data collection methods used
were observations, focus groups specific to the ICETS case, as well as human centered approach sessions
for co-creation in the ICETS case and design thinking for the Infosys case and are detailed in Chapter 5
and Chapter 6.
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2.3.1

Semi-structured Interviews

Sewell (1998) defines interviews in qualitative research as “attempts to understand the world from the
subject's point of view, to unfold the meaning of peoples' experiences, to uncover their lived world
before scientific explanations.” The qualitative interview is central to data collection (Gill et al., 2008).
However, for the information obtained to be more authentic, it is critical that the researcher creates a
good connection with the source.
A semi-structured interview is an outline of topics and questions prepared (Stuckey, 2013) but have no
rigid adherence. The impact of these interviews is based on how the interviewee responds to the question
or topics or mode in which it was conducted. Although there is a set of guiding questions usually via an
interview guide, the response of the subject provides the flexibility to pose more enhanced questions than
the initially drafted ones. This notion is upheld by scholars who state that semi-structured in-depth
interviews are the sole source of information for qualitative researchers (DiCicco-Bloom and Crabtree,
2006) and an ideal data collection mechanism for qualitative studies.
This research used semi-structured interviews and their implementation was dependent on how the
interviewee responds to the question or topics laid across by me. Although there was a set of guiding
questions, the response of the subject provided me the flexibility to pose more enhanced questions than
the initially drafted ones. For the cases, I did individual and group interviews based on availability and
the nature of information sought (DiCicco-Bloom and Crabtree, 2006). The participants were provided
with the much-needed flexibility of explaining issues based on how well they know them. It allowed me
to interject where necessary and ensure that the subject understood the topic or question under scrutiny.
Different techniques were used, which included face to face (Doyle, 2005), telephone, skype, and e-mail
interviews. For my cases I used these techniques based on the availability of the interviewees, their
preferences, geographical location as well as to validate the interpretation of data collected previously
(Opdenakker, 2006). Each of these techniques also had drawbacks based on the knowledge and state of
the interviewees, their focused attention, length of time, clarification opportunities and how they
responded to face to face versus skype, telephone or email (Doyle, 2005). The list of interviewees were
determined based on the type of information and depth of responses desired as well as who were
provided by the company where the case was being conducted. This was done via providing the context
of the topic and the desired detail via the introductory letter to the contact in the companies that were part
of the cases studies. A non-disclosure document was signed upfront to include confidentiality and
informed consent (Corti, Day and Backhouse, 2000; Orb, Eisenhauer and Wynaden, 2001).
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The outputs from each of these semi-structured interviews in each case was transcribed and then the
content was validated with the contact for that case to ensure accuracy and validity of the interpretation.
The specificities of these interviews are laid out in the cases studies for impact and design studies.
2.3.2

Qualitative Survey

Groves et al. (2004, p.4) define survey as "The survey is a systematic method for gathering information
from (a sample of) entities for the purpose of constructing quantitative descriptors of the attributes of the
larger population of which the entities are members." The qualitative type of survey does not aim at
establishing frequencies, means or other parameters but at determining the diversity of some topic of
interest within a given population. This type of survey does not count the number of people with the
same characteristic (value of variable) but it establishes the meaningful variation (relevant dimensions
and values) within that population (Jansen, 2010). Qualitative survey is the study of diversity (not
distribution) in a population. In my case study, I used the qualitative survey to understand from the
ICETS team how they propose usage of the different AR devices for different purposes and whether
there were specific categories and themes in terms of the responses received. Thee responses from the
qualitative survey was used to formulate the interview guide for the semi-structured interviews.
The initial interview with the head of ICETS provided the inputs to use a pre-structured survey, where
the diversity to be studied was defined beforehand based on the skills and roles of the people in the
population and the aim of the descriptive survey was to identify which of the predefined AR devices and
its characteristics are stated empirically by the population to provide for further data collection and
coding to analyse the case.

2.4 Coding in the data analysis for the Impact and Design studies
Coding was the method of data analysis used in each case studied based on the transcribed data from the
semi-structured interviews, the textual data from secondary data sources, survey text responses as well as
from the observations of focus groups. The data analysis sections under each of the cases for both the
Impact and Design studies show the examples of coding done to determine the arguments or narratives
used to analyse the case using the constructs from the underlying theoretical framework and models used
in these studies.
Coding in its most basic form is the simple operation of identifying segments of meaning in the primary
data collected and transcribed and labelling them with a code, which can be defined as “a word or short
phrase that symbolically assigns a summative, salient, essence-capturing, and/or evocative attribute for a
portion of language-based or visual data” (Saldaña 2015: 3). In my studies, the basic coding approach of
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the copy-and-paste function in Excel was used to copy portions of text or images from the transcribed
documents into new documents. This process created an inventory of data (cf. Saldaña 2015, Miles,
Huberman, and Saldana 2013) to be able to acquire insights into the data by revisiting the data collected
as well as missing pieces to tie data analysis together. By sorting the data into labelled segments, it
enabled quicker access and re-looks.
The research questions were used as the background for how the data is labelled initially and to ensure its
relevancy as well as dimensions for comparing responses from the data collected. Coding allows for
transparency in tying the conclusions to the labelled data themes (cf. Guba and Lincoln, 1994; Elo et al.,
2014). It allows for a focus on the applicability and meaning of the work to practitioners in many
approaches to qualitative research (Kvale, 1995; Bochner, 2018). Coding is an important step in moving
from the raw data to the findings, as well as being a means to maintain coherence between the objective
and the results. It is a way to ensure that the questions asked are the questions that have been answered. It
is interactive (Charmaz, 2014) as the codes are created as a means to understand the phenomenon and/or
participants and their perspectives. This view is particularly prominent in the literature on grounded
theory, where the research is not restricted by preconceived codes but understand codes as emerging
inductively from interpreting meanings in the collected data.
In my studies, codes were developed by initially using phrases or terms from the transcribed documents
based on what the interviewees said. The inductive approach using grounded theory is relevant when
doing an exploratory study or when no theoretical concepts are immediately available to help you grasp
the phenomenon being studied. Working systematically with coding allowed for the interpretations of the
empirical material (Gioia, Corley, and Hamilton, 2013). In each of the cases, multiple initial open codes
were determined (Charmaz, 2014). These codes, post the initial labelling across the two studies were
coded iteratively which higher-level categories created from the initial code list using axial coding
(Gioia, Corley, and Hamilton, 2013). This process helped in defining categories and then selectively
coding these as themes.
The higher-level categories and themes, helped determine the narratives and arguments to explain the
constructs of the framework and models used in the studies. Memos were used as ongoing reflections
during coding concerning the codes, the phenomenon, the informants and their interrelations to help keep
track of the labeling, categorization and themes to help with bridging the distinctions between coding,
analysis and results. The data collection and coding exercises were done in parallel, and the memo was a
great tool that can both inform subsequent data collection and lead to richer explanations in the analysis
later on mapping specific statements from the interviewees to how the construct was explained using the
theme of the code determined.
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The individual sections for data analysis for each case shows a representation of the Exce tables
produced after a series of coding the underlying data collected for that case or cases for both the impact
and design studies.

2.5 AR Impact Study
The AR impact study was framed by an initial theoretical framework, developed by reviewing the AR
literature to determine key characteristics of AR solutions, combined with an integrated framework
covering the aspects of customer experience. The role of the two cases in this part of the research was to
identify various ways by which AR solutions could impact the retail customer experiences.
2.5.1

Case selection criteria

The state of knowledge for AR in retail and understanding how the AR characteristics enriched the retail
customer experience was the key motivator for the AR impact case study choice. This outline provided
the rationale for selecting cases that would provide empirical outcomes and the data needed. To ensure
relevance to answer the research questions, it was necessary to find comparable cases (Eisenhardt, 1989)
in different retail formats using other AR devices (Seawright and Gerring, 2008), and meeting three
critical criteria. First, the retailer had an investment in AR to provide a differentiated experience to the
retail customers. Second, the AR solution was ready for commercial use and would not create negative
perceptions. Third, the AR characteristics in the retail setting allowed the customers to interact with it.
Both the retailer and consumer perspectives on the customer experience should be observable.
The cases were to be identified based on the research issues and gaps and required researching retailers
engaged in this emerging technology and using it in different settings with different AR devices and
formats. These case studies had to provide a more substantial base for theory-building (Yin, 1984).
Moreover, the various studies should provide simultaneous maximization or minimization of differences
and similarities of data. This is vital for discovering categories and relating their theoretical properties for
further developing the emergent theory (Glaser and Strauss, 1967). The research questions indicate a
cross-case analysis. Therefore, the case design should facilitate studying the phenomenon and drawing
similarities across the comparative cases. The design followed was predominantly sequential, with one
case following the preliminary analysis of the other. The advantage of this sequential approach is that the
selection of each case and some of the issues examined can be informed by puzzles identified in earlier
cases (Vaus, 2006).
Two similar yet comparable cases were identified in different retail settings and chosen to confirm the
theoretical model for how AR characteristics can enrich the retail experience based on specific
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organizational and customer-level impacts. Similar cases representing the population will provide the
most robust basis for generalization of the findings and contributions (Seawright and Gerring, 2008). The
retailers where the case studies were conducted were selected to demonstrate the relevance and potential
for AR, both in-store and online, and how existing the retail customer experience could be enriched by
leveraging the AR characteristics
2.5.2

Short case descriptions

Saks Case
The Saks case was selected based on several criteria. It provided context to understand the role of AR in
in-store retail, given that, to date, most of the AR research in retail referred to using AR online. The AR
characteristics examined in this case included the type of device used, in-store format, integration of
value adding services, level of information provided, interactivity, and the role of AR in a luxury retail
clothing store. The retail format of Saks 5th Avenue was the basis for the retail experience elements
examined in this case. Components included selecting products, try-on's of branded clothing based on
product detail, searching for products in different aisles, standing in lines for making a purchase, and the
delivery of purchased clothes. The integrated smart glasses used in this study included four partners –
Mastercard that orchestrated the solution and integrated the authentication to its digital wallet, ODG that
develop the smartglasses, Qualcomm that developed the iris authentication, and the retailer, Saks 5th
Avenue, where the solution was installed. This case provided an opportunity to analyze how an
integrated AR with value-added services impacted the retailer experience and the customer's shopping
journey. The Saks case identified the need for more similar case studies to understand whether users
engaged with other AR solutions differently and whether online versus in-store experiences made a
difference. It also highlighted how the type of retail, in this case, a high-end retail clothing store, might
impact the use of AR.

Louis Poulsen (LP) Case
To further understand the impact of AR for retail experience and compare and contrast to the first case,
another case was searched for. This case analyzed how the retail experience may be affected in terms of
customers making decisions from their own homes for real-life usage, using a mobile app that was not
integrated with other services or applications
The Louis Poulsen case was chosen as it provided a different perspective from the Saks case in terms of
how AR affects retail customer experiences for making product selections and enhancing their buying
decisions from their own homes. The case extended the Saks case findings regarding how AR
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characteristics affected retail experience and showcased how the AR characteristics addressed elements
such as store environments and store policies. This case provided a context for how different AR devices
and modes could impact the retail customer experiences differently, depending on how and where they
are offered and experienced, and while not being integrated to other services or applications.
2.5.3

Data collection

In the two impact cases, data collection followed the general principle of seeking an in-depth
understanding of the cases. Given available empirical sources, multiple viewpoints were sought
whenever possible to achieve this. Also, to the extent possible, data was collected for triangulation,
validating factual claims.

Saks Case
The different questions and interviews were developed and conducted depending on the AR
characteristics and the customer experience from organizational and customer standpoints.
Table 1 summarizes the data collection, comprised of primary and secondary data sources, including face
to face interviews, online/video interviews, emails, feedback, and clarifications with the Mastercard Labs
leaders, and YouTube videos provided by Mastercard on example cases, supplemented by Annual
Reports. Press Releases available publicly and reports published in the media were used to inspire and
complement data collection. Quotations found in publicly available articles were used to contextualize
the customer experience and AR characteristics provided by this integrated AR solution studied at Saks
5th Avenue (Yin, 2003).
Table 1. Sources for data collection in the Saks case
Role
Mastercard Labs Practice Lead
Senior Account Manager, Mastercard
Global Head, R&D Mastercard Labs, Dublin
Executive Vice President, Digital Partnerships, Mastercard
Executive Vice President, Digital Payments and Labs, Mastercard
Vice President, HEadworn, ODG
Active review of ODG smartglasses
Founder and CEO, ODG
Director, Product Management, Qualcomm Technologies
Mastercard and ODG (Press briefings)
Mastercard (Media reports)
Mastercard (YouTube videos)
Mastercard (Annual reports)

Data Collection method
Primary interview, feedback on write-up, email inquiries
Primary interview, facilitating data collection
Interview, quotation provided
Quotations - publicly available
Quotations - publicly available
Quotations - publicly available
Quotations - publicly available
Quotations - publicly available
Quotations - publicly available
Links provided
Links provided
Links provided
Links provided
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Semi-structured interviews
The interview guide (Appendix 5) and case protocol (Appendix 6) were designed around the research
questions, and the theoretical framework from Chapter 3 guided the interview questions (Section 2.3.1).
The interview guide contained a list of questions and topic areas covered in the interview with
Mastercard. However, these were not read verbatim or in order but served more as an aide-mémoire.
"Usually, the interviewer will have a prepared set of questions, but these are only used as a guide, and
departures from the guidelines are not seen as a problem but are often encouraged" – Silverman (2009, p.
194). I could add additional questions about an unexpected but relevant area that emerged, and sections
that didn't apply to the participant could be negated. Semi-structured interviews were conducted, using
the face-to-face method to allow participants to easily clarify their answers or ask for questions to be
elaborated (Lavrakas, 2008). Legard, Keegan, and Ward (2003, p. 138) note that "Although a good indepth interview will appear naturalistic, it will bear little resemblance to an everyday conversation."
Contacts were established early, and meetings were scheduled in advance for these interviews.
These interviews were conducted with people who had different roles concerning this Mastercard AR
solution. The interviews complemented the other data provided like YouTube videos, annual reports, and
press briefings to provide contextual and technological understanding and triangulate findings from
interviews. The interviews were conversational, but with a charter to cover the theoretical framework
(Chapter 3).
Mastercard Labs Practice Lead: A face-to-face interview with the practice lead of Mastercard Labs,
who was engaged in developing the integrated AR solution, was critical. The goal was to understand the
role of Mastercard Labs, its involvement in immersive technologies, the solution's intention, the
integration methodologies, the companies involved, what worked and what did not, and why a high-end
retail store was selected for the in-store retail setting.
Senior Account Manager, Mastercard: This was my initial contact when I expressed interest in a case
study related to AR. At that time, Mastercard Labs was working with three other companies to build an
integrated AR solution to be tested in-store at Saks 5th Avenue in NYC. The Manager helped me
understand the nature of the study and that it was being done to help understand how integrated services
with AR could impact customer experience in-store, given that previous Mastercard immersive
technology set-ups were using VR at that time.
Publicly available quotations: The Practice Lead provided links to different interviews and press
releases that provided the context of the integrated AR solution as seen by the key executives of the
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participating companies, including Mastercard, ODG, and Qualcomm, and that were available in public
domains.
•

https://www.vi-mm.eu/2017/10/31/odg-mastercard-and-qualcomm-show-off-augmented-realityshopping/

•

https://www.pymnts.com/mastercard/2017/mastercard-showcases-augmented-reality-shoppingwith-iris-authentication/

•

https://venturebeat.com/2017/10/23/odg-mastercard-and-qualcomm-show-off-augmented-realityshopping/

•

https://www.etcentric.org/money2020-companies-partner-on-ar-shopping-prototype/

Other data was collected from various sources depending on the research focus, such as annual reports
and financial statements, public records, newspapers, and social media (Maimbo and Pervan, 2005),
minutes of meetings (Myers, 2009). This type of data collection was adopted in all the studies to
augment the primary data collection10.

Louis Poulsen Case
Different questions and interviews were developed and conducted depending on both AR characteristics
and the customer experience from an organizational and customer standpoint. The following sub-sections
will elaborate upon the different data methods depending on the stakeholders. Two Masters Degree
students performed the data gathering and initial analysis as part of their thesis. I have used their research
and re-interpreted the data collected for this thesis, using the theoretical framework developed from
Chapter 3. The sections below are extracted from what was provided by these students.
Semi-structured interview with Louis Poulsen personnel and retailers

10

Mastercard provided a list of publicly available data and access to their annual report
•

https://newsroom.mastercard.com/press-releases/mastercard-eyes-the-future-of-retail-with-augmented-reality-shoppingexperience/

•

https://www.businesswire.com/news/home/20171023005360/en/Mastercard-Eyes-Future-Retail-Augmented-RealityShopping

•

https://www.youtube.com/watch?v=y7qa15inORc

•

https://www.youtube.com/watch?v=zdCCZzQX27Q

•

https://www.ezodproxy.com/mastercard/2018/ar/HTML1/tiles.htm
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The interview guide and case protocol (Appendix 7) was designed around the research questions, and the
theoretical framework for the studies guided the interview questions (section 2.3.1). All interviews for
this impact study were based on semi-structured interviews conducted with experts to capture rich and
descriptive data about the participants' feelings, perceptions, attitudes, and opinions. A predetermined set
of questions was used to perform these interviews where themes from these questions could be used
throughout all the interviews with LP personnel and retailers. The order of questions varied a lot
depending on the conversational flow and which stakeholders were interviewed, with additional
questions added to get the required information. Semi-structured interviews were conducted, using the
face-to-face method to allow participants to quickly clarify their answers or ask for questions to be
elaborated (Lavrakas, 2008). Contacts were established early, and meetings were scheduled in advance
for these interviews.
For the semi-structured interviews, three different interest groups were interviewed to provide different
perspectives on how AR characteristics could enrich the retail customer experience. These groups are LP
personnel, retailers, and customers. Table 2 visualizes the various stakeholders interviewed. To
adequately cover organizational and consumer sides, 14 interviews were conducted, with two
representatives from LP, three retailers, and nine customers.
Table 2. Interviewees in the Louis Poulsen case
Role
Director of Brand and Communications
Visual Concept and Merchandising Manager
Head of Lighting Departmen, Illums Bolighus
Head of the Lights Department, Johannes Fog
Owner at Vestergaard Møbler
Customer 1
Customer 2
Customer 3
Customer 4
Customer 5
Customer 6
Customer 7
Customer 8
Customer 9

Key topics
Target Audience, AR Implementation, Customer Experience, Objective and Purpose
Simplifying Processes, Customer Experience and AR Usage
Customer Experience, AR Usage and Customers
Customer Experience, AR Usage and Customers
Customer Experience and AR Usage, Customers
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement
Customer satisfaction, Brand Experience, Convenience and Customer engagement

The interviews were complemented with a visit to the designer's facility, Virsabi in Copenhagen, to
provide contextual and technological understanding and triangulate interviews. The interviews were
conversational, but with a charter to cover the theoretical framework (Chapter 3).
Louis Poulsen personnel
The interviews conducted with employees from LP were done to provide an overview of how AR
technology can create value internally. We, therefore, interviewed the person who implemented the
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application and their Visual Concept and Merchandising Manager. Their perspectives on how AR can
create value internally are of great importance to our research as it answers whether AR can internally
generate LP value.
Director of Brand and Communications: We conducted a face-to-face interview with the director, who
has been employed at LP for seven years, and who was the primary person behind implementing the AR
application at LP. The interview with him provided background knowledge of why they chose to invest
in AR technology, the investment goals, and what the future had in store for AR at LP.
Visual Concept and Merchandising Manager: The Manager was contacted to learn more about how he
can work with this technology and where AR can support his work processes to create a better customer
experience.
Retailers
There are some standard criteria as to why specific retailers were interviewed. Firstly, they must sell LP
products in their stores. Secondly, LP is a premium brand within the lighting industry, which means not
all lighting retailers have their products, hence narrowing the options for retailers that can be
interviewed. Further, there is a geographical limitation for the selection of retailers for interviews. Lastly,
there is only a limited number of retailers who fulfill the criteria above. Within this segment, a relatively
large number of retailers were not interested in participating in an interview.
Owner at Vestergaard Møbler: The owner, a 2nd generation of furniture and lighting dealer, became the
store owner one and a half years ago. His expertise in furniture and lights retailing, where he came highly
recommended by LP, was necessary. Secondly, Vestergaard Møbler is one of the largest single stores
selling lighting products in the Greater Copenhagen area, with many customers visiting every day. They
have good knowledge of customer experience and how this application by LP can be used.
Head of Lighting Department: Another retailer we had a face-to-face interview with was the Head of
Lighting, who works at Illums Bolighus in Copenhagen. The head has been in charge of the lighting
department for more than ten years. One of the most important reasons for interviewing the head is that
Illums Bolighus is the store in Denmark that sells the most LP products per square meter. The head's
expertise, combined with the fact that they have the highest conversion rate, gives insights into how AR
can increase customer experience. It is fair to assume that Illums Bolighus has a good idea about how to
sell LP products, and it is therefore attractive for our research to examine where AR can be used in their
processes.
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Head of the Lights Department: The head in charge of the lighting department at Johannes Fog in
Lyngby has been working for Johannes Fog for many years and has been the head of the lighting
department for four years. They were interesting to interview as their store is slightly different from the
'usual' LP retailers in that they sell items from as low as 10 DKK up to 50.000 DKK. They did not have
the same exclusivity as other retailers did. It produced some challenges regarding how they could
advertise LP products due to some brand-restrictions, where LP did not want to be associated with lowend brands.
Semi-structured interview with customers
In the Saks study, no interviews were conducted directly with customers. On the other hand, this study
uses semi-structured interviews with customers to directly examine whether or not the AR technology
characteristics can enrich customers' retail experience. Here the semi-structured interviews were
conducted using an experimental approach. LP exposed the participants to the AR application by LP, and
they had a chance to play around with it in their natural surroundings. It is important to note that
customers were interviewed in their own homes to measure the effect of AR better, as the intent of the
application is to be used by customers within their own homes. Lastly, the participants were exposed to
the same line of questioning, enabling a comparison of the answers to measure the effect of AR on the
customer.
A non-probability technique was chosen to select the customer samples for this research. The sampling
technique to determine the participants for the experiment-inspired semi-structured interview is the
typical case sampling. The standard LP segment is in the late thirties, well educated, from wealthy
households, and with a fifty-fifty gender distribution. Additionally, LP deepens the age group based on
internal research as between 45 and 65 years old. Secondly, to provide the analysis with some depth and
applicability, the samples must have purchased or considered purchasing an LP product.
Therefore, sample one contains three customer interviews with participants that meet the sampling
requirements of being late thirties and above, well-educated, and from wealthy households. Additionally,
there is an intense desire within LP to create an interest with a lower aged audience. Researchers were
interested in addressing this audience to make the research more applicable. Hence, sample two contains
six customer interviews from a lower age group than the typical LP segment but meets the requirement
to consider buying an LP product.
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2.5.4

Data analysis

The theoretical framework developed in Chapter 3 was used to structure the analysis based on the
primary and secondary data collected in each case (Ebneyamini and Moghadam, 2018). Data analysis
was "interpretive" in nature. To provide a broad framing for the interpretative inquiry, the theoretical
customer experience framework was used "as a lens to interpret or unfold" (Sarker et al., 2018, p. 759)
the cases being analyzed. This approach is consistent with Walsham (1995, p. 76), who recommends "the
use of theory in the earlier stages of interpretive case studies …". While the use of an overarching
theoretical framing could constrain the potential discoveries made during the empirical analysis, this
approach's motivation would be the deliberate ambition to re-frame the current study of AR from a
transactional view of retail. The goal was to shift to an exploration of the novel phenomenon within an
explanatory logic of additional relevance for the retail industry using the framework's constructs. In the
analysis, I took several measures to "preserve a considerable degree of openness to the field data, and a
willingness to modify initial assumptions and theories" (Walsham, 1995, p. 76).
Each of the known aspects of how the AR characteristics and how customer experiences are produced
and consumed became coding categories applied to the material. It was done to organize the data around
the different ways AR characteristics could impact each of the customer experience production themes.
Contextual elements of relevance were captured through inductively generated coding categories. Table
3 illustrates how the coding was done to extract the constructs from the cases studied.
Table 3. Elements of relevance using coding of values aligned to the coding categories and themes
Themes

AR technology

Coding categories

Values - Saks Case

Values - LP Case

Interactivity

weight, ease of wearing, comfort, battery life,
heating,

online, mobile, connectivity,

Quality of augmentation

quality of images, size, color, lighting, combinations

size, lighting, height, fit, quality of the 3D objects

Information levels

search, compare, price, brand, privacy concerns

social-media, search, compare, touch, feel

Integration

authentication, delivery, purchase, aisles, return

social-media, internal applications, intermediaries

Degree of Transformation

control, decision making, in-charge, personalized

empowerment, control, decision making

Interactions

digital, in-store, sales associates

digital, social-media, reviews, comments, meet
retailers

Customer Journeys

in-store, luxury brand, prime location, touch and
feel

online, mobile, luxury brand, touch and feel

Retailer / Organization

Store set up

Customer expectations
Customer

Personal characteristics

control, non-linear touchpoints, new experience

uncoupled touchpoints, non-linear

interaction with store, taliking to other customers

social-media feedback, comments, interact with other
customers

shopping journey, decision making, interaction with
AR

purchase decision, touchpoint navigation, retailer
interaction

weight of smart glasses, not for left handed people,
no interactions

touch and feel, size and height, lighting, fit

enjoyment, browsing, compare, aesthetic, fun

fun, combinations, browsing

reason for shopping, hedonic, enjoyment, purchase,
social status, price and brand sensitivity

demographic impacts, fit at home, touch and feel

I developed different excel spreadsheets to record and manage the data collected for each case, and a
case study documents folder, a log, and electronic communication exchanges to cross-check and validate.
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The data collected in each case was divided into data reduction, data display, and conclusion and
verification. In the data reduction phase, the process included familiarizing, selecting, focusing,
simplifying, abstracting, and transforming the raw data collected (Miles and Huberman, 1994) by
transcribing the content of the interviews or the essence of the secondary data used in each of the cases.
The coding process (Corbin and Strauss, 1990; Oates, 2005) consisted of multiple steps (section 2.4). In
the first step, open coding was employed where the qualitiative data from the semi-structured interview
transcripts was read repeatedly to break it into discrete pieces of data. Each of these pieces of data was
coded with a. descriptive label by interpreting the data based on its properties and ensuring similar data
were labeled with the same code. This coded data was stored via tables in excel based on the theoretical
framework constructs for AR characteristics and the retailer or organizational and customer constructs
related to the retail customer experience – both static and dynamic (Chapter 3).
In the next step, axial coding was employed to find connections and relationships between the code such
as context behind the data and consequences of the phenomena described by the interviewee. The codes
were then aggregated and condensed into broder categories between the codes. The categories for each of
these themes were determined from the data collected for overlapping or intersecting statements or
descriptions of these themes. The values for each of these categories were determined based on how each
category was described by the data. Some of the values of the coding categories under the AR
Technology theme intersected with how retailer or organizations and customers experienced the
technology.
These categories were then brought together as themes or an overarching category using selective coding
that catptured the essence of a recurring data trend in the transcripts. Then identify connections between
this theme and the rest of the codes and data to make sure there are connections that give rise to
arguments in the cases studied and give rise to the narrative being described. The remaining categories
and codes that did not have supporting robust data were removed. Ater that the transcripts were read
again to code to these overarching codes or themes. The themes were AR Technology, Retailer or
Organization and Customer.
Then the themes were organized appropriately, so it made sense to understand and extend the
contributions from the cases being analyzed. The meaning of the participant's place via the primary data
sources was then combined with secondary data sources (Creswell, 2009) to provide a substantive
contribution or identify gaps. The themed data from the primary and secondary sources are matched to
the theoretical framework for how the AR characteristics enrich the retail customer experience, described
in Chapter 4.
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The empirical evidence obtained via the primary and secondary data used in each of the cases analyzed
was used to categorize the specific impacts of AR to each construct for the organization or retailer and
the customer. These impacts coded as impact mechanisms for both the retailer and the customer as
themes to document the impacts of the AR characteristics on each of the constructs for the retailer ‘s
customer experience management and the consumer ‘s perception of customer experience. The impact
mechanism determines the positive or negative impact of each of the characteristics of AR – information
level, interactivity and quality of augmentation - on how the retailer’s customer experience management
or the consumer’s perception of experience is affected. Table 4 below illustrates how the impact
mechanisms were coded based on the impact categories.
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Table 4. Coding AR Impact Mechanisms
Theme

Retailer

Customer

Saks Impact Coding category LP Impact Coding category

AR Impact mechanism

Customized and secure
experience

Increased control over
contextual
conditions/Customer
empowerment of
contextual conditions.

Retailer employee
interactions replaced by
digital interactions in-store
with enhanced engagement.

Retailer employee
interactions replaced by
digital interactions.

Addition of touchpoints,
digitalization of touchpoints
across shopping journey.

Addition of touchpoints,
uncoupling of touchpoints.

Uncoupled digital touchpoints

Redistributes the touchpoints
from one actor to another
digitally.

Redistributes the
touchpoints from one actor
to another.

Redistribution of touchpoints

Introduces self service in
physical stores

Introduces new channels
for customer-customer
influence.

Personalization could create
privacy concerns with
digitized shopping journey

Personalizing of experience
and potentially new
customer demographics.

Alters and makes less
Alters and makes less
predictable the sequence of
predictable the sequence of
events - hedonic versus
events.
aesthetic or utilitarian reasons
Possibility of new
Possibility of new experience
experience low’s without
low’s without retailer or
retailer or producer
producer awareness.
awareness.
Enjoyment and hedonic
experiences while shopping

New possibilities to
entertain customer during a
wait.

Personal and contextual control

Digital Interactions

New channels

Personalization

Shopping journey events

New experience

Varied purposes

The impact mechanisms were used to develop the conceptual model in Chapter 4 of howAR impacts can
enrich the retail customer experience for the two cases studied.
Uisng the process described in the preceding section, I coded, categorized and themed all the data from
the transcripts of the semi-structured interviews as a single coder. The iterative nature of the case studies
required me to re-code the data or parts of it based on the responses gathered from the interviewees of the
two cases (Mackey and Gass, 2005). This iterative process created the rigor and validity of how the
themes and coding categories were determined and how data values were aligned to them.
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2.6 AR Design Study
The explanatory model of AR's impact on customer experiences in retail was the foundation for the
subsequent work to address how AR can be designed to enhance the retail customer experience. In this
part of the research, the explanatory model served as the initial justificatory knowledge (c.f. Gregor and
Hevner, 2012). Observations in the work leading up to the explanatory model indicated that the
developed AR solution did not definitively enrich the retail customer experience, even though it was
technically advanced. Its design did not sufficiently include the requirements, needs, and considerations
of different types of consumers. Therefore, the general proposition to turn towards human-centered
approaches was introduced (see Chapter 5). The design study cases were used to evaluate applying a
human-centered approach to fit a technical AR solution to the retailer and consumer needs and foster a
greater understanding of employing human-centered design towards this end. The process follows the
example of Markus et al. (2002) to extract practice-relevant design knowledge from a case, with the
ambition to articulate guidance for how to achieve a defined desirable outcome.
2.6.1

Case selection criteria

The AR impact case studies indicated a gap in understanding how the AR solution was designed in the
retail setting to enhance specific retail experiences using AR characteristics (Chapter 5). The argument
was made that design needed to move from technology-centric exploration to human-centric design,
focusing on enhancing the retail customer experiences. Overall, this broad argument is framed in humancentered approaches.
In selecting these cases, the overarching criteria were that they would instantiate some version of a
human-centered approach. Furthermore, to derive from the case how human-centered design should be
enacted, the cases needed to be use refined AR design approaches, and not just initial exploration. It was
deemed essential that the cases could represent both a broad "best practice" from an extensive set of
designs and an in-depth illustration of how an AR design process could work in this context. Finally,
these cases had to be in different retail settings, using different human-centered approaches, with
multiple types of customers, the retailer, and the designers of the technology solution participating in the
design. Two cases that together met these criteria were the ICETS and Infosys11 cases, presented below.
In each of these cases, there were specific retail customer experience-related problem scenarios where
the retailer wanted to use digital technology to address and improve the customer experience and address

The AR design case studies were both conducted with Infosys – one with ICETS, and the other with Infosys Retail. The cases
are thus labeled ICETS and Infosys to distinguish them
11
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the retailer's customer experience management challenge. The customers represented different levels of
knowledge of and engagement with the technology, and these cases were set in-store (Infosys) and instore and online (ICETS). These conditions would aid understanding of the AR design using the humancentered approaches in different retail settings. The case design was to analyze these comparative cases,
predominantly sequentially, with one case following the other's preliminary case analysis. This was done
to understand what the subsequent case should provide for, which was not observable in the first case.
2.6.2

Short case descriptions

ICETS Case
ICETS is the center for emerging technologies and solutions at Infosys and used a human-centered
approach to build AR solutions to enhance specific retail experiences. The company tracked the types of
AR, their characteristics and limitations, and their usage in retail. Being a global player, ICETS had
multiple different engagements. I used this case for two purposes. Firstly, to understand how ICETS
determined the criteria for selecting AR solutions based on AR's technology design characteristics.
Secondly, to understand the co-creation approach with an apparel retailer and two types of customers,
who had different expectations and levels of familiarity with AR, to design of a specific AR solution for
use in-store and online. This case substantiated the relevance of using human-centered approaches for
this emerging technology to enhance retail experiences.
Given the size of Infosys and its global client base and investments in different technologies, I asked
them whether they had a new engagement, using a different human-centered approach to develop an AR
solution in a different retail setting. This was to help me understand the difference between methods and
the applicability of human-centered approaches in different retail environments with other retail
experience challenges. At that time, the retail domain of Infosys was approached by a luxury in-store
retailer, Ralph Lauren, looking for an interactive solution to reduce returns and increase customer
engagement for the products being offered.

Infosys Case
It was evident from the literature reviews of AR in retail that the studies conducted to date were based on
having AR in place and then understanding how users engaged, experienced, or used AR in an
experimental or proof of concept approach. They did not include the users upfront to design and develop
AR to enhance the retail experience. A luxury retailer, Ralph Lauren, was very interested in developing
an AR solution to enhance specific retail experiences related to how it could provide the customer the
freedom to choose and try-on apparel while also extending interactions with store employees if needed.
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This experience would help transform their branding for how they engaged customers in developing
superior experience.
2.6.3

Data collection

ICETS Case
The ICETS case was conducted in the US. Data collection was primarily via semi-structured interviews,
in person and over the phone. A qualitative survey was sent to team members to understand how they
saw AR attributes and limitations. Secondary data collection was from annual reports, public interviews,
YouTube videos, and other social media (Maimbo and Pervan, 2005) (Table 5). ICETS did not provide
access to direct customer feedback, as that was not sharable. However, I could attend the co-creation
sessions to observe and take notes. The response from the ICETS head on an AR design case using
human-centered approaches was positive. This allowed me to have conversations on ICETS' scope and
activity with AR, the partners they engaged with to build integrated solutions, and their capabilities to
design different AR devices in varied retail settings.
The qualitative type of survey was used (section to determine the diversity of the use and charactersitics
of the different AR displays available at ICETS within that team. This type of survey does not count the
number of people with the same characteristic but it establishes the meaningful variation (relevant
dimensions and values) within that group to understand what device is used for what purpose and why.
(Jansen, 2010). A list of questions in a survey format (Mackey, Cooling, and Berrie, 1984) was then sent
to 30 ICETS team members. ICETS provided overviews and answered questions on its partners,
engagements, and capabilities to use for the case. Responses to the survey questions administered to their
30 engineering development and leadership staff were consolidated into themes using coding. The
questions asked were informed by the underlying technology and the theoretical framework of the
human-centered factors impacting the design and development of AR solutions.
Co-creation sessions
I attended the co-creation sessions (explained in Chapter 6) as an observer. This was to understand how
the process worked, what the inputs were from the retailer and the customers, and how AR technology
was selected to meet users' requirements and address the underlying problem use case. I was not
provided access to engage with or have interviews with the retailer or the customer participants directly;
however, I had access to the artifacts created and asked interview questions to ICETS.
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Table 5. Sources of data collection for ICETS case

Source of data
Number of people
AVP, ICETS Head
1
Head of XR Labs
1
Principal Product Architect
1
Senior Designer (XR)
4
Technical Lead (XR)
4
XR Developers
18
Principal Architect - Emerging
1
Technologies and Innovation
Press releases
Media reports
Youtube videos provided by Infosys

Data Collection Method
email. Interview, validation of content
Interview, quotations
Survey
Survey
Survey
Survey
Interview, survey
Quotation, research tidbits
Quotation, research tidbits
Research use cases

Semi-structured interviews
The responses from the qualitative surveys were helpful in creating the interview guide for the semistructured interviews (section 2.3.1). The case protocol and interview guide to conduct these interviews
(Appendix 8) were centered around considering the human factors in designing AR solutions for the
different clients. Three semi-structured interviews were conducted with the leaders of ICETS to
understand how ICETS used the human-centered approach with their clients.
AVP, ICETS Head: The interview with the AVP as the overall head of ICETS was to understand the
digital technologies they were engaged in, how they assessed the retailer's digital maturity, what were the
different ways they determined the right solutions, including AR, and to understand the roles and
responsibilities of his organization. He was also accommodating in connecting me to the other
interviewee, helping administer the survey, and validating the content that I produced.
Head of XR Labs, ICETS: The head sees things others don't, thanks to his 20-odd years working in the
computer graphics field. He helped paint a better picture of augmented and virtual reality capabilities by
showing how the technologies will impact consumers and professionals, how they'll buttress new and old
industries, and what paths are necessary to get there.
Qualitative survey
The qualitative type of survey (Section 2.3.2) was used to determine the diversity of the different AR
characteristics based on device type and use. This type of survey does not count the number of people
with the same feature (value of a variable). Still, it establishes the meaningful variation (relevant
dimensions and values) within that population using a pre-structured list of questions (Boyatzis, 1998).
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The sample size for the survey was determined based on the degree of precision and differentiation in the
ICETS group structure, ability to gain access to the named subjects in the team, the stratification of the
subjects to get different viewpoints from their perspectives, and the ability to conform to the underlying
theoretical framework (Appendix 9).
Other Sources: Data was collected from various sources like a press release, media reports, and social
media content provided by ICETS, depending on the research focus needs (Maimbo and Pervan, 2005).
This data collection was adopted in all the studies to augment the primary data collection12.

Infosys Case
The Infosys case was conducted in the US. Data collection was primarily via interviews with their
Human-Centered Design leader and Retail Technology leader to understand how they used humancentered approaches with the right actors to design and develop AR solutions to address specific retail
customer experience needs. Interviews were done with an interview guide (re-used from the ICETS
study).
Design thinking
I attended the Design Thinking (DT) workshop and engaged in the focus group interviews with the codesign and development participants using the DT approach (explained in Chapter 6). I was not
provided access to engage with or have talks with the users directly; however, I had access to the artifacts
created and asked interview questions to Infosys.
Semi-structured interviews
The interview guide to conduct these interviews (Appendix 8) was centered around considering the
human factors in the design of AR solutions for the different clients. Two semi-structured interviews

12

The ICETS team provided the following additional data sources that were publicaly available:
•

https://www.infosys.com/services/incubating-emerging-technologies.html https://www.infosys.com/newsroom/pressreleases.html

•

https://www.infosys.com/services/incubating-emerging-technologies/offerings/living-labs.html

•

https://www.youtube.com/watch?v=V37c1sFaJzA

•

https://youtu.be/6zFCqDDGXeU
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were conducted with Infosys's leaders to understand how Infosys used the human-centered approach with
their clients (section 2.3.1).
Head of Learning and Development, Infosys: The leader of the Design Thinking approach at Infosys
was interviewed to provide a good understanding of how Infosys used the IDEO DT approach and
modified it to ensure that human elements for design and development were used. The process included
deciding the retailer's maturity in these techniques. It involved organizing workshops and content and
setting up interviews to make the retailer aware of the AR technology and its characteristics and how it
could help address the customer experience problem.
Retail Technology Leader, Infosys: The retail technology leader specifically focused on Next-Gen
Technologies like AR, AI, etc. He noted how Infosys had realized the importance of DT workshops for a
clear definition of the problem, solution options, and a clear roadmap with the right mix of technology
and operational processes. AR is gaining more and more traction as companies are investing more in AR
that is led by a well-structured DT approach. He also helped review the case content once the draft was
completed.
Focus groups: I was an observer of this mode of data gathering. Focus groups were key for data
gathering to draw upon respondents' attitudes, feelings, beliefs, experiences, and reactions in a way that
would not be feasible using other methods, for example, observation, one-to-one interviewing, or
questionnaire surveys. The Respondent-Moderator format was used, where one of the group participants
takes the lead as a moderator. Having one of the participants lead the discussion is thought to impact the
group's dynamics by influencing participants' answers, thereby increasing the chances of varied and more
honest responses (Kamberelis and Dimitriadis, 2005). It was done to change the dynamics of the group
and generate more varied responses. The focus group setting enabled me to gain a large amount of
information in a short period. The right mix of the luxury retailer, Infosys, and a few of their customers
at the initial stages facilitated the definition of the problem, the expectations, and how those expectations
could be fulfilled (Appendix 10). The participants' varying inputs and explanations were organized into
themes and used to drive the DT workshops (Appendix 11) to design the iterations needed to co-develop
the AR solutions.
Observations: A type of naturalistic observation was used to observe participants in this case. It enabled
me to map how participants engaged with Infosys to co-design, the questions they asked, and how they
accepted the technology as retailers or customers. I conducted observations given that Infosys did not
provide direct access to the retailer and the customers based on the case's specifics. During the Infosys
focus group discussions, the primary data collection methods included notetaking and participant
observation (Stewart, Shamdasani, and Rook, 2007).
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2.6.4

Data analysis

The data analysis for each of the cases is described separately based on the type of the case and the
specific research methods used outside of the semi-structured interviews. In the ICETS case, an AR
technology selection based on questions answered as well as a co-creation human-centered approach is
used to understand how to design AR with the users to enrich a specific retail customer experience use
case. In the Infosys case, focus groups and a design thinking approach is used.
The AR design case study with ICETS and with Infosys was done to understand how participants could
be engaged upfront to address the underlying retail experience issues from the retailer and the customer's
viewpoints. It helped uncover the impact of human-centered design characteritics on the AR technology
design to enrich the retail customer experience's specific use cases. It is essential to select the right AR
devices and formats and understand the key characteristics needed to enhance the experience. The
conceptual model from Chapter 5 was used to design AR to develop the intended solutions in both cases.
Data analysis was "interpretive" in nature given the data collection methods used in the AR design study.
I developed different excel spreadsheets to record and manage the data collected for each case, and a
case study documents folder, a log, and electronic communication exchanges to cross-check and validate.
The data collected in each case was divided into data reduction, data display, and conclusion and
verification. In the data reduction phase, the process included familiarizing, selecting, focusing,
simplifying, abstracting, and transforming the raw data collected (Miles and Huberman, 1994) by
transcribing the content of the interviews and the observations used in each of the cases. This data was
then coded and themed (section 2.4) via tables in excel to draw the necessary verifications and
conclusions.
In each case for the design study, the coding process (Corbin and Strauss, 1990; Oates, 2005) consisted
of multiple steps. The process was conducted and documented as Excel tables for the different types of
data collected and themed – for the qualitative survey responses, the semi-structured interview transcripts
as well as from the observations of the focus groups, co-creation, and design thinking human-centered
approaches. These code themes were used to analyze the individual cases on its own and together and to
draw conclusions based on how they mapped to the constructs of the model used in the study.
In the first step, open coding was employed where the qualitiative data from the semi-structured
interview transcripts was read repeatedly to break it into discrete pieces of data. Each of these pieces of
data was coded with a. descriptive label by interpreting the data based on its properties and ensuring
similar data were labeled with the same code. This coded data was stored via tables in excel based on the
model constructs used for the design study.
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In the next step, axial coding was employed to find connections and relationships between the code such
as context behind the data and consequences of the phenomena described by the interviewee. The codes
were then aggregated and condensed into broder categories between the codes. The categories for each of
these themes were determined from the data collected for overlapping or intersecting statements or
descriptions of these themes. The values for each of these categories were determined based on how each
category was described by the data. These categories were then brought together as themes or an
overarching category using selective coding that catptured the essence of a recurring data trend in the
transcripts. Then identify connections between this theme and the rest of the codes and data to make sure
there are connections that give rise to arguments in the cases studied and give rise to the narrative being
described. The remaining categories and codes that did not have supporting robust data were removed.
Then the themes were organized appropriately, so it made sense to understand and extend the
contributions from the cases being analyzed. The meaning of the participant's place via the primary data
sources was then combined with secondary data sources (Creswell, 2009) to provide a substantive
contribution or identify gaps. The themed data from the primary and secondary sources are matched to
the conceptual model for how the human-centered approach could enrich specific retail customer
experience, described in Chapter 6.
Uisng the process described in the preceding section, I coded, categorized and themed all the data from
the transcripts of the semi-structured interviews as a single coder. The iterative nature of the case studies
required me to re-code the data or parts of it based on the responses gathered from the interviewees of the
two cases (Mackey and Gass, 2005). This iterative process created the rigor and validity of how the
themes and coding categories were determined and how data values were aligned to them.
The meaning of the participant's place via the primary data sources was then combined with secondary
data sources (Creswell, 2009) to provide a substantive contribution or to identify gaps.
ICETS Case
For Part 1 of the case, the ICETS data collected via the semi-structured interviews were themed, based
on the AR technology designs offered by ICETS. The semi-structured interviews were transcribed and
themed as Positioning, Type of technology, format, design characteristics, barriers and technology
limitations. For each of these themes, coding categories and codes were determined (section 2.4) that
were then used to format the questions for the qualitative survey (see Appendix 9). Table 6 illustrates the
coding from the semi-structured interviews.
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Table 6. Coding responses from semi-structured interviews

Theme
Positioning

Technology

Format

Coding category
Headworn
Handheld
Retinal
Optical
Outdoor
Indoor
Interactivity

Codes
Glasses, HMD, mirrors
Mobile, mirrors
HTC Viva Pro, Android AR Core, IoS ARKit
Holo Lens, Magic Leap, Android AR Core, IoS
ARKit
mobile
Mirror, telepresence
Interaction, single or multi-user

Brightness, Color, Contrast, Occlusion,
Quality of Augmentation Resolution, field of view, Stereoscopic, Dynamic
Design characteristics
refocus
Type of use

Barriers

Technology limitations

Geographic
Social
Demographic
Power
Field of View

Current, Emrging, not existing, experimental,
proof of concept, Active Use
Specific regions of the world
Yes, No
Battery life, need recharging
limited view

The responses from the qualitative surveys (Table 7) were used to map the needs of the retailer and
customer to what the technology design characteristics provided. In this case, the data analysis presented
a menu for what AR technology solution made sense in specific circumstances. These survey results
were used in Part 2 of the case analysis when determining the deisgn for AR using the co-creation
sessions in ICETS.
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Table 7. Summary of the survey results for AR technology characteristics and where they apply
Positioning
Technology
Example
Mobile (Yes, No)
Outdoor Use (Yes, No)
Interaction (Yes, No)
Multi-user (Yes, No)
Brightness (Adjustable, Fixed)
Contrast (Adjustable, Fixed)
Resolution (Adjustable, Fixed)
Field of view (Limited, Extensible, Fixed)
Full color (Available, Limited, Not Available)
Stereoscopic (Yes, No)
Dynamic Refocus (Available, Not-Available)
Occlusion (Yes, No)
Power Economy (Yes, No)
Opportunities (Current, Emerging, Not
Existing)
Extent of Use (Experiment, PoC, Active Use)
Barriers (Geographic, Social, Demographic,
etc. - indicate all that apply)

Technology Drawbacks - indicate all that
apply)

Retinal
HTC Vive Pro
No
No
Yes
Yes
Fixed
Fixed
Fixed
Fixed
Available
Yes
Available
No
Yes

Head-worn
Optical
HoloLens
Yes
Yes
Yes
Yes
Adjustable
Fixed
Fixed
Limited, Fixed
Available
Yes
Not Available
Yes
No

Current
Current
Activeinuse
Active use
Availability
specific
regions of world
(Geographic ), Cost,
Cost, Avaiability in
VR enabled PC
specific regions of world
requirement
(Geographic )
VR enabled PC
requirement, Limited
play area within base
stations, wired HMD

limited FOV, short
battery life, Slow
charging, Uncomfotable
to wear, cheap headstrap

Optical
Magic Leap
Yes
Yes
Yes
Yes
Adjustable
Fixed
Fixed
Limited
Available
Yes
Not Available
Yes
No

Hand-held
All
All
Android ARCore
iOS ARKit
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Adjustable
Adjustable
Fixed
Fixed
Fixed
Fixed
Limited
Limited
Available
Available
Yes
Yes
Available
Available
Yes
Yes
Yes
No

Current
Active use

Current
Active Use

Current
Active Use

None

Demographic

Demographic

FOV, short battery
life, Uncomfotable
to wear for a long
period of time

Battery drain, FOV Battery drain, FOV

The co-creation approach was used in Part 2 to understand user needs and why and how the AR solution
should be designed (elaborated in Chapter 6). The co-creation sessions' observations were used in the
data analysis to understand how human-centered characteristics could be applied to design AR to
develop solutions to address the specified problem use case. Table 8 summarizes how the co-creation
sessions' observations were codified and documented to apply to the analysis of the case. The humancentered characteristics theme was based on the findings from Chapter 5. The observation of the cocreation sessions with ICETS was transcribed to map the empirical evidence from the case study to the
human-centered design characteristics.
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Table 8. Coding of the themes and values from the co-creation observations

Themes
Human Centered characteristics

Technology

Retailer

Values
User needs, user must-have, nice-to-have requirements,
purpose, benefits, interface, interaction, feedback, testing,
comfort, mapping to requirements, experience, monitoring
Ability to browse, get different details, search, compare,
brand filtering, purchase, personalization, security, quality
of 3D images, online, in-store, sample app, integration with
data and security, social media feedback and comments
What to stock on the shelves, inventory, labor cost, supplier
relationships, competition, supplier network, online and instore presence, shopping journey, customer feedback,
customer experience improvements

Customer - Professional

Familiarity with innovation, engagement with new
technologies, detailed content, fit for purpose, ability to
search, evaluate and compare, ability to interact with sales
associates, browse online, purchase in-store, choose
delivery in-person or at home, provide feedback to others
via social media integration, personalization, security,
privacy, emotions, cognitive capabilities

Customer - novice

Novelty, easy to use and handle, ability to interact with
sales associate, browse products, make purchases, interact
with technology, choose delivery at home or in-store,
emotions, cognition

These values were used in the case analysis to understand how the different types of users engaged in the
sessions, their feedback and how that enabled the ICETS designers to develop the prototypes for the
users to test and evaluate. The iterative development via multiple co-creation sessions was used to
develop a feasible and viable solution to address the specific use case. The values for each of these
themes were used to map the empirical evidence or observations to each of the constructs of the AR
design model pertaining to the human-centered characteristics, the AR technology, the retailer’s
customer experience management and the consumer’s perception of experience in the case.
Infosys Case
In the Infosys case, the responses from the semi-structured interviews, focus groups, observations, and
observing a Design Thinking workshop (Appendix 10 and Appendix 11) were used for the data analysis
to understand what design characteristics of the AR solution were needed to address the problem use
case. The workshop ascertained user needs and expectations, a solution, and the solution's feasibility and
viability for the retailer and customers. The Infosys Design Thinking approach used for the case is
elaborated in Chapter 6.
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Table 9 summarizes how the different data sources were used to gain value inputs as well as how that
data gathering was conducted for further data analysis of the themes that emerged and the values from
the empirical evidence from these data sources.
Table 9. Value inputs from the different sources - interviews, and observations
Source

Semi-structured interviews

Value inputs
Understanding Design Thinking approach used by Infosys,
steps taken and what was done in each step
Purpose of Design Thinking workshop - presenting the
technology, samples, understanding feedback of what is
going on, options for solution design
When Design Thinking is used to design emerging
technologies like AR, IoT, RFID, AI
Respondent-moderator format - one of the people
participating was chosen as moderator

Focus Groups

Understand the problem statement

Expectations from the solution and how that will be fulfilled

Design Thinking

How it was conducted
Slide presentation

Design Thinking workshop

Interview conversation
Had a questionnaire for the group
Inputs, opinions and explanations from
participants
Exchanging ideas, points of view, including
situation of solution in customer journey

Identify participants with representation of
retailer, Infosys, and customers, and Design
Trainer
Hosting the workshop - workshop over 2-3 weeks
Video of what the technology provides
Identify problem, set up design challenges to
get the participants familiar with DT
Clear understanding of the use case for
retailer and customers
Present current problems, issues and
drawbacks
Observe, document and sort the inputs into
themes
Using Design Thinking workshop to solve problem use case
Participants inspect the themes at the
workshop
Inputs, updates and outputs are collected
Brainstorm design opportunities
Customer journey mapping using Post-It to
address how the solution will fit
Infosys creates prototypes
Infosys works with participants on feasibility
of prototype by asking them to use it

Iterative design of feasible and viable solution

Validate the functionality and ensure it is
viable and will prduce the desired outcomes
Test the solution with other customers invited
Solicit and document feedback
Test next iteration until users are
comfortable with feasibility and viability of
solution

The documentation from the interviews, observations of the focus groups, and the design thinking
workshop were themed and coded to apply to the case analysis. Table 10 illustrates summarizes how the
documentation was codified. The values for each of these themes were used to map the empirical
evidence or observations to each of the constructs of the AR design model pertaining to the humancentered characteristics, the AR technology, the retailer’s customer experience management and the
consumer’s perception of experience in the case.
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Table 10. Themes and values from Infosys data collection

Theme

Values

Human-centered characteristics

Problem to be solved, business model, user must-have, niceto-have requirements, benefits, experience, mapping,
iterating for feasibility, viability, testing, evaluation,
monitoring

Technology

Interactive, ability to text out for physical clothing, store
information for later purchase, security, privacy, personalized

Retailer

Customer

Product information, personalized, virtual try-out, reduce
return, customer feedback, human interaction, up-sell
options, make purchase decisions
Interactivity, experience, information, connected shopping
journey, compare, sizes, colors, brand, price, texting, secure,
privacy, interaction with employee, choose lighting, fitting
room ambience, choice of language, delayedpurchases

The data collected from the two cases conducted provided context to identify steps for designing AR
experiences with users. These steps were derived from the observations documented in both the cases for
what the problem was, what was the retailer trying to solve in their digital journey, what were the
expectations, what was the must have and nice to have requirmenst and how that mapped to providing
the required experience, how to test and validate the iterations to determine a feasible and viable solution
to address the specific use cases. These evidence descriptions from the cases were mapped to the steps
for effective AR design to be used to develop a framework as described in Chapter 6. Table 11 illustrates
the the steps for how to design AR experiences with users.
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Table 11. Steps to design AR experiences with users
AR Design Step

Evidence description from data collected

Identify the need for the technology

Type of customer - professional versus novice, familiarity with
new and emerging technology, does the technology solve a
practicular problem or use case

Select a potential business model

Does the user expectations solve a particular retailer
challenge in its digital transformation?, Does the technology
target the specific users in the different retail formats?

