TEME, Vol. XLVI, N° 3, July — September 2022, pp. 733-752

Review Article https://doi.org/10.22190/TEME210611039R
Received: June 11, 2021 UDC 659.113.25
Revised: September 7, 2022 658.8:004

Accepted: October 1, 2022

THE INFLUENCE OF AUGMENTED REALITY
ON ONLINE USER EXPERIENCES

Jovana Radoi¢i¢”, Sonja Vujovié¢, Tanja Vujovié

University of Pristina in Kosovska Mitrovica, Faculty of Economics, Serbia

Abstract

The subject of this paper is the analysis of the impact of augmented reality on
online user experiences. The analysis was performed on users’ experience with the
Ikea Place App by IKEA. Users were surveyed through the User Experience
Questionnaire (UEQ), through which the information about their online experiences
related to the analyzed application was collected. The aim of this paper is to determine
whether augmented reality and augmented reality applications complement the online
user experience, based on the analysis of their user experience and experience related
to the dimensions of the presented application. The intention is to contribute to the
creation of the business and academic public’ interest in the concept of augmented
reality as a model, which, by offering a ‘customized” shopping experience, contributes
to improving the level of consumer satisfaction.
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YTULHAJ IPOIIMPEHE PEAJTHOCTHU
HA OHJIAJH JOXKXHUBJ/bAJE KOPUCHHUKA

Arncrpakr

IIpenmer oBOT pajia je aHaIW3a yTHIAja NPOLIMPEHE PEATHOCTH HA OHJIAJH JO0KHUB-
Jbaje KOPUCHHKA. AHaiU3a je U3BpILIEHA Ha NpuMepy KopHiihema aruiKanyje IpoLu-
pene peannoctu lkea Place App kommanuje |IKEA. W3BpiieHo je HCIHMTHBaWmE KOPHU-
CHMKAa IyTeM YNHTHHKa O KOPHCHHYKOM HcKycTBy (eHria. User Experience
Questionnaire - UEQ), Ha 0CHOBY KoOjer ce JOILUIO [0 CIO3Haje IHXOBUX OHJIAJH J0-
JKHBJbAja Y BE3U Ca aHAIM3UPAHOM aruiKauujoM. Iuib paja je 1a ce Ha OCHOBY aHaju3e
KOPHCHHYKOI MCKYCTBa U JO)KMBJbaja y BE3H Ca JUMEH3HjaMa IPE/ICTAaBIbCHE arllv-
Kalhje YTBpAM [a JM HPOLIMPEHa PEaTHOCT M allIMKalfje MPOLIMPEHE PEearHOCTH
YIOTIYHYjy OHIAjH NOXHUBJbaje KopHcHHKa. Hamepa je na ce nompuHece Kpewpamwy
MHTEpeca IMOCIOBHE M aKaJIEMCKE jaBHOCTH 3a KOHIIENT MPOLIMPEHE PEATHOCTH Kao
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INTRODUCTION