Identify user requirements

level of involvement determines ideas for requirements,
detailed versus nice to have, preferences, functionality
expectations, differences between types of users,

Consider the must-have characteristics of
the solution

degree of effort, no bottlenecks for interaction, level of
information needed, will non-existence of the feature cause
dysfunction or dissatisfaction?

Select a feasible subset of features

What features are needed for both the retailer and the
customer to interact with the solution at a minimum with
ease and no bottlenecks

Develop a technical solution

Can ordinary users use the solution? Target users that will
have an enhanced experience, technhology and technical
limitations known upfront

Evaluate and test the solution

Users knwo what is feaible and viable, can provide feedback
for subsequent iterations,

2.7 Evaluating the Contribution
This research aims to address the research questions identified in Chapter 1 by developing a theoretical
contribution that explains the impact of AR characteristics to enrich the retail customer experience. It
also targets the design of AR to enhance specific retail experiences by developing an approach that
builds on human-centered design and the upfront inclusion of users in the design process. The first
contribution should be evaluated as a form of theory for describing and explaining. The second
contribution should be evaluated according to theory criteria for design and action (Gregor, 2006).
2.7.1

Evaluation of the explanatory contribution

The explanatory model of AR's impact on customer experience, which is presented at the end of Chapter
4, is derived from applying the theoretical framework to analyze how AR can impact the retail customer
experience. It covers the controllable elements of AR characteristics – information level, interactivity,
and quality of augmentation – and presents how these characteristics create impact mechanisms on the
retailer's customer experience management and how consumers perceive customer experience. These
impact mechanisms clarify how the AR characteristics impact the retailer and the customer's constructs.

56

The explanatory model of AR's impact on customer experience will, as explained above, be evaluated
based on how it contributes to explaining the relationship between AR and customer experiences in
retail, as it was this need that initiated the model construction. As a type of explanatory theorization, it
has two reasons for its existence: a) as a foundation for creating guidance for the design of AR solutions
in retail (chapters 5 and 6), and b) a value per se, by answering the first research question posed in this
thesis, which is valuable in its own right.
Generally, explanatory theories "need to be new and interesting, or to explain something that was poorly
or imperfectly understood beforehand. With case studies, more than just a 'story' is expected, as to
qualify as theorizing the exercise must lead to conclusions with some generality" (Gregor, 2006, p. 625).
This can be summarized in the two conditions of novelty and generalizability. Novelty simply means that
what is explained was not explained before. Generalizability in this study is, as has been described in
chapter 4, a matter of creating generic logic that is valid within a defined context. Gregor (2006) also
argues that generalizations should be assessed by plausibility, credibility, and consistency. For
quantitative research, clearly defined numeric criteria determine what is acceptable. For qualitative
research, Guba and Lincoln (1994, p.114) acknowledge, "The issue of quality criteria…is…not well
resolved, and further critique is needed." However, some consensus also exists on qualitative research
criteria, although the assessment is more subjective to the evaluator. Guba and Lincoln (1994) suggest
four criteria widely used in qualitative IS research:
•

Credibility – Confidence in the 'truth' of their findings. The degree to which results make sense.
Credibility is built up through prolonged engagement in the field and persistent observation and
triangulation of data.

•

Transferability – Researchers are encouraged to provide a detailed portrait of the setting in which
the research is conducted. The aim is to give readers enough information to judge the
applicability of the findings to other settings.

•

Dependability – The existence of a trail which can be laid open to external scrutiny (the
documentation of data, methods, and decisions about the research).

•

Confirmability – Auditing as a means to demonstrate quality. For example, the researcher can
offer a self-critically reflexive analysis of the methodology used in the research. Also, techniques
such as triangulation (of data, researcher, context) can be useful confirmability tools.

Combining the advice by Gregor (2006) and Guba and Lincoln (1994), the five evaluation criteria
against which the explanatory model of AR impact on the retail customer experience should be assessed
are: Novelty, Credibility, Transferability, Dependability, and Confirmability.
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2.7.2

Evaluation of AR design guidance

AR design guidance is expressed as a human-centered approach specifically targeted to design AR to
enhance the retail customer experience. This approach builds on the explanatory model seeking to
articulate how to achieve AR's potentially positive impact. The explanatory model forms the kernel
theory that provides the justificatory knowledge for the approach developed (Gregor and Hevner, 2013).
While the approach in the development did not follow a typical design research method (e.g., Carlsson et
al., 2011; Sein et al., 2011), the ambition was to extract design guidance from the study of skilled
practitioners in the field through a case study (c.f. Markus et al., 2002). The articulated guidance still
forms a theoretical contribution in the sphere of what Gregor (2006) calls Theory for Design and Action.
More specifically, the contribution falls into Level 2 of the Design Science Research Contribution
Types:" Nascent design theory—knowledge as operational principles/architecture". While the
contribution cannot claim to form a fully developed design theory, it should be evaluated as a step
towards building such an approach.
This type of theory says" how to do something"." It is about the principles of form and function,
methods, and justificatory theoretical knowledge that are used in the development of IS … " (Gregor,
2006, p. 628). Generally, a contribution in this area should help an important constituent solve a problem
better than it could (c.f. Carlsson et al., 2011). Here, the target audience for the approach is designers and
developers (from technology providers or actors within the retail industry) who are interested in the
shaping of customer experiences.
Having this constituent in mind, the evaluation criteria for this contribution were derived from Gregor
(2006) and set to be:
•

Completeness – To what extent does the approach provide a sufficient solution to the design
problem

•

Simplicity/Ease of use – Are developers with adequate professional background and education
able to execute on the approach

•

Consistency – Are the components of the approach in harmony and effective towards the same
objective

•

Quality of results – Does using the approach lead to the outcomes sought

Following Gregor and Hevner (2013, p. 351), "It is important to note that some degree of flexibility may
be allowed in judging the degree of evaluation that is needed when new DSR contributions are made.
Particularly with very novel artifacts, a 'proof-of-concept' may be sufficient." The general human-
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centered approach was tested naturalistically (Pries-Heje et al. 2008) by two AR developers targeting
retail (ICETS and Infosys). The researcher inferred learnings from the real-world use of the approach and
articulated them as a set of principles for effectively using human-centered design in this specific
context. This can be viewed as an initial step of approach evaluation that should, in subsequent research,
be followed by other forms of assessment that also include the other principles developed in this thesis,
in an iterative process of theory development and refinement (c.f. Carlsson et al., 2011).

2.8 Summary
This chapter presented the research methodology of the studies underpinning this thesis. Given the
questions RQ1 and RQ2 (Chapter 1), the research is based on qualitative data with a preserved
contextual link to identify findings, motivations for the results, the consequences of the findings, and
their contributions. The use of a theoretical framework as a basis for the studies was essential to know
which data to look for when interacting with the empirical phenomenon and ensure that the investigation
extended the accumulated knowledge of AR and retail experience and human-centered approaches. A
flexible design approach was required, involving mutual interaction of empirical findings and theoretical
input, in iterative cycles. This was needed since AR in retail is still immature in terms of underlying
technology, understanding, and use to date by its users. Much of the field is still at a stage of
conceptualization and theorizing.
This chapter presented the criteria for selecting cases to address research gaps, the type of gathered data,
how the collected data were analyzed to determine AR characteristics, and how they addressed and
enhanced retail experiences (including a human-centered approach). The chapters that follow will detail
the cases and their findings and contributions to IS and from a practitioner standpoint.
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3 Related Research and Theoretical
Framework
This chapter establishes the research foundation by reviewing relevant literature on AR and the retail
context to form an initial theoretical framework. It begins with an overview of the AR phenomenon,
including how it is distinguished from related phenomena such as VR. The chapter then highlights what
retail is, how this domain is transforming, and the role of digital technologies in this transformation. The
extant research studies on AR's impact in the retail context uncover areas that emerged as the research
gaps to form the research scope. The chapter provides a theoretical basis for retail customer experience in
different retail settings, resulting in a theoretical framework that will be used to understand how AR can
enrich the retail customer experience. This chapter concludes with the current state of knowledge and the
research gaps that were uncovered.

3.1 Augmented Reality
AR is one of several emerging digital interactive technologies such as Virtual Reality (VR) and Mixed
Reality (MR) that combine physical objects and virtual objects via interactions in real-time by displaying
elements in three dimensions (3D) (Azuma, 1997; Azuma et al., 2001). It is a view of the real-world
environment with overlaid computer-generated images that change perceptions of reality (Milgram and
Kishino, 1994a; Milgram et al., 1994b). The term was coined back in 1990 and found its first
commercial uses within moviemaking, television, and military context. The emergence of the internet
and smartphones enabled AR to experience a second spring, with broad application in various contexts,
including retail (Peddie, 2017).
3.1.1

Definitions and characteristics of AR

One of the earliest formal definitions of AR was proposed by Azuma (1997). It identified three
characterizing elements of AR technologies: the combination of real and virtual elements, real-time
interaction, and the reproduction of content/elements in 3D. Building on Azuma's definition of AR and
its three elements, several other authors have provided their definitions of AR (Table 12). These
definitions emphasize the technical and user experience aspects of AR, and they convey that the natural
environment is the main feature of AR, combined with sensory digital/virtual contents.
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Table 12. Definitions of AR and prevalent elements (Caboni and Hagberg, 2019)
Authors
Carmignani and Furht (2011)

Sood (2012)
Ukwuani and Bashir (2017)

Olsson et al. (2013)
Scholz and Smith (2016)
Javornik (2016a, b)

Definition of AR
AR is defined as a real-time direct or indirect view of a physical environment that has
been augmented by adding virtual computer-generated information
AR converges the physical world with virtual objects, augmenting the view of the
physical world with streams of information from the Web
AR is aimed at improving and enhancing the way we perceive our surroundings by
combining technologies such as computing, sensing and display technologies
AR is a technique that combines real and computer-generated digital information into
the user’s view of the physical real world in such a way that they appear as one
environment
AR seems to be an ideal technology for forging deeper relationships, as it fuses and
entangles branded content with consumers’ own environments and bodies
AR is an interactive technology that modifies physical surroundings with
superimposed virtual elements. The user can add textual information, images, videos
or other virtual items to the person’s viewing of the physical environment

Grewal et al. (2017)

AR is one of the emerging applications that will define the future of retailing

Hwangbo et al. (2017)

AR refers to the computer graphic technology that visualizes things that exist in the
natural environment by combining computer-generated sensory inputs such as sound,
video, graphics, or GPS data from the physical, real world environment

Pantano et al. (2017)

AR is a real-time view of the physical world augmented with virtual computergenerated information

Poushneh and
Vasquez-Parraga (2017)

AR is a series of technologies that integrate real world and virtual information,
enhancing a specific reality
AR integrates computer-generated objects with the real environment and allows realtime interactions
AR is defined as the superposition of virtual objects on the real environment of the
user

Prevalent elements
Real time
Physical environment
Virtual information
Physical world
Virtual objects
Enhanced surroundings
Combined technology
Combination of real and digital
information
Physical world
Real world
Ideal technology
Forging relationships
Interactive technology
Physical surroundings
Virtual elements
Emerging application
Future of retailing
Computer graphic technology
Natural environment
Sensory input
Real time view of the physical
world
Virtual information

Brengman et al. (2018)

AR allows for the digital overlay of content to the user’s real environment

Lee and Leonas (2018)

It brings virtual and artificial objects into a real environment

Poushneh (2018)

AR is an interactive technology that generates three-dimensional virtual content and
then maps it onto the user’s reality

Real world
Virtual information
Real environment
Real time interactions
Virtual objects
Real environment
Digital content
Real environment
Virtual and artificial objects
Real environment
Interactive technology
Virtual content

Watson et al. (2018)

AR layers virtual elements over physical environments, and blends virtual worlds with
reality. AR is a system to have these properties: combines real and virtual objects in a
real environment; runs interactively and in real time; registers (aligns) real and virtual
objects with each other

Virtual elements
Physical environment
Interactivity
Real time

Rese et al. (2017)
Yim et al. (2017)

The most applied and accepted definition of AR (Azuma et al., 2001) is that AR is the conjunction of
real and virtual imagery with real-time interaction and 3D registration. This definition states that
technology adds to the real-world image with layers of digital information (Cipresso et al., 2018). The
overlaid sensory information may be constructive (i.e., additive to the natural environment), or it might
be destructive (i.e., masking of the natural environment) such that it is perceived as an immersive aspect
of the real environment via visual, olfactory, or tactile means. The logic of interaction between humans
and the system is designed based on the three interaction modes of sight, gesture, and voice.
AR comes in different display types and can work in various settings (Appendix 4 details the technology
components of AR and types of AR). It comprises three foundational design components: (a) a tracking
method that connects virtual and real worlds, (b) a projection device that transforms data to visual
stimuli, and (c) a data feed that provisions data to process and display.
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Technically, tracking registration technology is generally considered the critical design component of AR
and is the main limitation to applying current AR solutions (Harrington et al., 2019). The registration
task is to determine the mapping relationship of virtual objects in different coordinate spaces and display
them in the image's correct position, in real-time, to achieve AR. The performance of registration
positioning directly determines the success of the AR solution. Three-dimensional tracking registration
can be divided into three categories: sensor-based tracking registration technology, vision-based tracking
registration technology, and hybrid tracking registration technology (Machado and Vilela, 2020).
The tracking method deploys virtual images over real-world objects via one of these approaches:
•

SLAM: Simultaneous Localization and Mapping (SLAM) localizes sensors to their surroundings,
while at the same time mapping the structure of the environment.

•

Marker: The marker-based method (also known as the Recognition method) uses a camera to
identify visual markers or objects. Marker-based AR technology depends upon a device camera to
distinguish a marker from other real-world objects.

•

Location: The location-based method (also known as the markerless method) uses GPS, digital
compass, velocity meter, or accelerometer to provide location data. The location detection features in
smartphones enable leveraging this type of AR, making it quite popular.

The projection of data to visual stimuli typically uses one of these presentation devices:
•

Smartphones: On smartphone devices and tablets, AR can be rendered either through location
services, camera, or a combination of both (Butchart, 2011). The viewer can see the modified input
from the camera on their screen.

•

Large displays: PCs and connected TVs support relaying virtual objects over a webcam (Azuma,
1997). Since it is a hectic process to manipulate a tracker in front of a screen, there are not many AR
applications on PCs or smart TVs.

•

Smart glasses: Head-mounted displays, glasses, and lenses make AR an integral part of the entire
field-of-view. It gives a more life-like AR experience, offering a broader scope of applications
(Rauschnabel and Ro, 2016).

The data provision in AR brings data to overlay visuals in a three-dimensional space. Two primary
forms include static and dynamic data provisioning.
•

Static data provisioning: Augmented Reality technology brings life into static content. By looking
through a handheld or head-mounted device, users can view virtual content superimposed onto static
scenes and interact with the virtual content using various channels such as gesture or/and voice.
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•

Dynamic data provisioning: Dynamic data provisioning refers to the pace at which both structured
and unstructured data is refreshed and the format in which it is available. These must support the
need to make decisions while providing a customer experience that can understand the user's
information.

Three characteristics that define AR technology are:
•

Vividness or quality of augmentation - task completion and user feelings strengthened by the
realism and quality of the medium's images.

•

Interactivity - users expect to be able to interact with a device easily, and

•

Informativeness - reducing uncertainty in the decision-making process where customers want
and expect to find useful information in an easy and fast manner to support their actions and
decisions.

Several authors have pointed their attention towards these characteristics (Huang and Liao, 2015;
Pantano, Rese, et al., 2017; Rese et al., 2017; Rese et al., 2014; Yim et al., 2017). They can be
considered essential measurement tools to explore AR's possible impact on customers and their
interactions with this technology (Pantano, Rese, et al., 2017).
Augmented Reality versus Virtual Reality
The use of AR is based on the reproduction of 3D images of virtual objects. It is similar to VR, but it is
essential to underline their main differences. AR is principally characterized by the superposition of
virtual elements generated by a computer on users' real and physical environment (Cho and Schwarz,
2010; Drascic and Milgram, 1996). Even if AR's purposes and VR are similar, they address these aims in
different ways. AR consists of reproducing virtual objects in the real environment, while in VR, the
reproduction of the object is developed by devices that users have to wear (Milgram et al., 1994). More
specifically, VR is defined as a realistic 3D environment produced by a computer (Burdea and Coiffet,
2003) and composed only of virtual elements (Milgram et al., 1994). VR obscures the actual reality,
whereas AR enhances the actual view (Peddie, 2017). In AR, the user is still aware of the surroundings
because they can still see the real world (Hsieh and Lee, 2015).
There is some overlap between hardware devices for AR and VR. A smartphone device can be used in
either an AR or VR implementation, depending on the smartphone application. An AR experience will
use the phone's camera, while a VR experience limits the user's vision to only the phone display. While
VR is generally characterized by three degrees of freedom (3DOF), AR provides additional visual
information augmented on the physical world with six-degrees of freedom (6DOF). 6DOF entails that
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the camera is positioned and oriented in three-dimensional space (i.e., forward/backward, up/down and
left/right) in combination with changes in orientation (i.e., pitch, yaw, and roll) (ibid.).
Considering the differences between AR and VR, AR's positive effects are more appropriate for
consumers. Through AR, for example, consumers have the opportunity to test several products/clothes
without physically trying them (Verhagen et al., 2014; Yim et al., 2017). Porter and Heppelmann (2017)
and Javornik (2016) suggest that only a limited number of retailers will adopt VR because its
implementation is costly and time-consuming compared to AR. Besides, consumers seem to be reluctant
to immerse themselves fully in a virtual world and prefer a setting in the real world with which they are
familiar and comfortable (Bonetti, Warnaby and Quinn, 2018).
3.1.2

Extant research on IVEs in IS

A literature review was conducted using the research design and coding (Chapter 2) to understand the
role of immersive technologies, namely VR and AR, in different domains. AR and the related concepts
of VR that, together, form a technological cluster of Immersive Virtual Environments (IVEs) (Hofma et
al., 2018), are subjects of growing interdisciplinary academic research. This literature investigated (a) the
components that enable IVEs from a technological engineering standpoint, (b) users' readiness to adopt
IVE-related technologies, and (c) the transformative impact of AR in a few specific contexts,
predominantly gaming, healthcare, and education (ibid). The reference to the full paper that was
published is in the footnotes of this page13.
Brief History of IVEs
IVEs are digital spaces: “...in which a user’s movements are tracked and his or her surroundings rendered, or digitally composed and displayed to the senses, in accordance with those movements” (Fox,
Arena and Bailenson, 2009, p. 95). According to Fox et al. (2009) the goal of IVEs is: “...to replace the
cues of the real world environment with digital ones” (Fox, Arena and Bailenson, 2009, p. 95). The more
successful an IVE is in replacing cues from the real world with digital ones, the chance of immersing the
user will increase. Immersion refers to a technology’s capability to present a vivid IVE to its users while
shutting out the physical reality. This is an important capability, as immersion can increase the likelihood

13

Appendix1Paper 1: C. C. Hofma, S. Henningsson, and N. Vaidyanathan, "Immersive Virtual Environments in Information Systems
Research: A Review of Objects and Approaches," in Academy of Management Proceedings, 2018, vol. 2018, no. 1, p. 13932: Academy
of Management Briarcliff Manor, NY 10510
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of a user feeling as if he or she is physically present in an IVE which in turn can increase, among other
things, the effectiveness of mediated collaboration, communication (Colbert, Yee and George, 2016).
Researchers and scientists have tried to make IVEs more immersive by developing immersive hardware
and software. For example, in 1965 a head-mounted display was developed by David Sutherland, an
early pioneer within the field of virtual reality. However, it was so large and heavy it had to be mounted
to the ceiling and it’s: “...users expressed fears of bodily harm if the ceiling mount happened to break
while they wore it.” (Cummings and Bailenson, 2016, p. 273). During the 1990s, entrepreneurs and
scientists had yet another go. While the technology had become more immersive through 3D graphics
and higher resolution displays, head-mounted displays were still heavy and strenuous for the users. In
addition, the hardware required to run the 3D IVEs could easily cost $30,000 placing it out of range for
the average consumer. As a result, more IVEs remained a hype and was primarily confined to
researchers. However, since the start of the 1990s the technological development has resulted in more
powerful computers, smaller sensors and displays resulting in the affordability to buy and use cheaper
head-mounted displays for virtual, augmented and mixed reality.
The objectives of this study was to understand the extant literature on the technology, context and the
actors involved in the development and use and adption of these immersive technologies.
Technology: Hardware and Software Immersion
Building on the Slater and Wilburs (1997) factors of immersion, hardware and software immersion refers
to the extent to which any given hardware and software can match a user’s perceptions while delivering
an inclusive, extensive, surrounding and vivid illusion of reality to the senses of a user.
Despite the importance of both hardware and software immersion, an analysis and subsequent coding of
the 120 articles, reveals that 97 articles only account for or analyze the effect or role that the software has
on users feeling of immersion. For example, by emphasizing the role that three dimensional space plays
for immersion and presence of users (e.g. Goel et al., 2011; Saunders et al., 2011) or the influence or
effect that embodiment through the use of avatars plays for immersing users in a virtual environment
(e.g. Davis et al., 2009; Schultze, 2011; Ulrike Schultze, 2014). 14 articles mention or accounts for the
immersive hardware setup, i.e. as a part of the experimental setup, but do not analyse it further (e.g. O
Riordan, Adam and O’Reilly, 2009; Suh, Kim and Suh, 2011).
However, only 9 articles directly recognize or analyse the influence or effect that both the software and
hardware can have on immersing its users. For example, by using two projectors and a pair of 3D
glasses, Boese, M. et al. immersed geology students in a 3D IVE (Boese, Sheng and Salam, 2009). In
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another example, in a literature review on presence and embodiment, Schultze (2010) recognizes and
mentions the potential role displays can have on users feeling a sense of presence in an IVE (Ulrike
Schultze, 2010). Schultze and Orlikowski (2010) point out the importance investigating hardware
immersion, by stressing the importance of using a performative lens in the research of virtual worlds. No
articles only focus on the role or effect that hardware has on immersion of users.
Context
Eleven different contexts for the study of IVEs were identified. The most frequent context was education. 38 of the articles were related to an educational context. For instance, Schmeil (2012) developed a
framework that elicited guidelines on how to design a Virtual World in an educational context. Virtual
worlds were the second most investigated context with 33 articles. That is, these articles are situated in
an IVE, typically Second Life. 14 of the 120 articles do not specify a context while 10 articles are
situated in an unspecified business context. Retail and Marketing is fairly well represented with 11
articles, and is therefore the highest represented industry compared to the other represented industries:
Health Care (2), Architect, Construction, and engineering (AEC) (1), Software industry (1), Human
Resources (1), and product development (1).
Actors
The actor refers to the primary object that was observed. Some articles may have observed more than one
type of actor, however in this review only the primary actors were included. The largest propor- tion of
the articles, 17 %, observe users of the IVEs that use the IVEs for business. For instance, Schultze, U.
(2014) investigated virtual entrepreneurs in Second Life with the aim how embodied identity is
performed in virtual worlds (U. Schultze, 2014). Interestingly, only 10 % of the articles have looked at
recreational users of IVEs i.e. gamers (Greenhill and Fletcher, 2013). 15 % of the articles did not specify
or only in very general terms defined the actors observed i.e. students or subjects in laboratory
experiments.
The third most observed actor is educators and learners representing 14 % of the articles. For example, in
the article, Engaging group E-Learning in Virtual Worlds, Franceschi, K. et al. (2009), argues that
Virtual Worlds are better suited for e-learning contexts than i.e. video conferencing equipment. They got
the data by observing the students in an experimental setup.
The fourth and fifth most observed actors are that of experienced users and consumers both representing 11 %. Experienced users count those users, that have tried IVEs one or more times before they were
observed. However, only 2 % of the articles investigated novice users of IVEs. Consumers were
investigated in order to shed light on existing theories of consumer behavior, i.e. economic theories or to
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understand buying behavior of virtual goods or actual goods in an IVE (e.g. Animesh et al., 2011; Yang
et al., 2012).
7% of the articles exclusively looked at academic articles (i.e. literature reviews). Yet another 7% of the
articles examined documents and artefacts. The last and least represented actors are that of: Virtual
designers (2%), Other users (1%), and Academics (1%).
After reviewing the references on IVEs from a technology context and actors' standpoint, it was evident
that IS researchers have prioritized certain aspects over others. The typical IVE paper has studied IVEs
based on software immersion in education or virtual worlds and strongly focuses on the user side.
Another dominating trend is that the selected level of analysis is heavily skewed towards the individual.
This choice goes hand in hand with an overwhelming focus on adoption, use, and continued use, as
indicated by the frequent use of the Technology Acceptance Model (Davis, 1989), which is empirically
quantitatively measured through survey data.
In short, after reviewing 120 articles on IVEs within the IS discipline, it can be concluded that there are
significant gaps. In particular, IS research seemed out of touch with the technological developments of
more immersive hardware, such as head-mounted displays and their use in real-life settings. Therefore,
there is a call for a second wave of research, which will bring the maturing technology's broader social
implications to the forefront. The goal of the second wave of IVE research should be to examine and
identify the broad societal impact of IVEs, current readiness to cope with their transformative potential,
and future possibilities to enhance the positive implications. At the same time, it is necessary to consider
how to mitigate the negative effects that IVEs may have on individuals, organizations, and society at
large.

3.2 Retail and Digital Technology
The increased deployment of technologies such as smart mobile devices and social networks and the
growing importance of in-store technological solutions create new opportunities and challenges for
retailers. The sections below discuss the concepts of retailing and how these technologies have impacted
retail transformation.
3.2.1

Retailing as a context

Retailing has been expressed in different ways based on the premise on which it has been analyzed. Levy
and Weitz (2011) define it as a set of business activities that add value to products and services being
sold to consumers for personal or family use. It often occurs in retail stores or service establishments but
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can also occur through direct selling, using vending machines, door-to-door sales, or electronic channels
(Pride et al., 2018). Berry et al. (2002) state that retailing is about creating a total customer experience by
enabling customers to solve significant problems, capitalize on the power of respectfulness, connect with
customers' emotions, emphasize fair pricing, and save time and energy. Kim (2001) defines retailing
from multiple perspectives, including experiential consumption, symbolic consumption, entertainment
retailing, themed retailing, and cross-shopping. These expressions and definitions emphasize the
relationship between the customer and the retailer and how they experience this relationship.
For a customer, a retail store experience includes activities such as browsing, searching for merchandise,
comparing prices, evaluating product variety and quality, and interaction with store personnel
(Terblanche and Boshoff, 2001). The experiential value in retailing can be expressed through customer
return on investment, service excellence, aesthetics, and playfulness dimensions (Mathwick et al., 2001).
Burns and Neisner (2006) found that cognitive evaluation and emotional reaction can explain satisfaction
experienced in a retail setting. The retailer's ability to create unique and pleasurable events keeps the
customers delighted during the retail experience process and gives the retail store a distinctive image for
identification and recognition. New format retail stores design their retail spaces better to understand
their customers (Bagdare, 2016). In an era of new-age retailing, retail experience is emerging as the
relevant means to attract, delight, and retain customers. It is primarily determined by the use of cognitive
and emotional clues used in the retail environment, moderated by the customer and contextual
characteristics, resulting in a pleasurable experience that leads to desirable retail performance (Bagdare,
2016).
3.2.2

Digital technology impacts to Retail

Technology is considered an enabler of competitive business advantage to satisfy consumers' demand for
innovative and quality products and services (Chen and Tsou, 2012; Pantano and Viassone, 2014). The
research on advanced technologies and the subsequent development of new systems to support retailers
and consumers (Gunday et al., 2008; Pantano and Viassone, 2014) show that retailers are frequently
subject to disruptive innovation processes that lead to the need to modify their traditional organizational
process. Furthermore, the novelty produced by these new systems affects the familiarity and expertise of
both the consumer and the retailer, with consequences for subsequent practical usage (Pantano and
Viassone, 2014). These technological opportunities follow from the relatively recent emergence of
advances in the internet, computing and storage capabilities, big data, IoT, and retail analytics. These
trends have prompted the immense growth of internet-based retailing and enormous challenges and
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opportunities for the retail sector (Bradlow et al., 2017), giving rise to different retail formats beyond
brick-and-mortar stores.
Digital technologies create multiple opportunities for retailers and customers regarding how the customer
wants to interact with what the retailer has to offer. While online retail sales still represent a minority of
the total sales across all channels, their growth rates are considerably outperforming brick-and-mortar
stores (US Census Bureau, 2016). However, despite the many merits of electronic and mobile commerce,
it is unlikely that traditional retail settings will cease to exist. Instead, these channels will complement
each other in satisfying shopper needs (Zhang et al., 2010) through an integrated shopping experience
(Verhoef et al., 2015; Piotrowicz and Cuthbertson, 2014).
Business models for retailers have been affected (Sorescu et al., 2011) with a changing retail mix, and
customers are behaving differently due to these developments. To counter these developments, retailers
have initiated multichannel strategies. These strategies revolve around whether new channels should be
additive to traditional brick-and-mortar players' existing channel mix (Geyskens, Gielens, and Dekimpe,
2002; Deleersnyder et al., 2002). They also apply to new online players, who face whether they should
be present offline (Avery et al., 2012). The scope of multichannel retailing considers customer
management across channels and integrates the retail mix across channels (Neslin et al., 2006).
Brynjolfsson, Hu, and Rahman (2013) state: ¨In the past, brick-and-mortar retail stores were unique in
allowing consumers to touch and feel the merchandise to provide instant gratification. Internet retailers
tried to woo shoppers with wide product selection, low prices, and content such as product reviews and
ratings.¨ Channels are now being used interchangeably and seamlessly during the search and purchase
process, and it is difficult or virtually impossible for retailers to control this usage. As retailing evolves
toward this seamless omnichannel retailing experience, the distinctions between physical and online will
start to blur, turning the world of retailing into a ¨showroom without walls".
The advent of new digital and mobile channels has resulted in another disruptive change in the retail
environment (Rigby, 2011). The essential difference between multichannel and omnichannel is that the
different channels become blurred in omnichannel as the natural borders begin to disappear. Research
shopping has gained some attention in the multichannel phase (Verhoef, Neslin, and Vroomen, 2007),
but showrooming is becoming an important issue in the omnichannel phase. Shoppers frequently search
for information in the store and simultaneously search on their mobile devices to get more information
about offers and find more attractive prices (Rapp et al., 2015). The opposite of showrooming also
occurs, referred to as 'webrooming', where shoppers seek information online and buy offline. Retailers
can provide these seamless experiences, for example, by having tablets in the store, where customers can
seek information about different products and order them. Alternatively, through in-store Wi-Fi
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networks, retailers can communicate with their customers through their mobile devices and track their
behavior. Whereas the multichannel world mainly considers the number of retail channels, the
omnichannel environment emphasizes the interplay between channels and brands. Neslin et al. (2014)
describe multiple purchase routes to show how this interplay works. As such, the omnichannel world is
broadening the scope of channels and integrating consideration of customer-brand-retail channel
interactions. Omnichannel management is the simultaneous management of all accessible channels, and
the customer touchpoints to optimize the cross-channel customer experience and the performance over
channels (Verhoef et al., 2015).
From an operational standpoint, these retailing technologies are widespread (Newell, 2013; Efendioglu,
2015). Finne and Sivonen (2008) confirm in their studies that cost efficiency is a priority for
implementing these digital technologies for retailers. Brick-and-mortar retailers face an erosion of their
sales productivity as they struggle to redefine their role in an omnichannel world. To avoid consumers
shifting their purchases even more online, they need to find a way to create a differentiating value
proposition (Rapp et al., 2015; Pantano and Viassone, 2015). Shankar et al. (2011) and Newell (2013)
suggest "technology utilization" as a promising weapon in the face of stiff competition from online
players that will allow offline retailers to ride the wave of the digital revolution currently affecting the
retailing landscape. It is now up to the physical retailer to follow-up on this evolution by assuming its
reinvented role in the smart cityscape, reaping the rewards of the convergence between the physical and
virtual shopping environments (Kent et al., 2015).
The current advances in technologies can enhance retailers' performance by optimizing their shopping
experience (Pantano, 2014; Pantano and Di Pietro, 2012; Zhu et al., 2013). Advanced technologies like
immersive technologies, biometric technology, IoT, and 3D scanning entail strategic potential as they
frequently provide retailers with real-time feedback about customers (Renko and Druzijanic, 2014;
Pantano and Naccarato, 2010). Furthermore, technological developments are a powerful driver of retail
business model innovation (Sood and Tellis, 2010; Sorescu et al., 2011), and it is precisely this type of
innovation that tends to result in substantial returns (Lindgardt et al., 2009).

3.3 AR in Retail
AR has emerged as a rapidly developing technology used in physical and online retail to enhance the
retailing environment and shopping experience. However, academic research on and practical
applications of AR in retail are still fragmented, and this state of affairs is arguably attributable to the
interdisciplinary origins of the topic. The sections below cover AR's practical use in retail, followed by
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an extant literature review of AR in the retail domain to frame the basis for the research covered in this
thesis.
3.3.1

The practical use of AR in retail

A significant theme in the existing literature relates to the way(s) in which users adopt, interact with, and
experience technology devices and systems (Dix, 2009; Kjeldskov and Graham, 2003; Rogers, 2004). In
particular, immersive technologies have attracted the attention of scholars and practitioners (Bonetti et
al., 2017; Javornik, 2016; Pantano et al., 2017). AR is based on using a camera to capture real-world data
and combine real and virtual sources into one perception (Ailawadi and Farris, 2017; Hwangbo et al.,
2017; Oleksy and Wnuk, 2016). Consequently, product simulation, sound, GPS data, and media richness
contribute to experiential value, with AR enabling consumers to interact with virtual products
(McCormick et al., 2014). AR has the potential to modify the shopping experience (Watson et al., 2018).
Increases in online shopping (Barlow et al., 2004), smartphone use, and the adoption of connected
devices drive the growth of AR in retail markets and encourage retailers to adopt AR. Thus, retailers are
increasingly embracing AR applications to create immersive customer experiences (Flavián et al., 2019;
Watson et al., 2018). This reinforces the possibility of the retail store becoming an ‘experience’ where
the customer can be delighted and even see the store as a destination creating a competitive advantage.
Practitioners have focused on several possible ways to enhance the retail shopping experience and how
retail store environments can become more attractive (Pantano, 2010). It is essential to understand AR's
role as an emerging point of sale option for physical stores, which will largely contribute to defining the
future of retailing (Grewal et al., 2017). AR is being utilized to enhance customers' in-store experiences.
Using AR, consumers can try on clothes and shop as if they were in a physical store. Importantly,
consumers can also input their characteristics (e.g., face shape, hair color, skin color, and body figure)
and immediately envision how they would appear in a given suit or dress, thus saving time and energy.
This highly interactive experience transcends the conventional means of viewing a picture of the suit or
dress and imagining how it would appear on oneself (Tang et al., 2004).
As AR continues to mature and consumers and retailers start to adopt it, it is interesting to see some
tangible trends in how users look at AR in retail (Figure 2 and Appendix 3 for examples of AR uses in
retail). Retailers can use AR to provide customers with virtual try-on opportunities to help them find the
most suitable products for their needs (Brengman et al., 2018). AR has become an excellent opportunity
for promoting retail stores and increasing customer attendance. Its advantages for retailers are increased
speed for obtaining information about consumer behavior and, consequently, improvement in service at
the point of sale, with positive influences on the consumer shopping experience (Flavián et al., 2019;
Dacko, 2017; Pantano and Naccarato, 2010). Through AR, retailers can increase sales volumes by

71

offering a personalized pre-purchase evaluation with mobile, web-based, and in-store applications
(Dacko, 2017). As underlined by Scholz and Smith (2016), AR is essential for retailers to generate a
memorable customer experience and create consumer engagement (Bonetti et al., 2018). AR may
provide retailers with several opportunities to enhance the store experience for consumers and allow
potential users to interact with products and touch them in an augmented way (Brengman et al., 2018). It
is achieved by increasing consumer engagement (Javornik, 2016a, b), enhancing product tangibility
(Vonkeman et al., 2017), and improving the willingness to buy.

Figure 2. Impact of AR on retail customer experiences (Daymon, 2016)

3.3.2

Extant literature on AR in retail

A systematic review was conducted of AR in retail, for areas where it has been researched. The study
included understanding the data analysis, the theoretical methods and models most commonly used, how
data was collected, types of devices, and displays described in the different papers. The study also
reviewed the extent of user interaction, how the senses were augmented, and learnings, limitations, and
opportunities for ongoing research. The methodology used for this review is covered in Chapter 2.
There were few published papers (Figure 3) for AR in retail until 2011. The continued investments in
technology and experimental studies by retailers to understand the technology's impact, particularly for
clothing, show a spike starting in 2014. Many of the papers relate to how users experienced a particular
study, POC, or experiment. Online and mobile trends are beginning to pick up. There is very little
research on engaging users upfront or how this affected their experience. Most of the retail research is
around the clothing area – try-ons, virtual fitting, smart mirrors, and virtual fitting rooms. The key reason
for AR in retail has been related to shopping.
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Figure 3. Number of papers relating to AR in retail

Most research methods (Figure 4) were based on experiments, building prototypes, or apps to understand
the impact of the technology (Wiwatwattana, 2014) or understand how the users connected with the
investigation or prototype. Empirical studies followed via interviews, existing literature, theories. The
typical way to interpret outcomes was by surveys of participants supplemented by qualitative research;
alternatively, there was just qualitative research using interviews, focus groups, and observations. Mixed
methods were used sparsely.
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Figure 4. Research methods used in the papers

The key areas where the research was conducted (Figure 5) were in the clothing area. Papers show that
this is primarily because users are keen to virtually fit on clothing using virtual fitting rooms and mobile
applications. Groceries/food was the second area via kiosks and virtual vending machines. Several papers
reviewed AR in retail from an empirical standpoint, related to product reviews, advertising, marketing,
PoS, and servicing but without a focus on retail areas.
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Figure 5. Focus areas for AR in retail research

The reviews showed that the critical AR devices in retail (Figure 6) were mobile, projection displays,
mirrors, and, to a small extent, glasses, headwear, and lenses. There was no specific research that showed
why specific AR devices are selected and what they could provide in retail. It was also unclear what
devices created real-life needs versus long term use potential.

Figure 6. AR displays used in retail

Most papers reviewed had a prototype or application that was built to test a particular focus area like
virtual fitting room, try-ons, kiosks, self-service vending machines, mirrors, and projection displays, and
then surveyed participants for how they experienced the technology. Other papers included empirical
studies that referenced the impact of AR in retail as an emerging technology in the engagement of
retailers and customers, advertising, marketing, branding, and buying/purchase decisions.
Early research into AR, with interactive displays used in a physical retail environment, predicted users
interacting with a steerable technology and triggering information on the product, promotions, and
locations (Sukaviriya et al., 2003), thereby highlighting both its functional and hedonic aspects.
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Subsequently, AR applications have become more popular due to widely distributed personal mobile
technology, such as smartphones and tablets, allowing users to shop using AR apps (Rauschnabel, 2018),
thereby enhancing satisfaction and experience (Dacko, 2016; Javornik, 2016). Early AR retail
applications included virtual try-on using personalized or non-personalized virtual models, to show how
apparel products (and combinations) would look, and interactive displays providing information on the
promotion, products, and locations (Bonetti et al., 2017; Hwangbo et al., 2017). Subsequently, AR
technology has evolved, and substantial growth of mobile AR took place, via the widespread adoption of
smartphones and tablets (Javornik, 2016; Rauschnabel, 2018). Mobile AR apps constitute a form of
consumer-led interaction, personalization,n, and customization. For example, IKEA's AR app can
measure a real-life room through the camera's objective and render an authentic piece of furniture
(Tabusca, 2014).
AR can improve consumers' visualization of products, increase engagement, and enhance perceptions of
the shopping experience, thereby positively affecting retailer and brand perception. That, in turn, can
influence consumer behavior (Huang and Liao, 2015; Hwangbo et al., 2017; Kannan and Li, 2017;
McCormick et al., 2014; Poncin et al., 2017; Willems et al., 2017). Furthermore, consumers' perceived
control and autonomy enhance retail experience in technology-mediated retailing (Poncin et al., 2017).
Letting consumers maintain a degree of control while maintaining a degree of challenge, designed to
increase user competence perception, leads to consumers' perceived enjoyment and increased shopping
effectiveness, control, and convenience (Roy et al., 2017). Overall, this positively impacts the customers'
perception of the retailer and their behavioral intentions (Roy et al., 2017). At the same time, however,
information accessibility and consumers' perceptions of the degree of control over the collection and use
of personal information by companies may lead to privacy concerns (Inman and Nikolova, 2017; Kannan
and Li, 2017).
Other essential aspects relating to AR adoption in retailing include retailers' drivers and motivations for
adopting the technology and the barriers they perceive. The former might include enhancing the
customer experience, both in physical and online stores, by offering additional product information, or
allowing faster product try-ons and simulations of product combinations, thereby improving operational
efficiency and focusing on the practical benefits of the technologies (Bonetti et al., 2018; Hwangbo et al.,
2017; Inman and Nikolova, 2017; Javornik, 2016). Other motives include facilitating online-offline
shopping and accurate product inventory management for operational cost management and cost savings
(Kannan and Li, 2017; Willems et al., 2017). AR adoption might also provide benefits relating to brand
image and identity, associated, for instance, with being perceived as an innovative player by consumers
and competitors (Bonetti et al., 2017). Key contributions identified from extant research in retail mapped
to AR characteristics are illustrated in Table 13 below.

75

Table 13. Concept matrix for AR in retail themes and mapping to AR characteristics and integration
Author
Cuomo et al., 2015
Ross and Harrison, 2016
Javornik, 2016
Huang and Liao, 2015

Augmented Reality Theme

Augmented Reality Characteristics

AR can add levels of information to consumer knowledge and
behavior, reshaping and integrating the commercial area itself. It
allows for the generation of bottom-up and top-down content changes
through social networking, and shifts the individual from tryer to
buyer to advertiser. This enables generating greater value experiences
and, therefore, additional sales

Different levels of information

Poushneh and Parraga, 2017
Pejsa et al., 2017
Kim and Hyun, 2016
Mantovani and Riva, 1999
Rese et al., 2017
Javornik, 2016
Hilken et al., 2017
Scholz and Duffy, 2018
Fuccio et al., 2016
Chen at al., 2016

The main AR attributes that produce satisfaction are rich quality of
augmentation (realistic view and telepresence), elevated level of
informativeness and interactivity, the availability of crucial utilities
(search features, narration, quick response, and need for touch),
connectivity (social features), and entertaining attributes. The more
consumers interact with these AR attributes, the more satisfied they
are; conversely, the less consumers are able to interact with these
features, the more dissatisfied they are

Quality of Augmentation
Interactivity, Connectivity and
Entertaining attributes

Huang and Tseng, 2015
Huang and Liao, 2015
Javornik, 2016

Important implications for researchers and managers are drawn from
the discrepancy and its consequences for consumer satisfaction.
Augmented reality adds different degrees of information to the
consumers’ sense

Different Levels of information

Ajanki et al., 2011
Oh and Woo, 2009

AR reshapes the commercial area, providing it for contextual
information and usable by potential customers when needed

Different levels of information

Bauer et al., 2001
Pysssysalo et al., 2000

Integration with the mobility reconfigures the mode of use, organizing
new opportunities of connections with the user

Dacko, 2017
Hilken et al., 2018
Choi and Kim, 2004

By combining augmented reality store displays and price tags with
customer loyalty programs, retailers have the ability to improve the
customer’s shopping experience

Lu et al., 1999
Syberfeldt et al., 2017

Ease navigation inside the stores as well as make products more
affordable
With more information available and with the enhanced experience
available, retail stores are better able to compete with the rise in online
retail shopping

Bonetti et al., 2018
Poushneh, 2018
Olson, 2012
Hilken et al., 2017
Zelthamy and Berry, 1993
Bulearca and Tamarjan, 2010
Rauschnabel et al., 2019
Pantano et al., 2017

While it will be years before AR becomes primary driver for many
segments in the retail market, eventually it will turn into an interface
that customers will grow to expect. Outcome of this research involves
application of this technology in a retail space
A rising number of marketers are considering using augmented reality
for marketing purposes
Mobile augmented reality does influence consumer behavior and
responses
AR and consumer decision making

Interactivity
Different levels of information

Different levels of information
Quality of Augmentation
Different levels of information
Quality of Augmentation

Interactivity

Interactivity
Interactivity
Interactivity

Challenges for acceptance and adoption
AR has evolved from a cumbersome head-mounted device to mobile phones, smart glasses, and lenses.
Along its development path, AR has met some challenges since the technology is dependent on the
advancement of computers and the digital network. AR still has many technical challenges regarding, for
example, binocular (stereo) view, high resolution, color depth, luminance, contrast, the field of view, and
focus depth. However, before AR becomes accepted as part of a user's everyday life, like mobile phones
and personal digital assistants (PDAs), issues regarding intuitive interfaces, costs, weight, power usage,
ergonomics, and appearance must also be addressed (van Krevelen and Poelman, 2010).
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The extant research determined technology limitations, user acceptance, and adoption challenges to scale
AR in retail.
Technology limitations
The extant literature has provided conclusions for why AR use has been limited in retail from a
technology design attributes statndpoint. These attributes are being addressed as this technology
continues to develop with the hardware and software maturing.
•

Tracking technique: The biggest problem in real-time 3D tracking lies in the scene's complexity
due to changing conditions and the targeted objects' motion. Moving objects may separate or merge
due to occlusion or image noise, and target objects may also vary in appearance due to varying light
conditions (Zhou, Duh, and Billinghurst, 2008). Objects in the distance cannot be reliably
reconstructed and are, therefore, not used when the camera input is processed. Thus, the system
cannot find identifiable markers like corners and edges on the targeted object, which means that the
system cannot recognize the object (Zhou, Duh, and Billinghurst, 2008).

•

Augmented Reality displays: There are several problems related to displays of AR devices that
should be considered. For example, HMDs are flexible and portable, but if the user must wear them
over an extended period, they might get uncomfortable, both to the head and the eyes. They have a
limited field-of-vision and thus cannot effectively support collaborative work (Zhou, Duh, and
Billinghurst, 2008). Spatial AR displays can support multiple users, are much easier on the user's
eye, and reduce motion sickness and distraction, but have one big disadvantage: they are generally
not mobile. Handheld devices are usually mobile but have other problems like tracking, small
display, and unreliable sensors.

•

Connectivity: Many of today's AR systems rely on the internet to provide data to display the
augmented scene. For example, most AR applications on today's smartphones depend on the data
downloaded from the internet, based on the user's position retrieved from the GPS. It might present a
problem if the user is in an area that lacks internet coverage, especially if the AR application needs to
retrieve large amounts of data from the internet (Jo and Kim, 2016).

•

Ability to update distance information and field of view: Major limitations of the current AR
devices are that they update distance information at only up to 1 Hz, impacting the visual perception
of fast-moving objects. The display can provide low-latency self-motion information as it builds up a
stable 3D map while the user moves around a stationary environment. System delays are a large
source of dynamic registration errors (Azuma et al., 2001). System latency can be moderated through
careful system design, and pre-rendered images may be shifted at the last instant to compensate for
pan-tilt motions. Similarly, image warping may correct delays in 6DOF motion (both translation and
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rotation). Critical information for several activities, such as navigation, often may fall in the
peripheral visual field, so improvements in the display size are highly desirable. Optical and seethrough video displays are usually unsuited for outdoor use due to low brightness, contrast,
resolution, and field of view (van Krevelen and Poelman, 2010).
•

Hardware: AR will likely have an essential role in the retail environment. It will require
increasingly powerful microcomputers to drive AR. This capability is currently limited but will
improve with time (van Krevelen and Poelman, 2010). Many limitations of the technology at present
are related to the hardware, where battery life is limited, devices are large, and cables can be
cumbersome. Most mobile AR systems are cumbersome, requiring a heavy backpack to carry the
PC, sensors, display, batteries, etc. Connections between all the devices must withstand outdoor use,
including weather and shock, but universal serial bus (USB) connectors are known to fail easily (van
Krevelen and Poelman, 2010).

•

Depth perception: Accurate depth perception is a difficult registration problem. Stereoscopic
displays help, but additional problems, including accommodation-vergence conflicts or low
resolution and dim displays, cause the object to appear further away than it should be (Drascic and
Milgram, 1996). Correct occlusion ameliorates some depth problems as does consistent registration
for different eyepoint locations (Wagner and Schmalstieg, 2003).

Usage limitations
The retailers and firms engaged with AR have been limited in different ways as described in the extant
literature. These include the current state of maturity of the technology preventing its use mainstream and
in everyday retailing.
•

Marketing and advertising: A challenge of AR is marketing and advertising. Marketers hope to use
augmented reality to place products or ads as part of the search features used on the applications.
Given the current state, this is still an obstacle for retailers and customers (Rauschnabel et al., 2019).

•

Privacy: An area of concern as augmented reality develops is privacy. This concern is increasing
since the latest AR technology revolves around image-recognition software. The facial or image
search could match profiles on many social networks and use personal data to provide birth date,
marital status, or sexual preference (Rosener et al., 2014).

•

Distraction and over-reliance: The system's interface must be adapted to be useful and
straightforward to avoid overloading the user with information (van Krevelen and Poelman, 2010).
The interface should provide the required information while allowing the user to be aware of his
surroundings. Designing an interface that does not distract with unnecessary information will help
prevent the user from missing important cues from his environment.
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•

Social and usage acceptance: Like any other new technology, getting people to use AR may present
a more significant challenge than expected. When new technologies are introduced, the users are
affected by both practical and social levels. The process of change requires knowledge about the new
system and its domain. Nilsson and Johansson (2007) argue that an introduced system or interface
should have as many positive effects on the user and his work as possible, while also reducing
adverse effects. Further, they state that essential usability awareness implies that the interface or
system should not be harmful or confusing to the user, but rather assist the user in the tasks.

Despite these limitations, AR has demonstrated value in experiential retailing of products such as
apparel, cosmetics, and furniture, via an inexpensive approach toward product trials, thereby increasing
the certainty of purchase decisions and reducing return rates. AR's capability to personalize the customer
experience by enhancing physical reality enables a holistic shopping experience using sensory and
omnichannel marketing strategies (Poushneh and Vasquez-Parraga, 2017). Retailers should collect
customer feedback about AR experiences and adopt an open innovation approach while designing
marketing strategies (Rauschnabel et al., 2015).
While designing AR, retailers should be aware that as the user's exposure to AR increases, the novelty
factor associated with AR decreases (Hopp and Gangadharbatla, 2016). As customizing AR requires
collecting and storing personal data, retailers need to disclose the collected personal data and detail of its
potential usage to increase adoption and address privacy concerns. Designing AR-based strategies
requires retailers to consider the impact of cultural differences on experience. Existing studies also
demonstrated that online reviews form an excellent source of information to identify AR applications
(Rese et al., 2014).
Before integrating AR into their offerings to address customer experience, retailers should assess AR for
various dimensions. These are compatibility with the product category (Cho and Schwarz, 2010),
customer's personality traits (Huang and Liao, 2014), user's perception about body image (Yim and Park,
2019), technology readiness of the ecosystem, and organizational traits (Chandra and Kumar, 2018).
Retailers should be cautious while choosing between different types of AR (Brito et al., 2018) and
provide users with an opportunity to experience and enhance digital content (Cho and Schwarz, 2012) to
provide avenues for experience co-creation among customers and retailers (Huang, 2019).
The next section extends the extant research of AR in retail to understand what retail customer
experience is and how AR characteristics can play a pivotal role in enriching retail customer experience.
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3.4 AR and the Retail Customer Experience Perspective
The retail industry is subject to a dramatic shift in the logic of competition; from a traditional transaction
focus on "buy low, sell high and optimize everything in between" to the creation of complete customer
experiences (Jain et al., 2017; Sorescu et al., 2011). In the retail industry, the transformative effects of
ARs will offer retailers the opportunity to transform how people shop (Cullen, 2016), challenging
retailers to develop radically different capabilities to seize opportunities (Philips, 2017). The next several
sections examine retail customer experience, the theoretical frameworks, and models used in the extant
literature, how AR has been used in retail customer experience, and build a theoretical framework that
serves as the basis for the case analysis in Chapter 4.
3.4.1

The retail customer experience

Customer experience literature originated from aspects of consumption and services marketing
(Holbrook and Hirschman, 1982), that later expanded to branding (Brakus, Schmitt and Zarantonello,
2009), then to consumer behavior research (Gentile, Spiller, and Noci, 2007) and retail environments
(Grewal, Levy and Kumar, 2009). Though a relatively new concept in both theory and practice, customer
experience has gained attention in the last few decades, evolving into a strategic process for creating
holistic customer value and for achieving differentiation and sustainable competitive advantage (Gentile,
Spiller, and Noci, 2007; Verhoef et al., 2009).
A traditional product or service value proposition is no longer adequate for reaching customers or
creating differentiation. Businesses must focus on the customer's experience, similar in importance to
products and services, to create a seamless total experience (Carbone and Haeckel, 1994). Organizations
redefine their offerings in terms of "personalized co-created experiences" (Prahalad and Ramaswamy,
2004b). This shift represents managing business with an experiential perspective. It warrants the need to
develop new competencies to create and manage great customer experiences that provide pleasurable
experiential memories.
Customer experience is a major focus of both contemporary research and management practice. A
meaningful experience is important for achieving competitive advantage and satisfied customers for
different organizations (Bolton et al., 2014; Verhoef et al., 2009). The "customer" in the customer
experience has been interpreted as a "consumer", "user", "participant", "co-creator" (Bolton et al., 2014),
"guest" or "actor" (Lusch, 2011). The experience is strongly linked with the value obtained as perceived
by the individuals involved (Helkkula et al., 2012).
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These experiences are uniquely and contextually interpreted, and they emerge whether an organization
chooses to recognize and influence the experience or not (Vargo and Lusch, 2008). It is holistic and
encompasses the customer's cognitive, emotional, affective, physical, and social responses to any contact
with the service provider, product, or brand, across multiple touchpoints (Bolton et al. 2014; Meyer and
Schwager, 2007). In other words, customer experience is created by elements that the service provider
can control (e.g., service interface, atmosphere, assortment, price). It is also produced by the influence of
other customers or devices like smartphones that customers choose to use in various situations.
The term customer experience has taken on different definitions and concepts. The retail customer
experience, conceptualized as a psychological construct, is defined as the consumer's "internal and
subjective response" to any direct/indirect contact with a retailer (Meyer and Schwager, 2007 p. 118).
The customer experience can be defined as a sum of all experiences and perceptions a customer has
while purchasing goods or services with a retailer, based on all interactions and thoughts about the
retailer's underlying products and services. It is an individual experience, whether conscious or
subconscious, during a transaction in a store (Gilboa et al., 2003). When a retailer successfully delivers
and creates a differential experience to customers, the probability of spending in the store is high.
Besides, experience also can inspire loyalty from customers (Richardson, 2010). Studies state that
whatever the product or service a business organization offers to the customer to buy or receive, that
customer will experience as good, bad, or indifferent (Johnston and Kong, 2011).
It is an issue that companies cannot fully control experiences because experiences inevitably involve
perception, feeling, emotion, and unexpected behavior from customers. According to Yoo, C.J., Park
J.H., and Maclnnis D.J. (1998), to deliver customer experience, the retailer must know the customer
better than ever before. The more relevant the business's offer, the closer the relationship between the
company and the customer (Yoo et al., 1998).
In a retail setting, direct contact typically entails physical interactions with retail stores, products, or
services. Indirect contact may involve unplanned encounters with representations of the company, or
products and services such as advertising or product reviews, which occur increasingly online (Novak,
Hoffman, and Yung, 2000; Rose et al., 2012). Similar to image, customer experience contact results in a
"take-away impression" formed by the consumer and stored in their long-term memory (Carbone and
Haeckel, 1994). Thus, customer experience overlaps with the image concept through customer
involvement with the retail environment.
Customer experience is also considered holistic, as it may begin with anticipation and the journey to the
store through to the completion of the shopping trip (Gilmore and Pine, 2002; Haytko and Baker, 2004).
Yet, the holistic aspect potentially delimits the customer experience, leading to conceptual and
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measurement issues. For example, which part of the experience is to be measured - perceptions of
specific elements or the total experience? (Palmer, 2010).
Terblanche and Boshoff (2001) defined retail customer experience as all the elements that encourage or
inhibit customers during their contact with a retailer. Customers engage in various activities while
selecting a retail store, shopping, and during post-shopping stages, leading to a complete experience and
determining their satisfaction levels and repeat visits. There are enough pieces of evidence to show that
retail customer experience has a significant impact on retail sales, satisfaction, more frequent shopping
visits, larger wallet shares, loyalty, profitability, word of mouth communication, and image formation
(Donovan and Rossiter, 1982; Lucas, 1999, Wong and Sohal, 2006; Grewal et al., 2009; Verhoef et al.,
2009).
(Carbone and Haeckel, 1994; Schmitt, 1999; Gentile et al., 2007; Verhoef et al., 2009) sum up retail
customer experience as "the total of cognitive, emotional, sensorial and behavioral responses produced
during the buying process, that involves a coordinated series of interactions with people, processes,
objects, and environment in retailing."
Despite increasing attention from academic researchers and practitioners, the term customer experience
in retail remains a nebulous and unclear concept, having been "widely used and abused" in its ambiguous
application (Palmer, 2010). Definitions vary from a hedonistic to a utilitarian viewpoint. Moreover, from
a retail environment perspective, there are two important gaps. To date, the customer experience
literature refers to the consumer's interaction with one brand, retailer, or service. Furthermore, there is
limited empirical evidence regarding the composition of customer experience or how it may be captured
and measured in a retail setting and affected by active interaction with digital technologies. There is also
no standard customer experience framework or model to describe this evolving definition and customer
experience features.
3.4.2

Customer experience theoretical frameworks and models

Leading retailing and customer experience journals were reviewed (see Chapter 2) to understand the
theoretical frameworks and models most commonly used to understand the retail customer experience.
The set of most commonly used models and frameworks was examined (Havif, 2017) to establish how
they were referenced or cross-referenced, or whether they were unique models that represented gradual
development in this field, especially to identify the key dimensions through which they perceive
customer experience. Some models reflected the rise of e-commerce, some built upon old approaches to
deepen the understanding of customers' perceptions. The dimensions of some models are more concrete
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and focused on the customer as an emotional human being; some, on the other hand, focused on the
process of acquiring goods or services.
•

SERVQUAL Model: There are five dimensions of the SERVQUAL scale (Parasuraman et al.,
1988) – reliability, responsiveness, assurance, empathy, and tangibility. Reliability represents the
provider's ability to reliably and accurately deliver a service promised to the customer, including
keeping promises related to the delivery, pricing, or complaint handling. Responsiveness is about
providing prompt service and personnel's attitude towards customer complaints, requests, and
questions. The overall ability to build trust and confidence between the company and the customer is
assurance. Empathy evaluates the individual approach and the attention the company provides to
each customer. Tangibility contains the appearance of all the elements that represent the service in its
physical form (e. g., facilities, equipment, personnel).

•

Total Retail Experience Framework: Berman and Evans (1998) define total retail customer
experience as all the elements that encourage or inhibit consumers' contact with the retailer. Two
groups of dimensions influence the experience. The first group consists of non-controllable
dimensions. These include aspects such as adequacy of street parking, the timing of deliveries from
suppliers, and taxes, not controllable by the retailer. The controllable dimensions consist of six
dimensions that the retailer can indeed control: personal interactions that provide numerous
opportunities for creating and fostering long-term bonds with customers; perceived product quality,
which is the consumer's perceived value of a product and how that affects the evaluation of the
retailer; product variety and assortment where customers expect to find a selection of different kinds
of products consistent with their shopping intentions and preferences; store environment that
contributes to the atmospherics of both offline and online environments across channels and
omnichannel; product prices that influence decision making; and store policies that relate to the
retailer's responsiveness to customer's needs.

•

eTailQ Experience Model: The underlying motive for this model is that quality is related to
customer satisfaction, retention and loyalty in both product and service settings and is therefore
expected to be a determinant of online retailer success as well. Wolfinbarger and Gilly (2003)
establish the four dimensions of the etail experience, and develop a reliable and valid scale for the
measurement of etail quality. The four dimensions - website design, fulfillment/reliability,
privacy/security and customer service - are strongly predictive of customer judgments of quality and
satisfaction, customer loyalty and attitudes toward the website. Website design, which includes all
the website elements that can influence the customer's experience, such as navigation style,
information search, ordering process, or personalization. The fulfillment/reliability dimension
evaluates the accuracy of the product's description on the website and the delivery of the right
product at the promised time. Customer service, another dimension, which should be quick,
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responsive, and helpful. The fourth dimension, security/privacy, is based on the security of payments
and privacy of all shared information.
•

E-S-QUAL Model: Developed by Parasuraman et al. (2005) supports the measurement of both preand post-e-service quality aspects and includes the following four dimensions: Efficiency - the ease
and speed of accessing and using the site since convenience and saving of time are generally
considered as the main reasons for shopping online. Fulfillment - the extent to which the site’s
promises about order delivery and item availability are fulfilled and are elements of service quality
that lead to customer satisfaction or dissatisfaction. System availability - the correct technical
functioning of the site. When consumers purchase from an online shop or they are just surfing,
function problems like non-working buttons or missing links, disappoint customers and can lead to
exiting. Privacy - the degree to which the site is safe and protects customer information. Many
people are still not willing to purchase products from the internet because of the risk that is related to
maltreat of personal information. Online retailers are becoming more acquainted of the importance of
providing consumer privacy.

•

Consumption Experience Model: Fornerino and de Gaudemaris (2006) identified five basic
customer experience perception dimensions. The first dimension, called sensorial/perceptual, is the
dimension that reflects the stimulation of senses. The affective dimension refers to the moments of
strong emotions, excitement, joy, pleasure, or sadness. The physical/behavioral dimension describes
the visible manifestations aroused by the most intense moments. Social is the next dimension related
to the interaction, even the communion, with other people (friends but also unknown). The cognitive
dimension contains thoughts produced during the event, whether related to it or not.

•

Customer Experience Model: Gentile et al. (2007), drawing on past literature, created a model with
six main dimensions of customer experience. Sensorial whose stimulation affects the senses such as
sight, hearing, touch, taste and smell and could create aesthetical pleasure, excitement, satisfaction,
and sense of beauty. Emotional which involves one’s affective system through the generation of
moods, feelings, emotions to generate emotional experience and could create an affective relation
with the company, its brand or products. Cognitive related to thinking or conscious mental processes
to engage customers in using their creativity or in situations of problem solving that a company
could lead consumers to revise their usual idea of a product or some common mental assumptions.
Pragmatic, the practical act of doing something refers to the use of the product in the post- purchase
stage, but it extends to all the product life-cycle stages. Lifestyle coming from the affirmation of the
system of values and the beliefs of the person through the adoption of a lifestyle and behaviors.
Relational that involves the person and their social context, the relationship with other people or also
with their own ideal self to leverage products which encourages the consumption together with other
people or which is the core of a common passion that may eventually lead to the creation of a
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community and finally the product can be also a means of affirmation of a social identity that
induces a sense of belonging or of distinction from a social group where the link with the lifestyle
dimension is very relevant.
•

Conceptual Model of Customer Experience: Verhoef et al. (2009) developed a conceptual model
of customer experience creation based on prior research. This model's first dimension is the social
environment based on customer-to-customer interactions, such as customers' interactions with other
customers in retail space and interactions with family or friends shopping with the customer. The
second service interface is similar to the first one as it relates to the interactions between the
customer and company employees (e. g., retail staff, service personnel). The retail atmosphere
dimension includes aspects such as in-store music, the color of the interior, and placement of the
equipment. Assortment represents the company's ability to provide a wide range of different, unique,
and quality products. The price dimension consists of all the company's benefits, from loyalty
programs, personalized promotions to customized products. Customer experience is nowadays
perceived from the multichannel perspective, so one channel's experience can impact the experience
in another channel. This fact is captured by the sixth dimension called customer experiences in
alternative channels. The last dimension, retail brand, considers that customers buy products from
one brand in a store that belongs to another brand in many cases. So, the resulting experience is
determined by the expertise provided by both these brands.

•

EXQ Framework: Klaus and Maklan (2012) conceptualized and validated the EXQ framework for
measuring the customer experience. From a wide variety of sub-dimensions, they defined four main
dimensions that influence the overall perceived experience. The first dimension, product experience,
advocates that customers want to have an opportunity to choose from a range of products and to have
the ability to compare different offerings. The outcome focus dimension is based on reducing the
customer's transaction costs (e. g., searching for new providers). The moments of truth dimension
reflects the quality and flexibility of the company's service if complications arise. The fourth
dimension, peace of mind, represents all the customer's appraisals, mainly of an emotional nature, of
his whole customer journey.

•

Theoretical Customer Experience Model: This model (Stein and Ramaseshan, 2016) considers
touchpoints (communications, technology, atmospheric, process, employee-customer interactions,
customer-customer interactions, service or product interactions) moderated by motivation orientation
(hedonic or utilitarian) affecting customer experience, and resulting in outcomes (loyalty, purchase).
It is controlled by innovativeness, shopping enjoyment, and price consciousness.

•

Integrative Customer Experience Framework: This framework (Kranzbühler et al. 2018)
organizes the customer experiences literature according to the organizational and consumer level of
analysis, and whether the works take a static (structural) or dynamic (process) view on customer
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experience. It includes the dimensions of contextual conditions, employee-customer interactions,
customer journeys, co-created experiences, consumer-consumer influences, personal characteristics,
sequential effects, and negative impressions.
•

Integrated Customer Experience Framework: This framework (Saini and Singh, 2019) considers
service excellence, CROI, aesthetics, and playfulness to create a frictionless or pleasurable customer
experience, resulting in a behavioral response.

Table 14 below summarizes the dimensions from the different frameworks and models described (Havif,
2017). The review of papers to understand retail customer experience shows that several models emerged
in reaction to changes in the market environment. Most of the authors use the dimensions of customer
experience devised for their specific research. There is an overlap in dimensions between the different
frameworks and models studied, and there is no universal framework or model or variations of one.
Table 14. Overview of the dimensions of most used customer experience theoretical frameworks and models
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Next, an extant review was conducted on how AR related to retail customer experience, to determine the
customer experience dimensions and theoretical framework, model, or variation to serve as the basis for
my research analysis.
3.4.3

AR and the retail customer experience

Early research into AR, with interactive displays used in a physical retail environment, predicted users
interacting with a steerable technology and triggering information on the product, promotions, and
locations (Sukaviriya et al., 2003), thereby highlighting both its functional and hedonic aspects. AR
applications have since become more popular due to widely distributed personal mobile technology, such
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as smartphones and tablets, allowing users to shop using AR apps (Rauschnabel, 2018), thereby
enhancing satisfaction and experience (Dacko, 2016; Javornik, 2016).
Three crucial characteristics that define an AR technology are vividness or quality of augmentation,
interactivity, and informativeness. Several authors have pointed their attention towards these attributes
(Huang and Liao, 2015; Pantano, Rese, et al., 2017; Rese et al., 2014; Yim et al., 2017). These features
can be considered important measurement tools to explore AR's possible impact on customers and their
interactions with the technology (Pantano, Rese, et al., 2017).
Vividness is an essential characteristic of AR technology since both task completion and user feelings
are strengthened by the realism and the quality of the medium (Lo and Lie, 2008). The degree of
vividness is crucial to assess an experience (Lombard and Snyder-Duch, 2001). The possibility of
interacting with AR that presents vivid and realistic 3-D animations of a specific product generates a
feeling of being part of the experience (Faust et al., 2012; Ryan, 1994).
Interactivity refers to the user's expectation to interact easily with a device (Wang et al., 2015). AR-based
systems on mediums such as smartphones and tablets, offer larger interactivity capabilities than desktop
and in-store mediums. Interactivity directly impacts users' reactions and therefore influences their
valuation regarding AR (Hoffman and Novak, 2009). It is considered interactive in that it lets users
interact and modify the augmented setting (van Noort, Voorveld, and van Reijmersdal, 2012).
Interactivity and vividness have been defined as antecedents of the effectiveness and the enjoyment of
AR (Jiang and Benbasat, 2007; Yim et al., 2017).
The informativeness level has been identified as another significant predictor of users' attitudes towards a
technology (Chen and Tan, 2004; Chen and Wells, 1999). In particular, Hausman and Siekpe (2009)
consider it to be of great importance. Along with its implicit capacity to deliver experiential value to
customers, AR can reduce their uncertainty in the decision-making process (Dacko, 2017). Customers
want and expect to find useful information in an easy and fast manner to support their actions and
decisions (Fassnacht and Koese, 2006).
Findings from the extant review
AR retail applications included virtual try-on using personalized or non-personalized virtual models
showing how apparel products (and combinations) would look. Interactive displays provide information
on promotions, products, and locations (Bonetti et al., 2017; Hwangbo et al., 2017). Subsequently, AR
technology has evolved, and substantial growth of mobile AR took place via smartphones and tablets
(Javornik, 2016; Rauschnabel, 2018).
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AR can improve consumers' visualization of products, increase engagement, and enhance perceptions of
the shopping experience, thereby positively affecting retailer and brand perception. This, in turn, can
influence consumer behavior (Huang and Liao, 2015; Hwangbo et al., 2017; Kannan and Li, 2017;
McCormick et al., 2014; Poncin et al., 2017; Willems et al., 2017). Consumers' perceived control and
autonomy enhance the retail experience in technology-mediated retailing (Poncin et al., 2017). Letting
consumers maintain a degree of control while maintaining a degree of challenge, designed to increase
user perception of their competence, leads to consumers' perceived enjoyment and increased shopping
effectiveness, control, and convenience (Roy et al., 2017). Overall, this impacts positively on customers'
perceptions of the retailer and their behavioral intentions (Roy et al., 2017). At the same time, however,
information accessibility and consumers' perception of company control over the collection and use of
personal information may lead to privacy concerns (Inman and Nikolova, 2017; Kannan and Li, 2017).
Dacko (2017) identifies two different kinds of explicit benefits that AR offers to consumers: extrinsic
benefits such as efficiency and greater value, and intrinsic benefits such as entertainment. This concept
reinforces other academic research, suggesting that hedonic and utilitarian components affect consumer
behavior throughout the experience (Hsiao et al., 2016; Lusch and Vargo, 2006; Wang, Malthouse, and
Krishnamurthi, 2015). Similarly, service experiences are judged in terms of both hedonic and utilitarian
value (Bauer, Falk, and Hammerschmidt, 2006), where the first refers to the experiential enjoyment
(emotional value) and the second to the performance-related effectiveness of the service encounters
(cognitive value) (Hilken et al., 2017).
According to Pine and Gilmore (1998), the customer experience develops around the two dimensions of
customer participation and environmental relationship. Consumers perform key roles in co-creating the
experience; the latter ranges from absorption to immersion, where the customers feel part of the
experience (Pine and Gilmore, 1998). Users must be allowed to live their association with the brand in a
delightful way to add value for the customers and create memorable experiences (Sorooshian, Salimi,
Salehi, Nia, and Asfaranjan, 2013).
Online shopping increases and provides customers with the products and services traditionally present in
offline experiences (Yim et al., 2017). It includes virtual try-ons, try-out tools, and training where
customers get vivid contextual information. In offline settings, AR provides customized and interactive
information previously absent in physical settings (Olsson et al., 2013). This is via the additional
integrated value that AR enables, like personalization and authentication via analytics and big data
(Bermejo et al., 2017). By providing varying levels of information on products and services, AR
provides virtual tagging product ratings and details about products, providing customers immediate
access to social communication. AR enhances the customer experience by merging the physical world's
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touch-and-feel with highly vivid, customized, and connected digital content. It naturally blends online
and offline experiences to overcome the limitations of any individual distribution channel. For managers,
AR addresses the concerns of showrooming and webrooming and maintains customers as they switch
between channels during their journey (Olsson et al., 2013).
AR provides for novel in-store experiences and increased engagement by providing seamless access to
digital content in offline settings, traditionally available only to online shoppers. Like the filter
functionalities of online shops, recent AR applications also let customers visually highlight or de-saturate
products in the physical assortment to personalize their choice set. AR offers firms a powerful tool to
create memorable in-store experiences, increase the fun, and the time spent in-store. It delivers on digital
customer experience imperatives for offline retail in several ways (Deloitte, 2016): by offering better
price comparisons, by providing the ability to browse products and navigate assortment, including
enhanced information about product features, variations, and availability. From an omnichannel
perspective, augmenting the in-store experience promises to promote store loyalty while counteracting
customers' loss to online shops, reduced in-store traffic, and showrooming behavior.
Integration of AR with other technologies like AI, Big Data, IoT, Payments can create value-added
services for retailers and consumers to improve the retailing and shopping experience. It enables
personalized product offers, preferred delivery methods, and improved decision-making (Bermejo et al.,
2017).
Using integrating elements into the online environment, AR offers multiple opportunities to enable
omnichannel customer experiences. It addresses concerns in the online environment related to product
trials, leading to abandonment, product returns, and webrooming behavior. AR applications empower
customers to try-on, selecting make-up or try-out products as if they were in an offline physical
experience. It provides customers with authentic experiences in their shopping journey via an embedded
offering, virtually present in an appropriate personalized environment (Huang and Liu, 2014). Hilken et
al. (2017) studied the utilitarian and hedonic value of AR by proposing a fit with the situated cognition
model that customers preferentially use in everyday shopping situations. AR's uniqueness in the online
channel is that, by focusing on these conceptual dimensions, it affords customers the means to directly
examine offerings in a personally relevant context.
Customer-to-customer connectivity is increasingly important to deliver omnichannel customer
experiences (Verhoef et al., 2017), and the early absence of AR social features has been a limiting factor
in the technology's proliferation (Javornik, 2016a). Recent applications have begun to address this
limitation by enabling extended AR experiences. This highly visual, context-sensitive form of
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communication enables peer customers to become active contributors to shared customer experience
(Scholz and Smith, 2016) rather than being limited to "liking" or commenting.
3.4.4

The theoretical framework used for the research

No studies have taken a holistic retail customer experience-perspective of AR, although some related
research observations point to the relevance of this perspective. From the review of the most commonly
used theoretical frameworks and models for customer experience (section 3.5.2), customer experience's
key dimensions were ease of use, personal interactions, service provided, emotions, social context and
influence, enjoyment, and decision-making environment. Other dimensions that were not universal
related to the marketing mix, service mix, brand and loyalty, and product price.
The crucial AR characteristics are quality of augmentation or vividness, interactivity, and customer
information levels. The ability to integrate with other digital technologies to provide value-added
services enables a more significant AR (section 3.5.3) by adding levels of information to consumer
knowledge and behavior and reshaping and integrating the commercial area itself. Through the
generation of bottom-up and top-down content changes through social networking, the individual can
shift from being an experience seeker to making purchasing decisions and advertising the AR
technology, helping retailers provide more value experiences for their customers and increasing sales
(Ross and Harrison, 2016; Javornik, 2016; Huang and Liao, 2015).
The integrative customer experience framework (Kranzbühler et al. 2018) was chosen to systematically
investigate the impact of AR in the context of retail customer experience. It is based on the extant
research for retailer customer experience management, retail customer experience, and the critical
theoretical frameworks and models. It includes how AR relates to the customer experience from both the
retailer and customer standpoint. This framework organizes the customer experiences literature
according to both organizational and consumer levels of analysis, and according to whether the works
take a static (structural) or dynamic (process) view on customer experience (Table 15).
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Table 15. Customer experience framework
Focus area

Key construct

Indicative references

Contextual conditions

(Mathwick et al. 2001;
Surprenant and Solomon
1987)

Employee-customer
interactions

(Bitner 1992; Wilder et al.
2014)

Customer journeys

(Patrício et al. 2008; Wilder
et al. 2014)

Co-created experiences

(Akaka and Vargo 2015;
Chandler and Lusch 2015)

Consumer-consumer
influence

(Chen et al. 2009; Kim and
Lee 2012)

Personal characteristics

(Holbrook and Hirschman
1982)

Sequential effects

(Ross and Simonson 1991;
Verhoef et al. 2009)

Negative impressions

(Sivakumar et al. 2014; Tax
et al. 1998)

Organizational - static

Organizational - dynamic

Consumer - static

Consumer - dynamic

Customer experience is the aggregate and cumulative customer perception created during learning about,
acquiring, using, maintaining, and disposing of a product or service (Carbone and Haeckel, 1994; Jain et
al. 2017). An experience occurs when a company intentionally engages individual customers in a way
that creates a memorable event. The "organization needs to create a cohesive, authentic and sensorystimulating total customer experience, that resonates, pleases and differentiates an organization from the
competition, to build an emotional connection with customers" (Berry and Carbone, 2007). The
interaction between the organization making an offer and the intended consumer is the central tenant of
customer experience (Jain et al., 2017). Experiences occur due to encountering, which provides
emotional, cognitive, behavioral, and relational values (Schmitt, 1999).
Customer experience research on the organizational level of analysis seeks to explain how organizations
create and manage customer experiences. Within this analytical level, the static view identifies the
factors that contribute to an experience. These include environmental conditions, such as colors, sound,
physical distance, inventory levels, and other store customers. The static view also deals with the design
of the service. While some studies stress the importance of personalizing every touchpoint (Mathwick et
al., 2001; Surprenant and Solomon, 1987), others identify employee-customer interactions to allow for
personalization. Employees' ability to empathize and anticipate customer needs is key to service
experience (Bitner, 1992; Wilder et al., 2014).
The dynamic view of the organization's creation of customer experiences is based on the production of
customer journeys. It involves consideration across multiple channels within the same company, both
offline and online (Patrício et al., 2008; Wilder et al., 2014). Blueprinting the customer journey has
become a technique to visualize the steps involved in service, including execution times and costs. In
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blueprinting customer journeys, scholars propose designing a "dramatic" series of events with peak
moments (Stuart and Tax 2004).
A stream of literature argues that customer experiences are produced within a broader network of actors
that create value for the customer. This adds to the dynamic nature of the organizational creation of
customer experiences. With the terms "value constellation" (Patrício et al., 2008) and "service
ecosystem" (Chandler and Lusch, 2015), explanations have moved away from the notion of the purely
one-on-one firm–customer relationships to focus on the coordination of touchpoints distributed among
different actors.
Based on the consumer level of analysis, the static view has focused on the factors that determine how
the consumer perceives and values the consumer's experience. These defining factors include other
customers in the store. Other customers have an impact through mere presence. Some consumers
experience high customer density discomfort, termed the 'sardine effect' (Chen et al., 2009). Present
customers also affect experience by their age, gender, and appearance (Kim and Lee, 2012).
The second group of factors influencing the consumer's perception of the experience are the personal
factors, including monetary and time resources, task definition, involvement, the nature of the search
activity, and individual psychographics (Holbrook and Hirschman, 1982). The goal of a retail store visit
(e.g., urgent purchase, large quantities, looking for a gift) significantly influences store choice and the
salience of store attributes. Age and culture are also critical private factors (Poon et al., 2004).
The dynamic view of how consumers perceive customer experiences focuses on the sequential effects
across a series of touchpoints between the customer and a firm. Research has located specific critical
indicators in the perception formation, including the first touchpoint (Bolton and Drew, 1992), the peak
experience performance (Kahneman et al., 1997), the negative peak performance (Verhoef et al., 2009),
the average of performance (Koopmans, 1960) and the final touchpoint (Ross and Simonson, 1991).
A strand in the dynamic view has honed in on the negative impressions in customer experience. Because
consumers regularly adjust their reference or expectation levels, they give a better assessment of dynamic
customer experience when delight follows failure, rather than the other way round (Sivakumar et al.,
2014). The firm's actions after a service failure is a defining moment of the customer experience. At
times, successful service recovery had generated an even more positive experience than before the
service failure occurred (Tax et al., 1998).
As a vehicle for the interaction between the retailer and the consumer, AR holds the capacity to influence
the customer experience. AR embodies the organizational aspiration to create a positive experience that
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sets the firm apart from the competition. AR also forms one of the customer journey touchpoints that
affect the consumer's perception of the experience.
Considering the key attributes and characteristics of AR (quality of augmentation, interactivity,
information levels) discussed in this section, the resultant framework brings together these AR
characteristics and the customer framework. This resulting framework serves as the basis for the AR
impact case study analysis (Figure 7).
Customer Experience Framework
Focus area

Key construct

Indicative references

Contextual conditions

(Mathwick et al. 2001;
Surprenant and Solomon
1987)

Employee-customer
interactions

(Bitner 1992; Wilder et al.
2014)

Customer journeys

(Patrício et al. 2008; Wilder
et al. 2014)

Co-created experiences

(Akaka and Vargo 2015;
Chandler and Lusch 2015)

Consumer-consumer
influence

(Chen et al. 2009; Kim and
Lee 2012)

Personal characteristics

(Holbrook and Hirschman
1982)

Sequential effects

(Ross and Simonson 1991;
Verhoef et al. 2009)

Negative impressions

(Sivakumar et al. 2014; Tax
et al. 1998)

Organizational - static

AR characteristics

Organizational - dynamic

Different levels of information – bottom-up and
top-down content
Quality of augmentation – realistic overlays of 3D
objects in physical world
Interactivity - Utilities (search, narration, content,
need for touch), connectivity (social features),
entertaining attributes (look and feel)

Consumer - static

Consumer - dynamic

Figure 7. Theoretical Framework for AR and Retail customer Experience

3.5 Summary of the state of knowledge and outstanding research issues
While this chapter contributes to an overview of a relatively recent but rapidly emerging theme that has
so far not been sufficiently reviewed, it raises important issues for future research. First, based on the
identified elements of AR, which consists of technology, context, and the user experience, it was found
that given AR's origin and initial development, much progress has occurred in technological aspects
among practitioners and in the research literature. Less is known about user experiences and the contexts
in which AR is used and how these affect the retail customer experience. These are areas to further
explore empirically for retailers and customers and business-oriented retail research. Specifically,
research should address the implications of AR in terms of its effects on retailing, its integration within
retailing, and the value it provides for customers (Hagberg et al., 2017). Second, research is needed to
combine in-depth case studies of AR applications within retailing with cross-case analyses to compare
different types of retailers and situations. The purpose would be to understand the conditions under
which AR is more or less suited to the context of retailing and to what extent the potential values of AR
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are also realized in practice. Third and finally, it becomes important to research how the design of AR
solutions is affected by engaging customers and retailers upfront to understand the specific needs that
require an AR solution and how AR will enhance a particular retail customer experience gap or
challenge. This aspect was missing in all of the literature reviews conducted. AR will call for and
provide several opportunities for retailing research in the coming years. It will require different
approaches and combinations of approaches to realize this technology's full potential in retail customer
experience.
Extant research has not explored the effects of AR on the offline channel experience. The prevailing
literature in offline environments focuses on technology acceptance, user evaluations, and affective
customer reactions (Dieck et al., 2015; Olsson et al., 2013; Rese et al., 2014). Similarly, there is limited
research on how online environments provide customers with the cognitive elements of having
embodiment and extension while making decisions (Hilken et al., 2017). There is limited research to
explain which attributes AR must provide to enhance customer's experiences (Poushneh and VasquezParraga, 2017), the contexts in which customers are willing to use AR (Rauschnabel and Krey, 2017),
and how AR can enable customer satisfaction and value (Ross and Labrecque, 2017).
Customer experience research thus far remains fragmented, with still relatively little known about the
phenomenon. Most customer experience knowledge is derived from practitioner-oriented journals or
management books (Holbrook, 2007; Verhoef et al., 2009; Rawson et al., 2013). Consequently, the focus
has primarily been on managerial actions and outcomes rather than on theories underlying antecedents
and consequences of customer experience.
Several practical implications can be drawn from this chapter. First, one main feature that distinguishes
AR from VR is that it combines virtual and physical elements. Thus, AR is particularly suitable for the
ongoing hybridization within retailing that is blurring the digital and physical domains rather than
treating them as separate (Hagberg et al., 2016; Grewal et al., 2017); thus, it constitutes an opportunity
for retailers in such an emerging landscape. Second, AR may provide opportunities for multiple
applications that could be used and combined in different settings, including physical stores, consumers'
homes, or other places where consumers are on the move. Third, the review outlined various values that
may be adjusted to specific situations suitable for different retailers. Rather than a "one size fits all"
solution, AR provides opportunities for a variety and diversity of applications of value, for many forms
of differentiation, in an increasingly competitive retail landscape.
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4 Using AR to enrich retail customer
experience
This chapter reports on the analysis of two cases studied to establish the relationship between AR and
retail customer experience. In one, a consortium led by Mastercard developed and tested an AR solution
based on smart glasses and to be used within a physical retail store. In the other, Danish designer house
Louis Poulsen commissioned the development of an AR app for smartphones that could be used to
visualize its designer lamp in the home environment.

4.1 Case 1: In-store Retail: Integrated AR Smart Glasses – Saks 14
Mastercard Labs, ODG, and Qualcomm initiated an AR project with the overarching purpose of
understanding how integrating AR with other value-added services, including authentication and digital
wallet, impacted the customer's use of AR. The solution was used to know what products were available,
to make product choices, to try on variations of clothing, and ultimately to know whether a purchasing
decision was made, and a means of delivery was addressed. It was conducted using a proof-of-concept in
Saks Fifth Avenue retail store in New York.
The AR project included four collaborating organizations:
Mastercard: Mastercard is a technology company in the global payments industry. It operates the
world's fastest payments processing network, connecting consumers, financial institutions, merchants,
governments, and businesses in more than 210 countries and territories.
ODG (Osterhout Design Group): ODG, based in San Francisco, CA, is a leading wearable technology
company that develops and manufactures mobile, self-contained and lightweight, head-worn, mixed
reality smart glasses, with photorealistic imagery. ODG has worked with several partners to explore
possibilities with smart glasses and immersive environments. It also provides a developer toolkit for
integration.

14

Appendix 1 Paper 2: Vaidyanathan, N. (2020). ICVARS 2020: Proceedings of the 2020 4th International Conference on Virtual and
Augmented Reality SimulationsFebruary 2020 Pages 27–34https://doi.org/10.1145/3385378.3385383
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Qualcomm: Qualcomm Incorporated, based in San Diego, CA, is a multinational semiconductor and
telecommunications equipment company that designs and markets wireless telecommunications products
and services. It derives most of its revenue from chipmaking and the bulk of its profit from patent
licensing businesses.
Saks Fifth Avenue: It is an American chain of luxury department stores. Saks is owned by the oldest
commercial corporation in North America, the Hudson's Bay Company. Its flagship store is located on
Fifth Avenue in Midtown Manhattan, New York City.
For Mastercard, this was not the first AR project. The company engaged in multiple proofs of concept in
immersive virtual environments – some directly with retail partners, others in partnership with other
technology leaders - to understand how they could continually innovate and leverage their payment
strength in the virtual set up. Smart mirrors, VR, smart glasses, AR, and mobile AR are some techniques
used. The arrangement with Saks Fifth Avenue was to provide a technology solution integrating AR
smart glasses with authentication and payments. The solution allowed for assessing how customers used
and experienced the integrated smart glasses, whether the solution inhibited a purchase intention due to
privacy concerns, and whether a purchase intent was made.
The AR solution was intended to let customers view digital representations of products before
committing to a purchase. It would also enable them to be more educated about what they were buying,
see additional options not available in the physical location, and get instant recommendations or other
information relevant to their unique experience. When done shopping, users could pay for what they
selected using Masterpass, which authenticated the user's iris, using Qualcomm Technologies' iris
authentication. The customer could then select a card from their Masterpass-enabled digital wallet and
complete the purchase by pressing the Masterpass button on the screen. Products could be taken home
from the store or shipped, depending on availability.
In the press release related to the proof of concept, the three companies' leaders had this to say:
"At Mastercard, we are seeing major shifts in how commerce is conducted, as people lead increasingly
connected, digital lifestyles," said Executive Vice President, Digital Partnerships, Mastercard. "As the
physical and digital worlds blend, we are focused on developing solutions that provide merchants with the
ability to accept payments across all technology platforms possible—in-store, in-app, online, and in AR and
VR—to help drive how people will experience shopping and payments in the future."
"ODG is delighted to work with Mastercard and Qualcomm Technologies, fellow leaders in their respective
fields, to offer a look into the future of shopping and purchasing habits," said Founder and CEO at ODG.
"This solution showcases the transformative nature of augmented reality in the retail space and highlights the
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power and performance of ODG smartglasses and the unparalleled potential for head-worn AR to change the
way we see and experience the world."
"Qualcomm Technologies' iris authentication and extended reality technologies for Snapdragon 835 are
designed to support a future generation of contextually aware commerce experiences using secure, augmented
reality," said Director, Product Management, Qualcomm Technologies, Inc. "We are delighted to work with
Mastercard and Saks Fifth Avenue to showcase new AR experiences on ODG's sleek, smart glasses based on
our Snapdragon 835 Mobile Platform. Our commitment to innovation has the potential to deliver more
personalized in-store experiences in the future."

Mastercard, ODG, and Qualcomm Technologies worked together to develop this prototype technology to
help retailers find innovative ways to enhance the in-store shopping experience and to generate
incremental sales by sharing relevant content and information with the shopper. With this solution,
shoppers can visualize a full outfit, access additional clothing in the online inventory, and pay for it. It
means retailers can stock fewer items in the store and move to a boutique showroom approach. It
dovetails with the trend of shoppers buying whole outfits, rather than individual items. The consumer
wears the smart glasses while shopping and the glasses display digital descriptions of a physical product
that the consumer looks at — such as its price. Consumers can then purchase items using Masterpass and
verify their identity through an iris scan.
The key concepts involved in the development were:
•

Masterpass, the digital payment service from Mastercard, and Identity Check Mobile, which
authenticates users making purchases with physical traits including fingerprint, facial and voice
recognition software;

•

ODG's expertise to lead the development of the AR shopping experience, as well as its awardwinning extra-wide-field-of-view R-9 smart glasses with enhanced iris tracking cameras;

•

Qualcomm's Snapdragon 835 Mobile Platform, which ran the Snapdragon XR SDK and iris
authentication technology which includes liveliness detection for a superior authentication
experience;

•

Augmented Reality Payments SDK integrates Mastercard Digital Payment Services such as MPGS
and Masterpass, support for mobile and headsets, and voice controls into an SDK to help merchants
create an immersive commerce experience. It enables them to add payment checkout services for
express and standard checkouts.

Figure 8 depicts the Integrated AR smart glasses and how they were used at Saks 5th Avenue.
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The integrated technology was created to provide a digital experience for the customer's shopping
journey. It was based on the different technologies used to develop the projection (ODG R9 smart
glasses), data provisioning (computer imagery with high-speed processor and field vision), and rendering
(deploying the computer imagery over the real world using markerless rendering). The glasses were
lightweight, had higher battery life at lower costs, and a high field view vision. Though the primary
objective was to test the acceptance of the integrated technology in-store, this case aimed to use the test
scenarios to understand the perceived ease of use of the technology and how that affected the experience
over time. The intention was to determine whether it was useful to make product decisions, whether the
technology was more of a fashion accessory, given the trendy smart glasses, or for entertainment to use
the voice commands and the field vision and computer imagery to enjoy the set-up.

Figure 8. Integrated AR smart glasses at Saks 5th Avenue

Mapping the case to the theoretical framework
AR characteristics and how they impacted the retail customer experience
This case provides a useful context for how AR's key characteristics of interactivity, quality of
augmentation, and information level can enhance and enrich retail customer experience. This case also
uses AR in an integrated environment where authentication and payment options are integrated with the
smartglasses. It also shows how an in-store customer journey could create new touchpoints in the customer
journey. The integrated smart glasses provided an excellent opportunity for both the retailer and the
customer to engage in their customer journey differently; however, the integration was not seamless. The
information level was not enough to understand the size, price, brand effectiveness clearly. The AR smart
glasses still have to improve to provide the right interactivity, quality of augmentation, and information
levels. The goal was to give the customer the possibility to experience the AR retail set up as an option for
making a purchase in-store, virtually trying on the outfits, being authenticated, making a purchasing
decision in-store, and then picking up the product or having it delivered home. However, this goal was not
fully met because the set up was not frictionless and because this was a high-end store where users wanted
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to touch and feel the clothes. The technology is still not mature, and the integration between the smart
glasses, authentication, and the digital wallet was not seamless for acceptance and active use from either a
utilitarian or hedonic standpoint. The set-up did not create a frictionless experience for the users; however,
it provided an avenue of possibility for future enhancements for better customer experience and decisionmaking and overcoming retail experience challenges. The maturing AR devices must meet these
expectations and provide proof of whether AR revolutionizes in-store clothes shopping over time.
Table 16 below summarizes the impact of the AR characteristics and also highlights critical evidence
from the interviewees.
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Table 16. Summary of findings - AR characteristics and impact on retail customer experience with the integrated
AR smart glasses
AR
characteristics

Description

Indicative Empirical evidence

Information
level

Bottom-up and topdown content

¨Exploring is just part of the fun. Next comes combining and
dressing! Once the shopper has found their outfit, they can dress
the life-size AR mannequin at the center of the space with their
desired outfit. You can envision future releases enabling the
ability to select from a vast array of different mannequins that
can reflect more accurately body shape and dimensions of the
individual shopper." (VP of Headworn, ODG)

Quality of
Augmentation

Realistic overlays of 3D
objects in the physical
world

"We have heard from many marketing agencies and brands who
are interested in developing unique, memorable consumer
experiences at events, with our AR smart glasses as a first step
in familiarizing themselves with the platform and its
capabilities." (Founder, CEO, ODG)
"We expect these activities to grow rapidly in the coming years.
Retailers are starting to show interest in installing an experience
like this Saks demonstration." (Founder, CEO, ODG)

Interactivity

Utilities (search,
narration, content, need
for touch), connectivity
(social features),
entertaining attributes
(look and feel)

¨Aside from a couple of Bluetooth options and the ability to use
your phone as a controller for both units, the only onboard
controls were a small selection of buttons on the right side. I
personally would find this at least a bit awkward, as one of the
many left-handed people in the world. Maybe they will have a
version with left-handed controls as demand increases for these
products.¨ (Reviewer of ODG smartglasses)
"customized and secure shopping experience" along with
"relevant information while they are shopping." (EVP, Digital
Payments and Labs, Mastercard)
"Many high-end retailers like Bonobos, Paul Evans, Marc
Jacobs, and Restoration Hardware are rethinking inventory
strategies to reduce footprint and cut costs—moving to a
'boutique-showroom' approach, stocking fewer items in-store
and offering a broader selection through online." (EVP, Digital
Partnerships, Mastercard).
"The AR smart glasses experience allows the shopper to
organically merge the benefits of retail and online shopping
together, giving them access to further inventory that may not
be available in-store while maintaining that richer in-store
experience." (EVP, Digital Partnerships, Mastercard)

Organizational level impact
The static and dynamic impact of the integrated AR smart glasses on the organization's creation of
customer experiences (Kranzbühler et al., 2018) is summarized in Table 17. The relevant static
influences that organizations can address include contextual conditions and employee-customer
interactions. Regarding the contextual conditions (Mathwick et al., 2001; Surprenant and Solomon,
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1987), Saks sought to enhance the physical retail experience by providing integrated AR smart glasses.
It was to enable customers to enjoy the aspects of the glasses and use them to make decisions without
having to wander around the store to try and pick out products in-store. Saks is a luxury retailer that
thrives on employee-customer interaction. This proof of concept provided an option to see how the
employees could focus on the relationships with customers rather than individual transactions.
Vice President of Headworn ODG states:
"You can interact with the digital content while shopping; if you like an outfit, you can put it in the digital
shopping cart." He added, "Within the next couple of years, glasses and other head-worn devices will become
more revolutionary. Stores will have the potential to create a VIP experience for their best customers."

The integrated AR smart glasses can increase Saks's options for how to enrich the customer experience
in-store. Executive Vice President of Digital Payments and Labs at Mastercard said that the technology
would provide consumers a "customized and secure shopping experience" and "relevant information
while they are shopping." Inventory management is one such parameter that is specifically targeted.
Executive Vice President, Digital Partnerships, Mastercard explained:
"Many high-end retailers like Bonobos, Paul Evans, Marc Jacobs, and Restoration Hardware are rethinking
inventory strategies to reduce footprint and cut costs—moving to a 'boutique-showroom' approach, stocking
fewer items in-store and offering a broader selection through online." "The AR smart glasses experience
allows the shopper to organically merge the benefits of retail and online shopping together, giving them access
to further inventory that may not be available in-store while maintaining that richer in-store experience."

Introducing the smart glasses earlier in the customer decision-making process, where the products are
still at a virtual phase, would ease the business processes. More generally, it allows Saks to take charge
of some contextual conditions and relocate others' control to the customer. The employee-customer
interaction (Bitner, 1992; Wilder et al., 2014) is partially replaced by an AR-customer interaction,
controlled by Saks in terms of what is offered in-store versus what is available virtually for customers to
select. The integrated smart glasses, with the ability to personalize and provide the means to choose and
make a decision, further enhance the customer's touchpoints and for Saks to layout the aisles.

101

Table 17. Customer experience summary findings
Focus area

Key construct

Impact

Indicative empirical evidence

Customized and secure
experience

“customized and secure shopping experience” along with “relevant
information while they are shopping.” (EVP, Digital Payments and
Labs, Mastercard)

Retailer employee interactions
replaced by digital interactions
in-store with enhanced
engagement.

“ODG’s smartglasses offer a hands-free, heads-up and body position
independent form factor that gives users a richer, more immersive
experience in AR,” (EVP, Payment Partnerships, Mastercard)
“This allows people to more fully engage with the world around them,
on the go. This technology allows retail brands to engage with their
customers in new ways—driving sales and bringing foot traffic back in
store. It unlocks new ways for brands to reach and engage with
consumers—to differentiate their brand, build loyalty and drive sales.”
(EVP, Digital Partnerships, Mastercard)

Customer journeys

Addition of touchpoints,
digitalization of touchpoints
across shopping journey.

¨This new AR experience from Mastercard has enhanced the customer
retail experience in many ways across the different touch points. It will
not only let shoppers view digital representations of products before
they commit to a purchase, but also learn more about what they are
buying, see additional options not available in the physical location
and get instant recommendations or other information relevant to their
unique experience. When done shopping, users can pay for items using
Masterpass, which will first authenticate the user’s iris using
Qualcomm Technologies’ iris authentication. The shopper then selects
a card from their Masterpass-enabled wallet and completes the
purchase by selecting the Masterpass button on the screen. Items can
be taken home from the store or shipped, depending on availability¨
(EVP, Digital Partnerships, Mastercard)

Co-created experiences

Redistributes the touchpoints
from one actor to another
digitally.

¨The customer does not have to search for the products going around
the store, waiting for the store employees to ask questions about the
product, as well as don’t have to stand in line to make payments or to
carry them home.¨ (observation from study)

Consumer-consumer influence

Introduces self service in
physical stores

¨makes sense in a lot of ways but the reality is, we humans like to feel
and touch. I personally won’t buy a dress shirt unless I have felt the
fit, the fabric quality and the button stitching. For items like T-Shirts it
may not be as important so perhaps there are certain categories this
would work for¨ (customer statement)

Personal characteristics

Personalization could create
privacy concerns with digitzed
shopping journey

¨There could be privacy concerns due to the degree of personalization
that is possible with the integrated smart glasses.¨

Sequential effects

Alters and makes less predictable
the sequence of events - hedonic
versus aesthetic or utilitarian
reasons

¨Simply put, I like these smart glasses, and will likely own a pair as
soon as they are available. The construction was very sturdy on the
preproduction models that I demoed. They did not feel like they would
break easily. The weight was great, and I could see myself wearing
these for hours at a time without an issue. Heat issues aside, they felt
great to wear.¨ (Reviewer of ODG smartglasses)

Negative impressions

Possibility of new experience
low’s without retailer or
producer awareness.

¨Aside from a couple of Bluetooth options and the ability to use your
phone as a controller for both units, the only onboard controls were a
small selection of buttons on the right side. I personally would find
this at least a bit awkward, as one of the many left-handed people in
the world. Maybe they will have a version with left-handed controls as
demand increases for these products.’ (Reviewer of ODG
smartglasses)

Waiting time

Enjoyment and hedonic
experiences while shopping

¨Exploring is just part of the fun. Next comes combining and dressing!
Once the shopper has found their outfit, they can dress the life size AR
mannequin at the center of the space with their desired outfit¨(VP of
Headworn, ODG)

Contextual conditions

Org. - static
Employee-customer interactions

Org. - dynamic

Consumer - static

Consumer - dynamic

Executive Vice President, Digital Partnerships, Mastercard said:
"Mastercard sees additional opportunities to leverage AR and seamless payments to enhance the consumer
experience in areas like home services. Imagine a home-decorating experience, for example, where you can
design a room in your home and then close the loop on the entire process by enabling transactions right on the
device. AR and AI will open new opportunities for both consumers and retailers, including creating a new
world of real-time impulsive online shopping, allowing brands and retailers to even more accurately tailor
offers and messages to consumers contextually¨.