Imagine there is a technology that allows you to see more than oth-
ers can see, hear more than others, and feel the touch, smell and taste that
others cannot. Well, that technology complements the real world with vir-
tual (computer-generated) objects that seem to coexist in the same space
as the real world (Krevelen & Poelman, 2010). Imagine being able to
bring to life the book you are reading, to be able to hear the music and
sounds from the pages of the book, to be able to see animated scenes that
evoke the ambience and events that are being described. Imagine being
able to visualize your wishes and ideas about arranging your garden by
virtually placing and moving different types of plants around the yard un-
til you get the image you want. Imagine an architect being able to show
you the conceptual design for the construction of a house, bridge, shop-
ping center, etc. using 3D projection, and being able to conjure up for you
how these constructions would fit into a natural or urban environment in a
way simpler and more exciting than drawing or merely describing them.
Imagine being able to study the anatomy of the vegetative and reproduc-
tive parts of plants, and to find out with your virtual plant what the opti-
mal conditions for its growth are. Imagine: being able to visit hotels or
tourist destinations and to get all the information about them without
moving from your home; or being able to reconstruct the past, visualize
the future, and interact with virtual objects in museums or some historical
localities, thus enriching your experiences and knowledge; or being able
to see in advance the portion of food you want to order in a restaurant and
to get all the information about its ingredients and way of preparation; or
being able, while buying a bag of your favorite coffee, to see the coffee
plantation where the beans are grown or watch a video of the process of
roasting the coffee; or being able, as a medical student, to practice surger-
ies in a secure virtual environment; or being able to clearly see certain
constellations and the position of individual planets at any given moment,
wherever you are, with the help of an application on your mobile phone.
Imagine firefighters being able to see the layout of buildings, even though
nothing can be seen from the flames engulfing everything in front of
them, or soldiers being able to see the positions of enemy snipers spotted
by unmanned reconnaissance aircraft. Members of the older generations
would probably understand all this as science fiction, as something that
will never be available to man. However, owing to the constant progress
of informatics and the technological achievements of the 21st century, all
this is possible, and is even used almost every day.
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Present in the realm of science fiction, time travel to some past and
future worlds has always inspired and enchanted man, and moved him to
the boldest fantasies. At the current level of the development of civiliza-
tion, virtual reality has allowed mankind to escape from the real world
and to step into some new, unknown and imaginary worlds, creating
completely immersive experiences: visits to the battlefields in the Napo-
leonic Wars, a journey in the footsteps of Columbus, participation in live-
ly debates in the Roman Senate, and even walks among the brachio-
sauruses and tyrannosauruses from the time of the Jurassic. Less immer-
sive, augmented and mixed realties (AR and MR respectively) bring in-
formation and virtual objects into real environments, providing incredible
opportunities to master new skills, gain new experiences, create new
forms of art and entertainment, and communicating and experiencing the
world around us in a revolutionary way. While virtual reality replaces the
real world with the simulated one, AR and MR improve the user’s per-
ception of their own reality. Augmented reality provides visible infor-
mation about the real world by increasing the interactivity of physical
space and virtual objects, while mixed reality, in a similar way, adds real-
istic virtual objects and characters to the real world, in @ manner so so-
phisticated that they blend in flawlessly (Schwab, 2018).

We are members of the ‘new’ modern generation that is witnessing
the creation of technologies that provide access to the virtual world.
Technologies that give a small, completely ordinary human the oppor-
tunity to ‘dive’ into another, physically untouchable world, in which we
can play without limits, and in which we can hear, feel, and see some oc-
currences and things that are not part of our current environment with the
help of the necessary equipment, but which we can fit into it. A world in
which we feel as if these virtual occurrences are part of our reality. That
is why it is not surprising that the achievements in the fields of informat-
ics development and its application is called augmented reality. The con-
stant development of the aforementioned technologies is supported by the
efforts of companies to achieve competitive advantages in modern market
conditions, through abandoning traditional economy and switching to dig-
ital economy. This type of economy, thus, becomes a condition for the
smooth operation of companies. The digital economy is creating an eco-
nomic revolution marked by great economic performance and the longest
period of continued economic expansion (Pori¢, 2020).

Earlier, when talking about the virtual and augmented reality, we
would first think of some complex and massive devices and particularly
specialized teams for their launch. Today, augmented reality is easily ac-
cessible to all users of smartphones and tablets. By launching only one of
their applications, an individual reaches the world of augmented reality,
which is as a continuation of the user’s reality, and a new and exciting
type of human-computer interaction is established.
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The research presented in this paper refers to the analysis of augment-
ed reality accessed through the applications on ‘smart” phones. The anal-
ysis is aimed at obtaining answers to the questions: how familiar users are
with the very existence of the concept of augmented reality, whether this
type of advertising is represented when making purchasing decisions, and
whether the use of such applications increases their shopping experience.

The paper consists of five parts. In the first part of the paper, the
theoretical part and the basics of augmented reality are presented through
two titles: “Augmented Reality vs. Virtual Reality - theoretical and prac-
tical aspect” and “The role of augmented reality in experience market-
ing”. The first emphasizes the differences between augmented and virtual
reality, and the second defines the marketing of experiences, as well as
the place that augmented reality has in this concept. Information about the
application that was analyzed, as well as the company that owns it, is giv-
en in the following section of the paper, titled “From matches to aug-
mented reality - data and methodology”. In addition, the basic hypothesis,
and the questionnaire on the basis of which the research results were ob-
tained were presented in this section. The description of the sample and
the duration of the research is given in the fourth chapter, “Method or Re-
search Methodology”. “Research and discussion” presents the User Expe-
rience Questionnare - UEQ, based on which the analysis of the impact of
augmented reality applications on online user experiences was performed,
as well as the research results. In the last part of the paper, the conclu-
sions and basic recommendations of the author are made.