Through the smart glasses, customers are given control over some contextual conditions. They can check
how the different combinations of clothes fit, the price, and the clothes' brand before physically checking
them out in the store. They can also influence the social experience by telling their friends and family
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that you don't have to go throughout the different aisles to check out the clothes, prices, and whether they
will fit. The smart glasses being detached from an online store, however, means that Saks is not seizing
an opportunity to engineer the social experience, for example, by providing customers using online or
mobile channels the experience provided in-store by delivering an omnichannel experience.
The essential dynamic considerations include coherent customer journeys (Patrício et al., 2008; Wilder et
al., 2014) and controlling the experience via multiple touchpoints in the customer journey while in-store
(Akaka and Vargo 2015; Chandler and Lusch, 2015). With the smart glasses, Saks has ambitions that
extend beyond the improvement of an isolated touchpoint and create different touchpoints that can
enhance the customer journey. The aim is to move the first interaction with Saks to earlier in the
customer decision-making process. Saks also sees the potential of extending the customer journeys with
more touchpoints, as the integrated smart glasses encourage the customer to try out different
combinations of products, see how they fit and understand whether the product is right for them, decide
to purchase, make the purchase and choose the method of delivery
Executive Vice President, Digital Partnerships, Mastercard said:
"ODG's smartglasses offer a hands-free, heads-up, and body position-independent form factor that gives users
a richer, more immersive experience in AR. This allows people to more fully engage with the world around
them, on the go. This technology allows retail brands to engage with their customers in new ways—driving
sales and bringing foot traffic back in store. It unlocks new ways for brands to reach and engage with
consumers—to differentiate their brand, build loyalty, and drive sales."

Saks identified the integrated AR smart glasses as an opportunity to move more customer media
spending and their marketing-mix towards online. There is also a growing trend among shoppers to buy
"outfits" rather than items, which has allowed upstarts like StitchFix, TrunkClub, Wantable, and
MM.LaFleur to flourish. Executive Vice President, Digital Partnerships, Mastercard said, ¨This new
technology will enable shoppers to create outfits with personalized recommendations pushed directly to
them via iris scanning on the glasses."
The idea of iris authentication and biometric-based security is not new. It is something we have, as a
society, seen throughout our lives on television and in science-fiction. Furthermore, while generally tied
to underground government groups in these fictional works, there is a sense of familiarity with it.
However, despite these familiar visions of the near future, the one area that remains a mystery in the new
world of AR-as-computing-interface is security and how to protect these new AR users from hackers. In
the wake of the hacks on Target, Home Depot, and Neiman Marcus, retailers are struggling to preserve
their cash-register systems from malware looking to hack shoppers' credit card information. Executive
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Vice President, Digital Partnerships, Mastercard said, ¨This experience makes payment and delivery
more secure and seamless for both retailers and shoppers."
Founder and CEO of ODG said:
¨Just as individual brands have shifted a significant and growing portion of their media spend from traditional
TV into mobile and digital advertising, AR smart glasses offer brands a new platform to reach consumers, in
an even more contextual real-time way. We have heard from many marketing agencies and brands interested
in developing unique, memorable consumer experiences at events, with our AR smart glasses as a first step in
familiarizing themselves with the platform and its capabilities. We expect these activities to grow rapidly in
the coming years. Retailers are starting to show interest in installing an experience like this Saks
demonstration."

Reaching customers at an earlier stage of the decision-making process is also identified as an opportunity
for Saks to bring the company closer to its customers by providing them the entire selection of the
offered products. They can physically interact with the customers if needed, help with using the
integrated smart glasses, validate their choices, and provide them a way to deliver what they decide to
purchase. By engaging with customers this way, Saks has the potential to reduce the returns of products
bought. However, this also puts light on the fact that Saks and the customer experience are co-created
together with these integrated smart glasses. The consequence for Saks is that they are a luxury retailer
with high-end products, and customers more clearly come into the store to touch and feel the product,
and believe in engaging directly with the Saks store employees. Decision-making is based on the
relationships of these interactions. This creates negative implications for the retailer for pointing the
customer to integrated AR smart glasses. Saks could, however, use these smart glasses as a vehicle for
enjoying the offerings and providing an aesthetic value for their customers before engaging directly with
them on the selection and purchase of the products.

Consumer-level impact
The case demonstrated many positives in the integrated smart glasses, including the glasses' design, the
controls provided, fast processors, authentication, and connection to the digital wallet. However, over time,
there was no clear evidence of active use due to limitations of the glasses, heating, image quality, and
privacy concerns affecting the solution being useful over time. From an aesthetic experience standpoint,
the ODG R9 smart glasses using the Snapdragon 835 series were completely ordinary-looking from the
front, much like sunglasses. They bulk up on the side because of the built-in speakers, the motion sensors,
and a touchpad. But they are still very light and not bulky.
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AR can enhance enjoyment values (Huang and Liu, 2014) by adding virtual information to real information
and offering 3D pictures of products in different shapes, colors, and styles. Virtual objects and the
information contributed by AR may heighten the user's enjoyment and mental imagery (Schlosser, 2003).
AR, as system output interacting with the real world, creates the experiences of captivation and
intuitiveness to enjoyment, inspiration, and creativity (Olsson et al., 2011). This Saks set-up allowed users
to immerse themselves in an environment to enjoy the setting without having to walk around the store
looking for products, pricing, and fitting.
The consumer-level perspective of customer experiences focuses on consumers' perceptions of customer
experiences (Kranzbühler et al., 2018). Table 18 summarizes the findings on consumer perceptions of
customer experiences. The static factors influencing consumer perceptions include other consumers
being present at the time of the experience (Chen et al., 2009; Kim and Lee, 2012).
Says a customer:
¨Given Saks is a luxury retailer with high-end clothing, the integrated AR smart glasses retail experience
makes sense in many ways, but the reality is, we humans like to feel and touch. I personally won't buy a dress
shirt unless I have felt the fit, the fabric quality, and the button stitching. For items like T-Shirts, it may not be
as important, so perhaps there are certain categories where this would work.¨

The digital world brings dramatically more possibilities of these interactions and influences the
perceptions of customers.
This case was to understand the ease of use and perceived usefulness of the AR design. The goal was to
build a lightweight, high field vision, high speed, high battery life design for consumers to find the set-up
easy to use. Issues were identified in the projection device and the data provision. While the intent was to
provide a frictionless integration between the capabilities, the customers did not perceive it as easy to use.
The handshakes were not seamless for active use – the glasses were not meant for people who already
wore glasses, and there was friction in the integration between what one could see via the glasses and the
real world, limited by network bandwidth. There were also privacy concerns around being authenticated.
Both usefulness and perceived ease of use are factors that influence whether consumers will maintain a
loyal relationship and engage in active use behavior with interactive technology (Chiou and Shen, 2012).
Therefore, usefulness and perceived ease of use can be seen as the most critical factors that encourage
consumers' active use of AR smart glasses.
Aesthetics can be controlled through design, color, virtual reality, and vividness (Mathwick et al., 2001).
The entertainment value comes from consumers' enjoyment of the shopping experience (Babin et al.,
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1994). The smart glasses provide an aesthetical experience by delivering visual appeal and entertainment
and create an environment that facilitates the smooth accomplishment of consumers' specific shopping
tasks. It is the most critical factor to ensure the consumer maintains and invests in a relationship with the
retailer that employs AR. The smart glasses with field vision, voice controls, and high-speed processor
provided the technology enablement for users to experience the immersive environment.
A reviewer of ODG smartglasses, when asked whether the ODG R9 smart glasses with the integration
were enjoyable, said:
¨Simply put, I like these smart glasses, and will likely own a pair as soon as they are available. The construction
was very sturdy on the preproduction models that I demo-ed. They did not feel like they would break easily.
The weight was great, and I could see myself wearing these for hours at a time without an issue. Heat issues
aside, they felt great to wear.¨

The integrated smart glasses have possibilities for how the users can combine this experience and fulfill
the shopper's taste. It was summed up well by VP of Headworn, ODG, who says:
¨Exploring is just part of the fun. Next comes combining and dressing! Once the shopper has found their outfit,
they can dress the life-size AR mannequin at the center of the space with their desired outfit. You can envision
future releases enabling the ability to select from a vast array of different mannequins that can reflect the
individual shopper's body shape and dimensions.¨

Though the set up was exciting in terms of possibilities for how users could indulge in it, without logging
in online, using passwords to authenticate, or using different devices, the level of maturity to provide
seamless and frictionless delivery was not realized. Problems were primarily due to heat issues, image
quality, frameset size, and the controls being made only for right-handed people.
The dynamic side of the consumer perspective focuses on key events in the customer journey and how
they implicate the experience (Ross and Simonson, 1991; Verhoef et al., 2009). The smart glasses
transform the customer experience's events by moving the interaction with the products virtually in-store
even though they are physically available in the aisles to touch and feel. The integrated smart glasses
introduce new events that may stand out as extreme events and reshape the retail environment, making it
more immersive and efficient.
This unique AR experience from Mastercard has enhanced the customer retail experience in many ways
across the different touchpoints. It will let shoppers view digital representations of products before
committing to a purchase and learn more about what they are buying. The users can also see additional
options not available in the physical location and get instant recommendations or other information
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relevant to their unique experience. When done shopping, users can pay for items using Masterpass,
which will first authenticate the user's iris using Qualcomm Technologies' iris authentication. The
shopper then selects a card from their Masterpass-enabled wallet and completes the purchase by selecting
the Masterpass button on the screen. Items can be taken home from the store or shipped, depending on
availability. First visualizing the products and try-on for fit and comfort creates an initial enhanced retail
customer experience. The customer does not have to search for the products by going around the store,
waiting for store employees to ask questions about a product, or standing in line to make payments or
carry products home. A luxury brand like Saks with these trendy integrated AR smart glasses allows
customers to explore possibilities and options to self-serve in-store as they would do on mobile or online,
while also checking the physical products. AR has brought about the opportunity of virtual objects in a
physical store.
The same users do not frequent the set-up in a high-end store for day-to-day product selection and
purchasing. This affected active use of the technology at the outset. The technology enablement and the
way the data was provisioned negatively affected how customers interacted with the AR.
Practice Lead, Mastercard Labs R&D responded as follows:
¨The technology is not ready for mass adoption, which limits practical applications in the current marketplace.
There could be privacy concerns due to the degree of personalization that is possible with the integrated smart
glasses.¨

Conversely, integrated smart glasses also can create events that stand out as negative experiences
(Sivakumar et al., 2014; Tax et al., 1998). On the active use of the integrated smart glasses, the Reviewer
of ODG smartglasses states:
¨Aside from a couple of Bluetooth options and the ability to use your phone as a controller for both units, the
only onboard controls were a small selection of buttons on the right side. I would find this at least a bit
awkward, as one of the many left-handed people worldwide. Maybe they will have a version with left-handed
controls as demand increases for these products.¨

Given the high-end products at this luxury retailer, customer expectations may not be met by being asked
to use the smart glasses. They may walk away without interacting with the in-store employees or
checking the physical products, and perceive the interaction as negative.
An active developer and one who studied these ODG smart glasses, amongst others, said:
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¨The form factor of the R-9 is too small to wear with a pair of glasses. It makes it hard for people already
wearing glasses to use this for a long time …… the field of view did not feel as tall as the other devices I have
used.¨

This case applies the theoretical framework in an in-store retailer to demonstrate how the AR
characteristics of information level, interactivity and quality of augmentation can enrich the retail
customer experience from an organizational and customer level standpoint. The experiences were based
on the intent of the retailer to create a differentiated customer experience in terms of personalization,
digital interactions, control and different touch points in the customer’s shopping journey as well as the
customer’s perceptions for how they engaged with the smartglasses based on their knowledge and
comfort for the integrated solution could provide.

4.2 Case 2: Mobile AR and Retail Customer Experience in Retail - LP15
This case examines the use of a mobile AR app and its characteristics and its effects on customer
experience improvements in retail. This case's core was completed by two CBS Master's degree students
as part of their thesis and is a key contribution to the doctoral thesis to understand how an AR app could
augment customer experiences. This case investigates how the AR app commissioned by the Danish
designer house Louis Poulsen (LP) affects customer experience in retail. The case shows that AR
provides possibilities to engineer the conditions influencing customer experiences and redistribute
control of touchpoints in the customer journey. Consumers' perceptions of the experience are exposed to
a widening of the consumer-to-consumer influence, changing demographics, new event sequences, and a
less manageable approach to service recovery. These effects are contingent causalities where the
effective harnessing of AR's experience-enabling capacities requires a profound transformation of the
existing structures by which customer experiences are formed.
The Danish lighting manufacturer was founded in 1874 in Copenhagen, Denmark, and employs
approximately 270 people globally. LP offers its lighting solutions to both B2B and B2C customers, for
both indoor and outdoor purposes. LP has, through the years, had some of the most famous Danish
designers, such as Poul Henningsen and Arne Jacobsen, working for them. Through these close
partnerships, "LP has succeeded in establishing itself as a significant architectural and decorative lighting
supporter. Additionally, LP has managed to obtain a global presence with showrooms and shop-in-shops
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Appendix 1 Paper 3: Henningsson, Stefan; Vaidyanathan, Nageswaran; Archibald, Philip; and Lohse, Mark, "Augmented Reality
and Customer Experiences in Retail: A Case Study" (2020). AMCIS 2020 Proceedings. 18.
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worldwide" (Visual Concept and Merchandising Manager). LP positions itself as a premium brand with a
high price and high value within the market. "We are premium positioned, so we are high price and high
value positioned. We are also quite in terms of brand value, emotionally positioned in terms of next to
having high product quality also has a great deal of ambiance and legacy to our products." (Brand
Communications Manager).
Moreover, the Brand Communications Manager also explains that the further away from Denmark the
brand is exposed, the more exclusive it is perceived. However, Danes have a tradition of being big
spenders when it comes to interior design (Ibid). Having a premium position brand narrows down a
demographic group to 30-50 percent of the population that, at some point in life, will be willing to pay
up to $1000 for a dining table lamp (Ibid). LP has identified their core segment as people in the age
group 45-65 years old with high income, long-term education, and interest in design and interior.
Many reasons shaped the decision for LP to invest in AR technology as a medium for expressing their
core values: Design aesthetics and quality of light. The expectations of what this new add-on feature will
add to their current marketing mix are modest due to the technology's novelty. The application offered by
LP is a go-to-market-ready application. The Brand Communications Manager says: [...] "We are hoping
to sell more for it to be justified, and to be more than a pleasant brand experience." [...] (Ibid).
Louis Poulsen has identified some business areas and processes that they believe can be enhanced and
made easier using AR technology (Ibid). Firstly, they looked to see if AR could be more than just a
gimmick and be a valuable business tool to increase sales and make internal business processes more
manageable. LP identified some business processes that AR could potentially enhance. "We can see that]
the pace of product launches, patience to getting access to products and complications of moving
physical products are a struggle for our sales consultants, our logistics and manufacturing" [...] (Ibid). By
introducing AR earlier in the customer decision-making process where the products are still at a virtual
phase, it would ease the business processes. Reaching customers at an earlier stage of the decisionmaking process is also identified as an opportunity for LP to bring the company closer to its customers.
Secondly, LP identified AR as an opportunity to move more customer media spending and their
marketing-mix towards online. "This is yet another feature or tool or the possibility that makes online
more relevant and will be yet another asset to move spending in that direction" (Ibid). Lastly, by
introducing lower priced items, LP tries to lower the entry-level for customers and expand their target
audience (Ibid). The investment in AR moves towards this direction and is identified as a possibility to
reduce the age segment.
The Markerless AR application allows customers to augment reality by placing virtual objects, in this
case three of the classic LP lamps, into real-world surroundings (Virsabi, 2018). It enables customers to
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ouis Poulsen AR Application

rkerless AR application allows for customers to augmented the reality by placing virtual objects, in
three of the classic LP lamps into the real-world surroundings (Virsabi, 2018). This enables

rs to see how a specific lamp would look like in a specific place of their home. The customer then
see how a specific lamp would look in their homes. The customer then can move the lamp around to see

ability to move the lamp around to see how it fits (e.g. their current dining room table or if it looks
how it fits (e.g., their current dining room table or if it looks good next to their couch). Essentially, it

xt to their couch6). Essentially, it allows for customers to walk through their living room,
allows for customers to walk through their living room, experiencing the design craftsmanship at close

cing therange
design
craftsmanship at close range and see how it would look like in their own
and seeing how it would look like in their environment (Ibid).

ment (Ibid). There are certain features implemented in the application to increase the customer
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desired product would look like (Ibid). According to LP, the intuitive interface design of the
look like (Ibid). According to LP, the application's intuitive interface design makes it easy for anyone to

ion makes it easy for anyone to use it and it does not require an advanced degree of technology to get
use it, and it does not require an advanced degree of technology to get started (Ibid). The intuitive design

Ibid). The intuitive design makes it easy to navigate around and it's not filled with a lot of
makes it easy to navigate. It is not filled with unnecessary features that would alter the focal point, which

sary features that would alter the focal point, which is for the customers to experience the materials
is that customers experience the materials and designs at close hand (Ibid). Figure 9 is a visualization of

gns at close hand (Ibid). Picture 1 is a visualization of how the LP AR application looks.7
how the LP AR application looks.

Figure
9. 1The LP mobile AR app
Picture

Mapping the case to the theoretical framework

ww.youtube.com/watch?time_continue=14&v=z-TbBf4l8W4
sabi.dk/portfolio/louis-poulsen-produkter-visualiseret-i-ar/

AR characteristics and how they impacted the retail customer experience
The case reveals that AR's characteristics (interactivity, information level, quality of augmentation, and

Page
of 188
integration with other value-added services)
are39
critical
in how AR enriches and affects the LP customer
experience. This app had much promise. However, each of these characteristics must be improved if the
customer is to engage with the app, and the retailer can connect the touchpoints in the customer journey
more effectively. The quality of augmentation was not good enough for the customers to know whether
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what they saw on the app was sufficiently realistic in terms of color and lighting and how it would fit
what they were looking for. The information level was not enough to understand the size, price, or brand
effectiveness clearly. The lack of integration to key company processes was also an area to improve.
Table 18 below summarizes the impact of the AR characteristics and also highlights key evidence from
the interviewees.
Table 18. Summary of findings - AR characteristics and impact on the retail customer experience with the LP
markerless mobile app.
AR

Description

Indicative Empirical evidence

Information level

Bottom-up and
top-down content

Quality of
Augmentation

Realistic overlays
of 3D objects in
the physical world

"I also believe that I would take more risks by purchasing a lamp
because you fall in love with the lamp that fits really good in the
corner" and "It might be safer to buy. If it works optimally, then it
may also be faster because you do not have to ask all the questions
you actually got an answer to." (Customer 1, Customer 6).
"You might also be able to borrow it home. It is a bit the same but
that you want to be able to see how the lamp looks in your own
home." (Customer 6),
"But I just felt that there could have been a bit more text that could
enrich my knowledge on more than just how they look." (Customer
4)
"Yes, I would really like for the application - instead of just
standing there with it on your phone - to have a decent screen size,
a screen size people can relate it to." (Head of Lighting
Department, Illums Bolighus),
"I had a hard time getting the lamp to show and figuring out how
you move it somewhere else" and [...] "Assuming it has to be plugand-play it has to be easy to go about, and this was a bit a hassle"
(Customer 3),
"Is it the right size compared to the picture? And what is the design
like? What is it inspired by? More information about that. Neither
does it say how tall and low the lamp is." (Customer 8)
¨I have here? I expect it to be - but I don't know. And I'm afraid if I
see the final product that it's actually a different size. I might have
saved it wrongly, so it should be automatic." (Customer 6),

Interactivity

Utilities (search,
narration, content,
need for touch),
connectivity
(social features),
entertaining
attributes (look
and feel)

characteristics

"We are a number of people that often visit our customers, and if
we could bring along a tool like this, there is no doubt that it would
be a tremendous help." (Head of Lighting Department, Illums
Bolighus),
"Maybe if people sit at home playing with it, then they can become
'hooked' to that specific lamp. It can emancipate their expectation to
what people desire." (Owner at Vestergaard Møbler),
"My gut-feeling says its 80% of the items that are home-tested are
converted into a sale... [...] Generally for Louis Poulsen products is
a relatively high turnover and very few returns." (Head of the
Lights Department, Johannes Fog),
"Otherwise, I think it's cool that I don't need this personal guy that
comes to my house because I can see the lamp myself in my home"
(Customer 5)
"I definitely think it is personal because you can see it in relation to
your own stuff rather than in a store" (Customer 3)
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This case addressed the organizational and customer-level static and dynamic constructs of the theoretical
framework from a customer experience standpoint

Organizational level impact
The static and dynamic impact of the AR app on the organizations' creation of customer experiences
(Kranzbühler et al., 2018) is summarized in Table 19. The relevant static influences that organizations
can address include contextual conditions and employee-customer interactions. For contextual conditions
(Mathwick et al., 2001; Surprenant and Solomon, 1987), LP seeks to control the physical retail
experience by its in-shops strategy. LP is too small to have its own retailer network, but the in-shops
carry the lamps' aesthetic design. However, it is beyond LP's reach to control environmental conditions
such as sound, smell, inventory levels, and social stimuli. LP has furthermore limited possibility to
control the employee-customer interaction.
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Table 19. Customer experience summary findings
Focus area

Key construct

Impact

Increased control over contextual
conditions/Customer empowerment of
contextual conditions.

“We can see that the pace in
product launches and patience to
getting access to products and
complications of moving physical
products is a struggle for our sales
consultants, for our logistics and
manufacturing” [...] (LP Brand
Communications Manager).

Retailer employee interactions replaced by
digital interactions.

“So that if we can help the
decision process at an earlier
stage where we are only dealing
with virtual products it would be
an immense help for both the
selling process.” (LP Visual
Concept and Merchandising
Manager).

Customer journeys

Addition of touchpoints, uncoupling of
touchpoints.

“This is yet another feature or
tool or possibility that makes
online more relevant and will be
yet another asset to move
spending in that direction” (LP
Visual Concept and
Merchandising Manager).

Co-created experiences

Redistributes the touchpoints from one
actor to another.

“Sometimes you can go in and ask
for a product and they try to sell
you something else.” (Customer
6).

Consumer-consumer influence

Introduces new channels for customercustomer influence.

“…[I]t would probably through
blogs, social media and through
influencers.” (Customer 1)

Personal characteristics

“I definitely think it is personal
Personalizing of experience and potentially because you can see it in relation
new customer demographics.
to your own stuff rather than in a
store” (Customer 7).

Sequential effects

Alters and makes less predictable the
sequence of events.

Negative impressions

“Of course, they must be easy to
get in touch with. If it suddenly
Possibility of new experience low’s without gets too cumbersome to purchase
retailer or producer awareness.
something, then it can actually
decline, for me at least”
(Customer 2).

Contextual conditions

Org. - static

Employee-customer interactions

Org. - dynamic

Consumer - static

Consumer - dynamic

Indicative empirical evidence

Waiting time

New possibilities to entertain customer
during a wait.

“I think the possibility of being
allowed to do that would make me
more likely to buy it and I think I
would be more pleased with the
product” (Customer 7).

“Then I can suddenly sit and play
around with their products and it
gives me engagement combined
with the fact that it is in my own
home.” (Customer 4).

The AR app has the potential to increase LP's control over the factors influencing the customer
experience. Inventory management is one such parameter that is specifically targeted. By introducing AR
earlier in the customer decision-making process where the products are still at a virtual phase, it would
ease the business processes. More generally, the AR app allows LP to take charge of some contextual
conditions and relocate the control of others to the customer. LP's AR-customer interaction partially
replaces the employee-customer interaction (Bitner, 1992; Wilder et al., 2014). The replacement is only
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partial, as the AR app is not fully integrated with online sales channels and customer service. From a
customer experience perspective, this would have given LP more possibilities to engineer the experience.
Through the AR app, customers are given control over some contextual conditions. They can examine
the lamp at home and be in charge of lighting and sound. They can also influence the social experience.
They can show the lamp to friends and family to get approval. However, since the app is not integrated
with social media, social stimuli require physical co-location. Because the app is decoupled from social
media and online stores, this also means that LP is not seizing an opportunity to engineer the social
experience, for example, by pointing to customers or customer-relevant influencers that have praised the
design of the lamps.
The essential dynamic considerations include coherent customer journeys (Patrício et al., 2008; Wilder et
al., 2014) and controlling the experience across retail partners (Akaka and Vargo 2015; Chandler and
Lusch, 2015). With the AR app, LP has ambitions that extend beyond the improvement of an isolated
touchpoint and create a new touchpoint that can change the customer journey. The aim is to move the
first interaction with LP to earlier in the customer decision-making process. LP also sees the potential of
extending the customer journeys with more touchpoints, as the AR app encourages the customer that has
seen an LP lamp in a store to virtually take the product with them and try it out at home. LP identified
AR as an opportunity to move more customer media spending and their marketing-mix towards online.
Reaching customers at an earlier stage of the decision-making process is also identified as an opportunity
for LP to bring the company closer to its customers. However, this is also putting light on the fact that
LP's customer experience is co-created with retailers. The consequence for retailers is that customers
come into the store, specifically looking for the LP lamp. This moves some of the power in the
relationship between LP and the retailer in favor of LP. More importantly, the AR app may also move
the closure of the sale from the retailer to LP's online store. Therefore, there are currently only negative
implications for the retailer for pointing the customer to the app.
Consumer-level impact
The consumer-level perspective of customer experiences focuses on consumers' perceptions of customer
experiences (Kranzbühler et al., 2018). Table 19 summarizes the findings on consumer perceptions of
customer experiences. The static factors influencing the consumer's perception include other consumers
being present at the time of experience (Chen et al., 2009; Kim and Lee, 2012). When customers start to
use the app, they can receive input from other virtual shoppers on social media. The consumer-level side
of this possibility refers to the uncontrollable influence that other customers can have through their
reviews and social media posts. The digital world brings dramatically more opportunities for these
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interactions and influences. One customer's poor experience that traditionally would stay in the store can
now be documented online and reach millions of potential consumers in a blink. LP's prospective
customers recognized this possibility, declaring that the AR app would increase the impressions from
other customers. Both LP and retailers recognize that they also catalyze consumers' empowerment to
influence each other in this way.
The personal characteristics (Holbrook and Hirschman, 1982) that link to the perception of LP's ARmediated customer experience include the consumer group's demographics. LP expects that the AR app
will change the customer base's demographics towards a younger clientele that shares the interest for
interior design, but for whom the lamp's price is a sizeable investment. For this group, the AR app's
quality to visualize the product at home reduces purchase risk. While allowing for a more personalized
consumption process, LP's AR app also gives another opportunity to target a specific subgroup. The
purchase of an LP lamp is a very substantial investment. Because there is a limited possibility to try out a
lamp fitted over the dining table at home, the app is considered to deliver a more personal experience:
"And since the lamps are quite expensive, I think it would be a good idea if you were able to see them at
home beforehand." (Customer 2) But it is important to stress that this is a quality that suits some
consumers, not everyone: "For me, it would work better to go down to the store and be able to see the
lamp physically in front of me." (Customer 8)
The consumer perspective's dynamic side focuses on key events in the customer journey and how they
impact the experience (Ross and Simonson, 1991; Verhoef et al., 2009). The AR app introduces new
events that may stand out as extreme events. Being able to visualize the lamp at home is seen as a
possible high that can determine the whole experience: "Yes I think so. Again, it enables one to go and
fall in love with a lamp when you have the opportunity to see it at home." (Customer 3). A brand with an
AR app has an advantage over its competitors: "If you have a similar company with the same expensive
lamps and compar[e] them against Louis Poulsen, […] [t]he decision-making process would be far easier
by Louis Poulsen than the other company …" (Customer 6)
Conversely, the AR app also can create events that stand out as negative experiences (Sivakumar et al.,
2014; Tax et al., 1998). An issue raised was uncertainty about whether the lamp was correctly
represented in the AR app: "The lamp in itself is realistic, but from the perspective I'm viewing it from, is
it then the right size compared to the distance I've got the table. That I don't know." (Customer 7).
Another issue was the lack of rich information about where to buy the lamp, inventory, makes and
materials, etc.: "Maybe I did not discover all the features, but it did not seem as if there was that much
information." (Customer 4).
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Another way the AR app transforms the events of the customer experience is by moving the interaction
with the lamp spatially from the retailer's premises to the consumer's home. At the store, the staff would
be able to counter negative experiences. When using the app, LP and the retailer are not aware of any
negative experiences. Because there are limited channels to connect to LP when using the app,
consumers said they might simply walk away from the product.
The case applies the theoretical framework in a mobile retail setting to demonstrate the impact of the AR
characteristics on the customer experience from organizational and customer level standpoints and
addressing both static and dynamic constructs. This case shows how the firm creating the lamps provided
control and optionality for customers to search and look for fit of lamps in their individual homes via
digital intertactions and differentiated touch points in their journey. It provided possibilities for
competitive differentiaition, removing intermediaries and interacting with customers directly. From a
customer perception of the experience, they could interact virtually with the different lamps to
understand how they could experience the presence of these lamps in their own homes.

4.3 Contrasting the Cases
The underlying theoretical framework used in both of these cases demonstrates that the AR
characteristics can enrich retail experience within the environment of the traditional in-store and in
mobile formats. Overall the retailers and customers were satisfied and impressed with the potential for
this technology. The AR characteristics in each case had an individual and collective impact on how to
enrich the retail customer experience both from how the retailer set it up and how the customers
experienced it. The framework can be used for future research to explain the AR characteristics and how
they could affect customer experience. The Saks case demonstrated certain factors that could extend the
framework. These factors included privacy concerns and their effect on the experience, and how
integrating different digital technologies should be considered. The other considerations include
demographic and cultural dimensions of customer experience, as demonstrated by the LP case using a
mobile AR solution. It needs to be understood how to make the solution acceptable for other age groups
and types of customers who want to engage with the retailer in-store versus mobile. Both studies
demonstrated the need to consider the framework from a marketing, branding, and loyalty angle. This
was evident because both LP and Saks 5th Avenue are high-end retailers serving a specific demographic
group where the customers are typically engaged and loyal to the underlying brand.
The retail customer experience can be augmented in a physical retail store enhanced by innovative and
immersive AR technologies (Verhoef et al., 2009). Here, the customer's current perception of the real
store space, the environment, and the shopping experience is mediated and enhanced by AR that
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consumers explore and naturally interact with while in the physical store or online (Hilken et al., 2017).
AR thus extends the traditional and real physical retail space boundaries surrounding the customer (such
as the store's physical limits, the items physically present in the store, the information at consumers'
disposal and the way it is provided, and the ability to make decisions). Here, consumers' natural
interactions with the store environment through innovative and realistic interfaces, space mobility, and
visibility constitute a key feature (Bonetti et al., 2018). It offers new possibilities to see and interact with
virtual objects not physically available in the real store space, enriching content, thereby leading to
consumers' deeper participation and helping to confer a richer and more immersive perception of the
store environment. It provides a shopping experience, entertainment, and enjoyment in the real physical
store (Bonetti et al., 2017).
The Saks case has explored the integration of AR techniques with other technologies within a physical
store and has suggested ways to develop a new store form, the augmented store, by making the store
enriched, enhanced, more accessible, entertaining, and efficient for consumers (Bonetti et al., 2017).
Results showed that participants perceived the new augmented store to be more immersive, entertaining,
engaging, and enjoyable. It extends the extant literature on augmented and immersive places
(Carmigniani et al., 2011; Chang et al., 2015; Oleksy and Wnuk, 2016) to a specific real-world context of
the retail store by providing knowledge on the shift towards an AR in-store and on what AR provides for
the retailer and its customers. The LP case on the other hand demonstrated that the integration in an
online and mobile format is important to share peer feedback, understand other’s views on the experience
as well as enable retailers to integrate with their own internal applications.
The Saks case also contributes to the existing literature on Human Computer Interactions (Kjeldskov and
Graham, 2003; Rogers, 2004) by focusing on consumers' interaction with the technology (consumercomputer interaction or CCI), thus extending existing research on a generic user's interaction with
technology in a generic place. In particular, the case focuses on consumers' interactions with AR
technologies in an actual store's real-world context. It extends previous research conducted in simulated
and controlled laboratory environments with simulated consumers (Pantano and Laria, 2012; Pantano et
al., 2017; Papagiannidis et al., 2017) by investigating perceptions of current actual consumers of a
retailer, their interactions with immersive AR technologies in a real, physical retail store, and their
reactions to the new and enhanced store space and environment.
Furthermore, this impact study has implications for practitioners. It unveils positive consumer reactions
to the augmented store form, providing practitioners with a new perspective on a specific new
technology to be successfully integrated within traditional sales points. Retailers willing to further
engage with customers by enhancing their in-store experience should, therefore, consider types of
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immersive technologies, where these can provide entertaining, informative, and engaging experiences
(Hilken et al., 2017).
The two cases looked at different perspectives on how AR could address retail experience challenges.
The Saks case was based on an in-store setting using AR smart glasses with integrated value-added
services for authentication and using a digital wallet to make purchasing decisions. By contrast, the LP
case used a mobile AR app to enable customers to understand how lamps would fit in their homes and
provided a sense of ownership, control, and purchase decision making. In the first case, the retailer
challenges tested related to the product offering, how they were stocked in the aisles, try-outs, selection,
payment lines, delivery method, and reduced returns. The LP case was about online customer experience,
and the goal was to reduce the distance between physical and online experiences. The LP case also
provides the retailer with options for inventory management, changing the supply chain and handshakes,
and developing a servicing ecosystem with customers and the retailer in direct contact (Verhoef et al.,
2009). It also addresses the reduction in returns as the lamp was tried virtually in the home setting.
The cases showed the relevance and potential for AR, both in-store and online (Hilken et al., 2017).
Several existing retailer experience challenges could be addressed by integrating other services or
designing AR based on shopping journeys for customers. There are still many obstacles to be overcome,
including ensuring the retailer and customers are engaged upfront in the AR's design and development to
make the most sense of what specific utility or task or outcome is being addressed. The new technology
and other digital technologies should be looked into together to improve or change retailer business
operating models to meet retailer goals and objectives (Poushneh and Vasquez-Parraga, 2017).
Although both cases take a qualitative approach, the Saks and LP cases' findings could be used to link
consumer perception to purchase behavior. For example, by exploring whether consumers spend more
time in-store due to an enhanced experience, or whether it influences purchase intention, and whether
this applies online or not. Finally, future research could investigate managerial perspectives of
consumers' reactions to and perceptions of stores enhanced with AR technologies, both in-store and
online. Retail experience depends on a mix of established and emerging technologies, but the cases
demonstrate that AR can impact the experience for the retailer and the customer and is being adopted by
industry and consumers alike (Verhoef et al., 2017; Grewal et al., 2017).
AR should be less about technology doing things to people and more about people engaging with the
world around them and having that world enhanced by technology where and when appropriate. This
would ensure that the solutions built using AR would map to what the users need and expect as retail
customer experience when they traverse the different touchpoints in the shopping journey. The type of
device and setting should make sense for the environment. The solution should create an integrated
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experience amongst the different digital or physical actions that retailers and customers need to take.
Other topics that the two cases pointed out were concerns around privacy, the safety of using the devices
while in-store, and not being able to visualize the size and positioning of the products away from the
physical store.
The impact of the AR characteristics of interactivity, quality of augmentation, and information levels on
both the retailer and the customer is identified by how these characteristics impact each construct at
organization and customer levels in each case (Table 17 and Table 19). Each of the retailer and the
customer's impacts is summarized from the Saks and LP study (Tables 20 and 21).
Table 20. Summarizing the impacts of the two cases on the retailer experience.

•

Impact ID

Impact Description

Saks Study

LP Study

RE1a

Personalized and Secure

X

NA

RE1b

Increased control over
contextual conditions/Customer
empowerment of contextual
conditions.

X

X

RE2

Digital Interactions

X

X

RE3a

Integrated Digitalized
touchpoints

X

NA

RE3b

Additional touchpoints,
uncoupled

X

X

RE4

Redistribution of touchpoints

X

X

RE1 (RE1a and RE1b) – Personal and contextual control – this combines the specific impacts in each
case to demonstrate that AR can impact retailers by providing customers personalized and contextual
control while interacting with AR.

•

RE3 (RE3a and RE3b) – Uncoupled digital touchpoints – this combines the specific impacts in each
case to demonstrate that AR, both as standalone as well as when integrated with other technologies,
provides retailers opportunities to offer different and uncoupled touchpoints in the customer's
shopping journey
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Table 21. Summarizing the impacts of the two cases on the customer experience

•

Impact ID

Impact Description

Saks Study

LP Study

CE1

New channels

X

X

CE2a

Personalization

X

X

CE2b

Socio-demographics

NA

X

CE3

Shopping journey events

X

X

CE4

New experience

X

X

CE5a

Enjoyment and Hedonic
experiences

X

NA

CE5b

New possibilities

NA

X

CE2 (CE2a and CE2b) – Personalization – the cases demonstrated that customers experienced a
personalized interaction with the AR technology in their shopping journey. In the LP case, there was
an additional intent to expand to other customer demographics using AR.

•

CE5 (CE5a and CE5b) – Varied purposes – in the Saks case, AR was used in the waiting time or
otherwise to provide for the enjoyment and hedonic experiences as part of the customers' journey. In
contrast, in the LP case, varying entertainment experiences were offered to customers while
interacting on their mobile app.

4.4 Deriving the Conceptual Model
The Saks and LP cases demonstrated the AR technology design attributes and retailer and customer
attributes that affected how customers experienced the AR characteristics.
4.4.1

AR technology design attributes

A critical concern in AR is performance speed and the vividity or level of augmentation, as experienced
by users in the LP case and the Saks case. Low-performance speed prevents the use of AR technology in
real-time applications. The rendering approach depends on the application area. In retail, the goal is to
create a realistic scene by embedding virtual objects with photorealistic rendering.
AR is an area where photorealistic rendering is appreciated; dimensional accuracy is also crucial when
deciding whether a piece of furniture fits in an existing space as highlighted by the LP case. Business
factors – number available, models, and brands – are within the control of the owner of a commercial
application. It is also the retailer's role to implement adequate search functionalities and create realistic
3D models, so the user feels the sense of interaction to make decisions.
The key AR technology design attributes (from chapter 3) affect the use of and engagement with the AR
characteristics in both in-store or mobile settings. These are summarized in Table 22 below.
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Table 22. How the study experienced the AR solution design

AR Technology design attribute

Saks Study

LP Study

Display

Smartglasses were clunky, not
built user friendly

Mobile AR, easy to use

Format

In-store with luxury retailer
caused employees to be left
out of the journey experience

Mobile, provided options to view
lamps and how they may fit at
home

Rendering

Felt loss of touch and feel due
to quality of images and type
of clothing

Quality of images in terms of
height and size unclear

Standalone or Integrated

Not integrated, retailers and
Key services integrated but was
customers needed integration to
not frictionless, also created
internal apps and social media
privacy concerns
given this is mobile

There are similarities and distinctions in the two cases when their experiences are analyzed against the
key organizational and customer level attributes.
4.4.2

Retailer attributes

For the user, a good experience consists of comfortable and pleasant use of the application and satisfying
results. For the retailer, good customer experience means that the solution is easy to deploy and supports
the business goals (Väänänen-Vainio-Mattila, Oksman, and Vainio, 2007). In other words, the AR
solution needs to be valuable to the user, in addition to being useful, usable, and desirable (Morville,
2004).
Saks is a high luxury apparel retailer on 5th Avenue, NYC, where the integrated smart glasses were used
to enhance customer experience by providing its customers an option to self-select products, make a
purchase decision, and determine delivery options. Saks wanted to provide competitive differentiation
via immersive technologies and chose integrated smart glasses to understand the impacts. In the LP case,
a high-end lamp manufacturer in Copenhagen, Denmark wanted to create competitive differentiation by
providing its customers an option to make lamp choices from the comfort of their homes, determine the
fit, and have the ability to purchase. The AR app was not integrated though it affected the shopping
journey touchpoints. LP also wanted to create a new channel for interacting with customers directly,
versus via retail stores.
The retailer attributes uncovered in the cases were store formats, type of store, and differentiation from
competitors online or in-store, as summarized in Table 23.
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Table 23. Retailer attributes identified by the cases
Retailer Attributes
Store Fronts

4.4.3

Description

Saks Study

Physical, mobile, online, multi,
Physical in-store
or omni

Type

Luxury, commodity

Competition

Other similar options for
customers

Luxury apparel retailer

LP Study
Mobile
Luxury lamp manufacturer

Competition with online shoppers Competiton with online shoppers as
as well as other luxury brand
well as intermediaries and other
apparel retailers
lamp retailers

Customer attributes

In the LP and Saks study, users were involved in testing visual perception issues and AR performance as
well as in developing interaction techniques and user collaboration (Swan and Gabbard, 2005; Shen,
Ong, and Nee, 2010).
The Saks case, via its integrated smart glasses at Saks 5th Avenue, showed that it was necessary to clarify
customers' reasons for using the technology – enjoyment, aesthetics, or making a purchase. Given Saks is
a luxury retailer, the customers came here typically to touch and feel the products and have interactions
with the sales employees before making a purchase. Relevant factors included the customers' sociodemographics, brand, and price, and how customers wanted to engage with the smart glasses to make
decisions. In the LP case, the mobile AR app was used from the comfort of their homes to understand
how the lamps would fit in their homes and what intensity of light they provided. It catered to a specific
socio-demographic group given the high-end brand of the lamps. In this case, the interviewed customers
provided the insights that they did want to physically interact with the lamps before making a purchase
given the price and brand; however, they were willing to experience this from home. They wanted to
engage with the technology to understand options. Additionally, the customers were involved in what
other customers thought about this technology, and they wanted to access social media from the app.
These cases provide context for the customer attributes that influence the perception of the experience.
The attributes identified in these cases from a customer perspective are summarized in Table 24.
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Table 24. Customer attributes identified by the cases
Customer Attributes

Goals

Socio-demographics

Attitude

Description

Saks Study

LP Study

The integrated smartglasses were
used to enjoy and have fun as well Understanding how the lamps would
Hedonic, Aesthetic or Utilitarian
as for making a purchasing
fit at home and trying options
decision
Age and gender and social
status of customer

Luxury retailer where customers
wanted to touch and feel in the
physical store

LP was trying to use the app to
attract a different demographic
while customers wanted to touch
and feel before making purchase

Price sensitivity,
Innovativeness, Involvement

Being high end, customers
wanted to interact with store
employees while they tried out
the smartglasses for enjoyment
and fun

The customers were willing to
engage and try out options, wanted
to do peer reviews as well as
integration to social media

These attributes point to several reasons for why a design focus to develop AR solutions is needed. In
AR, the development has been technology-driven, and only recently have there been more user-centric
approaches (Swan and Gabbard, 2005; Dünser, Grasset, et al., 2007).
The purpose of using AR is to aid the user in a meaningful way. Users find it important that they know
what is happening and feel that they control the system. Individuals have different preferences regarding
how they wish to interact with the system. By providing the customers the level of information they
need, they feel in control and will accept and adopt the technology.
The findings align with human-centered design principles, indicating that the result is generalizable for
different AR applications (Chapter 5). Users have different expectations for a system; the first-timers or
infrequent users prefer an easy-to-use and simple system; the professional user desires more features and
interaction options. These kinds of expectations could be fulfilled by giving the user an option to select
the way of interaction with the system via personalization or preferences (e.g., different user interface
options). The system should support the purpose for which it is used. Users often have high expectations,
and the number of desired features can be increased. Therefore, it is essential to identify "must-have
features" and solve bottlenecks that would prevent or hinder the use of the AR solution.
4.4.4

Proposed conceptual model

The conceptual model that brings together the impacts of AR to the retailer and customer (from Chapter
3), the different attributes of the retailer and the customer (sections 4.4.1, 4.4.2, 4.4.3) as well as the
impact mechanisms of AR on the retailer and customer (Tables 20 and 21) is depicted below (Figure 10).
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Impact Mechanisms
• RE1 – Personal and contextual control
• RE2 – Digital interactions
• RE3 – Uncoupled digital touchpoints
• RE4– Redistribution of touchpoints

•

Interactivity
Quality of Augmentation
Information level

Technology Design attributes
• Display
• Format
• Rendering
• Integration

Retailer attributes
• Store Front
• Type
• Competition

Degree of
Transformation
Store set up
Customer Journey
Interactions

•
•
•

AR Characteristics
•
•
•

Retailer Customer Experience
Management

Consumer Customer
Experience Perceptions
•
•
Impact Mechanisms
• CE1 – New channels
• CE2 – Personalization
• CE3 – Shopping journey events
• CE4 – New experience
• CE5 – Varied purposes

Personal characteristics
Customer Expectations

Customer attributes
•
•
•

Goals
Socio-demographics
Attitudes

Figure 10. AR customer experience impact model

This model can be used to explain how AR impacts what retailers want to provide for customer
experience and consumers' perceptions of that experience, when a solution aimed at enriching the retail
customer experience is deployed in different retail settings.
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5 From Impact of AR as a Technology to AR
Design using Human-Centered Approaches
The two cases analyzed in the AR impact study in Chapter 4 demonstrated AR's potential to enrich the
retail customer experience. These cases highlighted, however, that a technology-oriented solution tends
to create doubt in customers about using the AR experience to make a purchase decision. This doubt is
due to multiple reasons, as determined in the previous chapter: their goals for the shopping experience –
hedonic, enjoyment or utilitarian - their social status and the demographics they belong to, their
involvement and familiarity with innovative digital technologies, how sensitive they are to touch and
feel, their interactions with store employees to talk about the products, privacy concerns, and their pricesensitivity and brand consciousness. The retailers engaged in customer experience management compete
with other retailers in the same or different channels. They had various reasons to improve customer
experience, including shifting the customer journey touchpoints using digital interactions and making
these touchpoints non-linear; flexibility in how they stored products and used intermediaries; digital
technologies that created a seamless customer experience.
The study showed that AR could play a critical role for both retailers and customers in enriching the
retail experience in different retail settings. It made sense for customers to use AR actively to engage,
experience, and make decisions (Bonetti et al., 2018). The solution should be meaningful and aligned to
both the channel and the experience the retailers want to enrich. It should also make customers feel
comfortable and purposeful in the way they use and experience the AR characteristics to add value in
their shopping journey.

5.1 Reflections from the Impact study
To summarize, the findings from the cases in Chapter 4 demonstrate clearly that participation and
involvement by users are needed to design AR solutions to enrich retail customer experience. Users
include both retailers and customers with different engagement levels, needs, and wants, and should
represent user and usage diversity. There are several reasons for including users in the design of AR
solutions. Firstly, is there a clear need for AR as a technology to make retail experience easier or better –
otherwise users will not be able to leverage the potential benefits or create an impact to why the
technology was installed. Customers may engage in it for hedonic or aesthetic purposes but not make a
purchase decision which might have been the intention. Secondly, does the retailer have a clear
understanding of business vision of their digital and multi or omni-channel journey maturity as well as a
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supporting business model where AR can help drive the related business model metrics or expectations?
Thirdly, it is required for users to understand which characteristics of AR are a must-have, to ensure that
the highest priority needs are addressed. Given the emergence of different retail formats and
expectations, involving the users in evaluating the shopping journey friction points removes much of the
guesswork for retailers trying to transform the journeys by extending this technology's relevance. Finally,
user involvement in the digital transformation that includes AR will hasten the introduction of useful
technology into the retailer's customer experience management strategy.

5.2 Towards AR design using human-centered approaches
Emerging technologies such as AR are developing rapidly, primarily driven by focused innovation in
hardware, increasing the range of devices people can use to interact with computers and applications.
User interaction however becomes fragmented, and hence user expectations of a system do not match
reality (Wigdor and Morrison, 2010). The development of functionality and user interfaces for these
interactions rely on users' prior knowledge to exploit their expectations and familiarities (Hofmeester and
Wixon, 2010). The software accompanying the new devices often lacks cohesion, standard best practices,
and detailed usability design. Interfaces and interaction techniques vary, and ultimately user experience
suffers (Metz, 2013). There is friction of use and engagement when the technology is implemented
because of unfamiliarity, lack of usable interfaces and features, or lack of alignment to needs and
interests.
Several factors influence the involvement with and experience of AR. People belong in different
categories of the technology adoption lifecycle depending on how easily they can adapt and engage with
new technology (Bohlen and Beal, 1957). The technology, its characteristics and need and use case
influences the adoption. The influencing factors are how it compares to other technologies, compatibility
and relevance, complexity or simplicity, testability and observability (peers and social networks)
(Rogers, 2003; Compeau and Higgins, 1995). The assumed benefit and attitude towards use affects how
users accept and use technology. Other factors include readiness of use, experience, output quality,
demonstrable results, ease of use, and social acceptance (Davis, 1989; Venkatesh and Davis, 2000).
According to Kaasinen (2005), perceived value of the technology, perceived ease of use, and trust are the
most important factors affecting the intention of use and user acceptance of consumer-level digital
technologies such as AR. The main obstacle to consumer-level applications often is getting consumers to
start using the technology in the first place (Kaasinen, 2005).
If the definition of augmented reality is to be reframed from being merely technology-centric toward a
human experience, AR should be defined as "a human experience with the world that is enhanced by
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technology". AR is a means to an end and not the end itself. It should be less about technology doing
things to users and more about users engaging with the world around them and having that world
enhanced by technology where and when appropriate.
Technology-driven design can mean that we augment reality with many characteristics, capabilities, and
features no one needs or will not be used due to unfamiliarity or lack of understanding of how they can
enrich the shopping journey experience. A user-involved design approach is essential to uncover users'
latent needs and decide what augmentations to layer into the journey that will be meaningful to both
retailers and customers (Olsson et al., 2011).
AR is a socio-technical ensemble (Bijker and Law, 1992), and thus its design and development should be
based on human needs, and its ultimate status should accordingly be human-centered. Shin and Jung
(2012) state that technical aspects have been in focus traditionally when it comes to the investigation of
systems and applications and this approach is relatively narrow. The interaction between the technology,
the people who use it should be highlighted along with the organizational and environmental context in
which it is embedded. Sommerville and Dewsbury (2007) highlight the need for a cross-disciplinary
framework representing all the aspects of technological systems. It includes the underlying technology
characteristics, the market, the users, and the environment where the solution is adopted. If these aspects
have not been adequately considered, the solution runs the risk of failure.
Gill (1991) defines human-centeredness as "a new technological tradition that places human need, skill,
creativity, and potentiality at the center of technological systems' activities." It focuses on technology
and how humans interact with it versus questioning how and why the technology may support humans.
Human-centered design takes a socio-technical view (Emery and Trist, 1960), balancing the
requirements of two competing "systems". Hedberg and Mumford (1975) and Heller (1989) add that the
social system of interacting human activities, multiple, implicit (and often conflicting) goals, human
understanding and knowledge, business context and application-specific cultures and practice, and the
technical system of formal, rule-based procedures and technology, managed by performance indicators
and exception-handling should be examined together.
The fundamental principles of human-centered design (Gulliksen et al., 2003) are users' active
involvement and clear understanding of the user and task requirements, an appropriate allocation of
function between user and system, iteration of design solutions, and multi-disciplinary design teams.
Human-centered design philosophy proposes that end-users be at the center of technical system designs
(Johnson, 1998, p. 32). Gould and Lewis (1985) outlined three principles that defined a "user-centered"
approach: (a) early focus on the user; (b) empirical measurement, for example, usability; and (c) iteration
informed by data from users. These three principles are used to define the design of a product or service.
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Based on this categorization, human-centered design can be defined as the process that places human
needs and limitations at a higher priority than other targets during design thinking and production
differential stages. During this process, the designer must not only analyze and find a solution for
existing problems but also test and validate the designed products or services against planned targets in
the real world.

5.3 The human-centered design process
According to the ISO 13407 standard on Human-Centered Design (ISO, 1999), five fundamental
processes should be undertaken to incorporate usability requirements into the software development
process.
•

Plan the process: This strategic activity is best performed by bringing together all the stakeholders
relevant to the development to create a shared vision for how usability can support the project
objectives. It links the business goals to the usability goals, ensures that all factors related to the
system's use are identified before design work starts, and identifies the priorities for usability work.

•

Understand and specify the context of use: When a system or product is developed, it will be used
within a specific context and by a user population with certain characteristics and particular goals
and who wish to perform specific tasks. The system will also be used within a specific range of
technical, physical, and social or organizational conditions that may affect its use.

•

Specify the user and organizational requirements: Requirements elicitation and analysis are
widely accepted as the most crucial part of software development. Indeed, a software development
program's success can largely depend on how well this activity is carried out.

•

Produce designs and prototypes: Design solutions arise in many ways - from copying and
development, by logical progression from previous designs, to innovative creativity. Whatever the
source, all design ideas, as they progress, will go through iterative development. Mock-ups and
simulation of the system are necessary to support this iterative design lifecycle.

•

Carry out a user-based assessment: Designs should be evaluated throughout development, initially
using low fidelity (typically paper) prototypes, followed later by more sophisticated prototypes. It is
a significant activity within the system development lifecycle; it can confirm how far user and
organizational objectives have been met and provide further information for refining the design.

The processes are carried out iteratively, as depicted in Figure 11, with the cycle being repeated until the
particular objectives have been attained.
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Figure 11. ISO 13407 standard for Human-Centered Design processes for interactive systems

It is becoming increasingly evident that a high level of usability via Human-Centered Design is the key
to future commercial success for new technologies such as AR to be used on devices like desktops,
mobile, and tablets. To ensure a successful outcome, the design team must satisfy the user's needs and
wants when the development is complete. The technology and its capabilities must also substantially
improve to truly enrich user experiences and thus leave a distinctly positive impression and increase
commercial rewards. Future systems users must be represented throughout the process as the best option
for producing usable and successful products.
The user's needs, expectations, and fears must be considered in the design process. The application has to
be useful, and the user experience worth it. The solution must be developed to support the crucial aspects
of its use, and the gaps and limitations in the technology adoption life cycle can be bridged. The solution
will be widely adopted if users can see the benefits of using it.

Human-centered design characteristics
The findings from Chapter 4 and the Human-Centered Design process described above clarify that to
ensure a successful human experience outcome, AR's technology design should meet the user's needs and
wants when the development is complete, with the users validating the requirements and the design. The
users must be represented throughout the process of producing usable and successful products. Following
the principles and performing Human-Centered Design activities, ISO 13407 introduces a framework
(Table 25) to ensure full representation of the users throughout the software design process.
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Table 25. Human-Centered Design characteristics (derived from ISO-13407)

Activities
Understand and specify the context of use
Specify the user requirements

Outputs from human-centered design
Context of use description
Context of use specification
User needs description
User requirements specification

Produce design solutions to meet these requirements

User interaction specification
User interface specification
Implemented user interface

Evaluate the designs against requirements

Evaluation results
Conformance test results
Long-term monitoring results

This framework is used to understand the problem being solved via the understanding and specification
of the use case. User requirements that relate to the specification in terms of what is needed, and how
users would interact or use the specification, are critical to designing the solution. It provides what the
user interface should look like and present, the testability of the designs for whether the user needs can
be met, and how the solution will be monitored to learn what worked or not.

5.4 Human-centered approaches
Multiple human-centered approaches are in practical use today. These approaches are chosen based on
the level of user engagement, from the early stages of providing requirements and context for the
solution to being involved in the design and development of the final solution to be implemented.
User involvement: The value of user involvement in the software development process is well known.
Involving users at the early stages of the process prevents costly changes later on (Damodaran 1996,
Norman 1998). User involvement ensures that the software features meet the user's needs, which
provides greater acceptance and better usability (Kujala, 2003; Mao, Vredenburg, Smith, and Carey,
2005). User involvement is especially useful in the early stages of development; it speeds up the
development process and promotes service success (Alam and Perry, 2002; Carbonell, RodríguezEscudero and Pujari, 2009).
Co-design: Co-design is a participatory development process where professional designers encourage
and guide end-users to develop a product, service, or organization in co-operation with them. The codesign process aims to ensure that the final result satisfies the end-user. Widely used and wellestablished methods to involve end-users in the design process include focus groups, scenarios, earlyphase concept design, and sketching (Morgan, 1997; Carrol, 2003; Greenbaum and Kyng, 1992; Buxton,
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2007). The focus group approach to co-design is a qualitative research method involving a small group
of people of similar backgrounds in an interactive session led by a facilitator (Morgan, 1997). During the
session, participants are asked about their attitudes and opinions about a product, service, or concept.
Participants are free to express their ideas and talk with other group members. A focus group aims to
determine people's perceptions, beliefs, and expectations of a product, service, or concept.
Co-creation: Co-creation is a product development approach where consumers actively cooperate with
firms to create value through new forms of interaction (Prahalad and Ramaswamy, 2000). Co-creation
focuses on user experience where the user can personalize how they use the product (Jaworski and Kohli,
2006). This interactive customer relationship transforms the economics of the organization and becomes
part of its value chain. The terms co-design and co-creation are often used as synonyms. Co-design is
used in the more general sense of involving users in the design process, and co-creation in the specific
sense of co-creation sessions where users are involved in creation as future customers.
Design thinking: At its core, design thinking refers to how designers see and how they consequently
think (Liu, 1996). It is an iterative and interactive process where designers can see what is there in some
representation of problem-solving concepts/ideas; they draw relations between ideas to solve the problem
and view what has been drawn as informing further design efforts (Do and Gross, 2001; Lloyd and Scott,
1995). The approach starts from an empathic perspective and encourages participants to view the
problem and product through the end user's eyes to increase the desirability of the solution being codesigned. It is an iterative process that moves from generating insights about end-users to defining the
right problems to solve, idea generation and prototyping, and finally testing through the solution's
implementation.

5.5 A conceptual model incorporating Human-Centered Design characteristics
The conceptual model from Chapter 4 is extended to incorporate the Human-Centered Design
characteristics (Table 25) to design AR with users. The users here are retailers and customers. They are
involved in the iterative design and development of the AR solution based on a specific use case,
understanding the need for AR, developing the solution iterations, and evaluating the solution's ability to
enrich a particular retail experience (Figure 12).
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Figure 12. Designing AR using a Human-Centered approach model

In the case analyses that follow in the next chapter, the co-creation and design thinking approaches
involve the users – retailers and customers - to design AR that enriches specific retail customer
experiences using the conceptual model developed here.
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6 AR Design using Human-Centered
approaches
Chapter 4 documented the potential impact of AR on the retail customer experience. It also revealed this
impact was constrained in the investigated cases by the quality of augmentation, information level
related to the content, comparison and pricing of products, lack of integration with functions customers
typically perform, privacy, and the fit to the customer's journey expectations. In both cases, indicative
evidence pointed to the underlying reason for these set-up deficiencies being that AR was thought of as
technology versus looking at it from a customer experience standpoint. Instead of taking the customer
experience as the starting point, the design was characterized by technological exploration to learn about
the technological possibilities and constraints relative to the retail customer experience context.
Using the conceptual model developed in Chapter 5, this chapter presents the analysis of two cases to
understand how human-centered approaches could be leveraged to design AR that contributes positively
to the retail experience. In contrast to technological exploration, the development processes studied were
initiated in the customer experience with the AR technology framed to this end. As shown through these
cases, centering the development on the customer and the customer experience makes it possible to build
technically functional AR and solutions that contribute positively to enrich specific retail experiences.

6.1 Case 1: Selecting AR Based on User Involvement - ICETS
The ICETS case is presented in two parts. The first describes how technology design attributes were
evaluated by involving users to select the AR technology that made the most sense to fulfill a specific
experience enhancement or need. The second part illustrates how the co-creation approach is applied in
this particular case.
Infosys Center for Emerging Technology Solutions (ICETS) is a group within Infosys specializing in
exploring and incubating emerging technology solutions and NextGen services by identifying and
building technology capabilities to accelerate innovation. The current incubation areas include AI and
ML, Blockchain, Computer Vision, Conversational interfaces, AR-VR, Deep Learning, Advanced
Analytics using video, speech, text, and much more. ICETS has been involved in developing immersive
solutions using AR and VR for different domains, including manufacturing, sports, retail, engineering,
education, and entertainment.
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6.1.1

Mapping the AR design attributes to select the AR technology16

ICETS, with the engagement of retailers and customers, documents the key expectation areas expressed
by its users to perform the task. These expectations are based on a set of extrinsic and intrinsic values,
interests, and goals. The retailer expectations are experiential, training, educational, decision making,
product selection, virtual settings, new operating and business models, changing mix of offering, etc. The
customer perceptions of the experience could be learning, utilitarian, enjoyment, engagement, aesthetic,
or fun.
ICETS works closely with the users to develop the personas, designs, prototypes, and implementation
approach to understand user expectations. It applies an iterative co-creation approach to developing the
AR design and technology solution. The solution is monitored and improved with continued engagement
with the users, to help ICETS understand how the desired activities and feedback enhance the
experience. The anticipated impacts are improved customer experience, technical quality, and the
solution's feasibility and commercial viability.
ICETS starts with an accurate understanding of the experience problem where AR can add value and
envisions the application. Then the users' needs are clarified. This includes gathering user requirements
and also what users would like to experience. ICETS then works via a qualitative survey (Appendix 8) to
map the technology design attributes that will address these requirements and develop the prototypes
with the users' full engagement. Feasibility constraints and viability, mapped against the users' budgets
and expected performance, are clarified. The questions ICETS asks in doing this mapping are:
•

The type of positioning: Head-worn or hand-held, based on the needs of the solution.

•

The role/persona and function for which the AR solution is being designed: Does the user require a
hands-free operation? Should the solution be mobile or stationary? Is the solution for indoor or outdoor
use? Does the design need to be interactive? Is it single or multi-user based?

•

Depending on the requirements for the solution, the following specific details are focused upon:
Marker-based or Markerless; brightness, contrast, and resolution of the display - fixed or adjustable;
duration of use and impact on power/battery life; the cost of devices; the field of view – limited, fixed
or extensible; stereoscope enabled or not; the need or not for dynamic refocus.

16

Appendix 1 Paper 4: Vaidyanathan N. (2020) Augmented Reality Technologies Selection Using the Task -Technology Fit
Model – A Study with ICETS. In: Rocha Á., Adeli H., Reis L., Costanzo S., Orovic I., Moreira F. (eds) Trends and Innovations
in Information Systems and Technologies. WorldCIST 2020. Advances in Intelligent Systems and Computing, vol 1160.
Springer, Cham. https://doi.org/10.1007/978-3-030-45691-7_61
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•

Is this a new design, or can an existing design be leveraged? Is this an Experiment, Proof of Concept,
or for Active use? This focuses on heating, networks, battery life, hardware constraints, etc.

•

Is the user subject to any geographic, social, or demographic barriers that affect the solution approach?

Post this phase, where the design attributes are mapped, ICETS uses prototyping options to understand
how to enhance the user experience while also denoting the opportunities and limitations. These
prototypes, where ICETS uses the available design attribute options, enable testing of solutions. It also
identifies what needs to be improved or changed and whether this is reliable to meet the users' stated
expectations.
The co-creation sessions with the users include continuous comments, feedback, and understanding of
what the solution can provide, its shortcomings and limitations, usage, and the expected experience.
They show that users and technology providers like ICETS have to continue understanding what is
needed and how current technology can provide the required performance and utilization for the set-up
selected.
6.1.2

Applying the co-creation approach

When customers cannot find what they want on the retailer's shelves, they can quickly shop online or
with competitors. To combat this problem, a retailer was looking for a technology to ensure their shelves
stay stocked or appear to have an endless aisle for products consumers are looking for. They wanted to
make sure their customers found what they wanted, and that it could be shipped to the store to pick-up or
their homes.
ICETS' design practice was used to design an AR solution using a co-creation approach involving the
retailer, professionals, and first-time customers. The sessions were set up to understand the user
expectations of a solution that would allow customers to search for products not kept in-store and ship
them to their homes or back to the store. The solution needed to enable retailers to offer a much broader
product assortment without worrying about shelving or storage costs.
The co-creation approach, a human-centered approach, focuses on the mechanism to create value through
the interaction between the firm and its customers (Prahalad and Ramaswamy, 2004a; Payne, Storbacka
and Frow, 2008), also called "value-in-use" creation (Payne, Storbacka and Frow, 2008; Grönroos,
2011). Prahalad and Ramaswamy (2004b, p.8) suggest, "co-creation is about creating an experience
environment in which consumers can have an active dialogue." Consumers can co-create personalized
experiences, even if the product is the same.
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Different approaches are in practice to implement co-creation. In this approach, companies can gather
feedback from their customers about their opinions, desires, and needs and capitalize on their problemsolving and creative skills (Füller, 2010). Companies may choose to integrate customers very early in the
process from idea creation to communication, or they may choose to involve them later in the
development process to keep the lead on idea generation (Vernette and Tissier-Desbordes, 2012).
Choosing customers' specific attributes is crucial to enhance new product success (Grüner and
Hombourg, 2000). In the idea generation phase, firms can resort to lead users, i.e., avant-garde
consumers who anticipate what needs will shape and influence the market offering in the coming years
and increase new product success (Von Hippel, 1986). Companies can also refer to innovator
communities (Franke and Shah, 2003) or customer networks of actors. This approach favors innovation
for leading companies, enabling them to be more imaginative when devising their value proposition
(Cova and Salle, 2008).
Extant literature suggests that using the co-creation approach has multiple advantages. First, it shows that
customer participation improves the new product development process (Fang, Palmatier, Evans, 2008)
while influencing product innovativeness and speed to market (Fang, 2008). Second, for customized
products, it shows that co-design experience significantly influences the perceived value of the product
(Merle, Chandon, and Roux, 2008). Last, customer participation favors an enhanced perception of the
firm, a willingness to recommend the firm to others, and higher purchase intent and willingness to buy
(Schreier, Fuchs and Dahl, 2012).
Adapting from the popular co-creation techniques, as summarized above, ICETS engages the design
professionals, retailer, professional and first-time customers in their co-creation sessions. They range
from 2-3 hours each, and there are multiple such sessions to make sure what the solution will address in
the specific use case, what it will not and why, so the users know what to expect when the solution is
implemented. These sessions were observed, and the following steps were noted:
•

Introduction with scenarios and videos: discussion of potential use cases of AR, and first
impressions. In this process, ICETS does overviews of the technology, what the AR characteristics
are, and demonstrates practical uses of AR with different devices and formats. This introduction
allows the users (retailer and customers) to relate the detailed use cases they would like to address
and picture how an AR solution makes sense.

•

Experimenting with an existing AR application or solution and reflection on it: ICETS uses a current
AR solution or a version of it and tests it against the use case provided. This is to get the users
familiar with the use of technology for the specific use case and to spur discussion
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•

A discussion that includes personal opinions and preferences and general comments: In this phase,
users provide their comments, options, preferences based on context and familiarity, and what they
want from the solution to address the use case differently or similarly.

The co-creation sessions' learnings are used to develop the solution, with the users being engaged every
step of the way.
As the consumers were unfamiliar with AR, the consumer sessions were started with an introduction to
AR and what it can provide. ICETS briefly presented different scenarios illustrating an AR solution in
retail used to find products. Immediately after the introduction, first impressions and opinions were
collected on how realistic the participants considered the presented scenarios to be, compared to what
they were looking to solve. No introduction was needed for the ICETS technology professionals, as they
were already familiar with the concept of AR technology design characteristics and the types of AR they
have used to date in retail.
The Head of Retailing described the specific retail experience scenario used in these co-creation
sessions:
¨You have arrived at an apparel store to purchase a specific set of clothes. You find one you like,
but there are different combinations of the clothes, only one of which is available in-store. You
think you like a specific combination. The sales associate confirms that while the desired
combination is not in-store, they do have it in stock, and it can be shipped directly to your home.
But is the desired combination the right one? The sales associate helps you identify the specifically
requested combination and other combinations in 3D on your phone. From there, you can tap into
AR to place the desired combination in front of you, walk around it, and explore it up close. If
you're not entirely sure, you can view a similar combination and place it next to the original one in
the store via AR to see the difference in size and style. If you are still not convinced, you can try out
this combination when you get home via the AR-enabled retailer's site, just like you did in the store.
Not only does it match what you desire, but it is also exactly what you want. You can purchase
online from there.¨

The sessions were continued by experimenting with the AR solution they were introduced to in practice.
Participants were instructed in advance to bring to the sessions a few digital photos of retail settings they
had seen and liked or had experienced before. ICETS then used a publicly available online retail
experience image to augment the images. The application was used to activate discussion, emphasizing
that the participants should not deliberate whether ideas were possible, but think creatively. The users
had no prior experience using AR; however, they concretized what AR could provide with the
augmented images. ICETS engineers operated the solution to prevent usability and other technical
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limitations from affecting users' perceptions negatively. It was done to allow users to think more of what
they wanted rather than whether the functionality was technically feasible.
The users were then encouraged to make some conclusions on what they experienced. These were
organized as themes: would they use this solution to find products as customers; would retailers train
their sales associates on how to encourage customers to use this solution to find products that were not
available in-store; what features were desired and would that lead to a purchase of something they did
not physically see; were they confident of testing combinations virtually; and were they willing to share
what they wanted?
The co-creation sessions provided context that professional versus first-time customers had different
needs and wants. Those users who had brought pictures and images of how they imagined the ideal retail
setting seemed to ideate more, wanted more features, and tested different AR options. It indicated that
more engaged users who had the familiarity of possibilities came up with more use case scenarios to test
out, in line with the human-centered concepts (Maguire, 2001).
ICETS operated the application throughout the session to allow participants to focus on generating ideas
and the general concept rather than on the particular application and its user. The participants expressed
their opinions freely, with statements such as, "I'd like to remove this piece of the aisle", "I want to see
products based on my preferences¨, "Ï want the ability to check brands and prices¨, and "I'd like to add
here...". If a participant came up with an idea that was not achievable with the application in question, it
was discussed in detail. If the participant's idea was doable, it was executed while it was being discussed.
During the experimental part of the session, the following themes were discussed: desired functionalities,
potential or actual problems, and the naturalness of the real–virtual combination.

Figure 13. Infosys web app for ¨Endless Aisles¨ using co-creation

Each co-creation session ended with a discussion of the following themes: Would you use this kind of
solution when buying a new product? Would you use such a solution to buy products from an online
store? What are the essential features of such a solution (when purchasing a new product or matching
products or comparing products)? Would you use this kind of solution to share designs? What sorts of
products could be tested virtually? Any other comments?
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The co-creation sessions revealed some important takeaways regarding how retailers and customers
perceived the AR solution (Figure 13) could address the retail experience of finding products not available
in-store and having them delivered.
The first-time customers did not consider accuracy important; their need was whether what was presented
"looked realistic". On the other hand, the professionals needed accuracy; otherwise, they would not select
the products virtually. The current state of AR allows users to choose products virtually; however, these
virtual objects can be moved over physical objects or overlap with other virtual objects, and this was seen
as a drawback by the professionals.
Both professional and first-time customers expected a catalog where they could browse pages of
combinations of clothes. Thus the "atmosphere, assortment, setting by brand, and price" was important for
the experience. Customers wanted the ability to choose different colors and textures by price and search
for specific brands. They also wanted the ability to "conceptualize or dream of possible combinations"
using the AR solution.
6.1.3

Mapping the case to the conceptual model

The conceptual model developed in Chapter 5 is used in this case to validate whether the human-centered
approach of co-creation enabled the selection, design, and development of an AR solution that enhanced
specific needs for the retail customer experience and how customers perceived the experience.
Human-Centered Design characteristics affecting the selection of the AR design
In this case, the co-creation approach engaged retailers and professional and first-time customers to clearly
understand the context of the use case. The retailer needs were to ensure that out of stock items or
combinations not found on the shelves could still be delivered to the customers in-store or to their homes,
whether the customer was in the store or browsed the product catalog from home. The multiple sessions
with the customers highlighted the differences in requirements between the professionals and first-timer.
The prototypes had to cater to these differences in the user interface for interactivity and information.
Discussions and feedback from the retailer and customers were on whether the prototype met the user
interface criteria. Was it usable, did it provide the outputs desired, and was the designed solution feasible?
Could it be monitored for usability and for achieving the retailer and customer requirements to find the
product combinations the customer desired while allowing the retailer to keep a manageable inventory of
products on the shelves and work with suppliers for deliveries based on what the customers chose from the
app, in-store or from home?
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Table 26 summarizes the Human-Centered Design activities and empirical evidence from the ICETS case.
The users included retailers, savvy professionals, and novice customers.
Table 26. Human-Centered Design activities with empirical evidence in the case
Outputs from
Activity

Human-Centered

Empirical Evidence

Design
Understand and
specify the
context of use

Context of use
description

Specify the user
requirements

Context of use
specification
User needs description
User requirements
specification
User interaction
specification
User interface
specification
Implemented user
interface

Produce design
solutions to
meet these
requirements

Evaluate the
designs against
requirements

Evaluation results
Conformance test
results

¨You have arrived at an apparel store to purchase a specific set
of clothes. You find one you like, but there are different
combinations of the clothes, only one of which is available instore. You think you like a specific combination. The sales
associate confirms that while the desired combination is not instore is not in-store, they do have it in stock elsewhere, and it
can be shipped directly to your home. But is the desired
combination the right one? Fortunately, the sales associate
informs you that you can see the specifically requested
combination, as well as the other combinations in 3D on your
phone. From there, you can tap into AR to place the desired
combination in front of you to walk around it and explore it up
close. Furthermore, if you're not entirely sure, you can view a
similar combination and place it next to the original one in the
store via AR to gauge the difference in size and style. Still not
entirely convinced? No problem. When you get home, you can
try out this combination via the AR-enabled retailer's site the
same way you did in the store. Not only does it match what you
desire, but it is also exactly what you want. You can purchase
online from there.¨ (Head of Retail)
The co-creation session included iterations, where the
customers were asked to bring retail setting images. Then
ICETS overlaid 3D images on the images from a publicly
available website to show the power of AR. The customers
provided requirements for what they would like to experience
ICETS developed a web app. The users had different contexts
in terms of interactions with the app. The co-creation sessions
provided the context that professional versus first-time
customers had different needs and wants. More engaged users
who had familiarity with possibilities came up with more use
case scenarios to test out, in line with the Human-Centered
Design concepts.
To allow participants to focus on generating ideas and on the
general concept rather than on the particular application and its
user, ICETS operated the application throughout the session.
The participants expressed their opinions freely, with statements
such as "I'd like to remove this piece of the aisle", "I want to see
products based on my preferences¨, "Ï want the ability to check
brands and prices", and "I'd like to add here...". If a participant
came up with an idea that was not achievable with the
application in question, the idea was discussed in detail. If the
participant's idea was doable, the idea was executed while
discussing it further.
Each co-creation session ended with a discussion on the
following themes: Would you use this kind of solution when
buying a new product? Would you use such a solution to buy
products from an online store? What are the most essential
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Outputs from
Activity

Human-Centered

Empirical Evidence

Design
Long-term monitoring
results

features of such a solution (when purchasing a new product or
matching products or comparing products)? Would you use this
kind of solution to share designs? What sorts of products could
be tested virtually? Any other comments?
The co-creation sessions revealed some important takeaways
regarding how retailers and customers perceived the AR
solution could address the retail experience of finding products
not available in-store and having them delivered.
First-time customers did not consider accuracy important; the
key was whether what was presented "looked realistic". On the
other hand, the professionals needed accuracy; otherwise, they
would not select the products virtually. The current state of AR
allows users to choose products virtually; however, these virtual
objects can be moved over physical objects or overlap with
other virtual objects, and this was seen as a drawback by the
professionals.
The customers expected a catalog where they could browse
pages of combinations of clothes, and thus the "atmosphere,
assortment, setting by brand and price" was important for the
experience. The customers wanted to choose different colors
and textures by price and search for specific brands. Customers
also wanted the ability to "conceptualize or dream of possible
combinations" using the AR solution.

The solution is monitored and improved as part of the continued engagement with the users to understand
how the desired activities and feedback enhance the experience. The anticipated impacts are improved user
experience, technical quality, the feasibility of the solution, and commercial viability.
AR characteristics and how they impacted the retail customer experience
This case revealed that the characteristics of AR (interactivity, information level, and quality of
augmentation) were critical to the ability to find combinations of clothing in-store or from home. The
photorealistic quality was good, and the information presented catered to professional and first-time
customers, allowing them to browse products, compare choice, determine prices, and decide to have the
combination shipped home or be picked up in-store. A degree of personalization was required based on
the type of customer. They also had the choice to make an online payment for the option selected. Based
on the co-creation approach, an AR web app made the most sense as it would be usable in different
settings. The AR characteristics that were usable by the retailer and customer were limited by the
technology design attributes as summed up by the ICETS head who said:
"Before AR can truly hit critical mass among consumers and businesses, a few key challenges need to be
overcome. A more sophisticated AR experience requires better hardware, better software, and more power
than today's phones (and most computers) can produce. We need hardware that allows our phones and devices
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to track, measure, and map the environments around us. We need software that allows devices to make sense
of incoming data and map it accordingly on our screens. We need more power for our devices to process all of
this data while maintaining reasonable battery life. Most importantly: We need an ecosystem of "killer apps"
that demonstrate obvious and real value to customers. Enterprises, manufacturers, and consumers need to have
practical reasons for buying into expensive hardware and software. When all of those elements are developed,
we will have reached the "critical mass" threshold necessary for widespread AR adoption. We're not there yet,
but we are so very, very close -- and our proximity to mass-market AR should garner a lot of interest from a
lot of industries. "

The Head of ICETS goes on to say:
"AR will save retail. By embracing these technologies, retailers gain control of industry disruption. Virtual
stores, endless aisles, virtual shopping, personalized promotions – AR will make shopping more fun,
personalized, and efficient, giving traditional retailers non-traditional methods to build personal relationships
and experiences, as well as offering next-day and same-day delivery."

Table 27 summarizes the characteristics of the AR web app solution co-created with the users.
Table 27. AR attributes and characteristics used in this co-creation case
AR characteristics
and attributes
Technology Design
attributes

Description

Indicative Empirical evidence

AR web app, multiple
Image recognition
and tracking of type
of products, images
rendered alongside
physical objects,
integration with
online payments

¨A more sophisticated AR experience requires better
hardware, better software, and more power than today's
phones (and most computers) are capable of producing. We
need hardware that allows our phones and devices to track,
measure, and map the environments around us. We need
software that allows devices to make sense of incoming data
and map it accordingly on our screens. We need more power
for our devices to process all of this data while maintaining
reasonable battery life. Most importantly: We need an
ecosystem of "killer apps" that demonstrate obvious and real
value to customers. Enterprises, manufacturers, and
consumers all need to have practical reasons for buying into
expensive hardware and software. When all of those elements
are developed, we will have reached the "critical mass"
threshold necessary for widespread AR adoption. We're not
there yet, but we are so very, very close -- and our proximity
to mass-market AR should garner a lot of interest from a lot of
industries.¨(Head of ICETS)
Accurate sizes and dimensions are crucial for the
professionals who would build the AR solution for endless
aisles as the plan is used "to show how the aisles fit in the
physical space". The designers emphasized the role of colors
and materials in the solution and the importance of the AR
mobile app solution to represent products in realistic lighting
and realistic materials.
As regards accuracy and rendering quality, the first-timers
preferred realistic augmentation over accuracy.

AR characteristics –
Interactivity

Bottom-up and topdown content

AR characteristics Quality of
augmentation

Realistic overlays of
3D objects in the
physical world
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AR characteristics
and attributes

AR characteristics Levels of
information

Description

Utilities (search,
narration, content,
need for touch),
connectivity (social
features), entertaining
attributes (look and
feel)

Indicative Empirical evidence
They considered interactions with existing products to be
highly important; the solution should enable existing products
to be moved and removed virtually, and virtual products to be
placed where expected based on some criteria (co-creation
sessions).
The professionals wanted to browse a catalog and find
detailed information, including checking prices, brands, and
comparing combinations. The first-timers wanted to
experience a catalog with 3D objects and find combinations
(co-creation sessions).

Impacts on retailer customer experience management
In this case, the retailer was looking to enhance the customer's shopping journey by using digital
technology to show what was available in-stock on the shelves in-store and also other available options.
Via the AR web app, customers could search and choose the combination they desired and then pay
online at the store or from home and select for the product to be delivered in-store or to their homes. The
customer experience management strategy was about integrating interactive technology in-store or inhome, not having to stock everything in-store, and not disappointing customers because they could not
find what they wanted. The strategy also allowed sales associates to interact with the customers if desired
or provided customers the ability to browse selections at their convenience and choose the combinations.
The retailer could then work with the suppliers to get the combination delivered in-store or at the
customer's home.
The AR web app has the potential to increase the retailer's control over the factors influencing the
customer experience. Inventory management is one such parameter specifically targeted. By integrating
the AR solution, the retailer enhances customers' decisions to choose the combination they desire while
the products are still virtual via the product catalog. This avoids not finding combinations and thereby
improves the shopping journey. More generally, the AR web app allows the retailer to take charge of
some of the contextual conditions and relocate others' control to the customer via stocking brand-based
specific combinations that the customer can touch and feel. They can know the price, texture, etc. and
then browse the catalog in-store for different textures, colors, make comparisons, or pick another brand.
When at home, they can browse the catalog, make choices, decide to purchase and pay online or come to
the store to see how a comparable combination might look and feel. The employee-customer interaction
(Bitner, 1992; Wilder et al., 2014) is partially replaced by an AR-customer interaction controlled by the
retailer. The replacement is holistic because the AR web app is integrated with online sales channels and
customer service delivery at home or in-store.
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Through the AR web app, customers are given control over some contextual conditions. They can
browse through the products at home, check how that might look, select a preferred brand or search for
others, do price-comparisons, and choose a method for delivery and pay online after the purchase
decision. They can also influence the social experience. They can show the product catalog to friends and
family to get approval. However, the web app is decoupled from social media. This means that the
retailer may not easily find out what customers or customer-relevant influencers have said about the
experience or why they did not make purchasing decisions.
An important characteristic is enhanced customer journeys (Patrício et al., 2008; Wilder et al., 2014)
with the retailer controlling the customer experience. There is a competitive advantage when the journey
is not linear, and when customers do not spend time in-store looking for what they need and then being
disappointed. The retailer also creates a network of suppliers to directly deliver the chosen combinations
to the customer in-store or at their home (Akaka and Vargo 2015). With the AR web app, the retailer can
enhance this touchpoint of the shopping journey and create a non-linear touchpoint to change the
customer journey by providing options, serving up combinations to upsell to the customer. The retailer
also sees the potential of extending customer journeys with more touchpoints. The AR web app
encourages the customer who has seen a combination they liked in a store to virtually take the product
home, browse through all the options, and compare it to other combinations. The retailer identified AR
as an opportunity to improve labor costs, provide a competitive advantage, and work directly with
suppliers instead of maintaining large floor spaces with high inventory.
The product catalog that has search, compare, and browse capabilities as part of the decision-making
process is also identified as an opportunity for the retailer to bring the company closer to its customers.
However, it is also highlighting that the retailer's customer experience expectations from this AR
solution are co-created together with those customers – both professionals and first-timers. The retailer's
consequences are that the customers understand what the solution provides, can be change agents for
their friends and family, and the use and engagement of this solution will have a positive impact. More
importantly, the AR app may also move the closure of the sale from the retailer in-store to the online
option.
The retailer's negative implications are customers who may not engage with the web app and its features.
They may choose to go to another retailer to find what they want, or the experience may not be good
enough. They may provide negative feedback that could hurt the retailer's intentions to improve the
customer experience. Table 28 shows the retail customer experience impacts using the co-created
solution.
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The co-creation approach included the retailer and professional and first-timer customers in developing
these solutions and focused on the experience problem addressed by the web app. It gives the retailer the
optimism that the customers will become change agents for what is possible and how the enhanced
catalog can create a photorealistic experience to select, compare, and make purchase decisions.
Table 28. Impact of the AR characteristics on the retailer’s customer experience management
Retailer’s Customer
Experience
Management
Degree of transformation

Store set up

Customer journey

Interactions

Impact on Retailer Customer Experience Management

Via the AR web app, the retailer designed the experience to provide a
personalized catalog with the content desired by professionals versus first-timer
customers
The retailer did not have to maintain all product combinations in stock and have
high inventory and labor costs. Via the AR web app, customers could choose
what they wanted in-store or at home, and then the retailer worked with suppliers
to deliver as per customer choice
The shopping journey touchpoints were digitized to a large extent allowing
customers to use the AR web app in-store to make choices as well as make
decisions at home where they could pay online and request delivery at home or
in-store
The AR web app allowed for the redistribution of the touchpoints from the sales
associate to the app. It also allowed the sales associate to interact with the
customer in-store and have them use the app when they could not find what they
wanted in-store

Impact on customer perceived experience
Customers who go to physical stores to shop for specific products may struggle to find what they want,
know whether it is available, try it on, and form negative impressions based on interactions with the
retailer or previous experiences. The problem statement in this case talks to the customers' perception of
what the retail experience offers. This perception is furthered by their reason to come to the store, the
store's demographics and location, and their interaction and engagement with the retailer's digital
technologies or brands and prices offered.
The customer experience is based on the consumer's perception of customer experiences (Kranzbühler et
al., 2018). When customers start to use the web app, they can receive input from other virtual shoppers
on social media. This possibility refers to the uncontrollable influence that other customers can have
through their reviews and social media posts. The digital world brings dramatically more opportunities
for these interactions and effects. One customer's poor experience that traditionally would stay in the
store can now, after being documented online, reach millions of potential consumers in a blink. The
retailer's prospective customers recognized this possibility, declaring that the AR web app would
increase the impressions from other customers. The retailer recognized that retailers also catalyze
consumers to influence each other in this way.
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The personal characteristics (Holbrook and Hirschman, 1982) that link to the perception of the web appmediated customer experience include the customer's engagement and digital savviness and what they
expect. Professionals determine the experience based on the AR web app's quality to visualize the
product at home and reduce the risk involved in the purchase decision. Because it allows for a more
personalized consumption process, the AR web app gives the opportunity to target customers differently
according to what they provide as information – comparing choices, brand differentiation, delivery
methods, and making the purchase decision at home or in-store.
The consumer perspective's expectations focus on key events in the customer journey and how they impact
the experience (Ross and Simonson, 1991; Verhoef et al., 2009). The AR web app introduces new events
that may stand out as extreme events. First, visualizing the products and options at home can determine
the whole experience. The co-creation discussion provided the context of the professionals' expectations
versus the first-timers for how they would experience photorealism. Statements such as "I want to see
products based on my preferences", "Ï want the ability to check brands and prices", and "I'd like to add
here..." were made by the customers. The customers, both professional and first-time, expected a catalog
where they could browse pages of combinations of clothes. Thus the "atmosphere, assortment, setting by
brand, and price" was important for the experience. The customers wanted the ability to choose different
colors and textures by price and search for specific brands. They also wanted the ability to "conceptualize
or dream of possible combinations" using the AR solution.
Conversely, the AR web app also can create events that stand out as negative experiences (Sivakumar et
al., 2014; Tax et al., 1998). One issue expressed was uncertainty whether the product aisles for selection
were correctly represented in the AR web app. The first-time customers did not consider accuracy
important; their need was whether what was presented "looked realistic". On the other hand, the
professionals needed accuracy; otherwise, they would not select the products virtually. The current state
of AR allows users to choose products virtually; however, these virtual objects can be moved over physical
objects or overlap with other virtual objects, and this was seen as a drawback or bottleneck by the
professionals.
Another way the AR web app transforms the events of the customer experience is by moving the interaction
with the product spatially from the retailer's premises to the consumer's home and giving the customer a
choice to browse the options in-store. The staff would counter negative experiences at the store by
providing the AR option to browse what the customers wanted and offer other options. When using the
app, the retailer is not aware of negative experiences that may happen. Because there are limited channels
to connect to the retailer when using the app, consumers said they might walk away from the product,
choose another online experience, or go to another retailer.
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The case applies the conceptual model from Chapter 5 to demonstrate the impact of the AR
characteristics on the retailer and customer experience. Table 29 below shows this impact, based on the
app developed during the co-creation sessions, where the retailer and participating customers' inputs and
needs were considered.
Table 29. Impacts of the AR characteristics on customer perceptions
Perceived customer experience
Personal characteristics

Customer expectations

Impact on Consumer Perceived Customer Experience
It offered both professional and first-time customers using AR and
interactive technologies a new way to interact with the retailer to find
the product combinations they desired
The personalization varied between the types of customers regarding
the level of detail desired, the interaction quality, and expectations for
search, comparison, brands, pricing, etc.
The AR web app offered different shopping events based on whether
the customer went in-store or used it from home to browse the product
catalog for fun or whether they made decisions to buy
Critical for customers was browsing the catalog at their convenience
and not forming negative impressions because what they wanted was
not in stock in the store

Given the nature of this case, the impact of the AR characteristics of the finally implemented AR web
app was not studied. However, the co-creation sessions provided for mapping the impact of the
conceptual model's characteristics against consumer perceptions of customer experience.

6.2 Case 2: Applying Design Thinking to Enrich Apparel Try-Out Experience Infosys
This case with Infosys uses the design thinking approach for an AR solution for a luxury retailer to
enrich the apparel try-outs experience. The apparel industry receives a lot of user-experience related
feedback on the cumbersome experience of apparel try-outs. On the other hand, retailers are keen to
recreate their brick and mortar establishments into unique experience zones leveraging technology, thus
inviting shoppers to brand new experiences. Intending to attract customers to indulge in futuristic digital
and omnichannel experiences, Ralph Lauren (RL), a leading luxury brand with a global presence, was
keen on listening to its customers while designing empathetic solutions.
Two companies were involved in this case.
•

Infosys Limited is an Indian multinational corporation employing over 250,000 employees. It
platforms emerging technology solutions, provides business consulting, information technology, and
outsourcing services. The company is headquartered in Bangalore, Karnataka, India. They have a
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significant presence in India, the United States, China, Australia, Japan, the Middle East, and
Europe.
•

Ralph Lauren Corporation is an American fashion company headquartered in NY, producing
products ranging from the mid-range to the luxury segments. They are known for clothing,
marketing, and distribution of products in four categories: apparel, home, accessories, and
fragrances.

6.2.1

Infosys Design Thinking approach

The Design Thinking approach is a human-centered approach used to discover unmet needs and
opportunities and convert them to create value through customer experience (Brown, 2010; Lockwood,
2009). The approach is based on applying designers' methods to solve problems, especially management
issues, through a process based on the following steps: inspiration, ideation, and implementation (Brown,
2010). Understanding users' needs is crucial in this innovation process, especially in the early stages, to
identify what users really need. Therefore, many designers develop "empathy" towards consumers
through in-depth visual observations and ethnographic research techniques (Leonard and Rayport, 1997).
It is a way to positively affect idea generation and product superiority (Veryzer and Borja de Mozota,
2005). Designers are more likely to identify new solutions that will lead to new product offers (Brown,
2010) by representing these ideas using different tools such as sketches or prototypes. These tools help
make communication more efficient, enabling teams to focus on a tangible production-ready solution
(Utterback & al., 2006; Brown, 2010).
Thinking like a designer can transform the way organizations develop products, services, processes, and
strategies. This approach, which is known as design thinking, brings together what is desirable from a
human perspective with what is technologically feasible and economically viable. It also allows people
who are not trained designers to use creative tools to address a vast range of challenges (IDEO Design
Thinking approach).
The Design Thinking (DT) approach (Figure 14) used for the case with Infosys is adapted from the
IDEO Design thinking process, which focuses attention on the user to arrive at the right solution for the
problem. The process starts from an empathic perspective and encourages participants to view the
situation and product through the end-users' eyes to increase the desirability of the AR solution being codesigned. It is an iterative process that moves from generating insights about end-users to defining the
right problems to solve, idea generation and prototyping, and finally testing.
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Figure 14. Infosys Design Thinking approach

One of the most critical aspects of the AR solution is understanding how the selected technology and its
characteristics provide the desired retail customer experience and whether that is viable for the retailer
and customer. The user experience is more than usability, perception, or customer adoption patterns; it
deals with the emotional interaction with the AR technology and the physical and virtual environments in
which it operates.
The data organized from the interviews and focus groups are used to visualize the required experience
from using an AR solution. The solutions created in the visualization phase are enhanced by considering
the role technology can play to solve the problems at scale. It is like envisioning the application even if it
appears to be beyond the current development tools' capacity. The visualizations are then crafted into
early experiments. Users can experience the early versions of the visualizations to confirm if they align
with expectations or need further modifications.
The process goes through five constructs, each a phase that works with stakeholders, leveraging
templates and conversations.
Empathy: is to look at the needs of the users, not only to gather user requirements but also uncovering
what users would like to experience. Creating an empathy map is an outcome of this phase; it helps with
a clear view of each stage of the experience where impact can be made, and related problems faced. The
user problems surfaced at this phase might be inaccurate visibility of images or the display or inadequate
response from retailers during the user journey. Ease of use and fulfilling needs are parts of user
experience. The psychological aspect of the users towards the AR-based experiences could be captured
in this phase. This phase's outcomes would vary according to relevant customers' persona – ranging from
the millennial, digitally savvy buyer to the digital adopter. For this corporate professional, the application
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of digital to their physical experiences enhances their convenience and comfort. These experiences are
drawn out as customer journey maps.
Define: is the process by which the designer arrives at a meaningful and actionable problem statement
and is likely the most challenging part of the design. It requires the designer to synthesize observations,
insights about users, and the user's stated and unstated needs, based on the empathy phase. This phase
leverages templates to define problems specific to each persona to alleviate the pain from the problem
spaces and multiply the gains and positive experiences.
Ideation: This is perhaps the most critical milestone in enhancing the user experience. It deals with
facing the users' challenges and generating various innovative solutions to the findings of the empathy
phase. Ideas come with experience or by sharing. They also come from borrowing from similar situations
faced by other industries unrelated to the current context. Solutions could range from higher image
resolution to larger displays, from quicker response to problems encountered in different stages of the
empathy map to the ease of use of current experiences, hence fulfilling critical user experience needs.
The focus is on generating many ideas in the first phase of ideation while not considering too closely or
pondering the ideas' quality, feasibility, or viability. The idea is to encourage sharing and crosspollination of perspectives to find unique ways to solve the problem. The second phase of ideation
encourages learners to consider the feasibility and viability of ideas generated. It also is the crucial phase
that brings in the lens of solving the problem at scale. It requires consideration of the opportunities and
limitations provided during the prototyping phase.
The key is to combine ideas that have been generated in meaningful ways to bring about desirable,
feasible, and viable solutions at scale.
Prototyping: involves the implementation and testing of solutions in an agile manner. It is the phase that
allows the designer to take the idea that it is in their head and bring it to reality in the simplest possible
way. Prototypes can range from paper prototypes to storyboarding to screen prototypes. It allows the user
to experience the solution as envisaged by the designer.
Test: This is the phase where users test the solution prototype in their real-life settings. Ideally, the user
experiences this without guidance. Testing is crucial to producing an application that is reliable and
answers to user expectations. The element of surprise or extra excitement is a plus, a differentiator in
user experience.
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AR blends reality with a computer-generated layer to make user experiences more meaningful through
engaging interactions. Questions typically asked within the DT approach relate to three overlapping
constraints: desirability, feasibility, and viability. It's helpful to measure the effort needed to execute a
solution with the potential payoff in terms of desired outcomes, whether monetary or some other
quantifiable measure. If the investment far outweighs the benefits, it may be worth focusing on a
different solution.
The Design Thinking process enables the co-design and development of an AR solution in line with user
participation and feedback. The retailer and customer understand the expected customer experience and
what the solution provides, with its shortcomings and limitations, including commercialization and costs
for implementation and usage.
The Infosys Design Thinking approach was used in this case over four months to engage RL and
customers upfront in the understanding of what AR technologies offer, what benefits they get by using
the technology, and how it can enrich retail experience and usage.
Applying the Design Thinking approach to select an AR solution
The empathy phase was centered on enhancing customer convenience in-store, personalizing the
experience, and offering choice. RL wanted to enhance the retail experience by providing product
information and options to customers without them looking for clothing physically and trying them out,
reducing the returns of clothes due to misfit, and dealing with negative customer feedback that impacts
the experience. RL wanted to have an opportunity for customers to reach out to a sales associate if they
needed to, have the ability to transact in a language of their choice to create a sense of personalization, as
well as offer other products as up-sell options to the customers to go with their product selections.
Empathy Conversations: Interviews and focus groups were conducted with users (the retailer and other
stakeholders) across segments in-store and online, and these were the insights gained:
•

Personalizing meant that customers were keen on a variety of options and on an experience that
elevated their sense of self and ownership during the buying experience.

•

Because RL is a luxury brand, an observation was around a shifting customer base with more current
generation customers spending time with luxury brands. These time-starved customers were seeking
the best available shopping experiences that met their needs of any time anywhere.

•

One of the most common mentions was the inconvenience of leaving the dressing room to find an
alternate size or color after selecting the apparel design.
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Define: Defining the focus areas was a journey in itself. With available technology, there is more
significant potential to work on customers' desirability goals. Technology solutions could range from
leveraging cameras and sensors to projection and reflection. Following the discussions, the focus chosen
was to enhance the fitting room retail experience for the customer.
The users that impacted this experience ranged from the fitting room personnel to the store operations
manager who needed to plan and manage staffing to suit fitting room usage. An additional stakeholder
was the merchandising team: the fitting room retail experience for the customer and data that emerged
from this would help merchandisers understand if their apparel had crossed the soft hurdle of trials as
they moved from the shelf to the fitting room.
Ideate: The team worked out wild and wacky ideas leveraging thoughts from cross-industry ideas and
implementations of AR and AI (Artificial Intelligence) to enhance the retail experience. They included
the convenience of getting input without trying outfits, cameras scanning body shape and suggesting
sizes for best fit, colors that would best suit the customer, and notifications to sales staff to bring
appropriate alternatives as per the customer's choice without them having to step out of the fitting room.
There were also explorations on upselling, which from the customer's eyes would be alternative
accessories and apparel that would go well with the one they have chosen, or the mirror sharing
notifications with them and interacting with them live. Other ideas included selecting the language they
wanted to interact in, choosing to delay making decisions via sending the information of filtered choices
to their email, and offering other products that go with selected products, creating upselling opportunities
for RL.
While this exploration was possible by leveraging technology, it was also important not to create a new
problem while solving an existing one. An example that was discussed in this case was that cameras
could significantly enhance convenience for customers. However, this could be seen and experienced as
an invasion of privacy and needed to be considered with care. One of the outputs from this session was
using customer journey maps to identify the themes to create the prototypes.
The customer shopping journey maps were created using Post-It notes posted on a white wall. The team
would walk around to theme them and remove parts of the journey that either created friction in the flow
or was considered a nice-to-have versus a must-have capability. The journey used for prototyping from
the ideation sessions is visualized below in Figure 15.
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I walk into a
store where
the mirrors
are installed

You can select
products for later
purchase and
send them to
your inbox via
texting from the
AR device

I am led to a
fitting room
where the
smart mirror
is

Other
products that
go with my
selection are
offered to me

It is a touch
screen, with
the products
scanned and
available to
try-on

I can text for a
sales associate if
I need to touch
and feel or try
something on
physically

I can adjust
the lighting
in the room

I can choose
the language
to interact
with

You have
options to
choose
different
sizes, brands,
colors

Figure 15. Journey map used for prototyping

Prototypes and testing were done, keeping feasibility and viability in mind. RFID technology was
leveraged to manage the privacy concern that had emerged. The RFID scanners protected the customer's
privacy, but created friction and disturbed the seamlessness of the experience. Mirrors were interactive
screens that shared apparel color options and allowed the customer to choose sizes or other preferred
alternatives. The screen and related computers also worked to serve notifications via text messages to the
fitting room staff, enabling the customer to not step out of the fitting room. The customer could change
the fitting room lighting, request a different size, browse through other items in the store, or interact with
a sale associate through the mirror (Figure 16 interactive mirror). Appendix 12 illustrates the resulting
customer journey post installing the smart mirrors in RL

Figure 16. The RL experience post installing the interactive mirrors

6.2.2

Mapping the case to the Conceptual Model

The conceptual model developed in Chapter 5 is used in this case to validate whether the human-centered
approach of design thinking enhanced the specific needs for RL's customer experience related to virtual
fitting and how customers perceived the experience.
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Human-Centered Design characteristics affecting the selection of the AR design
This study used the Design Thinking approach where users engaged in understanding the problem
context, provided requirements around the customer experience related to apparel try-outs, defined what
they expected as part of the experience, and visualized the possibilities. The solution included integrating
with AI for personalization and RFID to protect the customer's privacy. It included the retailer's
perspectives on convenience, upselling, and customer service while the customer was in the fitting room.
The feasibility and viability of the solutions were prototyped and tested. Table 30 summarizes the
Human-Centered Design activities and empirical evidence from the study.
Table 30. Mapping the Human-Centered Design characteristics to the Design Thinking approach used in this case
Outputs from
Activity

Human-Centered

Empirical Evidence

Design
Understand and
specify the context
of use
Specify the user
requirements

Produce design
solutions to meet
these requirements

Evaluate the
designs against
requirements

Context of use
description
Context of use
specification
User needs
description
User requirements
specification
User interaction
specification
User interface
specification
Implemented user
interface

Evaluation results
Conformance test
results
Long-term
monitoring results

Ralph Lauren (RL) was seeking to enrich the apparel try-out
experience for its customers, which was the basis of the study
– (the problem use case from the retailer)
RL wanted to enhance the retail experience by providing
product information and choices to customers without them
looking for clothing physically and trying them out, reducing
the returns of clothes due to misfit, and dealing with negative
customer feedback that impacts the experience. (retailer
provided use case)
The users that impacted this experience ranged from the
fitting room personnel to the store operations manager who
needed to plan and manage staffing to suit fitting room usage.
An additional stakeholder that we discovered was the
merchandising team. The fitting room retail experience for the
customer and data that emerged from this would also help
merchandisers understand if their apparel had crossed the soft
hurdle of trials as they moved from the shelf to the fitting
room. (retailer use case, design thinking sessions)
The retailer wanted to use for upselling and convenience
while the customers wanted privacy and personalization as
well as physical interaction with the store employee when
needed (design thinking sessions)
Mirrors were interactive screens that now shared apparel
options in colors and allowed the customer to choose sizes or
other alternatives they preferred. The screen and related
computers also worked to serve notifications to the fitting
room staff enabling customer convenience to not step out of
the fitting room. You can now change the lighting in the
fitting room, request a different size, browse through other
items in the store, or interact with a sales associate through the
mirror (design thinking prototypes, solution)

The solution is monitored and improved as part of the continued engagement with the users to understand
how the desired activities and feedback are used to improve the experience continually. The anticipated
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impacts are improved user experience, technical quality, the feasibility of the solution, and commercial
viability.
AR characteristics and how they impacted the retail customer experience
Based on the user engagement upfront that catered to user expectations and requirements, the AR smart
mirror was selected as the device, and a markerless format was used to display the virtual objects in the
fitting room. Here, the customer could get the right level of information and interact with the choice of
lighting needed, preserve privacy, get personalized selections, and get external assistance via a sales
associate when required. The integration of the mirror with AI and RFID was influential in the solution
set-up for the in-store luxury retailer. Table 31 maps the AR characteristics to the empirical evidence
from the case.
Table 31. Integrated smart mirror design attributes and characteristics mapped to empirical evidence
AR attributes and

Description

Indicative empirical evidence

A markerless set-up integrates the smart mirrors with
iPhones with text capability, AI for personalized choices
to try-out, and RFID to protect privacy. Integrated to AI
and RFID for personalization and privacy

AR characteristics Information level

Integrated smart mirrors
designed for iPhones,
markerless, integrated with
texting, AI, and RFID
technologies
Bottom-up and top-down
content

AR characteristics Quality of
augmentation

Realistic overlays of 3D
objects in the physical
world

AR characteristics Interactivity

Utilities (search, narration,
content, need for touch),
connectivity (social
features), entertaining
attributes (look and feel)

characteristics
Technology design
attributes

¨It's a touch screen — similar to an iPad or tablet — and
includes all the necessary features shoppers might need
while trying on clothes. When I enter the fitting room, all
of the items I wanted to try on were already scanned and
entered onto the interactive mirror.¨ (design thinking
sessions – customer comments during CJ walkthrough)
¨Next, you can choose the language you wish to use. ¨
(design thinking sessions – customer comments during
CJ walkthrough)
¨Before trying on the items, you can set the lighting of
the fitting room to your liking. I'm not a fan of
fluorescent lights, so I want the darkest setting.¨ (design
thinking sessions – customer comments during CJ
walkthrough)
¨If the color or size of your item isn't working for you,
you can choose something different from the options on
the mirror... ¨ (design thinking sessions - – customer
comments during CJ walkthrough)
¨After I picked out some clothes to try on, an employee
led me to the fitting room where I was excited to find the
interactive mirror.¨ (design thinking sessions – customer
comments during CJ walkthrough)
¨Next, you can choose the language you wish to use.¨
¨The mirror will also double as a personal shopper by
recommending other items that might go with what
you're trying on. This is a smart way to get shoppers to
spend more money.¨ (design thinking sessions –
customer comments during CJ walkthrough)
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AR attributes and

Description

Indicative empirical evidence

characteristics
¨When you find something you like but aren't sure if you
want to buy it that day, you have the option to send the
information about that item to your cell phone. The
mirror will text you.¨( design thinking sessions –
customer comments during CJ walkthrough)

Impacts on retailer's customer experience management
The Design Thinking approach, via the interaction of Infosys with the retailers and customers who
participated, led to the selection of an AR integrated smart mirror as the solution to handle the customer's
virtual-fitting concerns, increase brand awareness, and improve store return policies.
Concerning the contextual conditions (Mathwick et al., 2001; Surprenant and Solomon, 1987), RL
provides an integrated AR smart mirror to try-out apparel in the fitting room to contact a physical sales
associate if needed. The smart mirror provides personalization and privacy via AI and RFID integration
to the smart mirror.
The integrated AR smart mirror can increase RL's options for upselling and convenience for the
customers. Simultaneously, customers can try out different apparel, choose the lighting they need, reach
out to the sales associate, and consider other offers presented comparing apparel and providing choices.
The sale process is important for the retailer RL: it should ensure the experience is good, provide
options, and reduce the need to return because of try-out fatigue.
More generally, it allows RL to take charge of some contextual conditions and relocate the control of
others to the customer. The employee-customer interaction (Bitner, 1992; Wilder et al., 2014) is partially
replaced by an AR-customer interaction and a sales-associate-customer interaction if needed using
texting. RL controls what is offered in-store versus what is available virtually for customers to select via
the integrated smart mirror.
The smart mirror's capability to personalize and provide the means to select and make a decision further
enhances the customer and RL touchpoints. It allows RL to give options and comparisons and enables
the customer to reach out if necessary if specific fittings or choices are not found on the integrated AR
smart mirror. Table 32 summarizes the AR characteristics' impacts on the retailer's customer experience
management.
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Table 32. Impacts of AR characteristics on retailer’s customer experience management
Retailer's customer
experience
management
Degree of transformation
Store set-up

Interactions

Impact on retailer’s customer experience management

Customers have a sense of making the try-out choices in the language of their
choice with adjusted lighting and the ability to seek help when needed
The integrated smart mirror with AI (personalization) and RFID (privacy), as well
as the ability to text (physical engagement as needed), provided the customer the
choice to try out products digitally or as a combination of physical and digital or
physically if they did not find what they wanted using the smart mirror
Customers have the choice of pre-scanned apparel in combinations that make
sense for them. They can choose the language in which they want to interact,
select the clothing they want, make purchases on their app, as well as reach out, if
needed, to the store associate for clarifications, other choices, or physical clothes
without having to walk around the store

Through the smart mirror, customers have control over some contextual conditions. They can check how
the different combinations of clothes fit, the price, and the brand before physically checking them out in
the store. They can also influence the social experience by telling their friends and family that you don't
have to go throughout the different aisles to check out the clothes and their prices and whether they will
fit. The customer also can directly interact in a language of their choice and reach out to an employee if
needed to get the right apparel. However, because the smart mirror is detached from the online store, RL
is not seizing an opportunity to engineer the social experience, for example, by providing customers
using online or mobile channels the experience provided in-store by providing an omnichannel
experience.
With the smart mirror, RL has ambitions to extend beyond the improvement of an isolated touchpoint
and create different touchpoints to enhance the customer journey. The aim is to move the first interaction
with RL to earlier in the customer decision-making process. RL also sees the potential of extending
customer journeys with more touchpoints. The integrated smart mirror encourages the customer who has
tried out different combinations of apparel and how they fit, to decide whether the attire is right for them
and make a purchase. It also offers RL options to upsell in the fitting room and customize the
interactions via language preferences and physical interaction with a sales associate.
The integrated AR smart mirror uses RFID technology to protect the identity of the customer. The use of
AI personalizes the combination of apparel, brand, price, and comparable choices for customers to tryout. These are already scanned when the customer arrives in the fitting room.
Reaching customers at an earlier stage of the decision-making process is also identified as an opportunity
for RL to bring the company closer to its customers. This is by providing them the entire selection of the
offered products, and being available to interact with them to use the integrated smart mirrors, validate
their choices, and offer them a way to deliver what they decide to purchase. By engaging with customers
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this way, RL has the potential to reduce the returns of products bought. However, this is also putting
light on the fact that RL and the customer experience are co-created together with this integrated smart
mirror. The consequence for RL is that they are a luxury retailer with high-end products, and customers
more clearly come into the store to touch and feel the product, and believe in engaging directly with the
RL store employees. Decision-making is based on the relationships of these interactions. It could create
negative implications for the retailer for pointing the customer to integrated AR smart mirrors upfront in
the fitting room. However, that negative implication is neutralized by the capability to text store
employees to ask for physical products as needed.
Impact on customer perceived experience
The case demonstrated many positives in the integrated smart mirror, including the integration to make
the experience private and personalized while providing options to choose a language, the desired
lighting in the fitting room, and connecting with store employees as needed.
AR can enhance enjoyment values (Huang and Liu, 2014) by adding virtual information to real
information and offering 3D pictures of products in different shapes, colors, and styles. Virtual objects
and the information contributed by AR may heighten the users' enjoyment and mental imagery
(Schlosser, 2003). AR, as system output interacting with the real world, creates the experiences of
captivation and intuitiveness to enjoyment, inspiration, and creativity (Olsson et al., 2011). This solution
allowed users to enjoy the immersive environment, choosing a language they wanted and the level of
lighting they required in the fitting room, without having to walk around the store looking for products,
pricing and fitting the apparel.
Table 33 summarizes the impacts of AR characteristics on consumer perceptions of customer
experiences. The factors influencing the consumer's perceptions include other consumers being present at
the time of the experience (Chen et al., 2009; Kim and Lee, 2012). Given RL is a luxury retailer with
high-end clothing, the integrated AR smart mirror provided a digital or a ¨phigital¨ retail experience
where the customer could reach out to the store employee as needed for questions, clarifications, or
specific apparel. This physical interaction gave customers the comfort of not making a decision based
only on a digital representation of the apparel.
The Head of Retail at Infosys says:
¨Investments were done in stores, with the needed iPhone screens for the store staff. RL found that customers
were valuing the experience that allowed them convenience in myriad ways. Discovering improvements in the
rapid prototyping phases brought us to issues like the initial investment in screens and the compatibility being
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restricted to iOS. Apart from large retail luxury stores, it didn't seem viable to invest heavily in smaller stores
as the number of staff allocated to the fitting rooms led to another issue of limited labor available to service
the enhanced customer experience. The industry challenge of the high cost associated with building AR
experiences seemed to be a stumbling step in the execution at scale.¨
Table 33. Impacts of AR characteristics on consumer perceptions of customer experience
Customer experience
Personal characteristics

Customer expectations

Consumer perception of customer experience
Provides opportunities for the retailer to offer digital products in physical stores
while also offering employee interactions. The smart mirror experience being an
app can easily be shared with other customers in terms of what it provides and
choices they had, even though they make decisions in-store
The integrated smart mirror with AI (personalization) and RFID (privacy) and the
ability to text (physical engagement as needed) provided the customer the ability
to try out products digitally or as a combination of physical and digital or just
physically
The sequence of actions in the customer shopping journey can be in any order
where they can make a choice, decide to check out, change their mind, call for an
associate, then try again digitally, choose to use the physical aisles if wanted
The customer could be concerned about the degree of personalization where
items are already pre-scanned, and combinations and choices are provided. There
could also be a perception that the retailer knows a lot about the customer. This
could raise concerns about security and privacy
Conventional touchpoints might have waiting periods due to the need to get
assistance, find the aisle where the product is, seek help for different colors, sizes,
etc., and then go through the whole hassle of try-outs and returns. With integrated
smart mirrors, this is all possible digitally across the customer shopping journey

Aesthetics can be controlled through design, color, virtual reality, and vividness (Mathwick et al., 2001).
The entertainment value comes from consumers' enjoyment of the shopping experience (Babin et al.,
1994). Both the visual appeal and entertainment of the aesthetical experience delivered by the smart
mirror offer an environment that facilitates the smooth accomplishment of consumers' specific shopping
tasks. It is the most important factor for the consumer to maintain and invest in a relationship with the
retailer that employs AR. The smart mirror transforms the events of the customer experience by moving
the interaction with the products virtually in-store on the retailer's premises while the products are
physically in the aisles. The integrated smart mirror introduces new events that may stand out as extreme
events and reshape the retail environment, making it more immersive and efficient.
This new AR experience from Infosys has enhanced the customer retail experience in many ways across
different touchpoints. It will let shoppers view digital representations of products before committing to a
purchase, and learn more about what they are buying. They can see additional options not available in the
physical location and get instant recommendations or other information relevant to their unique
experience. First, visualizing the products and try-on for fit and comfort creates an initial enhanced retail
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customer experience. The customer does not have to search for the products by going around the store,
waiting for store employees to ask questions about a product, nor stand in line to make payments or carry
products home. A luxury brand like RL with this trendy integrated AR smart mirror allows customers to
explore possibilities and options to self-serve in-store. They can do this the same way as they would do
on mobile or online and check the physical products and engage with store employees as needed. AR has
brought about the possibility of virtual objects in a physical store.
The same users do not frequent the set-up in a high-end stores for day-to-day product selection and
purchasing. This affected active use of the technology at the outset. However, the integrated smart mirror
provided for personalization and privacy, which are typically the concerns of high-end shoppers.
Conversely, the integrated smart mirror also can create events that stand out as negative experiences
(Sivakumar et al., 2014; Tax et al., 1998). Given the high-end products at this luxury retailer, customer
expectations may not be met by being asked to use the smart mirror. They may walk away without
interacting with the in-store employees or checking the physical products, and perceive the interaction as
negative. There could also be a sense of ¨being watched¨ where RL knows everything about the
customer beforehand.
The case applies the conceptual model from Chapter 5 to demonstrate the impact of the AR
characteristics on the retail customer experience, after using design thinking to build the app for RL, a
luxury in-store retailer. The study did not include post-implementation results. Infosys provided a
customer's shopping journey walkthrough (Appendix 12).

6.3 Contrasting the cases
Involving target users in the design and development process using co-creation and design thinking
approaches in the two cases helped with understanding the big picture of the problem statement,
customer expectations, and the retailer's customer experience outcomes. It also shows how targeted use
cases could be used to design AR and develop solutions based on the underlying design attributes and the
characteristics provided for the specific retail experience.
The cases used two different human-centered approaches. The ICETS case used the co-creation approach
to engage the different users. They also had two types of customers who provided requirements and
validated the design. The Infosys case used the design thinking approach iteratively to test and validate
the prototype for feasibility and viability to meet the underlying expectations. In each case, the humancentered design characteristics were validated with empirical evidence. This analysis showed that the
human-centered design principles, which include engaging with users, ensure that user needs are met,

160

and if not, the users know what is feasible upfront. They are made aware of the technical limitations of
the AR solution being developed and what to expect that is viable for enriching retail experience in the
use case context.
The two cases engage users upfront in designing the AR to enrich the retail customer experience. They
address specific problems or outcomes and attempt to close the gap that emerged from having a predefined AR solution, focused on AR as a technology, to understand how it impacted the retail
experience. Once these solutions were installed in each case, the experience-related concerns that still
existed were primarily due to the technology's limitations. The conceptual model developed in Chapter 5
was validated using the AR design study.
Users' needs were understood. The technical characteristics and limitations were known to the users
upfront (Bohlen and Beal, 1957). Their engagement and feedback helped select the set-up that could
enhance the underlying retail experience challenge. Using co-creation techniques, the first case helped
users understand the technology design attributes of AR solutions and how they could fulfill the
particular need or outcome that the retailer wanted to enhance for the customer. The case demonstrated
that human-centered approaches are critical if users are to understand what the AR solution provides. In
the second case, there was a sense of ownership because the users provided feedback at every iteration of
the prototyping and testing to ensure that the co-designed solution addressed the underlying problem.
This involved added technologies – in this case, RFID for privacy and AI integrated into the mirror for
data gathering for personalization and for a physical exchange with a store employee via texting.
The second case was built on top of the first case. It went further than just mapping user needs to the
technology provided, and the co-creation sessions applied to a specific case. It explained why AR was
the best solution for addressing negative feedback related to looking for apparel, fitting them, returns,
etc. The case extended the first case because it made users part of the multidisciplinary focus groups,
across iterations, and ensured that the feasibility and viability of the solution were valid. It involved user
emotions, participation, feedback, ownership, and a higher probability that the co-designed solution
would indeed enhance the retail experience it was set to resolve (Rogers, 2003; Compeau and Higgins,
1995).
Overall, both cases are critical in evolving immersive technologies in retail and taking it to a more
scalable and effective solution for enriching the retail customer experience. They provide customers
options to be in different retail formats – in-store, online or mobile - using AR to accept, adopt, engage,
experience, and make decisions (Davis, 1989; Venkatesh and Davis, 2000). As Retailers continue to
transform their offerings in the different formats, they can use customers upfront to design the experience
needs and make the shopping journey more convenient across touchpoints. They can integrate the
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various digital technologies to enhance the journey using AR and have options for physical conversations
and interactions as needed across these touchpoints (Frost and Sullivan, 2012).
Furthermore, these cases show that with adequate human-centered approaches, one can determine the
users' mindset and needs and design solutions that support those needs through AR solutions. These
cases showed no unique "best (AR) technology" that could be applied across the board; instead, the
particular characteristics of each problem set should always be considered, along with the user
experience and the use environment as a whole. In both cases, another important aspect is that users are
individuals with individual preferences. The cases revealed that for AR solutions to impact the retailer's
customer experience management and the consumer's perceptions of customer experience, user needs,
expectations, and fears must be taken into account in the design process.
The cases demonstrate the need to connect AR technology to how retailers use it and how customers
expect to experience its characteristics. The users' needs, the use environment, and the business
ecosystem all play a role in this success, and therefore each must be considered in all stages of the
development of AR experiences.

6.4 Proposed Steps to Design Effective AR Experiences
From the impact case studies and the design case studies, it is clear that customers are of different types
and their expectations and goals differ for why they may engage with and use innovative technologies
like AR. It is also clear that the technology has multiple software and hardware limitations to be
overcome (Chapter 3 and the studies).
In this chapter, the co-creation and design thinking approaches demonstrated that when the retailer and
the customers were involved upfront, they are more aware of the characteristics and limitations of AR,
and more explicit about what it can and cannot solve, from a retail customer experience standpoint. For
retailers, these approaches provide a clear understanding of the use case of customer experience
management they intend to solve and how customers perceive what the design can offer. For customers,
the approaches provide a good avenue to specify what they require from a solution and determine
whether those requirements can be met or not, and therefore how it can impact their retail customer
experience and journey. AR is, by nature, an impressive visualization method, and over the years, many
AR implementations have been based on a wow-effect. However, these cases show that this effect is not
enough for typical users; the design of the solution should be helpful in a meaningful way to the user.
While co-design is an established research method in other areas, it has been less applied to designing
AR solutions.
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Based on the cases analyzed, mapping the empirical observations from each case to human-centered
design considerations for AR, the following steps (from Chapter 2) are proposed for the design of AR to
develop solutions (Siltanen, 2012) to enhance retail customer experience elements:
Identification for the need for AR: A key discovery from the cases was that consumers who explored
new technologies and got involved early were not only interested in exploring more ideas, but also came
up with more ideas, compared to those who used AR less frequently or were first-timers (ICETS cocreation case). This means that the clarity and understanding of the concept, using the user's familiarity
and engagement with AR, motivates the user, and results in more well-laid out use scenarios. This
finding is in line with the general concepts of human-centered approaches (Maguire, 2001) and user
innovations (von Hippel, 1986, 2005). User expectations regarding AR are generally similar to those for
any other emerging or new technology; there must be a need to use this technology, and the technology
should be easy to use, solves a problem or makes something better or easier. In the case of the ICETS
case, AR enables the user to test different combinations and browse a catalog of options to make
decisions independently. Users are prepared to invest effort if the expected benefit from using the
technology is high.
Business model being addressed or created: Once the user expectations are determined, often there are
many ideas and options (ICETS co-creation case). The number of desired features may be vast,
expectations may be contradictory, and different user groups may have contrasting opinions (ICETS
case). In this situation, one must select the best or most important features for further development
(ICETS and Infosys cases). A viable business model is essential for a successful AR solution (in both
cases, the use case was laid out for why AR might be the best option). It must also fit with the retailer's
business problems (related to the need to stock all products, as in ICETS, or enable users to virtually tryout and experience a personalized and secure experience, in the Infosys case). Thus, one selection
criterion is to choose a viable business model as a basis for further development (Bagdare, 2016).
Another way to limit the work is to focus on the most prospective target users and user groups (ICETS
and Infosys cases). In this study, selected features were chosen to address the underlying business use
case. A natural continuation would be to implement the rest of the identified features in the future. While
adequate functionalities are essential for the user, a viable business model is needed for the existence of
AR in the first place.
Identification of user requirements: The cases validated that users can produce useful ideas regardless
of their knowledge of the underlying technology. Depending on their level of involvement with
innovative technologies, they also have different expectations, needs, and opinions regarding
functionality and preferred ways of using the solution (ICETS case) (Mosiello, Kiselev and Loutf, 2013).
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Thus, a one-size-fits-all approach to AR design might fail. User involvement in the design phase helps to
take into account the expectations of the specific target group (ICETS and Infosys cases).
The study verified that human-centered approaches are well suited to discovering user expectations
regarding AR design. Also, involving several different types of users (ICETS case) in the early stages of
concept design proved valuable for two reasons: it gave a good general view of the subject and revealed
differences between users. The latter is especially important if the target users belong to several user
groups. Involving different actors and user groups enables working out a feasible solution. A viable
solution is essential for the existence of an AR solution in the first place. In the literature, co-design has
been seen as useful to the design process and both users and retailers (Steen, Manschot, and Koning,
2011). The outcomes in both cases are in line with these findings in creating more effective AR
experiences. Human-centered approaches revealed many user expectations to be fulfilled to achieve the
intended customer experience.
Identification of must-have characteristics of the solution: The customer experience is improved if
the user can interact with the solution in the way that they want. As pointed out in the ICETS case, for
first-time users the interaction should be effortless. For professional users, the aim of use is more subtle,
and the technical requirements are higher. Professionals can use the solution only if certain existing
drawbacks are resolved, such as the level of information presented and the quality of the augmentation
(to see how the combination of clothes matches what is available physically, in the ICETS case). The
number of requirements that the users propose during co-creation might be extensive, and there might be
a need to reduce the number of features to be implemented. One possible means of limiting features is to
categorize the elements according to physical function and user-satisfaction.
Kano (2001) and Kano, Seraku, Takahashi, and Tsuji (1984) propose the following categorization:
attractive quality elements, provides user satisfaction if functional although the user can tolerate a lack of
these elements; one-dimensional quality elements, which can provide user satisfaction if functional, and
cause dissatisfaction if dysfunctional; must-be quality elements, whose function is always required and
which cause dissatisfaction if dysfunctional (this was a limitation seen from the AR impact study cases in
chapter 4).
Must-be quality elements are bottlenecks of the solution. Without them, the solution is not feasible. Onedimensional quality elements have a significant impact on user experience and are thus important; hence,
the technical solution must be reliable. Attractive quality elements can improve user experience but are
not vital to the solution – they are not the first features to develop and implement. The must-have
features versus the next to have or nice-to-have features must be categorized upfront in the human-
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centered approaches, so the solution designed accounts for the must-have features first (ICETS and
Infosys cases).
Selection of a feasible subset of features: For the customer, a good experience consists of easy and
pleasant use of the application and satisfying results. For the retailer, good experience means that the
solution is easy to deploy and supports the business model and retailing strategy (Väänänen-VainioMattila, Oksman, and Vainio, 2007). In other words, the solution needs to be valuable to the customer, in
addition to being useful, usable, and desirable (Morville, 2004). The two cases identified expectations for
the solution to enrich the retailer experience. Fulfilling these expectations is what is primarily needed to
improve the experience. Solving critical challenges and bottlenecks makes the solution valuable and
usable for the user. Enabling other desired features makes the solution desirable and pleasant to work
with. In other words, during the development process, one must consider the must-have characteristics of
the solution to address the use case (ICETS and Infosys use cases).
Development of a technical solution: The AR solution was developed for ordinary users, taking the
user requirements into account, paying close attention to the customer experience, and addressing the
specified use cases from the retailers in each case. Though AR continues to mature, it still has many
limitations that can affect the user experience (Chapter 3). Users need flexibility in terms of how the AR
characteristics are presented – vividness, quality of augmentation, and level of information presented - to
optimally experience the impacts of AR in their shopping journey in different retail settings. Using
human-centered approaches (Maguire, 2001) means that these limitations can be clarified to the users so
they know what can or cannot be satisfied with the design of the solution and understand its feasibility to
address the specific retail experience challenge (ICETS and Infosys cases).
Evaluation and testing the solution: This is an important step, demonstrated in both cases. The
participants evaluated the iterations of the prototypes produced to make sure their requirements were
being met, what they provided versus not, and whether the solution was feasible and viable to meet the
needs of the problem use case presented by the retailer. By testing the solution in each iteration, the users
knew the drawbacks of what was being proposed and were, therefore, more mindful of how it would
work when implemented. For the retailers, testing ensured the solution did not add friction in the
customer touchpoints. For customers, it provided context for whether the solution, when implemented,
would create negative impressions or take them away from their intended shopping journey. A
framework to design AR solutions with users is depicted in the table below (Table 34).
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Table 34. Steps to design AR solutions with users
Steps to design AR solutions with users
Identification of the need for AR
Business model being addressed or created

Identification of user requirements

Identification of must-have characteristics of the
solution
Selection of a feasible subset of features

Development of a technical solution

Evaluation and testing the solution

Impact of performing the step
Can the AR solution address the problem entirely or
make something better or easier?
Is the use case clear for the underlying business
model? Or does it create a new business model for
the retailer – online versus in-store or both?
Are there different types of users? What do each
type of user require? A one-size-fits-all design will
not work
Does it satisfy the physical function, and does it
address the one-dimensional and must-have quality
elements identified?
Do the features selected address the business
problem, and do the customers find it useful, usable,
and desirable?
Are the users aware of the limitations? Does the
solution still address the problem and make it easier
or better?
Do the users understand the drawbacks? Can the
solution be tested? Will it create negative
impressions and friction when implemented?

In his paper, Gregor (2006) describes the Type V theory as Theory for Design and Action. This theory
says ¨how to¨ do something. The framework presented above (Table 34) articulates specific steps and the
impact of each of these steps on how to design AR solutions with users. The steps relate to the Type V
theory by providing a rationale for why the technology is needed, a clear understanding of the problem
use case, and how it affects the business model being impacted. It includes what the users need, whether
the chosen technology addresses the problem and what the users have termed as must-have requirements,
and whether the solution creates ease of use, usefulness, and desire. Finally, it evaluates and tests the
solution designed to ensure that the desired quality is achieved while knowing the technology limitations.
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7 Discussion
While AR continues to make inroads in the retail domain, this thesis sets out to position AR technology
relative to an ongoing transformation of retail towards competing on differentiated customer experiences
(Bagdare, 2016). To do this, the thesis has focused on two areas. First, to explain the potential impact of
AR on the retailer's customer experience management strategy and the consumer's perception of the
customer experience (Bonetti et al., 2017; Hwangbo et al., 2017; Javornik, 2016). Second, by using
human-centered approaches (Maguire, 2001) to design AR experiences with users to develop solutions to
enrich specific retail customer experience use cases.
To set the foundation for the analyses presented in this thesis, literature reviews covering AR technology
and its use in retail, customer experience, and how AR plays a role in retail customer experience were
integrated into an initial theoretical framework. This framework served as the basis for the AR impact
study, in which two cases were analyzed to propose an explanatory model. The model highlighted nine
impact mechanisms (Chapter 4) by which AR impacts retailers' customer experience management and
consumers' perception of customer experience. A conceptual model incorporating human-centered
design characteristics was developed (Chapter 5) to transition from a technology-centric approach to
evaluate how AR was experienced as an interactive technology by customers and retailers, and where
they encountered friction with engagement and usage. This model was used to analyze two additional
cases that focused on the design process. These cases engaged users upfront to design AR solutions to
address specific use cases in the retail customer experience and used two human-centered approaches co-creation and design thinking (Chapter 6).
The AR impact study (Chapter 4) provided insights into how AR enriches the retail customer experience
in-store and in a mobile setting. The retailer could use this solution to transform the underlying
interactions to digital interactions, providing for non-linear touchpoints in the customer journey;
integrating with other digital technologies to enhance the shopping journey by connecting touchpoints
digitally; providing a personalized offering, using AR to make customers feel that they were in control,
where they could use the set-up to experience the opportunities, search and compare products and offers;
and choose to make purchase decisions using the interactive AR solution.
Based on the human-centered approaches used in the analysis of the cases, Chapter 6 developed a
framework for how to design AR solutions and the impact of each step on the design of the solution.
These steps are very similar to general software development processes (Benyon, 2010; Maglio,
Kieliszewski, and Spohrer, 2010), but emphasizes the need to cater to the rapidly developing
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technological capacities of this emergent technology. These steps underscore the connection between
technology and emotional response in the context of subjective perception of customer experience. AR is
an impressive visualization method, and over the years, many AR demonstrations have been based on a
wow-effect. However, the findings reported in this thesis show that this is not enough for customers; the
solution should be an enabler in a meaningful way for them to experience something of value from the
retail shopping journey touchpoints.

7.1

Answering the research questions

The findings from the AR impact and AR design process cases analyzed are synthesized to answer the
research questions that were posed in Chapter 1 at the outset of this thesis.
RQ1: How does AR enrich the retail customer experience?
AR is still a relatively new technology, with few brands deploying it, and can be seen as highly novel
(Javornik 2016). While consumers might want to try AR for its novelty, it is not known whether the
novelty factor alone drives trial and usage, at least in the short term. Accordingly, there might be an
initially large positive increase in willingness to use AR; however, the magnitude of change in usage
resulting from novelty might reduce to baseline levels relatively quickly after an initial roll-out (Ferraro
et al., 2017) if the AR solution does not provide value for how retailers use it or customers engage with it
to enrich the retail customer experience. In sum, while AR is an emerging and exciting technology, there
are gaps in extant knowledge regarding AR's positive or negative effects on the customer experience.
This research attempts to close the gap.
The explanatory model from Chapter 4 visualizes the impact of the AR characteristics of interactivity,
quality of augmentation, and levels of information on both the retailers' customer experience
management and the consumers' perception of the customer experience. The model emphasizes the
critical role of the characteristics of AR, and how they affect the retailer and customer attributes via nine
impact mechanisms, in different retail settings and formats, based on the digital transformation journey
of the retailer, the goals and expectations of the consumer, and affected by choice of the right AR
technology. The AR impact study demonstrated that AR has the potential to be an effective technology
to enhance the retail customer experience in different formats – in-store, online, and mobile.
The characteristics of AR can be drawn on to engage with customers in new ways to create an enhanced
customer experience. It can be used in the various touchpoints of the shopping journey to enhance the
knowledge of the products offered, and virtually try-out or experience how a product can fit in the
chosen environment. It also enables customers to make purchase decisions if they find the desired
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product with the desired colors, features, size, price, and brand. Both the Saks and LP cases demonstrate
that by using AR, retailers can digitize interactions and make the shopping journey for the customer nonlinear. Retailers have different opportunities to transform themselves: optimize store policies, remove
intermediaries, offer assortments by brand and price combinations, offer comparisons, upsell due to
personalization, and compensate for the offline versus online settings of retail, providing a realistic
offering in these channels.
AR, via its impact mechanisms, has the potential to create new channels of experience for the customer,
as, for example, a virtual experience in-store in the Saks case, where the customers could browse and
choose products of different sizes, colors, brands, and combinations. By interacting with a product,
customers feel more confident about their choice (Kang et al., 2020; Suh and Lee, 2005). Regarding
offline shopping (Saks case), one of the major concerns is effort, where having to try on clothes
physically is not always a pleasurable experience for consumers (Barnes et al., 2016). AR, using
integrated smart glasses (Saks case), can alleviate these issues and provide a better, more playful
experience (Kang et al., 2020) as well as enjoyment derived from the use of the technology (Goetz et al.,
2006). Consequently, the Saks case demonstrated that AR smart glasses as a tool for virtual try-on in
retail could offer features such as informativeness and playfulness, which can improve the customer
experience (Kang et al., 2020).
The degree of personalization is another impact mechanism. The Saks case showed that customers like to
feel special. AR can help consumers feel special in several ways during their shopping experience. One
advantage of AR is that it aligns with the growing consumer demand for personalization (Pallant et al.,
2020). An increasing number of brands offer consumers the ability to choose different features for their
product design (Saks and LP case). However, as previously noted, the consumer's ability to visualize the
final product during the design process varies and may deter consumers from engaging in customizing
products (Kim and Lee, 2020; Pallant et al., 2020). By integrating AR with value added services, it can
provide secure personalized information and interactivity that makes the customer feel more confident
that their privacy is not compromised.
The AR impact study showed that AR can enhance consumers' perceived psychological ownership
before making a purchase (Pierce et al., 2003). AR may be one way to enhance co-creation and
personalization value (Varadarajan et al., 2010), thereby increasing consumers' feelings of psychological
ownership (Jussila et al., 2015; Pantano and Servidio, 2012). This was demonstrated in the Saks and LP
study where the customers, using the AR experience, felt in control of what products they looked at,
tried, and whether the solution made sense for them.
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Another AR impact mechanism is its potential to provide new experiences for the customers. Both the
Saks and LP cases showed the negative impact of this mechanism in that customers might find it
necessary to touch an item before purchasing it (Liu et al., 2017). With the prominence of online
shopping (LP case), many consumers engage in research shopping - searching for items on one channel
and then purchasing them on another (Verhoef et al., 2007). A shopper might search online and then go
to a physical store to see how the product looks (LP case). Consumers may find it difficult to visualize an
item online and want to see it in person, demonstrating a strong need for touch. AR could diminish
consumers' need for touch, reducing the amount of research shopping and channel switching (LP case).
Research has shown that the more direct the path to purchase, the more likely it is that a consumer will
complete a transaction (Willems et al., 2017). This is the positive impact of AR on the new experience
provided by in-store and online channels.
While retailers are digitizing interactions, the AR impact mechanisms for control and personalization,
and re-distribution of touchpoints can have a negative impact on customers. For example, the use of AR
as a way to browse products and virtually experience them would add an extra step to a consumer's
shopping experience (Saks and LP case). Some shoppers might consider this additional step as requiring
too much effort and see it as a lack of interaction with the sales associate (Saks case). The LP case found
that AR can save consumers time and effort and improve their decision-making ability (Hilken et al.,
2017). Customers find it essential to know what is happening and feel that they control the technology
(Saks and LP case). One key issue is adequate feedback from the technology and verification of
completed transactions (LP case). The feedback should reach the customer. It is important that fonts,
colors, animations, etc., catch the user's attention and help them focus on essential things. In other words,
the AR solution should helpfully guide the customer's attention. The technology could also utilize audio
feedback and other modalities. The customer's personal characteristics and expectations driven by their
goals, socio-demographics, and attitudes will determine how they perceive this experience.
AR allows for new shopping events via its impact mechanism. However, they can be impacted by how
the AR solution is set up and whether it is standalone or integrated with other technologies, applications,
or services. AR provides 3D product information, including different colors and styles, enhancing users'
perception of reality (Saks and LP case). AR also provides the user with enriched product information
gained from physical and online stores (Saks and LP case). For example, in the LP case, AR allows the
user to simulate the product's features in mobile shopping (Fiore et al., 2005). Besides, AR empowers
users to share their personalized experiences on social networks, enhancing playfulness, as demonstrated
by the LP case (Huang and Hsu-Liu, 2014).
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AR can enrich customer experience in retail in many ways, as illustrated by the AR impact case studies,
but it is not without limitations and opportunities to mature. Here it is important to note that customers
need to be familiar with this interactive technology to use it. They need to be confident in the choices and
decisions they make and understand what the technology offers in the retail environment. Retailers need
to be mature in their digital journey and have clarity on their business model regarding where this
technology plays a part in the pre-purchase, purchase, or post-purchase steps in the customer's shopping
journey. Areas that emerged from the studies show there is more to do in this technology if it is to be an
enabler of the retail customer experience.
The limitations of the technology design attributes of the AR display used in the retail setting can impact
the extent to which the retail customer experience is effective. Various factors can limit the
personalization or degree of control provided by AR: is it standalone or integrated; is the information
presented by AR relevant for the consumer; does it create a disconnected customer journey that produces
friction; does the re-distribution of control of the touchpoints in the journey create dissonance and
negative impressions? Retailers have to understand these AR impact mechanisms on their business
model, customer experience management strategies, and digital transformation journey as a differentiator
to enhance the customer experience. The Saks and LP cases showed the potential for AR impacts to
provide both retailers options to offer products in different channels, eliminate intermediaries, create a
competitive advantage, and provide consumers options and choices for the products they offered. The
Saks case also demonstrated that the integration of authentication, a digital wallet, and a choice in
delivery method opened up the digitization potential of the entire shopping journey - pre-purchase,
purchase, and post-purchase.
Must-be quality elements are bottlenecks of the technology; without them, the technology is not feasible
for active use. For example, in the Saks case, the must-be quality elements related to the content
provided, size and weight, heating, quality of the 3D objects, friction-based integration, privacy
concerns, rationale for use. While adequate functionalities are essential for the user, a viable business
model is needed for the retailer's existence in the first place (both Saks and LP are luxury retailers, and it
was hard for customers to skip the human interactions with the in-store staff). The impact mechanisms
can affect whether the technology design attributes positively or negatively influence the experience of
the retailer and the consumer.
AR should be seen as a system feature, a part of a more extensive system with many other features, for
many consumer-level applications. Bernardos and Casar (2011) analyzed business models using multiple
mobile AR applications. They noted that, in many cases, the AR feature is added to the existing
application only to enhance the customer experience. For the most part, based on extant literature and
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external perspectives, AR technology is in a mature enough state to support workable technical solutions.
Thus, the challenge is to fulfill expectations to ensure good customer experience and develop technical
features that promote the goals of engagement, experience, and technology usage. Accordingly, to solve
the research problem and enhance AR towards mass-market use at the consumer level, there is a need to
consider user involvement in designing and developing these solutions.
From an impact perspective, the findings indicate that the results are generalizable for different types of
AR applications in retail and how the retail experience can be enriched. However, as explained in
Chapter 5, there is a need to shift from seeing AR as just another technology to it being a humancentered experience, which, despite its limitations, could address specific retail experience challenges or
improve experiences, and has users involved in its design.
RQ2: How to design AR to enrich specific retail customer experiences?
A natural first stream of development initiatives in retail has approached AR technology with an
explorative technology interest, focused on learning about the rapidly developing technology capacities
(Dünser, Grasset, et al. 2007). RQ1 validated how the impact of the AR characteristics enriches retail
customer experiences, yet retailer and customer engagement goes a long way to use the right solution for
the intended situation. This is due to multiple reasons including customers' goals for their shopping
experience, their social status and the demographics they belong to, their involvement and familiarity
with innovative digital technologies, how sensitive they are to touch and feel, lack of interactions with
the store employees to talk about the products, privacy and security concerns even though the augmented
products were personalized, price-sensitivity, and brand consciousness. Retailers engaged in customer
experience management compete with other retailers in the same or different channels. They have
various reasons to improve customer experience: they want to shift the customer journey touchpoints
using digital interactions and making these touchpoints non-linear, provide flexibility in the way they
store products and how they used intermediaries, improve store policies, and use digital technologies to
create a seamless customer experience. The AR impact study demonstrated a clear need for retailers and
customers to understand why AR is needed, what it provides, and how it can enrich specific retail
experience elements.
Users have traditionally been involved in testing visual perception issues, task performance and in the
development of interaction techniques and user collaboration (Swan and Gabbard, 2005; Shen, Ong, and
Nee, 2010). They have however been sparsely involved in the design phase of AR solutions, and
although co-design is an established method in other fields, it has been rarely used in designing AR
solutions. AR is a means to an end and not the end itself. It should be less about technology doing things
to users and more about users engaging with the world around them and having that world enhanced by
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technology where and when appropriate. That means that instead of technology-driven design, it is
essential to use a design approach with user involvement to uncover the users' latent needs and decide
what augmentations to layer into the journey that will be meaningful to both retailers and customers
(Olsson et al., 2011). AR is a socio-technical ensemble (Bijker and Law, 1992), and thus its design and
development should be based on human needs, and its ultimate status should accordingly be humancentered. Gill (1991) says that the focus on technology and how humans interact with it should be flipped
to questioning how and why technology may support humans. Chapter 5 provides a rationale for why
there needs to be a shift from seeing how AR is viewed merely as a technology to why AR design should
be human-centered.
Human-centered approaches can reveal user expectations of emerging technologies such as AR. The
study used two different approaches to design AR solutions that made sense for what the retailer wanted
to achieve in respect of the underlying problem scenarios related to customer experience. It addressed
customer's expectations of what was possible and then developed the AR solution that met these
objectives, knowing upfront what was feasible and its limitations. The framework at the end of Chapter 6
documents the steps for how to design AR solutions with users, based on the analysis of the two cases for
AR design using human-centered approaches.
Today, AR solutions in retail have been primarily used as experiments to understand how retailers and
customers interact and draw value from it, and the limitations and implications. The ICETS co-creation
sessions highlighted the variation between the new versus experienced users, with different needs and
opinions regarding functionality and the preferred ways of using the AR technology. Variation was
predominantly based on familiarity with innovative digital technologies, reflected via the different
expectations and preferences for AR (Mosiello, Kiselev, and Loutf, 2013). Thus, a one-size-fits-all
approach to AR design might fail. User involvement in the design phase helps to take account of the
expectations of the specific target users.
The research verifies that human-centered approaches are well suited to discovering user expectations
regarding AR solutions (ICETS and Infosys cases). Besides, involving several different types of users in
the early stages of concept design proved valuable for two reasons: it gave a good general view of the
subject and revealed differences between users. Involving different actors and user groups in ideating
solution approaches with ICETS and Infosys helped the users understand whether AR was indeed the
right solution. In the extant literature, co-creation has been seen as useful to the solution design process,
and both users and service providers (Steen, Manschot, and Koning, 2011). The outcomes from the AR
design cases are in line with these findings.
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After determining user expectations, ICETS and Infosys ended up with many options. The number of
desired features may be many and diverse, expectations may be contradictory and conflicting, and
different users may have contrasting opinions. In this situation, the most essential features must be
selected for further development (co-creation and design thinking approaches used in the studies). A
viable underlying problem use case is necessary for a successful AR design. One selection criterion is to
choose the possible business use case as the basis for further development. Another way to limit the work
is to focus on the most prospective users. The ICETS and Infosys cases had specific use cases that
needed to be addressed to enrich the retail customer experience, including finding product combinations
the user wanted and providing a personalized and secure experience.
Though the number of requirements that the users propose during co-creation may be large, the number
of features to be implemented must be reduced. The features should be categorized according to physical
function and user-satisfaction, aligned with developing the desired AR solution. Using the proposed
categorization from Kano (2001) and Kano, Seraku, Takahashi, and Tsuji (1984), the ICETS case uses
the criteria (Chapter 3) to help select the design attributes for the AR solution needed.
For the customer, a good customer experience includes the easy and pleasant use of the AR set up that
yields satisfying results. For the retailer, good customer experience (CX) means that the solution is easy
to deploy, supports the business CX management initiative, and addresses the specific retail experience
(Väänänen-Vainio-Mattila, Oksman, and Vainio, 2007). In other words, the AR solution needs to be
valuable to the user, in addition to being useful, usable, and desirable (Morville, 2004). The ICETS and
Infosys cases underscore these customer experience imperatives in the human-centered approaches used.
From these cases, users' engagement (including different types of customers) in the AR solutions design
and development creates more stickiness for why the solution is needed, as what the technology provides
versus what it does not is understood upfront. Both these AR design cases show that these humancentered approaches to develop AR solutions can enrich retail customer experiences.
Solving critical challenges and bottlenecks makes the solution valuable and usable for the user. Enabling
other desired features makes the solution desirable and pleasant to experience. In other words, one must
consider the unique characteristics of the retailer's desired functionality that is being enriched during the
development process (ICETS – endless aisles with a catalog to browse; personalized, secure virtual
fitting for Infosys)
AR is an area where photorealistic rendering is appreciated; realistic lighting and shadows are therefore
essential. Dimensional accuracy is also crucial when deciding whether a lamp fits in an existing space
(finding from LP case that needs a design focus). Secondly, the lamp is seldom in an empty space. The
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space is occupied with existing furniture, and occlusions and collisions between real and virtual objects
create friction (finding from LP case that needs a design focus). Solving these issues improves the user
experience considerably in the use of similar AR applications.
The purpose of using AR is to enable users in a meaningful way. This means it is critical to understand
the AR technology's underlying design attributes and select the technology that makes sense for the
specific customer experience improvement or the characteristics it is meant to address. The Infosys and
ICETS cases determined how to select, design, and develop AR solutions that are feasible and viable to
enhance specific elements of retail experience. A well-designed AR should be practical, easy to use, easy
to learn, organized, symmetric, attractive, and pleasant if it is to provide useful and relevant information
to users. It should contemplate the emotional aspects of the experience. AR should be novel and
enjoyable to empower and encourage users to express themselves on social media. Chapter 6 presents a
framework, based on the analysis of the cases, for how to design AR with user involvement to enrich
specific retail experience elements or scenarios.
Human-centered approaches may not create ideal AR designs that everyone will accept and engage with
when installed. They are based on a representative number of participants, their ideas and explanation of
the problem use case and its interpretation, the designers' skillsets, and limitations of what the technology
offers. The larger population has many different biases, goals and expectations, and perceptions of a
good customer experience. However, it is a starting point for more research on how human cognition and
beliefs and values can be used to design solutions with emerging technologies like AR.

7.2 Theoretical Contributions
The extant literature reviews in Chapter 3 uncovered gaps that this research attempts to close. The
identified elements of AR are technology, context, and customer experience. One of the gaps uncovered
was that little is known about the contexts where AR is used to enrich the retail customer experience.
Instead, there has been much progress in technological aspects among practitioners and the research
literature. Using two cases to demonstrate the impact of AR in retailing, this research attempts to uncover
AR's potential to enrich the retail customer experience.
Second, there was a gap in extant literature that combines in-depth case studies of AR applications with
cross-case analyses to compare different types of retailers and situations. This leads to understanding the
conditions under which AR is more or less suited to the context, and the extent of the potential value of
AR in practice to enrich customer experience. This research uses both in-store and mobile contexts in
two different retail settings - clothing and lamps - to understand how AR can impact customer experience
at the organizational and customer levels.
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Third and finally, there was no study or article in extant research on how to design AR experiences by
engaging customers and retailers upfront to develop solutions to achieve intended outcomes. This
engagement becomes important to define the specific needs for which the AR solution is required and
how it will enhance a particular retail customer experience gap or challenge. This research uses the
human-centered approaches of co-creation and design thinking, in two different cases, and engages with
retailers and customers to design AR experiences to address specific customer experiences.
Based on the analysis of the cases and its findings in both the impact of AR study and the design of AR
study, the important theoretical contributions from the research are the explanatory AR customer
experience impact model presented in Chapter 4 and the Designing AR using human-centered
approaches model presented in Chapter 5. The research also provides a framework for the steps to design
AR expriences with users as presented in Chapter 6 based on the analysis of the two cases studied.
7.2.1

AR customer experience impact model

The AR customer experience impact model integrates two research streams. The first is research on AR
and the emergent sub-stream of AR in the context of retail (Boneti et al., 2018). The second is a stream
of research on digital technology impacts in retail experience (Demirkan and Spohrer, 2014; Pantano,
2014; Hagberg et al., 2016; Pantano, Rese, and Baier, 2017; Pantano, Priporas, Sorace, and Iazzolino,
2017). The model offers an integrated customer experience theoretical framework and an explanatory
conceptual model for how AR can impact retail customer experience.

This model can be used to evaluate if retail customer experience strategies are "good enough" and
improve them accordingly. The model determines the extent to which retail experience can be enhanced
through the nine AR impact mechanisms, as developed in Chapter 4, on both the retailers' customer
experience management strategies and consumers' perceptions of customer experience. Simultaneously,
the conceptual model emphasizes the critical role of how the characteristics of AR, via the nine impact
mechanisms, impact the retailer and customer attributes in different retail settings and formats. These
attributes are further impacted by the retailer's digital transformation journey and the consumer's goals
and expectations, played by choice of the right AR technology, able to respond to actual "call to action".
The model is simple to describe in terms of what AR technology characteristics are and how they are
affected by the underlying technology design attributes. Yet it is distinctive (Gregor, 2006) in how the
dimensions of AR, Retailer, and the Consumer can each be explained with respect to individual attributes
in each dimension. The impact mechanisms can affect the dimensions for how AR can enrich the
customer experience in retail.
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Combining the advice by Gregor (2006) and Guba and Lincoln (1994), the five evaluation criteria
against which the explanatory model of AR impact on retail customer experience should be assessed are:
Novelty, Credibility, Transferability, Dependability, and Confirmability. Table 35 evaluates the criteria
set out in Chapter 2 to assess the explanatory model from Chapter 4, a key contribution from this
research to the extant theoretical knowledge.
Table 35. Evaluating the contribution of the explanatory model
Evaluation criteria
Novelty

Credibility

Transferability

Dependability

Confirmability

7.2.2

Assessment
The developed model builds further on extant knowledge on AR by relating it to
the concept of customer experiences. While customer experience is a commonly
employed conceptualization of the competitive logic of retail and has a solid
empirical and theoretical basis, the customer experience concept has not been
linked directly to AR in previous research.
Credibility has been built up through prolonged engagement in the field and the
persistent observation and triangulation of data. It has been instantiated by
combining multiple sources of data to triangulate findings. With preliminary
analysis throughout, the iterative research process has been an effective way of
isolating key issues that could be further researched. It has used multiple data
sources, including having the view from additional interviews of persons and
additional sources such as documentation or observation.
Through rich accounts for the respective settings in which the AR solutions were
introduced to facilitate the transferability of findings in the cases studied. By
searching for sought variance in the devices, retail formats, geographies, and target
audiences to expose similarities and differences in the workings of AR and the
customer experiences from a retailer and consumer perspective. The model
provides transferability via the identified impact mechanisms and the retailer and
consumer attributes identified from the cases.
Use of initial theoretical framework to organize data. Extensive use of quotes and
empirical data to illustrate the key points made in the analysis. In writing case
description and analysis, I attempted to let interviewees carry the narrative rather
than forcing empirical data into my arguments.
Ongoing auditing throughout the research process has been a way of increasing
the confirmability of the research. Initial literature studies were compared with
those of fellow researchers or published at academic conferences to ensure an
appropriate point of departure. Analyses of impact and design cases were
presented at peer-reviewed conferences and workshops. Finally, the quality
attributes of the whole research process are evaluated here.

Designing AR using a human-centered approaches model

The explanatory model from Chapter 4 has been extended to incorporate human-centered design
characteristics as part of how to design AR with users. This moves from a technology view of AR to a
human-centered view based on the cases analyzed in Chapter 4, the maturity of the technology, how it
has been used in the customer's shopping journey, and the doubts it creates for the customer (Chapter 5).
Using human-centered approaches (Maguire, 2001) to design AR adds to the extant theoretical
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knowledge. The use of human-centered approaches to design AR has been scarcely researched to date
per extant literature reviews.

Two approaches have been introduced in this research: co-creation and design thinking. They engaged
users to design AR that were feasible to enrich specific retail customer experiences. Chapter 5 extends
the conceptual model to incorporate the iterative human-centered design process. This model, used to
analyze the cases, contributes to extant research on how to design AR experiences with user involvement
to enrich retail customer experience. Chapter 6 proposes a framework for how AR designers can develop
AR solutions with users to have the intended outcomes, based on the findings from the two humancentered approaches used to analyze the cases in that chapter. The study from Chapter 6 shows that with
human-centered approaches, one can determine the cognitive aspects and the goals and needs of users
and determine an AR solution that supports those needs. These approaches identified bottlenecks in the
adoption of AR technology and the need to focus on solutions to solve the most essential characteristics
and requirements. The solution would thus be designed to address the specific retail experiences
presented via the use cases.
According to Gregor and Hevner (2013, p. 351), "It is important to note that some degree of flexibility
may be allowed in judging the degree of evaluation that is needed when new DSR contributions are
made; particularly with very novel artifacts, a "proof-of-concept" may be sufficient." Essentially, the
general human-centered approach was tested naturalistically (Pries-Heje et al., 2008) by two AR
developers targeting retail (IECTS and Infosys). The researcher inferred learnings from the real-world
use of the approach to articulate a set of principles for how to use human-centered design in this specific
context effectively. This is seen as an initial step to contribute to the extant theoretical knowledge by way
of approach evaluation. This should, in subsequent research, be followed by other forms of evaluation,
including the additional principles developed in this thesis, in an iterative process of theory development
and refinement (c.f. Carlsson et al., 2011). Table 36 evaluates the criteria set out in Chapter 2 to assess
the AR Design model from Chapter 5, a key contribution to the extant theoretical knowledge from this
research.
Table 36. Evaluating contributions for AR design using a human-centered approaches model
Evaluation criteria

Assessment

Completeness

The model provides an iterative approach that engages users to clarify the business
use case scenario. It solicits requirements from the users for what are must-have
features, makes sure the technology is a good fit for the solution desired and will
be feasible and viable via evaluation and testing of each iteration. This allows
users to fully understand what is being designed and whether it addresses the use
case and makes the solution usable

Simplicity/Ease of use

By engaging cross-functional teams of users who have different levels of
engagement and knowledge with AR technology, and the designers and
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developers of the technology solutions working together iteratively, this model
provides opportunities to design feasible solutions, with the users knowing the
limitations of the solution in the process
Consistency

The participation of the retailer and different types of customers with the designers
and developers allowing for feedback, comments, and opinions in the design
process; all understand the objectives as well as the steps to achieve them; videos
and overviews of what the technology can and cannot do; visual techniques like
customer journey mapping are used for the participants to map out the must-have
features to address the retail experience challenge; the prototypes produced are
evaluated and tested to make sure the solution is feasible and viable to enrich the
specific customer experience use case

Quality of results

The cases analyzed did not include the implementation of the solutions designed
using human-centered approaches. However, this approach provided context for
how to design quality solutions that included the must-have features to meet the
varying needs of the participating users, including the retailer and the customer,
and knowing the current technology limitations of AR. The quality results from
the design process included the must-be quality elements. These are potential
bottlenecks of the solution. Without them, the solution is not feasible, so these had
to be addressed. One-dimensional quality elements have a significant impact on
user experience and are thus important; hence, the technical solution must be
reliable. The cases using the human-centered approaches provided the context for
this model, building quality in the iterative process.

7.2.3

Framework of steps to design AR with users

The research identifies a framework of the steps to design AR experiences with users based on the AR
design study of two cases using human-centered approaches (Table 34 in Chapter 6). The steps relate to
the Type V theory of Design and Action (Gregor, 2006) by providing a rationale for why the technology
is needed, a clear understanding of the problem use case, and how it affects the business model being
impacted. It includes what the users need, whether the chosen technology addresses the problem and
what the users have termed as must-have requirements, and whether the solution creates ease of use,
usefulness, and desire. Finally, it evaluates and tests the solution designed to ensure that the desired
quality is achieved while knowing the technology limitations. This framework is an initial contribution
and should be extended in future research to include the cognitive and emotional aspects of the users
based on familiarity, need, task to be fulfilled using the AR technology.

7.3 Practical Implications, Limitations, and Future Research
The research has determined several implications for designers and retail managers, identified
limitations, and provided future research opportunities, detailed in the following sections.
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7.3.1

Practical implications

The case analyses have demonstrated multiple implications for AR technology designers and retailers.
These implications must be addressed with maturity in the technologies and retailers to enhance the
customer's retail experience. Table 37 summarizes the implications for the designer and retail manager.
Table 37. Implications of AR in retail customer experience
Stakeholder

Implication
Designing for larger populations

Description
The AR design must account for
different types of people, level of
familiarity and engagement with
the technology, personal biases,
and preferences

Virtual objects fit in the physical

Augmenting the real world with

world

3D objects needs to make sure
they fit in the place the
augmentation is required, and do
not block or hinder the physical
reality where the augmentation
will be experienced

Level of information presented

Different users need to view and
access different levels of
information based on their

AR Technology Designer

motivation, biases, familiarity, and
sensitivity. Designers must
develop solutions to cater to these
variations
Personal information

To offer personalized and secure
solutions, AR designs access
personal information, creating a
sense of doubt in the users. The
design should have user consent as
part of the interaction

Interactivity

AR design should provide
interactivity to the users. Users
should be able to participate in
modifying the form and content of
a mediated environment in real-
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time; otherwise they will not
benefit from this immersive
technology to make decisions
Product choices via

AR can help overcome product

personalization

choice overload by integrating
with AI and RFID / authentication
to strengthen consumers' choice
confidence by narrowing the
number of choices offered to a
consumer via personalization and
security

Digitizing customer journeys

AR can be considered drivers for
retail experience innovation by
attracting and maintaining
customer attention and directing
traffic toward cross channels.

Retailers

Immersive Experience

AR through the characteristics of
vividness, information level and
interactivity provides options for
consumers to experience this
technology for utilitarian, hedonic
or enjoyment purposes using
different devices in different retail
settings

Retail digital transformation

The retailer's business model and
digital maturity are important to
ensure AR's effectiveness in the
customer experience strategy –
this cannot be a standalone,
disconnected experience unmapped to strategy.

Implications for AR technology designers
The Saks case demonstrated the need to design smart glasses that cater to both right and left-handed
people to account for people who already wear glasses and to contain the heat and power dissipation
more effectively. These are critical for continued usage beyond using them for hedonic and enjoyment
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reasons for making shopping decisions. The implication for designers is to understand customer profiles
and variables in wearing headwear to make sure it is comfortable.
Image recognition is one of the essential features of AR. Users expect AR precisely to recognize objects
they point their smart devices at. AR must recognize these objects to superimpose the relevant virtual
content onto the existing reality.
Another essential factor of augmentation quality is correspondence quality. AR displays virtual content
onto reality. Correspondence quality refers to how AR can overlay and map virtual content onto the
precise place where it belongs. The LP case indicated that users were concerned about the size and fit in
their homes because the augmentation quality was not good. If AR is unable to display virtual content
onto the appropriate place, the augmentation quality will be unacceptable.
Information quality refers to the extent to which AR provides relevant and sufficient virtual content to
users. The reliability of the virtual information is important, and so is the quantity of information, which
should be based on user expectations and requests. Presenting too little information fails to satisfy users
who have tasks to perform. Displaying too much information can overwhelm users. Therefore, AR
designers need to develop AR applications that display output based strictly on users' needs and desires.
The ICETS case showed that different types of customers expect different levels of information content
and utilities to search and compare brands and prices.
The control of access to users' personal information has become a significant issue for people using AR
technology. Consumers expect AR applications to display personalized output to users, but to do that,
AR needs to collect users' personal information. Sometimes users are reluctant to share personal
information such as body shape, size, preferences, their name, email address, and location with an AR
application because they have no idea how it will ultimately be used. It was highlighted in the Saks case,
where users were cautious about using the AR smart glasses for decision making.
Interactivity refers to the "extent to which users can participate in modifying the form and content of a
mediated environment in real-time" (Steuer, 1992, p. 84). As technology advances, interactivity becomes
an even more integral part of the application. Augmented reality with no interactivity component is
similar to obsolete technology that did not enable users to interact with it.
Integration with other digital technologies and social media is vital for customers to eliminate some of
the cumbersome touchpoints in their shopping journey. It was illustrated by all of the cases analyzed.
That means designers should ensure the integration is frictionless and easy to use from the AR device.
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Implications for retailers
AR provides multiple implications to retailers in terms of how they could affect customer experience
management via offering products that matter to the customers, creating differentiated immersive
experiences in the customer’s shopping journey, providing different tuchpoints for customers in the
different retail formats and using AR in their digital transformation strategy for how AR could be
integrated with other digital technologies to enhance the customer’s retail experience online or offline.
Product choices via personalization: Previous research has shown that a greater variety of products on
offer can have adverse effects, potentially leading to choice confusion (Garaus et al., 2015). The findings
from the Saks, ICETS and Infosys cases indicate AR's potential to enhance consumer choice confusion
via personalization and offering product choices that make sense for the customer. We know that if
customers are presented with a significant number of options at the consideration stage of the purchase
journey, choice overload can negatively influence their ability to choose. The findings suggest that AR
can help to overcome this choice overload by integrating with AI and RFID / authentication and may be
able to strengthen consumers' choice confidence by narrowing the number of choices offered to a
consumer via personalization and security (Saks, ICETS, and Infosys cases).

Digitizing customer journeys: AR strategies can be considered drivers for retail experience innovation
(Moorhouse et al., 2017). AR can inspire consumer behavior by attracting and maintaining customer
attention and directing traffic toward cross channels. The in-store set-up can provide customers options
to virtually try-out, get pricing information, compare choices and brands and then narrow the selection to
physically try-out or make a purchase decision digitally; alternatively, they can start online and purchase
in-store; or they can be in the online channel and make decisions. Adding digital information, either
textual or graphical (all cases), and a means to store selections made in one channel and used in-store or
online (Infosys case), gives both functional and emotional extra value to the customer experience.

Immersive Experience: The Saks case examines hedonic values provided by the set-up in the retail
domain, via the smart glasses as a fashion accessory, with multiple functions of voice and field vision,
and looking more or less like normal framesets. It, therefore, contributes to the provision of the hedonic
values of enjoyment and aesthetics. The technology develops a new conceptualization of AR design. It
includes smart-glasses optimized for weight, thermal management, and field vision, integrated for user
authentication, and providing an ability to select and make a purchase decision in-store. Regarding
consumers' acceptance of AR, the Saks case showed that there could be an increased uptake by a broader
range of shoppers by making the glasses more socially acceptable (e.g., discrete and subtle), useful,
comfortable, and natural to interact. It could even be fashionably acceptable (Carmigniani et al., 2011;
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Poushneh and Vasquez-Parraga, 2017). The LP case showed that mobile AR technology offers a strong
potential to be an essential driver for consumer adoption. Consumers having the ability to view AR
experiences and interact with products through their mobile devices will lower the barriers to adoption
because they are already familiar and comfortable with the technology involved (Howland, 2016). From
a security and privacy perspective, AR systems, although advanced, at the same time do not protect the
user's privacy, thus allowing others to access or see information (Carmigniani et al., 2011). It represents a
problem concerning the confidentiality and security of information (highlighted in the Saks and Infosys
cases). Traditional in-store shopping, via the Saks case, can stimulate pleasure, enjoyment, and
excitement (Hart et al., 2014) while online shopping has been said to offer little experience value
(Mathwick et al., 2001). However, more recent research suggests that shoppers also seek out recreational,
enjoyable online shopping aspects (such as via the LP case) (Fiore, Jin, and Kim, 2005; Konus et al.,
2008).

Retail digital transformation: Retailers are experiencing multiple digital technologies to fuel customer
engagement in online and offline retail environments. The need to share empirical cases and findings on
a global scale is imperative for retail systems' stakeholders. Because of technology's speed, retailing
faces a constant metamorphosis; this research provides evidence via different studies offering ways to
adapt to rapid changes. Thus, practitioners can consider implementing specific AR that can provide the
experience they seek to deliver. Rather than merely seeing an AR as a way to enhance service, the
research illustrates AR's potential to enhance the retail experience (the AR impact and design studies
show this promise).
7.3.2

Limitations

This research used different retail settings to address different use cases to understand the potential
impact of AR to the retailer’s customer experience management as well as how consumers perceive the
experience. It provided for how by engaging users upfront using human-centered approaches in the
design of AR solutions, specific retail experiences challenges could be addressed. The research was
limited by the qualitative analyses of the cases primarily because of the focus on understanding the
nature of the research issues rather than on the number of observed characteristics by interpreting and
contextualizing meanings from people’s beliefs and practices in terms of how the user of AR affected
their retail experience in the different retail settings. It provided an opportunity to gain an in-depth
holistic view of the research problem and facilitate describing, understanding, and explaining a research
problem or situation and allowed for human centered design and explanatory focus where the focus is on
a contemporary phenomenon using an emerging technology.

184

The products augmented were primarily clothing, except for the lamps in the LP study. Understanding
how this technology could play a role with all of the retail industry's different products and services was
therefore limited. The displays were limited by what was available in the AR impact studies though they
provided a sufficient basis for showing how the technology can enrich retail experiences. In the AR
design studies, the AR technologies were selected based on the underlying design attributes. The
technology was limited by its current maturity and how it was integrated with other digital technologies
in the customer's shopping journey. The research, via the human-centered cases, showed that it was
possible to select AR technologies with the desired integration of other technologies that met specific
retail experience challenges.
The studies were conducted in Denmark and the US, and the studies did not address any cultural or
social issues specifically. The studies also did not specifically address the retailer's location, brand or
storefronts, nor impacts of the political climate, economy, or geography. This is a field of research that
can be expanded as AR continues to expand in retail and customer and retailer attributes, as well as
economics, political climate and geography become critical differentiators to be studied.
There are challenges with the large scale use of AR at this time due to lack of proven business models,
standardized application design and development standards, technology maturity, security and privacy
issues, not well articulated use cases or content for AR use, and social acceptance due to ethical and legal
concerns. This research provides insights to create meaningful retail experience by engaging retailers and
different types of customers upfront using human centered approaches to design solutions that are usable
and viable and the nine impact mechasims that both retailers and customers should be cognizant of to
enrich retail customer experiences.
7.3.3

Future research

The findings from the AR impact and AR design studies have created multiple opportunities for future
research. With the ongoing retail transformation, AR applications promise to play a prominent role in
shaping the customer's experience across the customer journey and in different channels.
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Contribution to Technology-driven retailing: This research extends the previous research on the
impact of new technology on retailing (Demirkan and Spohrer, 2014; Pantano, 2014; Hristov and
Reynolds, 2015; Hagberg et al., 2016; Pantano, 2016; Willems et al., 2017; Bertacchini et al., 2017), via
the AR impact study, by introducing the concept of shopping as an integrated experience and as an
extension of the traditional in-store shopping activity. The research focuses on the evaluation of the
effects of AR solutions on the retail customer experience. Moreover, as immersion varied among
individuals (Miller and Bugnariu, 2016), based on familiarity, it confirms that an individual's previous
exposure to AR or other innovative digital technologies influences their everyday experience. By closely
looking at the different business models specific to various technological characteristics available,
different engagement values can be offered to customers, thereby broadening the way to understand the
benefits of interactive digital technology in retailing.
Customer differentiation based on familiarity: The current AR design study in the ICETS case
uncovered that digitally savvy customers had different technology needs than novices. Future research
may consider the moderating role of consumers' familiarity with the technology to ensure users' different
shopping outcomes and repeat users using other digital integration like AI and Big Data. More
customized and personalized AR characteristics could be provided based on the type of customer.
Seamless integration between channels: Because the embedding of digital information into the
customer's physical environment is a crucial feature of AR, there is a need to extend the Infosys case
findings. The research should investigate which modalities of information (e.g., text, image, or video)
and combinations thereof work best for enhancing the customer experience across various channels and
interactions with humans or digital assistants at any touchpoint of the journey.
AR beyond physical products: The LP study demonstrated the importance of situational contingencies
or the context of use, such as the function or purpose of AR concerning products, and the need to extend
AR-based experiences through social networks (e.g., allowing the incorporation of fellow customers and
shared decision making). It will not only determine whether customers find the technology valuable but
also acceptable. Also, a relatively underdeveloped direction is whether AR can be effectively used to
enrich the delivery experience of intangible and co-produced services (instead of physical products).
Providing value-added services in retailing: The Saks case revealed the potential in integrating
different digital technologies. With the ongoing digital transformation in retail, AR affords a way to
integrate other value-added services that enhance the customer's shopping journey – these could be
rewards programs, loyalty programs, discounts, and services based on customer stickiness. To date, this
area has not been covered in research on how AR can affect retail customer experience.
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7.4 The Future Outlook for AR and How Retailers can Benefit
AR is undergoing many changes as the technologies it relies upon improve to provide better design
attributes and more robust integration capabilities. The emerging trends can allow retailers to look at
other ways to enrich retailer customer experience17.
Integration of AI with AR: Artificial intelligence and augmented reality have been regarded as unique
technologies however there is a tremendous potential to be integrated. Together, these technologies can
use advanced machine learning and other AI methodologies to build highly personalized and interactive
environments and improve image recognition. In retail, there are different types of shoppers using
different channels and needing multiple levels of information content and the search capability for
comparing products based on their personas.
Rise in the number of AR avatars: In the past few years, virtual celebreties have become popular and
have appealed to consumers who have become their virtual influencers. Retailers have the opportunity to
incorporate these avatars into their business processes to attract users but also to help them in navigation
inside/outside the physical store, adding a hint of beauty to their overall experience, and more.
Gearing up vehicles with the power of AR: As autonomous vehicles gain popularity, people are
curiously waiting to get into these self-driving cars. This creates a tremendous potential for integration
AR into these vehicles for automobile manufacturers. Retailers have an opportunity to present discount
coupons for shopping, based on GPS of where the vehicle is, providing for products in a home-like
setting in the vehicle. Hence, the driver feels like they are at home while being driven.
5G will speed up AR/VR evolution: The merging 5G will enable super-fast mobile networks to
increase the pace of data transfer to the cloud, data processing will be a lot faster to enable the formation
of virtual images, to provide an enhanced virtual experience to consumers. There is potential to improve
underlying AR technology design as 5G can boost the experience level even in low-bandwidth, lowpowered environments. This will make it possible to enjoy a better-augmented experience with cheaper
headsets and devices. AR will become more affordable for retailers who today find the solutions

17

https://appinventiv.com/blog/ar-vr-trends/ - this article looks at the emerging trends in AR and VR 2020-2025.

https://www.forbes.com/sites/bernardmarr/2020/01/24/the-5-biggest-virtual-and-augmented-reality-trends-in-2020-everyone-shouldknow-about/#28ac327b24a8 This Forbes article talks to the biggest trends in terms of how AR-VR is emerging and how it is being used
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expensive or not providing the right level of experience due to network connectivity, bandwidth, or aging
infrastructure.
The advent of WebAR: This development will facilitate users interacting with AR in the web space. It
will enable them to get exposure to AR on different browsers regardless of which device they run upon,
resulting in lower barriers to usage and higher overall experience. Customers can now interact with
products and services using AR online or on their mobile devices, providing retailers opportunities to
engage more actively using AR with these customers.
Advancement in AR displays: The display of the AR headsets will be magnified with the emergence of
high-power content displays on the screen without blurriness or putting a strain on the eyes. These
improvements provide retailers more significant opportunities to offer better photorealistic experiences
for the customers to engage with to make decisions for purchase while looking for products.
The emergence of AR-based indoor navigation: One emerging trend is using AR for indoor navigation
to assist people indoors. This technology will engagingly and effortlessly show people the path towards
any particular product, software, or location, giving them an optimal experience without relying on
others. It has good relevance for retailers in-store to help customers find specific products, facilities,
restaurants, etc. while spending time at the retailer.
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8 Conclusion
The emergence of AR has occupied the interest of researchers and practitioners alike across the world. Its
echoing impact on the future of retail business can no longer be overlooked. Retailers are increasingly
gearing towards the adoption of AR technology within their business streams, shaping how they present
their products and integrating the ways by which outstanding service and enjoyable customer experience
to customers is being delivered. This research sheds light on the increasing importance of AR for how it
could enrich retail customer experience in different store formats using a qualitative method on AR
impact and AR design case studies. It demonstrated how AR in retailing impacts the various stages of the
consumer journey turning it from a linear to a non-linear one. The research offered specific guidelines on
approaches to enrich retail customer experience dimensions based on customer expectations of what the
retail experience should be. It used human-centered approaches to highlight what retailers could provide,
and the feasibility of AR displays and formats, ultimately leading to higher purchase intentions.
From this research, it is clear that AR can provide retailers with several opportunities to enhance
consumers' experience and attract potential users to interact with products and touch them in an
augmented way (Brengman et al., 2018). It could lead to increased consumer engagement (Javornik,
2016a, b), enhance product tangibility (Vonkeman et al., 2017), and increase the willingness to buy.
Thus, increased interest in AR in retailing among researchers and practitioners is most likely to continue.
However, AR is still in the nascent stages for retailers and business-oriented research, and there is an
excellent scope for further development. The customer experience will become a big challenge for
retailers in the future. The integrated shopping experience will dominate many retail markets through AR
with other value-added services like that make the interactions safe and secure and will play a pivotal
role in the future of retail experience. There are many reasons for the promising future of AR in retail.
User experience: AR creates a superior user experience by providing an in-store experience irrespective
of the customer's location. The technology, via integrating with AI and RFID technologies, can provide
contextual and personalized products and services while protecting the privacy for the consumer.
Customers can use AR to superimpose a product or service depending on the need and find the optimal
choice to suit their requirements.
Reduced operational cost: The efficient use of AR in an integrated shopping system can significantly
reduce the retail store operating cost. An AR-powered decision will reduce the product return ratio
significantly. The number of in-store employees will decrease with the implementation of AR
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technology. It also provides opportunities for retailers to not have to stock everything in-house and have
high inventory and supporting personnel.
Collection of customer behavior information: With the help of AR technology, retailers can get more
detailed information about choices, interests, size, and other kinds of data, which can be utilized to
increase customer engagement and loyalty. The future of the retail experience will rely on better business
intelligence. AR will help collect the right business information and help retail stores create a
competitive edge over their competitors. This is possible by integrating AR with peer reviews, AI, RFID
and BigData technologies as well as how customers choose to pay for the products and have them
delivered.
Improved personalized product ordering: AR will help customers to order personalized products more
efficiently. An AR-powered mobile app can easily take a personalized order by taking the customer's
right and correct choice. It enhances the customer experience and satisfaction, and the productivity of
retail stores, thereby enhancing the retail experience.
The success of AR solutions depends on how well developers account for human aspects and how that
influences technology acceptance and user experience to make decisions. A close collaboration with
users is essential to design AR solutions that the users will accept to perform different tasks that add
value and enriches their retail experiences. Security and privacy issues also play a significant role
(Roesner, Kohno, and Molnar, 2014; Roesner et al., 2014). The customer and the expected retail
experience will have a significant role in the development of AR solutions and should be the focal point
of the solution development process (Helkkula, Kelleher and Pihlström, 2012).
The research demonstrated that AR could increase value during and between touchpoints in the
customer's shopping journey. It can also reduce value depending on how it is implemented and received
from the customer's perspective. Customers can form negative impressions based on initial experiences,
disjointed journeys, or friction while interacting with AR. Value creation is likely to occur when digital
technology supports the customer's current goals or desires, facilitates meaningful interpersonal
relationships, and enhances the customer experience. Therefore, retailers' good use of digital technology
can strengthen customers' willingness to visit or return to retail stores in different formats.
The studies showed that we live in a customer-driven world, where the informed customer, not the
retailer, can dictate much of the desired experience. No longer can retailers be passive observers and
hope their product content finds the right shopper. This was demonstrated in the Saks and LP AR impact
cases and the Infosys Design Thinking case. Retailers must be able to serve consumers with immediate
and personalized content, anytime and anywhere. Current AR technology strategies to deliver an
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immersive, customized shopping experience, improving flow among consumer touchpoints, and
providing content that has an emotional and cognitive fit, can provide this level of service.
There are multiple avenues for the research to be extended with the continued maturing of AR in retail
and what this implies for retailers and customers via the technology trends. It provides integration
opportunities with IoT, AI, Blockchain, cryptocurrencies, other value-added services, etc. that can
transform customer shopping journeys and the dynamic touchpoints that emerge in a personalized way.
Secondly, it provides opportunities to strengthen ways to engage users upfront to design and develop AR
set-ups in retail, meet the desires of retailers and customers, establish what is feasible, and design and
develop viable options. The qualitative constructs, the theoretical framework, and the conceptual model
developed from the studies could be used for quantitative and mixed-method analysis as AR becomes
mainstream, and its acceptance and adoption increase. Thirdly, the research could be extended to
different locations, socio-economic diversities, cognitive and emotional attributes, demographics, and
cultures to understand how immersive experience affects diverse groups. Given this is an emerging
technology, it might make sense to continually engage practitioners who are using AR in different
settings into academic research to extend the knowledge sharing and learnings further. That would
strengthen the development and use of AR in retail to enhance the retail experience in different formats
and settings.
This research was exciting and a great learning experience in multiple ways. It provided context and a
broad view of the retailing industry, its challenges, and the transformation journey retailers are on for
multiple reasons. It gave an increased understanding of AR's potential to provide and add value for
customers in the engagement and experience of their shopping journeys. It also showcased the immense
potential for retailers to continue to transform across products, services, and channels.
This thesis is a starting point for continued research in moving AR technology from how it has been
employed today to how AR-based customer experiences will become vital in transforming retail and
customer experience across different channels and formats. Interestingly, the pandemic has created a
more purposeful need to accelerate the digital transformation in multiple businesses and AR is one of
these technologies that holds a strong place to drive this transformation in the new normal being formed.
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Appendix 1

Published Papers
Though this was a monograph based thesis, several papers were published to highlight the areas
of research in different conferences and learn from other researches in terms of findings,
learnings for AR is being used in the different domains as well as its growing interest in the
theoretical space. The papers that were published during this research period are in the areas of
literature review, the AR impact studies, and in the user involvement of AR technology
selection.
Paper 1: C. C. Hofma, S. Henningsson, and N. Vaidyanathan, "Immersive Virtual
Environments in Information Systems Research: A Review of Objects and Approaches," in
Academy of Management Proceedings, 2018, vol. 2018, no. 1, p. 13932: Academy of
Management Briarcliff Manor, NY 10510
Paper 2: Vaidyanathan N. (2020) ICVARS 2020: Proceedings of the 2020 4th International
Conference on Virtual and Augmented Reality Simulations February 2020 Pages 27–
34https://doi.org/10.1145/3385378.3385383
Paper 3: Henningsson, Stefan; Vaidyanathan, Nageswaran; Archibald, Philip; and Lohse, Mark,
"Augmented Reality and Customer Experiences in Retail: A Case Study" (2020). AMCIS 2020
Proceedings. 18.
https://aisel.aisnet.org/amcis2020/strategic_uses_it/strategic_uses_it/18
Paper 4: Vaidyanathan N. (2020) Augmented Reality Technologies Selection Using the
Task-Technology Fit Model – A Study with ICETS. In: Rocha Á., Adeli H., Reis L.,
Costanzo S., Orovic I., Moreira F. (eds) Trends and Innovations in Information Systems and
Technologies. WorldCIST 2020. Advances in Intelligent Systems and Computing, vol 1160.
Springer, Cham. https://doi.org/10.1007/978-3-030-45691-7_61
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Appendix 2
Hype-cycle for Emerging Technology perspectives on Augmented Reality

The hype cycle for emerging technologies from Gartner (2019) and the trend of interest in AR worldwide shows
that the technology is still not scalable and has not reached its plateau. Gartner predicts it will be 5-10 years for AR
to reach its plateau. The hype cycle for display and vision also from Gartner shows that AR is climbing up the
slope of enlightenment (there is promise) however it will be 5-10 years before it is adopted mainstream. This data
further strengthens the need to continue to research AR potential in retail. While AR continues to mature as a
technology it is interesting to note the large number of movements happening in this space across different
suppliers for components of AR system. The table below highlights the two years of key shifts happening. Key
movements in the AR space (2017-2018) as it continues to become more relevant and mainstream.
Source: Gartner (September 2018)
Date
Event
Value Chain Impact
Magic Leap
August 18

launches Magic

Hardware

Leap One
July 18

High-profile HMD provider releases first device to market
after significant technology pivot

Amazon launches Software and One of the few high-value, consumer-facing applications of
Part Finder

apps

AR seen to date
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Qualcomm
June 18

announces
Snapdragon XR1

Hardware

First dedicated silicon to optimize immersive experiences and
leverage AI capabilities

Platform
June 18

June 18

June 18

June 18

Adobe launches

Software and

Aero

apps

PTC acquires

Software and

Waypoint Labs

apps

Apple announces Platforms

May 18

Platforms

APIs for developers to more easily support ARCore and

Foundation

and tools

ARKit

introduces

Software and Brings enterprise, web-based collaboration into the immersive
apps

Camera

Google adds AR

Leverages camera for live-feed interaction with Maps and

to Maps and for

launches Layout

ARCore adds
additional
functionality

Software and
apps

provider

Platforms

Key AR features added, including Cloud Anchors (for shared

and tools

experiences) with compatibility across ARCore and ARKit

of Spectacles

April 18

HoloLens updated Hardware

Firefox browser
for AR/VR

Date

Event

Instant Apps

apps

second generation Hardware

Mozilla launches

Street View data for wayfinding and ARCore support by

Software and AR enterprise tool offering from leading immersive platform

Snap launches

April 18

space by allowing MR content sharing

to Messenger bots apps

and Remote Assist

April 18

true multiuser AR)

Facebook adds AR Software and Adds AR experiences for Messenger chatbots via Facebook

Microsoft

May 18

rendering, 3D detection, persistence/shared experiences (for

Unity offers AR

Instant Apps

May 18

Key AR features added, including face tracking, more realistic

and tools

SharePoint spaces
May 18

AR workflow capture, creation and distribution tool

ARKit 2.0

Microsoft
May 18

AR authoring tool from leading multimedia software company

Software and
apps

Increases awareness for AR and consumer HMDs driven by
leading messaging provider
New features introduced for highest-profile MR HMD
available

Cross-platform browser for immersive HMD experiences

Value Chain Impact
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April 18

Vive provides AR Platforms

Added functionality is tacit recognition of the long-term

SDK

convergence of AR and VR functionality and experiences

and tools

Toshiba
announces
March 18

dynaEdge AR100 Hardware
Head Mounted

One of the few Windows 10 AR HMDs (powered by
dynaEdge DE-100 Mobile Mini PC)

Display

March 18

DAQRI announces Software and
Worksense

apps

AR enterprise tool platform to support smartglasses HMD,
with refocus and emphasis as an end-partner integration
enabler

Google Lens
introduced to
March 18

Android phones
using Google

Software and
apps

More widely available later in year (iOS, stand- alone app)

Photos

March 18

L’Oreal acquires

Software and

ModiFace

apps

Smart mirror application acquisition highlights growing
interest in immersive technologies from leading organizations,
including consumer-facing ones

Facebook
enhances
ARStudio with
March 18

AR Target Tracker Platforms

Allows for tracking and identification of real-world objects via

and image

and tools

the Facebook Camera app

Snap buys

Platforms

Highlights the importance of game engines in immersive

PlayCanvas

and tools

development

Platforms

Highlights the growing importance of AR interface and related

and tools

skills

recognition to its
AR camera
platform
March 18

Apple adds AR
March 18

modules to Swift
Playgrounds

February 18

WebVR becomes Platforms

Recognition of the shared elements and the eventual

WebXR

and tools

convergence of immersive technologies

Hardware

Lowers barrier to entry and time to market for HMDs

Flex launches AR
January 18

reference design
for HMD glasses
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December 17

Vuzix announces
Blade

Hardware

Qualcomm
December 17 announces

Hardware

Snapdragon 845
Microsoft
December 17 introduces
Simplygon Cloud
December 17

November 17

November 17

November 17

November 17

Apple acquires
Vrvana

and tools
Hardware

AR content creation and publishing tool

Positive indicator of Apple’s rumored launch of own HMD

seen to date

Reality Editor

apps

Google launches

Platforms

Poly

and tools

November 17 announces
Sumerian

Platforms
and tools

Platforms
and tools

editing tool
AR and VR object library

Image sensor company

Platform to build immersive applications

Williams Sonoma Platforms

Highlights growing interest in immersive from leading

acquires Outward and tools

retailers and the importance of 3D imaging

Apple acquires

Platforms

Computer vision company specializing in photo image

Regaind

and tools

analysis

Atheer acquires

Software and Extends and enhances Atheer’s AR enterprise tool (AiR

SpaceView

apps

Enterprise) offering

Google announces Platforms

Raises AR consumer awareness and developer interest for AR

ARCore

on No. 1 mobile OS platform

Ubimax
July 17

model optimization

Software and Extends PTC Vuforia offering with content creation and

Amazon

August 17

and tools

PTC acquires

Technologies

August 17

From Simplygon acquisition — software for automatic 3D

AR shopping tool apps

November 17 InVisage

September 17

and leveraging AI capabilities

Amazon launches Software and One of the few high-value consumer-facing applications of AR

Apple acquires

November 17

Smartphone processor optimized for immersive experiences

Platforms

Snapchat launches Platforms
Lens Studio

First Alexa-enabled HMD

announces
Frontline

and tools

Software and Unifies four turnkey modular solutions into a single platform
apps

and technology stack
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June 17

May 17

January 17

January 17

Apple announces Platforms

Raises AR consumer awareness and developer interest for AR

ARKit

and tools

on leading mobile OS platform

Upskill acquires

Software and Extends and enhances Upskill’s AR enterprise tool offering

Pristine

apps

DAQRI launches
Smart Glasses

Hardware

(Skylight) for remote expert assistance
Initially focused on a helmet form factor, this is a long-awaited
HMD offering from DAQRI

Mozilla launches Software and WebXR Viewer (iOS) to make and view AR experiences
AR app

apps

using web technologies and ARKit
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Appendix 3
A summary of illustrative AR use cases in Retail
Area

Apparel

Retailer

Zara

Description
• After downloading the Zara AR app, customers can point their phones at the aforementioned shop window, as
well as "via in-store podiums, on boxes they receive delivering online purchases and via dedicated images at
zara.com," and models Léa Julian and Fran Summers are brought to life for seven- to 12-second sequences. In
the clips, the two present the current Studio Collection by posing, moving, and even talking, offering up an
oddly realistic experience. All looks shown can then be ordered directly at the touch of a button or bought
locally in the store. And, according to a release, "the app features a tool for sharing the experience on social
media, encouraging users to take and submit photos of the holograms, establishing a virtual connection that
appears remarkably real
•

Loreal
Cosmetics
Charlotte
Tilbury

The L’Oreal Makeup Genius app lets customers try on makeup, blend different shades on their faces, and mix
products to get the results they want. By scanning the product’s bar code in a store or selecting the product
online, the app will apply it to the customer’s face using Augmented Reality. L’Oreal owns Modiface, the
company behind Sephora’s Virtual Artist app.

• Charlotte collaborated with software solutions provider Holition and Augmented Retail Solutions to bring an AR
experience to customers using a “magic mirror,” concept that allows customers to virtually try on makeup in an
AR mirror before making their purchase.
•

Footwear

Area

Lacoste

Retailer

Through their mobile app, LCST, customers can select their favorite shoes for a virtual fitting. The app also
creates engaging and interactive in-store signage and window displays using AR technology.
• Lacoste intends to target the youth with their LCST app, and they’ve had a positive response, with more than
30,000 users engaging with 3D products on the platform.

Description
•

Coco Cola

Soft drink leader Coca-Cola teamed up with AR developer Augment to help solve a typical problem that
plagued its B2B sales department: visualising how beverage coolers would look and fit in retail stores. Seeing a
catalogue or website full of cooler options is one thing; bringing them to life and seeing how a fully stocked,
completely merchandised display fits at the end of an aisle is another.
• Coca-Cola’s use of AR allows potential B2B customers to browse every possible option for their store. By
simulating soft drink coolers of different shapes, sizes, and designs, the sales team helps its customers make
better product decisions. Even better, Augment’s app for Coca-Cola integrates directly with Salesforce, allowing
clients to capture photos of every single purchasing option

PEZ

• Austrian sweet brand Pez, famous for its iconic dispensers, has partnered with AR firm Zappar to enable
consumers to interact with PEZ characters via AR experiences in the new PEZ Play app.
• When the app is downloaded, gamers are invited to help restore ‘PEZ World’ to its former glory by finding
Candy Codes that appear on PEZ refill pack inlays. Scanning a Candy Code unlocks one of six games and
characters, including timing and skill-based challenges and puzzle games

Food &
Beverages

Area

Retailer
IKEA

Furniture

Description
• In 2016, Ikea, the world's largest manufacturer of furniture, generated a global revenue amounting to
approximately 35.7 billion euros, a massive increase in revenue compared to previous years. Much of the credit
for this increase is due to Ikea's AR app that saved people a visit to the store.
• Ikea Place takes the guesswork out of the shopping experience by allowing a user to scan the area of the home
they want to buy new furniture for. The app then shows the user how the furniture will look in their space.
•

Decor Matters mixes game design with serious home decorating tools that aim to keep shopping for new
furniture and homegoods fast and easy. The application allows users to create DIY design projects — start from
scratch, or converting existing design concepts from Pinterest, Houzz and Instagram — and provides “inspiration
pages” to keep users motivated and trying new design options. Decor Matters AR feature allows users to
preview their homegoods upgrades in their own space, allowing the shopper to judge fit and how well the new
items with mesh with the existing design. Decor Matters includes millions of home furnishing options from
renowned retailers like Target, Overstock, Crate & Barrel, Pier 1, West Elm, IKEA, Ashley, and more.

•

Amazon Showroom is the new feature lets online shoppers place 3D images of furniture into a virtual room to
get a sense of how it would really look. The room’s wall colors can be changed, as well as the carpet and
flooring. In addition to seeing how furniture looks in rooms with other colors and flooring, shoppers can add
products and entire room designs to the room and then purchase it. The new feature works with both Amazon’s
mobile app and online

Decor
Matters

Amazon
Showroom
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Appendix 4
Augmented Reality Topology, hardware and how it works
Augmented reality is a diverse, robust, and complicated field. At a high level, it starts with two main
categories: wearable and non-wearable (portable or stationary devices). Wearable includes headsets,
helmets, and one day, contact lenses. Non-wearable includes mobile devices (smartphone, tablets,
notebooks, etc.), stationary devices (TVs, PCs, plays, etc.), and head-up displays (integrated or
retrofitted). The figure below outlines the taxonomy of the augmented reality field.

Another view of the taxonomy from a hardware standpoint is shown below. This view illustrates the
types of Augmented Reality devices with examples of suppliers and hardware components for each type
of device.
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Taxonomy of augmented hardware (Ron Padzensky)
Overview of Augmented Reality systems are organized
The following block diagram shows the relative arrangement of the components of an augmented reality
system.
•

Cameras—augmented reality devices will always have at least one camera in the visible
spectrum, and may have two for depth sensing. There may also be an infra- red (IR) camera in
the device, used for heat mapping and/or depth sensing.

•

IMU—Inertial measurement unit, used as a gyroscope. It is a gyroscope, Accelero- meter and
often Magnetometer combined.

•

AP/FP—Application processor/function processor, fixed function engines, task-specific.

•

ISP—Image signal processor (for camera output).
DSP—Digital signal processor (for cameras, mic, range finders, and radio). GPU—Graphics
processing unit, also called the Image Generator (IG).

•

For augmented reality the GPU needs to do alpha blending to make the objects appear to be in
the room over real objects, and while the computational requirements are lower in terms of total
scene polygons, the requirements for antialiasing and lighting are higher.

•

RTOS—Real-time operating system.

•

SLAM—Simultaneous localization and mapping (SLAM) is the computational problem of
constructing or updating a map of an unknown environment. In some designs the SLAM is part
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of the ISP. SLAM allows an entity to track its location while simultaneously mapping its
surroundings.
•

MEMs—Micro Electro Mechanical systems used for miniature gyroscope-like sensors.

Block diagram for Augmented Reality system and what it contains
The IMU and GPS help tell the user where they are, as well as provide location information for an
external database. The sonar and laser provide depth information, sonar for nearby, and laser for
distance. The output is a display and audio. Not all augmented reality systems will have depth
measurement capability, most mobile devices for example don’t, and industrial helmets probably will
not.
Processors used in mobile phones and tablets known as a system on a chip (SoC) contain a CPU, GPU,
ISA, AP/FP, and usually a sensor multiplexor. Mobile phone semiconductor suppliers also make the
radios (Gen5, Wi-Fi, Bluetooth), and of course a smartphone or tablet contains cameras, mic, speaker,
and display; some even have 3D sensing sensors. Most SoCs have a built-in DSP allowing faster matrix
operations.
The device’s main operating system (i.e., iOS, Android, Linux, or some other) are selected by the device
builder. The Real Time Operating Systems can be embedded in an AP/FP, or as a Kernel in the main OS.
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Appendix 5

Case study interview template
Introduction letter
This interview is part of a case study on the proof of concept that I am performing as part of
doctoral research into implications of immersive virtual environments in retail and how that
affects customer experience. I am interested in your experiences from the test especially your
opinions on the conditions that led to the proof of concept. The interview time is approximately
1.0 hour but may be more or less depending on the details and content flow. All information will
be held in the strictest confidence. Only aggregated and non-attributed data will be used in any
subsequent publication.
I am also attaching the proof of me being a Doctoral student at Copenhagen Business School.
I will contact you with my paper draft for feedback as well as ensure correctness of the details.
Overview
• What is Mastercard Labs?
• How do they engage in Innovation? What are the measures of success?
What are your main experiences on these kinds of proofs of concepts?
• Tell me briefly about your experience with Innovation overall?.
The Proof of Concept
•
•
•
•
•
•
•
•
•

How was this proof of concept set up? Partners?
What was the role of Mastercard in this work?
What was the scope of the test? What factors were being tested?
Is it ok if I draw a theoretical model that I can review with you?
What questions are being tested with the set up?
What was the size of the team? Roles played?
What was the success criteria? Was it time-boxed?
What were the learnings? Can the learnings be extended into future work?
In your view was this a successful proof of concept?

Follow up
• Is it ok for me to reach out to you via email or calls to gain clarity after I interpret the
inputs you provided?
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Appendix 6

Case Study Protocol
Select case
• Contact the engagement manager of Mastercard and request access to the work done in
the labs.
• The engagement manger provided some links and then access to the Labs R&D leader for
an initial conversation. From there via exchange of notes and calls we determined the
proof of concept that made most sense for my paper.
Identify key project informants
• Access to the key individuals who were available for questions and interviews. This is
detailed in the data collection section. Mastercard also provided access to press releases
and videos related to the chosen study.
Overview of project
To establish substantial description of the proof of concept
Questions.
• What was the proof of concept?
• What questions did this attempt to address?
• Was this technology focused or also included impact on how individuals used and
experienced the AR set up?
• What outcomes were being proved?
• What were the hypotheses that was part of the set up?
• Was Mastercard ok with reviewing the outputs and providing feedback?
• Was Mastercard ok with me using content and quotations from:
o Press releases
o Public Announcements
o Media Briefings
o Event updates from Money2020
o Interviews with technology magazines
o Understand others who would provide content from the Labs or go via single
point of contact.
Framework
Agreed to establish the framework for how I would do the interviews and observations as well
as include external content to supplement the learnings and how this influenced the overall
paper content.
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Appendix 7

Interview guide of the semi-structured interviews
Interviewee Name and role:
Interviewer:
Q1 Why does LP want to use AR as a part of their marketing campaign?
Q2 What are the benefits, in your opinion, of using AR?
Q3 Why have you chosen AR compared to other marketing channels or technologies?
Q4 What kind of business value do you hope to achieve by using this technology?
Q5 What is the objective of using AR and what kind of ‘problems’ or ‘issues’ do you wish to
address?
Q6 How would you expose your users to this application?
Q7 How are you going to measure this as a success? What are your KPIs?
Q8 In regards to your products, how does LP position itself in the market?
Q9 How does this affect the retail format and marketing mix?
Q10 What are other digital technologies in use at your retail outlets? Will this be
integrated?
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Appendix 8

Interview Guide for ICETS semi-structured interviews
Interviewee: Name and role
Interviewer:
Location:
Mode of interview: Face to Face, Phone or email
Q1 How do you Identify the need for the AR technology based on the retailer’s digital
maturity and settings?
Q2 How do you select a potential business model to deploy the AR solution?
Q3 What are the ways you Identify user requirements with participatory & usercentered approaches? Do you do these at ICETS or at the retailer facility?
Q4 How do you consider the characteristics of the AR solution that should be
designed or extended or integrated?
Q5 How do you select a feasible subset of features and a business model, given not
all user wishes to improve the retail customer experience are to be fulfilled?
Q6 How do you develop a technical solution? Do you use other technology partners?
Q7 Where do you make the decision for other digital technologies to be integrated into
the AR solution?
Q8 How do you evaluate and test the solution
Q9 How do you recruit and interview to involve all actors in the development of a
digital service in accordance with co-creation methods to make sure is valuable?
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Appendix 9
•
•
•
•
•

•
•
•
•
•
•

What are the different types of AR devices developed by ICETS?
What is the underlying mode for rendering the display?
What is an example of the device used?
What formats are used for the device being solutioned – Mobile, Online, Wearables,
Interactive, Multi-user?
What are the AR characteristics considered? Brightness (Adjustable or Fixed), Contrast
(Adjustable or Fixed), Field of View (Limited, Extensible or Fixed), Full color (Available,
Limited, Not available), Stereoscopic (Yes or No), Dynamic refocus (Available or not
available), Occlusion (Yes or No) ?
Is there Power economy available (Yes / No)?
What are the opportunities for AR solutions that are current, emerging or not existing
but needed?
What have been the main use of AR solutions in retail? Experimental, PoC, Active Use?
What are the key barriers for use of AR? Geographic, Social, Cultural, Demographic?
What are the technology drawbacks? Indicate all that apply
Anything else I should know about the AR technology solutions?
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Appendix 10
Infosys Focus Group moderator interview
1. Primary question: This first open-ended question initiates the entire discussion.
Example:
•

We are here to discuss ____. What are your thoughts about it?

•

Have you heard about AR? Why do you think this is a good technology?

2. Probe questions: These questions dig deeper into the discussion of the primary question.
For example,
•

What do you know about ____?

•

How familiar are you with this AR technology?

•

What do you love about what you do?

3. Questions to follow-up: After establishing the overall knowledge and feelings of the group,
the moderator identifies specific insights.
For example:
•

What do you think are the pros and cons of this technology?

•

According to you, where can we improve to provide better customer experience?

•

Which factors prompted you to think of the AR technology to address your challenges?

•

What is the likelihood of recommending this solution to your friends and colleagues?

4. Questions for the conclusion: Review previous questions to avoid overlooking the main
points. It is the time when a moderator can revisit specific topics to gather more data.
For example,
•

Is there anything other than the already discussed questions you would like to talk about?

•

Do you want to add to what is already spoken about?
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Appendix 11

Recommended Practices for Setting Up a
DESIGN THINKING JOINT CLIENT WORKSHOP

DT Core Team

CSG

Pre-market the session
with client leaders
Craft design challenge focusing
everyone on the problem to solve
during the session

Schedule 2 interviews (30 Min
each, by phone), with key leaders
/ influencers on the client side
Identify and engage relevant DT
Trained MCS leaders to research,
plan, and execute the workshop

Understand clients’ perspective on the problem
and initiatives taken by client on the problem
Craft design challenge focusing
everyone on the problem to solve
during the session
Fix upon a place to
conduct the workshop
Arrange all logistics required for the session

Client
Stakeholders

Design the workshop flow
Identify the key problem
to be solved during the
Infosys “Design
Thinking” workshop
Identify the participants
to attend the
“Design Thinking” workshop

D – 2 Weeks

D – 1 Week

D – 3 Days

D Day
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Appendix 12
A customer journey for how the smart mirrors was used at RL is highlighted below – this is based on
customer’s feedback experiencing the AR set up in the fitting room at RL in NYC.

I went to Ralph Lauren's Polo flagship store on 5th avenue in Manhattan to check out a cool new feature
that was added to the store

Customer walking into the RL store

After picking out some clothes to try on, an employee led me to the fitting room where I was excited to
find the interactive mirror

Installed smart mirror

It's a touch screen — similar to an iPad or tablet — and includes all the necessary features shoppers
might need while trying on clothes. When I entered the fitting room, all of the items I wanted to try on
were already scanned and entered onto the interactive mirror
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Interactive smart mirror features

Before trying on the items, you can set the lighting of the fitting room to your liking. The lighting ranges
from brightest to darkest and the options are called "Fifth avenue daylight", "East Hampton sunset", or
"evening at the Polo Bar". I'm not a fan of fluorescent lights so I went with the darkest setting

Choosing the fitting room ambiance

Next, you can choose the language you wish to use
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Choosing language to communicate, search

If the color or size of your item isn't working for you, you can choose something different from the
options on the mirror

Choosing product options with context

...and an employee will respond to you! You don't even have to leave the room. They'll grab the new item
and let you know when they're on their way.
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Integration with text messaging

The mirror will also double as a personal shopper by recommending other items that might go with what
you're trying on. This is a smart way to get shoppers to spend more money

Product choices to go-with - upsell

If you press the "request assistance" feature, you can choose to remove items from the fitting room, swap
sizes or colors, or just talk to someone (if you feel like engaging in human interaction).
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Interaction with store employee

When you find something you like, but aren't sure if you want to buy it that day, you have the option to
send the information about that item to your cell phone. The mirror will text you.

Track product choices for purchase later

¨My first experience using Ralph Lauren's interactive mirror was awesome! It made my shopping
experience so much better. I didn't have to worry about getting dressed to go back in the store to find a
different size or color. And it was cool to browse through other items without leaving the fitting room.
My favorite part was being able to set the lighting — a constant nuisance in most dressing rooms.
Hopefully smart mirrors will be in every fitting room in the near future.¨

Customer Experience summarized
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ERRATA
¨Enriching Retail Customer Experience Using Augmented Reality¨ – Nageswaran Vaidyanathan
No.

Page
Number

Chapter /
Section

Current Text

1

22

2.1

Macguire (2001)
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3.3.2
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via smartphones and tablets (Javornik,
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Add footnote to section heading
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Replace consumers with users as this
involves the retailer and customer

Wrong
reference
Missing
reference

Add Siltanen (2015) at the end of the
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The implication for designers is to
understand customer profiles and variables
in wearing headwear to make sure it is
comfortable.

17

201

References

Missing reference Hilken et
al., (2018)

Missing
reference

Add reference
Hilken, T., Heller, J., Chylinski,
M., Keeling, D.I., Mahr, D. and de Ruyter,
K. (2018), "Making omnichannel an
augmented reality: the current and future
state of the art", Journal of Research in
Interactive Marketing, Vol. 12 No. 4, pp.
509-523. https://doi.org/10.1108/JRIM-012018-0023
Before

18

207

References

Missing reference Maguire
(2001)

Missing
reference

Hilken, T., de Ruyter, K., Chylinski, M.,
Mahr, D., & Keeling, D. I. (2017).
Augmenting the eye of the beholder:
exploring the strategic potential of
augmented reality to enhance online service
experiences. Journal of the Academy of
Marketing Science, 45(6), 884-905.
doi:10.1007/s11747-017-0541-x
Add reference:
Maguire, M., (2001). Methods to support
human-centered design. International

Journal of Human-Computer Studies,
(55), pp. 587–634.
Before

19

214

References

Missing reference Siltanen
(2015)

Missing
reference

Mary Wolfinbarger, Mary C. Gilly (2003).
eTailQ: dimensionalizing, measuring and
predicting etail quality, Journal of Retailing
79, 183-198
Add reference:
Siltanen, S. (2015). Developing
augmented reality solutions through user
involvement: Dissertation. VTT
Technical Research Centre of
Finland. http://www.vtt.fi/inf/pdf/science/2
015/S87.pdf
Before

20

238

Appendix 12

Missing footnote for Business
Insider

Missing
footnote

Siltanen, S. (2012). ̈Theory and
applications of marker-based augmented
reality .̈ VTT Science 3. Espoo, Finland:
VTT.
Add footnote at bottom of page 238
https://www.businessinsider.com/ralphlauren-interactive-mirrors-2015-11

TITLER I PH.D.SERIEN:

– a Field Study of the Rise and Fall of a
Bottom-Up Process

2004
1.
Martin Grieger
Internet-based Electronic Marketplaces
and Supply Chain Management

10.

Knut Arne Hovdal
De profesjonelle i endring
Norsk ph.d., ej til salg gennem
Samfundslitteratur

2.

Thomas Basbøll
LIKENESS
A Philosophical Investigation

11.

3.

Morten Knudsen
Beslutningens vaklen
En systemteoretisk analyse of moderniseringen af et amtskommunalt
sundhedsvæsen 1980-2000

Søren Jeppesen
Environmental Practices and Greening
Strategies in Small Manufacturing
Enterprises in South Africa
– A Critical Realist Approach

12.

Lars Frode Frederiksen
Industriel forskningsledelse
– på sporet af mønstre og samarbejde
i danske forskningsintensive virksomheder

13.

Martin Jes Iversen
The Governance of GN Great Nordic
– in an age of strategic and structural
transitions 1939-1988

14.

Lars Pynt Andersen
The Rhetorical Strategies of Danish TV
Advertising
A study of the ﬁrst ﬁfteen years with
special emphasis on genre and irony

15.

Jakob Rasmussen
Business Perspectives on E-learning

16.

Sof Thrane
The Social and Economic Dynamics
of Networks
– a Weberian Analysis of Three
Formalised Horizontal Networks

17.

Lene Nielsen
Engaging Personas and Narrative
Scenarios – a study on how a usercentered approach inﬂuenced the
perception of the design process in
the e-business group at AstraZeneca

18.

S.J Valstad
Organisationsidentitet
Norsk ph.d., ej til salg gennem
Samfundslitteratur

4.

5.

6.

Lars Bo Jeppesen
Organizing Consumer Innovation
A product development strategy that
is based on online communities and
allows some ﬁrms to beneﬁt from a
distributed process of innovation by
consumers
Barbara Dragsted
SEGMENTATION IN TRANSLATION
AND TRANSLATION MEMORY
SYSTEMS
An empirical investigation of cognitive
segmentation and effects of integrating a TM system into the translation
process
Jeanet Hardis
Sociale partnerskaber
Et socialkonstruktivistisk casestudie
af partnerskabsaktørers virkelighedsopfattelse mellem identitet og
legitimitet

7.

Henriette Hallberg Thygesen
System Dynamics in Action

8.

Carsten Mejer Plath
Strategisk Økonomistyring

9.

Annemette Kjærgaard
Knowledge Management as Internal
Corporate Venturing

19.

Thomas Lyse Hansen
Six Essays on Pricing and Weather risk
in Energy Markets

transformation af mennesket og
subjektiviteten
29.

20.

Sabine Madsen
Emerging Methods – An Interpretive
Study of ISD Methods in Practice

21.

Evis Sinani
The Impact of Foreign Direct Investment on Efﬁciency, Productivity
Growth and Trade: An Empirical Investigation

22.

23.

24.

25.

26.

27.

28.

Bent Meier Sørensen
Making Events Work Or,
How to Multiply Your Crisis
Pernille Schnoor
Brand Ethos
Om troværdige brand- og
virksomhedsidentiteter i et retorisk og
diskursteoretisk perspektiv
Sidsel Fabech
Von welchem Österreich ist hier die
Rede?
Diskursive forhandlinger og magtkampe mellem rivaliserende nationale
identitetskonstruktioner i østrigske
pressediskurser
Klavs Odgaard Christensen
Sprogpolitik og identitetsdannelse i
ﬂersprogede forbundsstater
Et komparativt studie af Schweiz og
Canada

2005
1.
Claus J. Varnes
Managing product innovation through
rules – The role of formal and structured methods in product development
2.

Helle Hedegaard Hein
Mellem konﬂikt og konsensus
– Dialogudvikling på hospitalsklinikker

3.

Axel Rosenø
Customer Value Driven Product Innovation – A Study of Market Learning in
New Product Development

4.

Søren Buhl Pedersen
Making space
An outline of place branding

5.

Camilla Funck Ellehave
Differences that Matter
An analysis of practices of gender and
organizing in contemporary workplaces

6.

Rigmor Madeleine Lond
Styring af kommunale forvaltninger

7.

Mette Aagaard Andreassen
Supply Chain versus Supply Chain
Benchmarking as a Means to
Managing Supply Chains

8.

Caroline Aggestam-Pontoppidan
From an idea to a standard
The UN and the global governance of
accountants’ competence

9.

Norsk ph.d.

10.

Vivienne Heng Ker-ni
An Experimental Field Study on the

Dana B. Minbaeva
Human Resource Practices and
Knowledge Transfer in Multinational
Corporations
Holger Højlund
Markedets politiske fornuft
Et studie af velfærdens organisering i
perioden 1990-2003
Christine Mølgaard Frandsen
A.s erfaring
Om mellemværendets praktik i en

Sine Nørholm Just
The Constitution of Meaning
– A Meaningful Constitution?
Legitimacy, identity, and public opinion
in the debate on the future of Europe

Effectiveness of Grocer Media
Advertising
Measuring Ad Recall and Recognition,
Purchase Intentions and Short-Term
Sales

20.

Christian Nielsen
Essays on Business Reporting
Production and consumption of
strategic information in the market for
information

21.

Marianne Thejls Fischer
Egos and Ethics of Management
Consultants

22.

Annie Bekke Kjær
Performance management i Procesinnovation
– belyst i et social-konstruktivistisk
perspektiv

23.

Suzanne Dee Pedersen
GENTAGELSENS METAMORFOSE
Om organisering af den kreative gøren
i den kunstneriske arbejdspraksis

24.

Benedikte Dorte Rosenbrink
Revenue Management
Økonomiske, konkurrencemæssige &
organisatoriske konsekvenser

25.
Mette Andersen
Corporate Social Responsibility in
Global Supply Chains
Understanding the uniqueness of ﬁrm
behaviour

Thomas Riise Johansen
Written Accounts and Verbal Accounts
The Danish Case of Accounting and
Accountability to Employees

26.

Eva Boxenbaum
Institutional Genesis: Micro – Dynamic
Foundations of Institutional Change

Ann Fogelgren-Pedersen
The Mobile Internet: Pioneering Users’
Adoption Decisions

27.

Birgitte Rasmussen
Ledelse i fællesskab – de tillidsvalgtes
fornyende rolle

28.

Gitte Thit Nielsen
Remerger
– skabende ledelseskræfter i fusion og
opkøb

29.

Carmine Gioia
A MICROECONOMETRIC ANALYSIS OF
MERGERS AND ACQUISITIONS

11.

Allan Mortensen
Essays on the Pricing of Corporate
Bonds and Credit Derivatives

12.

Remo Stefano Chiari
Figure che fanno conoscere
Itinerario sull’idea del valore cognitivo
e espressivo della metafora e di altri
tropi da Aristotele e da Vico ﬁno al
cognitivismo contemporaneo

13.

14.

15

16.

17.

18.

19.

An empirical study employing data
elicited from Danish EFL learners

Anders McIlquham-Schmidt
Strategic Planning and Corporate
Performance
An integrative research review and a
meta-analysis of the strategic planning
and corporate performance literature
from 1956 to 2003
Jens Geersbro
The TDF – PMI Case
Making Sense of the Dynamics of
Business Relationships and Networks

Peter Lund-Thomsen
Capacity Development, Environmental
Justice NGOs, and Governance: The
Case of South Africa
Signe Jarlov
Konstruktioner af offentlig ledelse
Lars Stæhr Jensen
Vocabulary Knowledge and Listening
Comprehension in English as a Foreign
Language

30.

31.

32.

33.

Ole Hinz
Den effektive forandringsleder: pilot,
pædagog eller politiker?
Et studie i arbejdslederes meningstilskrivninger i forbindelse med vellykket
gennemførelse af ledelsesinitierede
forandringsprojekter
Kjell-Åge Gotvassli
Et praksisbasert perspektiv på dynamiske
læringsnettverk i toppidretten
Norsk ph.d., ej til salg gennem
Samfundslitteratur
Henriette Langstrup Nielsen
Linking Healthcare
An inquiry into the changing performances of web-based technology for
asthma monitoring
Karin Tweddell Levinsen
Virtuel Uddannelsespraksis
Master i IKT og Læring – et casestudie
i hvordan proaktiv proceshåndtering
kan forbedre praksis i virtuelle læringsmiljøer

2.

Niels Rom-Poulsen
Essays in Computational Finance

3.

Tina Brandt Husman
Organisational Capabilities,
Competitive Advantage & ProjectBased Organisations
The Case of Advertising and Creative
Good Production

4.

Mette Rosenkrands Johansen
Practice at the top
– how top managers mobilise and use
non-ﬁnancial performance measures

5.

Eva Parum
Corporate governance som strategisk
kommunikations- og ledelsesværktøj

6.

Susan Aagaard Petersen
Culture’s Inﬂuence on Performance
Management: The Case of a Danish
Company in China

7.

Thomas Nicolai Pedersen
The Discursive Constitution of Organizational Governance – Between unity
and differentiation
The Case of the governance of
environmental risks by World Bank
environmental staff

34.

Anika Liversage
Finding a Path
Labour Market Life Stories of
Immigrant Professionals
8.

35.

Kasper Elmquist Jørgensen
Studier i samspillet mellem stat og
erhvervsliv i Danmark under
1. verdenskrig

Cynthia Selin
Volatile Visions: Transactons in
Anticipatory Knowledge

9.

Finn Janning
A DIFFERENT STORY
Seduction, Conquest and Discovery

Jesper Banghøj
Financial Accounting Information and
Compensation in Danish Companies

10.

Mikkel Lucas Overby
Strategic Alliances in Emerging HighTech Markets: What’s the Difference
and does it Matter?

11.

Tine Aage
External Information Acquisition of
Industrial Districts and the Impact of
Different Knowledge Creation Dimensions

36.

37.

Patricia Ann Plackett
Strategic Management of the Radical
Innovation Process
Leveraging Social Capital for Market
Uncertainty Management

2006
1.
Christian Vintergaard
Early Phases of Corporate Venturing

A case study of the Fashion and
Design Branch of the Industrial District
of Montebelluna, NE Italy
12.

13.

14.

15.

16.

17.

18.

2.

Heidi Lund Hansen
Spaces for learning and working
A qualitative study of change of work,
management, vehicles of power and
social practices in open ofﬁces

3.

Sudhanshu Rai
Exploring the internal dynamics of
software development teams during
user analysis
A tension enabled Institutionalization
Model; ”Where process becomes the
objective”

4.

Norsk ph.d.
Ej til salg gennem Samfundslitteratur

Jørn Helder
One Company – One Language?
The NN-case

5.

Lars Bjerregaard Mikkelsen
Differing perceptions of customer
value
Development and application of a tool
for mapping perceptions of customer
value at both ends of customer-supplier dyads in industrial markets

Serden Ozcan
EXPLORING HETEROGENEITY IN
ORGANIZATIONAL ACTIONS AND
OUTCOMES
A Behavioural Perspective

6.

Kim Sundtoft Hald
Inter-organizational Performance
Measurement and Management in
Action
– An Ethnography on the Construction
of Management, Identity and
Relationships

7.

Tobias Lindeberg
Evaluative Technologies
Quality and the Multiplicity of
Performance

8.

Merete Wedell-Wedellsborg
Den globale soldat
Identitetsdannelse og identitetsledelse
i multinationale militære organisationer

9.

Lars Frederiksen
Open Innovation Business Models
Innovation in ﬁrm-hosted online user
communities and inter-ﬁrm project
ventures in the music industry
– A collection of essays

10.

Jonas Gabrielsen
Retorisk toposlære – fra statisk ’sted’
til persuasiv aktivitet

Mikkel Flyverbom
Making the Global Information Society
Governable
On the Governmentality of MultiStakeholder Networks
Anette Grønning
Personen bag
Tilstedevær i e-mail som interaktionsform mellem kunde og medarbejder i dansk forsikringskontekst

Lise Granerud
Exploring Learning
Technological learning within small
manufacturers in South Africa
Esben Rahbek Pedersen
Between Hopes and Realities:
Reﬂections on the Promises and
Practices of Corporate Social
Responsibility (CSR)
Ramona Samson
The Cultural Integration Model and
European Transformation.
The Case of Romania

2007
1.
Jakob Vestergaard
Discipline in The Global Economy
Panopticism and the Post-Washington
Consensus

11.

Christian Moldt-Jørgensen
Fra meningsløs til meningsfuld
evaluering.
Anvendelsen af studentertilfredshedsmålinger på de korte og mellemlange
videregående uddannelser set fra et
psykodynamisk systemperspektiv

12.

Ping Gao
Extending the application of
actor-network theory
Cases of innovation in the telecommunications industry

13.

14.

Peter Mejlby
Frihed og fængsel, en del af den
samme drøm?
Et phronetisk baseret casestudie af
frigørelsens og kontrollens sameksistens i værdibaseret ledelse!
Kristina Birch
Statistical Modelling in Marketing

15.

Signe Poulsen
Sense and sensibility:
The language of emotional appeals in
insurance marketing

16.

Anders Bjerre Trolle
Essays on derivatives pricing and dynamic asset allocation

17.

Peter Feldhütter
Empirical Studies of Bond and Credit
Markets

18.

Jens Henrik Eggert Christensen
Default and Recovery Risk Modeling
and Estimation

19.

Maria Theresa Larsen
Academic Enterprise: A New Mission
for Universities or a Contradiction in
Terms?
Four papers on the long-term implications of increasing industry involvement and commercialization in academia

20.

Morten Wellendorf
Postimplementering af teknologi i den
offentlige forvaltning
Analyser af en organisations kontinuerlige arbejde med informationsteknologi

21.

Ekaterina Mhaanna
Concept Relations for Terminological
Process Analysis

22.

Stefan Ring Thorbjørnsen
Forsvaret i forandring
Et studie i ofﬁcerers kapabiliteter under påvirkning af omverdenens forandringspres mod øget styring og læring

23.

Christa Breum Amhøj
Det selvskabte medlemskab om managementstaten, dens styringsteknologier og indbyggere

24.

Karoline Bromose
Between Technological Turbulence and
Operational Stability
– An empirical case study of corporate
venturing in TDC

25.

Susanne Justesen
Navigating the Paradoxes of Diversity
in Innovation Practice
– A Longitudinal study of six very
different innovation processes – in
practice

26.

Luise Noring Henler
Conceptualising successful supply
chain partnerships
– Viewing supply chain partnerships
from an organisational culture perspective

27.

Mark Mau
Kampen om telefonen
Det danske telefonvæsen under den
tyske besættelse 1940-45

28.

Jakob Halskov
The semiautomatic expansion of
existing terminological ontologies
using knowledge patterns discovered

on the WWW – an implementation
and evaluation
29.

Gergana Koleva
European Policy Instruments Beyond
Networks and Structure: The Innovative Medicines Initiative

30.

Christian Geisler Asmussen
Global Strategy and International
Diversity: A Double-Edged Sword?

31.

Christina Holm-Petersen
Stolthed og fordom
Kultur- og identitetsarbejde ved skabelsen af en ny sengeafdeling gennem
fusion

32.

Hans Peter Olsen
Hybrid Governance of Standardized
States
Causes and Contours of the Global
Regulation of Government Auditing

33.

Lars Bøge Sørensen
Risk Management in the Supply Chain

34.

Peter Aagaard
Det unikkes dynamikker
De institutionelle mulighedsbetingelser bag den individuelle udforskning i
professionelt og frivilligt arbejde

35.

36.

Yun Mi Antorini
Brand Community Innovation
An Intrinsic Case Study of the Adult
Fans of LEGO Community
Joachim Lynggaard Boll
Labor Related Corporate Social Performance in Denmark
Organizational and Institutional Perspectives

2008
1.
Frederik Christian Vinten
Essays on Private Equity
2.

Jesper Clement
Visual Inﬂuence of Packaging Design
on In-Store Buying Decisions

3.

Marius Brostrøm Kousgaard
Tid til kvalitetsmåling?
– Studier af indrulleringsprocesser i
forbindelse med introduktionen af
kliniske kvalitetsdatabaser i speciallægepraksissektoren

4.

Irene Skovgaard Smith
Management Consulting in Action
Value creation and ambiguity in
client-consultant relations

5.

Anders Rom
Management accounting and integrated information systems
How to exploit the potential for management accounting of information
technology

6.

Marina Candi
Aesthetic Design as an Element of
Service Innovation in New Technologybased Firms

7.

Morten Schnack
Teknologi og tværfaglighed
– en analyse af diskussionen omkring
indførelse af EPJ på en hospitalsafdeling

8.

Helene Balslev Clausen
Juntos pero no revueltos – un estudio
sobre emigrantes norteamericanos en
un pueblo mexicano

9.

Lise Justesen
Kunsten at skrive revisionsrapporter.
En beretning om forvaltningsrevisionens beretninger

10.

Michael E. Hansen
The politics of corporate responsibility:
CSR and the governance of child labor
and core labor rights in the 1990s

11.

Anne Roepstorff
Holdning for handling – en etnologisk
undersøgelse af Virksomheders Sociale
Ansvar/CSR

12.

Claus Bajlum
Essays on Credit Risk and
Credit Derivatives

13.

Anders Bojesen
The Performative Power of Competence – an Inquiry into Subjectivity and
Social Technologies at Work

14.

Satu Reijonen
Green and Fragile
A Study on Markets and the Natural
Environment

15.

Ilduara Busta
Corporate Governance in Banking
A European Study

16.

Kristian Anders Hvass
A Boolean Analysis Predicting Industry
Change: Innovation, Imitation & Business Models
The Winning Hybrid: A case study of
isomorphism in the airline industry

17.

Trine Paludan
De uvidende og de udviklingsparate
Identitet som mulighed og restriktion
blandt fabriksarbejdere på det aftayloriserede fabriksgulv

22.

Frederikke Krogh-Meibom
The Co-Evolution of Institutions and
Technology
– A Neo-Institutional Understanding of
Change Processes within the Business
Press – the Case Study of Financial
Times

23.

Peter D. Ørberg Jensen
OFFSHORING OF ADVANCED AND
HIGH-VALUE TECHNICAL SERVICES:
ANTECEDENTS, PROCESS DYNAMICS
AND FIRMLEVEL IMPACTS

24.

Pham Thi Song Hanh
Functional Upgrading, Relational
Capability and Export Performance of
Vietnamese Wood Furniture Producers

25.

Mads Vangkilde
Why wait?
An Exploration of ﬁrst-mover advantages among Danish e-grocers through a
resource perspective

26.

Hubert Buch-Hansen
Rethinking the History of European
Level Merger Control
A Critical Political Economy Perspective

18.

Kristian Jakobsen
Foreign market entry in transition economies: Entry timing and mode choice

2009
1.
Vivian Lindhardsen
From Independent Ratings to Communal Ratings: A Study of CWA Raters’
Decision-Making Behaviours

19.

Jakob Elming
Syntactic reordering in statistical machine translation

2.

Guðrið Weihe
Public-Private Partnerships: Meaning
and Practice

20.

Lars Brømsøe Termansen
Regional Computable General Equilibrium Models for Denmark
Three papers laying the foundation for
regional CGE models with agglomeration characteristics

3.

Chris Nøkkentved
Enabling Supply Networks with Collaborative Information Infrastructures
An Empirical Investigation of Business
Model Innovation in Supplier Relationship Management

21.

Mia Reinholt
The Motivational Foundations of
Knowledge Sharing

4.

Sara Louise Muhr
Wound, Interrupted – On the Vulnerability of Diversity Management

5.

Christine Sestoft
Forbrugeradfærd i et Stats- og Livsformsteoretisk perspektiv

6.

Michael Pedersen
Tune in, Breakdown, and Reboot: On
the production of the stress-ﬁt selfmanaging employee

7.

8.

9.

10.

11.

12.

13.

Salla Lutz
Position and Reposition in Networks
– Exempliﬁed by the Transformation of
the Danish Pine Furniture Manufacturers
Jens Forssbæck
Essays on market discipline in
commercial and central banking
Tine Murphy
Sense from Silence – A Basis for Organised Action
How do Sensemaking Processes with
Minimal Sharing Relate to the Reproduction of Organised Action?
Sara Malou Strandvad
Inspirations for a new sociology of art:
A sociomaterial study of development
processes in the Danish ﬁlm industry
Nicolaas Mouton
On the evolution of social scientiﬁc
metaphors:
A cognitive-historical enquiry into the
divergent trajectories of the idea that
collective entities – states and societies,
cities and corporations – are biological
organisms.
Lars Andreas Knutsen
Mobile Data Services:
Shaping of user engagements

14.

Jens Albæk
Forestillinger om kvalitet og tværfaglighed på sygehuse
– skabelse af forestillinger i læge- og
plejegrupperne angående relevans af
nye idéer om kvalitetsudvikling gennem tolkningsprocesser

15.

Maja Lotz
The Business of Co-Creation – and the
Co-Creation of Business

16.

Gitte P. Jakobsen
Narrative Construction of Leader Identity in a Leader Development Program
Context

17.

Dorte Hermansen
”Living the brand” som en brandorienteret dialogisk praxis:
Om udvikling af medarbejdernes
brandorienterede dømmekraft

18.

Aseem Kinra
Supply Chain (logistics) Environmental
Complexity

19.

Michael Nørager
How to manage SMEs through the
transformation from non innovative to
innovative?

20.

Kristin Wallevik
Corporate Governance in Family Firms
The Norwegian Maritime Sector

21.

Bo Hansen Hansen
Beyond the Process
Enriching Software Process Improvement with Knowledge Management

22.

Annemette Skot-Hansen
Franske adjektivisk aﬂedte adverbier,
der tager præpositionssyntagmer indledt med præpositionen à som argumenter
En valensgrammatisk undersøgelse

23.

Line Gry Knudsen
Collaborative R&D Capabilities
In Search of Micro-Foundations

Nikolaos Theodoros Korﬁatis
Information Exchange and Behavior
A Multi-method Inquiry on Online
Communities

24.

Christian Scheuer
Employers meet employees
Essays on sorting and globalization

25.

Rasmus Johnsen
The Great Health of Melancholy
A Study of the Pathologies of Performativity

7.

Rex Degnegaard
Strategic Change Management
Change Management Challenges in
the Danish Police Reform

26.

Ha Thi Van Pham
Internationalization, Competitiveness
Enhancement and Export Performance
of Emerging Market Firms:
Evidence from Vietnam

8.

Ulrik Schultz Brix
Værdi i rekruttering – den sikre beslutning
En pragmatisk analyse af perception
og synliggørelse af værdi i rekrutterings- og udvælgelsesarbejdet

27.

Henriette Balieu
Kontrolbegrebets betydning for kausativalternationen i spansk
En kognitiv-typologisk analyse

9.

Jan Ole Similä
Kontraktsledelse
Relasjonen mellom virksomhetsledelse
og kontraktshåndtering, belyst via ﬁre
norske virksomheter

10.

Susanne Boch Waldorff
Emerging Organizations: In between
local translation, institutional logics
and discourse

2010
1.
Yen Tran
Organizing Innovationin Turbulent
Fashion Market
Four papers on how fashion ﬁrms create and appropriate innovation value

End User Participation between Processes of Organizational and Architectural
Design

2.

Anders Raastrup Kristensen
Metaphysical Labour
Flexibility, Performance and Commitment in Work-Life Management

11.

Brian Kane
Performance Talk
Next Generation Management of
Organizational Performance

3.

Margrét Sigrún Sigurdardottir
Dependently independent
Co-existence of institutional logics in
the recorded music industry

12.

Lars Ohnemus
Brand Thrust: Strategic Branding and
Shareholder Value
An Empirical Reconciliation of two
Critical Concepts

4.

Ásta Dis Óladóttir
Internationalization from a small domestic base:
An empirical analysis of Economics and
Management

13.

Jesper Schlamovitz
Håndtering af usikkerhed i ﬁlm- og
byggeprojekter

14.

Tommy Moesby-Jensen
Det faktiske livs forbindtlighed
Førsokratisk informeret, ny-aristotelisk
τ
ηθος-tænkning hos Martin Heidegger

15.

Christian Fich
Two Nations Divided by Common
Values
French National Habitus and the
Rejection of American Power

5.

6.

Christine Secher
E-deltagelse i praksis – politikernes og
forvaltningens medkonstruktion og
konsekvenserne heraf
Marianne Stang Våland
What we talk about when we talk
about space:

16.

Peter Beyer
Processer, sammenhængskraft
og ﬂeksibilitet
Et empirisk casestudie af omstillingsforløb i ﬁre virksomheder

17.

Adam Buchhorn
Markets of Good Intentions
Constructing and Organizing
Biogas Markets Amid Fragility
and Controversy

18.

19.

20.

21.

22.

Cecilie K. Moesby-Jensen
Social læring og fælles praksis
Et mixed method studie, der belyser
læringskonsekvenser af et lederkursus
for et praksisfællesskab af offentlige
mellemledere
Heidi Boye
Fødevarer og sundhed i senmodernismen
– En indsigt i hyggefænomenet og
de relaterede fødevarepraksisser
Kristine Munkgård Pedersen
Flygtige forbindelser og midlertidige
mobiliseringer
Om kulturel produktion på Roskilde
Festival
Oliver Jacob Weber
Causes of Intercompany Harmony in
Business Markets – An Empirical Investigation from a Dyad Perspective
Susanne Ekman
Authority and Autonomy
Paradoxes of Modern Knowledge
Work

25.

Kenneth Brinch Jensen
Identifying the Last Planner System
Lean management in the construction
industry

26.

Javier Busquets
Orchestrating Network Behavior
for Innovation

27.

Luke Patey
The Power of Resistance: India’s National Oil Company and International
Activism in Sudan

28.

Mette Vedel
Value Creation in Triadic Business Relationships. Interaction, Interconnection
and Position

29.

Kristian Tørning
Knowledge Management Systems in
Practice – A Work Place Study

30.

Qingxin Shi
An Empirical Study of Thinking Aloud
Usability Testing from a Cultural
Perspective

31.

Tanja Juul Christiansen
Corporate blogging: Medarbejderes
kommunikative handlekraft

32.

Malgorzata Ciesielska
Hybrid Organisations.
A study of the Open Source – business
setting

33.

Jens Dick-Nielsen
Three Essays on Corporate Bond
Market Liquidity

23.

Anette Frey Larsen
Kvalitetsledelse på danske hospitaler
– Ledelsernes indﬂydelse på introduktion og vedligeholdelse af kvalitetsstrategier i det danske sundhedsvæsen

34.

Sabrina Speiermann
Modstandens Politik
Kampagnestyring i Velfærdsstaten.
En diskussion af traﬁkkampagners styringspotentiale

24.

Toyoko Sato
Performativity and Discourse: Japanese
Advertisements on the Aesthetic Education of Desire

35.

Julie Uldam
Fickle Commitment. Fostering political
engagement in 'the ﬂighty world of
online activism’

36.

Annegrete Juul Nielsen
Traveling technologies and
transformations in health care

37.

Athur Mühlen-Schulte
Organising Development
Power and Organisational Reform in
the United Nations Development
Programme

38.

Louise Rygaard Jonas
Branding på butiksgulvet
Et case-studie af kultur- og identitetsarbejdet i Kvickly

2011
1.
Stefan Fraenkel
Key Success Factors for Sales Force
Readiness during New Product Launch
A Study of Product Launches in the
Swedish Pharmaceutical Industry
2.

3.

4.

5.

6.

7.

Christian Plesner Rossing
International Transfer Pricing in Theory
and Practice
Tobias Dam Hede
Samtalekunst og ledelsesdisciplin
– en analyse af coachingsdiskursens
genealogi og governmentality

8.

Ole Helby Petersen
Public-Private Partnerships: Policy and
Regulation – With Comparative and
Multi-level Case Studies from Denmark
and Ireland

9.

Morten Krogh Petersen
’Good’ Outcomes. Handling Multiplicity in Government Communication

10.

Kristian Tangsgaard Hvelplund
Allocation of cognitive resources in
translation - an eye-tracking and keylogging study

11.

Moshe Yonatany
The Internationalization Process of
Digital Service Providers

12.

Anne Vestergaard
Distance and Suffering
Humanitarian Discourse in the age of
Mediatization

13.

Thorsten Mikkelsen
Personligsheds indﬂydelse på forretningsrelationer

14.

Jane Thostrup Jagd
Hvorfor fortsætter fusionsbølgen udover ”the tipping point”?
– en empirisk analyse af information
og kognitioner om fusioner

15.

Gregory Gimpel
Value-driven Adoption and Consumption of Technology: Understanding
Technology Decision Making

16.

Thomas Stengade Sønderskov
Den nye mulighed
Social innovation i en forretningsmæssig kontekst

17.

Jeppe Christoffersen
Donor supported strategic alliances in
developing countries

18.

Vibeke Vad Baunsgaard
Dominant Ideological Modes of
Rationality: Cross functional

Kim Pettersson
Essays on Audit Quality, Auditor Choice, and Equity Valuation
Henrik Merkelsen
The expert-lay controversy in risk
research and management. Effects of
institutional distances. Studies of risk
deﬁnitions, perceptions, management
and communication
Simon S. Torp
Employee Stock Ownership:
Effect on Strategic Management and
Performance
Mie Harder
Internal Antecedents of Management
Innovation

integration in the process of product
innovation
19.

20.

Allan Sall Tang Andersen
Essays on the modeling of risks in
interest-rate and inﬂation markets
Heidi Tscherning
Mobile Devices in Social Contexts

22.

Birgitte Gorm Hansen
Adapting in the Knowledge Economy
Lateral Strategies for Scientists and
Those Who Study Them

23.

Kristina Vaarst Andersen
Optimal Levels of Embeddedness
The Contingent Value of Networked
Collaboration

24.

Justine Grønbæk Pors
Noisy Management
A History of Danish School Governing
from 1970-2010

26.

27.

Sanne Frandsen
Productive Incoherence
A Case Study of Branding and
Identity Struggles in a Low-Prestige
Organization

31.

Mads Stenbo Nielsen
Essays on Correlation Modelling

32.

Ivan Häuser
Følelse og sprog
Etablering af en ekspressiv kategori,
eksempliﬁceret på russisk

33.

Sebastian Schwenen
Security of Supply in Electricity Markets

Throstur Olaf Sigurjonsson
Governance Failure and Icelands’s
Financial Collapse

21.

25.

30.

2012
1.
Peter Holm Andreasen
The Dynamics of Procurement
Management
- A Complexity Approach
2.

Martin Haulrich
Data-Driven Bitext Dependency
Parsing and Alignment

3.

Line Kirkegaard
Konsulenten i den anden nat
En undersøgelse af det intense
arbejdsliv

Stefan Linder
Micro-foundations of Strategic
Entrepreneurship
Essays on Autonomous Strategic Action 4.
Xin Li
Toward an Integrative Framework of
National Competitiveness
An application to China
Rune Thorbjørn Clausen
Værdifuld arkitektur
Et eksplorativt studie af bygningers
rolle i virksomheders værdiskabelse

28.

Monica Viken
Markedsundersøkelser som bevis i
varemerke- og markedsføringsrett

29.

Christian Wymann
Tattooing
The Economic and Artistic Constitution
of a Social Phenomenon

Tonny Stenheim
Decision usefulness of goodwill
under IFRS

5.

Morten Lind Larsen
Produktivitet, vækst og velfærd
Industrirådet og efterkrigstidens
Danmark 1945 - 1958

6.

Petter Berg
Cartel Damages and Cost Asymmetries

7.

Lynn Kahle
Experiential Discourse in Marketing
A methodical inquiry into practice
and theory

8.

Anne Roelsgaard Obling
Management of Emotions
in Accelerated Medical Relationships

9.

Thomas Frandsen
Managing Modularity of
Service Processes Architecture

10.

Carina Christine Skovmøller
CSR som noget særligt
Et casestudie om styring og meningsskabelse i relation til CSR ud fra en
intern optik

11.

12.

20.

Mario Daniele Amore
Essays on Empirical Corporate Finance

21.

Arne Stjernholm Madsen
The evolution of innovation strategy
Studied in the context of medical
device activities at the pharmaceutical
company Novo Nordisk A/S in the
period 1980-2008

Michael Tell
Fradragsbeskæring af selskabers
ﬁnansieringsudgifter
En skatteretlig analyse af SEL §§ 11,
11B og 11C

22.

Jacob Holm Hansen
Is Social Integration Necessary for
Corporate Branding?
A study of corporate branding
strategies at Novo Nordisk

Morten Holm
Customer Proﬁtability Measurement
Models
Their Merits and Sophistication
across Contexts

23.

Stuart Webber
Corporate Proﬁt Shifting and the
Multinational Enterprise

24.

Helene Ratner
Promises of Reﬂexivity
Managing and Researching
Inclusive Schools

25.

Therese Strand
The Owners and the Power: Insights
from Annual General Meetings

26.

Robert Gavin Strand
In Praise of Corporate Social
Responsibility Bureaucracy

27.

Nina Sormunen
Auditor’s going-concern reporting
Reporting decision and content of the
report

28.

John Bang Mathiasen
Learning within a product development
working practice:
- an understanding anchored
in pragmatism

29.

Philip Holst Riis
Understanding Role-Oriented Enterprise
Systems: From Vendors to Customers

30.

Marie Lisa Dacanay
Social Enterprises and the Poor
Enhancing Social Entrepreneurship and
Stakeholder Theory

13.

Katja Joo Dyppel
Beskatning af derivater
En analyse af dansk skatteret

14.

Esben Anton Schultz
Essays in Labor Economics
Evidence from Danish Micro Data

15.

Carina Risvig Hansen
”Contracts not covered, or not fully
covered, by the Public Sector Directive”

16.

Anja Svejgaard Pors
Iværksættelse af kommunikation
- patientﬁgurer i hospitalets strategiske
kommunikation

17.

Frans Bévort
Making sense of management with
logics
An ethnographic study of accountants
who become managers

18.

René Kallestrup
The Dynamics of Bank and Sovereign
Credit Risk

19.

Brett Crawford
Revisiting the Phenomenon of Interests
in Organizational Institutionalism
The Case of U.S. Chambers of
Commerce

31.

Fumiko Kano Glückstad
41.
Bridging Remote Cultures: Cross-lingual
concept mapping based on the
information receiver’s prior-knowledge

Balder Onarheim
Creativity under Constraints
Creativity as Balancing
‘Constrainedness’

32.

Henrik Barslund Fosse
Empirical Essays in International Trade

42.

Haoyong Zhou
Essays on Family Firms

33.

Peter Alexander Albrecht
Foundational hybridity and its
reproduction
Security sector reform in Sierra Leone

43.

Elisabeth Naima Mikkelsen
Making sense of organisational conﬂict
An empirical study of enacted sensemaking in everyday conﬂict at work

34.

Maja Rosenstock
CSR - hvor svært kan det være?
Kulturanalytisk casestudie om
udfordringer og dilemmaer med at
forankre Coops CSR-strategi

2013
1.
Jacob Lyngsie
Entrepreneurship in an Organizational
Context

35.

Jeanette Rasmussen
Tweens, medier og forbrug
Et studie af 10-12 årige danske børns
brug af internettet, opfattelse og forståelse af markedsføring og forbrug

36.

Ib Tunby Gulbrandsen
‘This page is not intended for a
US Audience’
A ﬁve-act spectacle on online
communication, collaboration
& organization.

2.

Signe Groth-Brodersen
Fra ledelse til selvet
En socialpsykologisk analyse af
forholdet imellem selvledelse, ledelse
og stress i det moderne arbejdsliv

3.

Nis Høyrup Christensen
Shaping Markets: A Neoinstitutional
Analysis of the Emerging
Organizational Field of Renewable
Energy in China

4.

Christian Edelvold Berg
As a matter of size
THE IMPORTANCE OF CRITICAL
MASS AND THE CONSEQUENCES OF
SCARCITY FOR TELEVISION MARKETS

37.

Kasper Aalling Teilmann
Interactive Approaches to
Rural Development

38.

5.
Mette Mogensen
The Organization(s) of Well-being
and Productivity
(Re)assembling work in the Danish Post

39.

Søren Friis Møller
From Disinterestedness to Engagement
Towards Relational Leadership In the
Cultural Sector

40.

Nico Peter Berhausen
Management Control, Innovation and
Strategic Objectives – Interactions and
Convergence in Product Development
Networks

Christine D. Isakson
Coworker Inﬂuence and Labor Mobility
Essays on Turnover, Entrepreneurship
and Location Choice in the Danish
Maritime Industry

6.

Niels Joseph Jerne Lennon
Accounting Qualities in Practice
Rhizomatic stories of representational
faithfulness, decision making and
control

7.

Shannon O’Donnell
Making Ensemble Possible
How special groups organize for
collaborative creativity in conditions
of spatial variability and distance

8.

Robert W. D. Veitch
Access Decisions in a
Partly-Digital World
Comparing Digital Piracy and Legal
Modes for Film and Music

9.

Marie Mathiesen
Making Strategy Work
An Organizational Ethnography

10.

Arisa Shollo
The role of business intelligence in
organizational decision-making

11.

Mia Kaspersen
The construction of social and
environmental reporting

19.

Tamara Stucchi
The Internationalization
of Emerging Market Firms:
A Context-Speciﬁc Study

20.

Thomas Lopdrup-Hjorth
“Let’s Go Outside”:
The Value of Co-Creation

21.

Ana Alaþovska
Genre and Autonomy in Cultural
Production
The case of travel guidebook
production

22.

Marius Gudmand-Høyer
Stemningssindssygdommenes historie
i det 19. århundrede
Omtydningen af melankolien og
manien som bipolære stemningslidelser
i dansk sammenhæng under hensyn til
dannelsen af det moderne følelseslivs
relative autonomi.
En problematiserings- og erfaringsanalytisk undersøgelse

23.

Lichen Alex Yu
Fabricating an S&OP Process
Circulating References and Matters
of Concern

24.

Esben Alfort
The Expression of a Need
Understanding search

12.

Marcus Møller Larsen
The organizational design of offshoring

13.

Mette Ohm Rørdam
EU Law on Food Naming
The prohibition against misleading
names in an internal market context

14.

Hans Peter Rasmussen
GIV EN GED!
Kan giver-idealtyper forklare støtte
til velgørenhed og understøtte
relationsopbygning?

15.

Ruben Schachtenhaufen
Fonetisk reduktion i dansk

16.

Peter Koerver Schmidt
Dansk CFC-beskatning
I et internationalt og komparativt
perspektiv

25.

Trine Pallesen
Assembling Markets for Wind Power
An Inquiry into the Making of
Market Devices

17.

Morten Froholdt
Strategi i den offentlige sektor
En kortlægning af styringsmæssig
kontekst, strategisk tilgang, samt
anvendte redskaber og teknologier for
udvalgte danske statslige styrelser

26.

Anders Koed Madsen
Web-Visions
Repurposing digital traces to organize
social attention

27.

Lærke Højgaard Christiansen
BREWING ORGANIZATIONAL
RESPONSES TO INSTITUTIONAL LOGICS

18.

Annette Camilla Sjørup
Cognitive effort in metaphor translation
An eye-tracking and key-logging study 28.

Tommy Kjær Lassen
EGENTLIG SELVLEDELSE
En ledelsesﬁlosoﬁsk afhandling om
selvledelsens paradoksale dynamik og
eksistentielle engagement

29.

Morten Rossing
Local Adaption and Meaning Creation
in Performance Appraisal

30.

Søren Obed Madsen
Lederen som oversætter
Et oversættelsesteoretisk perspektiv
på strategisk arbejde

31.

Thomas Høgenhaven
Open Government Communities
Does Design Affect Participation?

32.

Kirstine Zinck Pedersen
Failsafe Organizing?
A Pragmatic Stance on Patient Safety

33.

Anne Petersen
Hverdagslogikker i psykiatrisk arbejde
En institutionsetnograﬁsk undersøgelse
af hverdagen i psykiatriske
organisationer

34.

Didde Maria Humle
Fortællinger om arbejde

35.

Mark Holst-Mikkelsen
Strategieksekvering i praksis
– barrierer og muligheder!

36.

Malek Maalouf
Sustaining lean
Strategies for dealing with
organizational paradoxes

37.

Nicolaj Tofte Brenneche
Systemic Innovation In The Making
The Social Productivity of
Cartographic Crisis and Transitions
in the Case of SEEIT

38.

Morten Gylling
The Structure of Discourse
A Corpus-Based Cross-Linguistic Study

39.

Binzhang YANG
Urban Green Spaces for Quality Life
- Case Study: the landscape
architecture for people in Copenhagen

40.

Michael Friis Pedersen
Finance and Organization:
The Implications for Whole Farm
Risk Management

41.

Even Fallan
Issues on supply and demand for
environmental accounting information

42.

Ather Nawaz
Website user experience
A cross-cultural study of the relation
between users´ cognitive style, context
of use, and information architecture
of local websites

43.

Karin Beukel
The Determinants for Creating
Valuable Inventions

44.

Arjan Markus
External Knowledge Sourcing
and Firm Innovation
Essays on the Micro-Foundations
of Firms’ Search for Innovation

2014
1.
Solon Moreira
Four Essays on Technology Licensing
and Firm Innovation
2.

Karin Strzeletz Ivertsen
Partnership Drift in Innovation
Processes
A study of the Think City electric
car development

3.

Kathrine Hoffmann Pii
Responsibility Flows in Patient-centred
Prevention

4.

Jane Bjørn Vedel
Managing Strategic Research
An empirical analysis of
science-industry collaboration in a
pharmaceutical company

5.

Martin Gylling
Processuel strategi i organisationer
Monograﬁ om dobbeltheden i
tænkning af strategi, dels som
vidensfelt i organisationsteori, dels
som kunstnerisk tilgang til at skabe
i erhvervsmæssig innovation

6.

Linne Marie Lauesen
Corporate Social Responsibility
in the Water Sector:
How Material Practices and their
Symbolic and Physical Meanings Form
a Colonising Logic

17.

Christiane Stelling
Public-private partnerships & the need,
development and management
of trusting
A processual and embedded
exploration

7.

Maggie Qiuzhu Mei
LEARNING TO INNOVATE:
The role of ambidexterity, standard,
and decision process

18.

Marta Gasparin
Management of design as a translation
process

19.

Kåre Moberg
Assessing the Impact of
Entrepreneurship Education
From ABC to PhD

8.

Inger Høedt-Rasmussen
Developing Identity for Lawyers
Towards Sustainable Lawyering

9.

Sebastian Fux
Essays on Return Predictability and
Term Structure Modelling

20.

Alexander Cole
Distant neighbors
Collective learning beyond the cluster

10.

Thorbjørn N. M. Lund-Poulsen
Essays on Value Based Management

21.

11.

Oana Brindusa Albu
Transparency in Organizing:
A Performative Approach

Martin Møller Boje Rasmussen
Is Competitiveness a Question of
Being Alike?
How the United Kingdom, Germany
and Denmark Came to Compete
through their Knowledge Regimes
from 1993 to 2007

12.

Lena Olaison
Entrepreneurship at the limits

22.

Anders Ravn Sørensen
Studies in central bank legitimacy,
currency and national identity
Four cases from Danish monetary
history

23.

Nina Bellak
Can Language be Managed in
International Business?
Insights into Language Choice from a
Case Study of Danish and Austrian
Multinational Corporations (MNCs)

24.

Rikke Kristine Nielsen
Global Mindset as Managerial
Meta-competence and Organizational
Capability: Boundary-crossing
Leadership Cooperation in the MNC
The Case of ‘Group Mindset’ in
Solar A/S.

25.

Rasmus Koss Hartmann
User Innovation inside government
Towards a critically performative
foundation for inquiry

13.

Hanne Sørum
DRESSED FOR WEB SUCCESS?
An Empirical Study of Website Quality
in the Public Sector

14.

Lasse Folke Henriksen
Knowing networks
How experts shape transnational
governance

15.

Maria Halbinger
Entrepreneurial Individuals
Empirical Investigations into
Entrepreneurial Activities of
Hackers and Makers

16.

Robert Spliid
Kapitalfondenes metoder
og kompetencer

26.

27.

Kristian Gylling Olesen
Flertydig og emergerende ledelse i
folkeskolen
Et aktør-netværksteoretisk ledelsesstudie af politiske evalueringsreformers
betydning for ledelse i den danske
folkeskole

36.

Nicky Nedergaard
Brand-Based Innovation
Relational Perspectives on Brand Logics
and Design Innovation Strategies and
Implementation

37.

Mads Gjedsted Nielsen
Essays in Real Estate Finance

Troels Riis Larsen
Kampen om Danmarks omdømme
38.
1945-2010
Omdømmearbejde og omdømmepolitik

28.

Klaus Majgaard
39.
Jagten på autenticitet i offentlig styring

29.

Ming Hua Li
Institutional Transition and
Organizational Diversity:
Differentiated internationalization
strategies of emerging market
state-owned enterprises

30.

31.

32.

33.

Soﬁe Blinkenberg Federspiel
IT, organisation og digitalisering:
Institutionelt arbejde i den kommunale
digitaliseringsproces
Elvi Weinreich
Hvilke offentlige ledere er der brug for
når velfærdstænkningen ﬂytter sig
– er Diplomuddannelsens lederproﬁl
svaret?
Ellen Mølgaard Korsager
Self-conception and image of context
in the growth of the ﬁrm
– A Penrosian History of Fiberline
Composites
Else Skjold
The Daily Selection

34.

Marie Louise Conradsen
The Cancer Centre That Never Was
The Organisation of Danish Cancer
Research 1949-1992

35.

Virgilio Failla
Three Essays on the Dynamics of
Entrepreneurs in the Labor Market

Kristin Martina Brandl
Process Perspectives on
Service Offshoring
Mia Rosa Koss Hartmann
In the gray zone
With police in making space
for creativity

40.

Karen Ingerslev
Healthcare Innovation under
The Microscope
Framing Boundaries of Wicked
Problems

41.

Tim Neerup Themsen
Risk Management in large Danish
public capital investment programmes

2015
1.
Jakob Ion Wille
Film som design
Design af levende billeder i
ﬁlm og tv-serier
2.

Christiane Mossin
Interzones of Law and Metaphysics
Hierarchies, Logics and Foundations
of Social Order seen through the Prism
of EU Social Rights

3.

Thomas Tøth
TRUSTWORTHINESS: ENABLING
GLOBAL COLLABORATION
An Ethnographic Study of Trust,
Distance, Control, Culture and
Boundary Spanning within Offshore
Outsourcing of IT Services

4.

Steven Højlund
Evaluation Use in Evaluation Systems –
The Case of the European Commission

5.

6.

Julia Kirch Kirkegaard
13.
AMBIGUOUS WINDS OF CHANGE – OR
FIGHTING AGAINST WINDMILLS IN
CHINESE WIND POWER
A CONSTRUCTIVIST INQUIRY INTO
14.
CHINA’S PRAGMATICS OF GREEN
MARKETISATION MAPPING
CONTROVERSIES OVER A POTENTIAL
TURN TO QUALITY IN CHINESE WIND
POWER
15.
Michelle Carol Antero
A Multi-case Analysis of the
Development of Enterprise Resource
Planning Systems (ERP) Business
16.
Practices

Morten Friis-Olivarius
The Associative Nature of Creativity
7.

8.

9.

10.

11.

12.

Mathew Abraham
New Cooperativism:
A study of emerging producer
organisations in India
Stine Hedegaard
Sustainability-Focused Identity: Identity
work performed to manage, negotiate
and resolve barriers and tensions that
arise in the process of constructing or
ganizational identity in a sustainability
context
Cecilie Glerup
Organizing Science in Society – the
conduct and justiﬁcation of resposible
research

Mamdouh Medhat
MEASURING AND PRICING THE RISK
OF CORPORATE FAILURES

Eva Pallesen
In the rhythm of welfare creation
A relational processual investigation
moving beyond the conceptual horizon
of welfare management

Gouya Harirchi
In Search of Opportunities: Three
Essays on Global Linkages for Innovation
Lotte Holck
Embedded Diversity: A critical
ethnographic study of the structural
tensions of organizing diversity

17.

Jose Daniel Balarezo
Learning through Scenario Planning

18.

Louise Pram Nielsen
Knowledge dissemination based on
terminological ontologies. Using eye
tracking to further user interface
design.

19.

Soﬁe Dam
PUBLIC-PRIVATE PARTNERSHIPS FOR
INNOVATION AND SUSTAINABILITY
TRANSFORMATION
An embedded, comparative case study
of municipal waste management in
England and Denmark

20.

Ulrik Hartmyer Christiansen
Follwoing the Content of Reported Risk
Across the Organization

Allan Salling Pedersen
Implementering af ITIL® IT-governance
- når best practice konﬂikter med
21.
kulturen Løsning af implementeringsproblemer gennem anvendelse af
kendte CSF i et aktionsforskningsforløb.
Nihat Misir
A Real Options Approach to
Determining Power Prices

Rina Hansen
Toward a Digital Strategy for
Omnichannel Retailing

22.

Guro Refsum Sanden
Language strategies in multinational
corporations. A cross-sector study
of ﬁnancial service companies and
manufacturing companies.
Linn Gevoll
Designing performance management
for operational level
- A closer look on the role of design
choices in framing coordination and
motivation

23.

Frederik Larsen
Objects and Social Actions
– on Second-hand Valuation Practices

24.

Thorhildur Hansdottir Jetzek
34.
The Sustainable Value of Open
Government Data
Uncovering the Generative Mechanisms
of Open Data through a Mixed
Methods Approach
35.

25.

26.

27.

28.

Gustav Toppenberg
Innovation-based M&A
– Technological-Integration
Challenges – The Case of
Digital-Technology Companies
Mie Plotnikof
Challenges of Collaborative
Governance
An Organizational Discourse Study
of Public Managers’ Struggles
with Collaboration across the
Daycare Area

33.

30.

Morten Lindholst
Complex Business Negotiation:
Understanding Preparation and
Planning

31.

Morten Grynings
TRUST AND TRANSPARENCY FROM AN
ALIGNMENT PERSPECTIVE

32.

Peter Andreas Norn
Byregimer og styringsevne: Politisk
lederskab af store byudviklingsprojekter

Johanna Sax
Strategic Risk Management
– Analyzing Antecedents and
Contingencies for Value Creation
Pernille Rydén
Strategic Cognition of Social Media

37.

Mimmi Sjöklint
The Measurable Me
- The Inﬂuence of Self-tracking on the
User Experience

38.

Juan Ignacio Staricco
Towards a Fair Global Economic
Regime? A critical assessment of Fair
Trade through the examination of the
Argentinean wine industry

Jacob Brogaard-Kay
Constituting Performance Management 40.
A ﬁeld study of a pharmaceutical
company
Rasmus Ploug Jenle
Engineering Markets for Control:
Integrating Wind Power into the Danish
Electricity System

Sanne K. Hjordrup
The Value of Talent Management
Rethinking practice, problems and
possibilities

36.

Christian Garmann Johnsen
Who Are the Post-Bureaucrats?
A Philosophical Examination of the
Creative Manager, the Authentic Leader 39.
and the Entrepreneur

29.

Milan Miric
Essays on Competition, Innovation and
Firm Strategy in Digital Markets

41.

Marie Henriette Madsen
Emerging and temporary connections
in Quality work
Yangfeng CAO
Toward a Process Framework of
Business Model Innovation in the
Global Context
Entrepreneurship-Enabled Dynamic
Capability of Medium-Sized
Multinational Enterprises
Carsten Scheibye
Enactment of the Organizational Cost
Structure in Value Chain Conﬁguration
A Contribution to Strategic Cost
Management

2016
1.
Signe Soﬁe Dyrby
Enterprise Social Media at Work
2.

Dorte Boesby Dahl
The making of the public parking
attendant
Dirt, aesthetics and inclusion in public
service work

11.

Abid Hussain
On the Design, Development and
Use of the Social Data Analytics Tool
(SODATO): Design Propositions,
Patterns, and Principles for Big
Social Data Analytics

12.

Mark Bruun
Essays on Earnings Predictability

3.

Verena Girschik
Realizing Corporate Responsibility
Positioning and Framing in Nascent
Institutional Change

13.

Tor Bøe-Lillegraven
BUSINESS PARADOXES, BLACK BOXES,
AND BIG DATA: BEYOND
ORGANIZATIONAL AMBIDEXTERITY

4.

Anders Ørding Olsen
IN SEARCH OF SOLUTIONS
Inertia, Knowledge Sources and Diversity in Collaborative Problem-solving

14.

Hadis Khonsary-Atighi
ECONOMIC DETERMINANTS OF
DOMESTIC INVESTMENT IN AN OILBASED ECONOMY: THE CASE OF IRAN
(1965-2010)

5.

Pernille Steen Pedersen
Udkast til et nyt copingbegreb
En kvaliﬁkation af ledelsesmuligheder
for at forebygge sygefravær ved
psykiske problemer.

15.

Maj Lervad Grasten
Rule of Law or Rule by Lawyers?
On the Politics of Translation in Global
Governance

16.

Lene Granzau Juel-Jacobsen
SUPERMARKEDETS MODUS OPERANDI
– en hverdagssociologisk undersøgelse
af forholdet mellem rum og handlen
og understøtte relationsopbygning?

17.

Christine Thalsgård Henriques
In search of entrepreneurial learning
– Towards a relational perspective on
incubating practices?

18.

Patrick Bennett
Essays in Education, Crime, and Job
Displacement

6.

Kerli Kant Hvass
Weaving a Path from Waste to Value:
Exploring fashion industry business
models and the circular economy

7.

Kasper Lindskow
Exploring Digital News Publishing
Business Models – a production
network approach

8.

9.

10.

Mikkel Mouritz Marfelt
The chameleon workforce:
Assembling and negotiating the
content of a workforce
Marianne Bertelsen
Aesthetic encounters
Rethinking autonomy, space & time
in today’s world of art

19.

Søren Korsgaard
Payments and Central Bank Policy

20.

Louise Hauberg Wilhelmsen
EU PERSPECTIVES ON INTERNATIONAL
COMMERCIAL ARBITRATION

Marie Kruse Skibsted
Empirical Essays in Economics of
Education and Labor

21.

Elizabeth Benedict Christensen
The Constantly Contingent Sense of
Belonging of the 1.5 Generation
Undocumented Youth
An Everyday Perspective

22.

23.

24.

25.

26.

Lasse J. Jessen
Essays on Discounting Behavior and
Gambling Behavior

34.

Yun Liu
Essays on Market Design

35.

Denitsa Hazarbassanova Blagoeva
The Internationalisation of Service Firms

36.

Andreas Søeborg Kirkedal
Danish Stød and Automatic Speech
Recognition

Manya Jaura Lind
Capability development in an offshoring context: How, why and by
whom

37.

Ida Lunde Jørgensen
Institutions and Legitimations in
Finance for the Arts

Luis R. Boscán F.
Essays on the Design of Contracts and
Markets for Power System Flexibility

38.

Andreas Philipp Distel
Capabilities for Strategic Adaptation:
Micro-Foundations, Organizational
Conditions, and Performance
Implications

39.

Lavinia Bleoca
The Usefulness of Innovation and
Intellectual Capital in Business
Performance: The Financial Effects of
Knowledge Management vs. Disclosure

40.

Henrik Jensen
Economic Organization and Imperfect
Managerial Knowledge: A Study of the
Role of Managerial Meta-Knowledge
in the Management of Distributed
Knowledge

41.

Stine Mosekjær
The Understanding of English Emotion
Words by Chinese and Japanese
Speakers of English as a Lingua Franca
An Empirical Study

42.

Hallur Tor Sigurdarson
The Ministry of Desire - Anxiety and
entrepreneurship in a bureaucracy

43.

Kätlin Pulk
Making Time While Being in Time
A study of the temporality of
organizational processes

44.

Valeria Giacomin
Contextualizing the cluster Palm oil in
Southeast Asia in global perspective
(1880s–1970s)

Kalle Johannes Rose
Når stifterviljen dør…
Et retsøkonomisk bidrag til 200 års
juridisk konﬂikt om ejendomsretten

Olga Rykov Ibsen
An empirical cross-linguistic study of
directives: A semiotic approach to the
sentence forms chosen by British,
Danish and Russian speakers in native
and ELF contexts

27.

Desi Volker
Understanding Interest Rate Volatility

28.

Angeli Elizabeth Weller
Practice at the Boundaries of Business
Ethics & Corporate Social Responsibility

29.

Ida Danneskiold-Samsøe
Levende læring i kunstneriske
organisationer
En undersøgelse af læringsprocesser
mellem projekt og organisation på
Aarhus Teater

30.

Leif Christensen
Quality of information – The role of
internal controls and materiality

31.

Olga Zarzecka
Tie Content in Professional Networks

32.

Henrik Mahncke
De store gaver
- Filantropiens gensidighedsrelationer i
teori og praksis

33.

Carsten Lund Pedersen
Using the Collective Wisdom of
Frontline Employees in Strategic Issue
Management

45.

Jeanette Willert
Managers’ use of multiple
Management Control Systems:
The role and interplay of management
control systems and company
performance

2017
1.
Mari Bjerck
Apparel at work. Work uniforms and
women in male-dominated manual
occupations.
2.

Christoph H. Flöthmann
Who Manages Our Supply Chains?
Backgrounds, Competencies and
Contributions of Human Resources in
Supply Chain Management

46.

Mads Vestergaard Jensen
Financial Frictions: Implications for Early
Option Exercise and Realized Volatility

47.

Mikael Reimer Jensen
Interbank Markets and Frictions

3.

Aleksandra Anna Rzeźnik
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