AUGMENTED REALITY VS. VIRTUAL REALITY -
THEORETICAL AND PRACTICAL ASPECT

Augmented reality, as a product of the human ingenuity of the
Fourth Industrial Revolution, is a recent topic about which most people
know little to nothing. Augmented Reality (AR) is the creation of a virtual
world that enriches the real world but does not replace it (Gervautz &
Mazuryk, 1996). Azuma (1999) defines augmented reality as an extension
of human perception which receives, processes and stores information
that is usually not recognizable to the human senses. The same author, in
his earlier research, points out that AR is a combination and connection of
real and virtual objects within a real environment, where the system thus
created is interactive and displayed in three dimensions, in real time
(Azuma, 1997). According to Stoyanova (2014), augmented reality mixes
the real with the simulated, or synthetic, and projects images and infor-
mation into the user’s field of vision. It provides us with a layer of virtu-
ality that extends to the perception of the real environment, at a given
moment. Usually, the virtual layer consists of 3D objects or 3D scenes,
with or without sound, and sometimes only textual information is added
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(Loijens, Brohm & Domurath, 2017). As Schwab simply illustrates
(2018) virtual reality (VR), augmented reality (AR) and mixed reality
(MR) are versions of an immersive audio-visual set of technologies that
allow people to move to a virtual environment or add virtual elements to
their real environment. Moreover, their immersive nature blurs the lines
between the computer-simulated world and the real world.

Azuma (1997), whose scientific work is a good starting point for
starting research in this field, observes and describes AR as a reality in
which 3D virtual objects are integrated into a three-dimensional real-time
environment. Such a version of reality, upgraded with computer-
generated data and objects, improves the user’s current perception of real-
ity. Although some authors, despite the existing significant differences,
believe that AR is a variation of the virtual environment (VE), or virtual
reality (VR), it is necessary to emphasize the existence of an essential dif-
ference. Namely, virtual reality technologies completely exclude the user
from the physical reality, completely immersing him in a synthetic, com-
puter-constructed and generated artificial environment, and removing him
from the real world in which he actually is. As an ambient simulation of
reality, VR represents the process of transforming the real human world
into a virtual digital world in which users can completely immerse them-
selves. In contrast, AR, as the hame suggests, only expands physical reali-
ty by allowing the user to see the real world around him complemented
by virtual three-dimensional objects and accompanying sounds that are
combined with the real world. Unlike VR, AR magnifies the real world
by adding scenes, objects, and textual information to the existing world
instead of creating new non-existent worlds from scratch (Mealy, 2018).
Thus, AR is an essential ‘addition’ to the real world, not its virtual re-
placement, which means that AR complements reality, instead of com-
pletely replacing it. Ideally, the user gets the impression that virtual and
real objects coexist in the same space (Azuma, 1997). It is clear that both
VR and AR are enabled by the current development of digital technolo-
gies and that, by integrating real and virtual worlds, they offer a mixed
reality in which physical and virtual objects complement, support and
communicate with each other (Ohta & Tamura, 2014), blurring the line
between the real and the virtual.

The areas of augmented and virtual reality have inevitably evolved
over time, and have become easily and increasingly accessible to users, so
that everyone can use them with the help of appropriate technology,
which has also advanced to smaller and lighter formats and more attrac-
tive designs. As Plastic Hava points out on the website of the world’s
leading digital experience advisor, although the areas of augmented and
virtual reality are very similar, there are differences between them
(www.plasticmobile.com). Augmented and virtual reality are complemen-
tary, but they represent the application of different technologies: aug-



738 J. Radoici¢, S. Vujovi¢, T. Vujovié

mented reality applies digital information to the physical world, and vir-
tual reality replaces physical reality with a computer-generated environ-
ment (Porter & Heppelmann, 2017).

Opting for the generally accepted definition of augmented reality
given by Azuma (1997), it remains for us to agree that the main charac-
teristics of the augmented reality system are manifested through three
basic criteria:

= Combining and merging virtual elements with the real world,
which allows for the enrichment of real space while achieving the visual
impression that virtual elements are part of the real world;

= Real-time interactivity, which means that the user communicates
the request via input devices (in the simplest case via mouse and key-
board), and depending on the dynamics of movement, virtual objects can
be moved in relation to the stationary observer; and

= Display and registration (calibration) in three-dimensional space
(real and virtual objects are in a 3D relationship), which are identified as
the main problems that currently limit augmented reality applications.
Namely, augmented reality requires great precision, since the impression
of reality, i.e. that the virtual element belongs to real space and creates the
illusion of coexistence of real and virtual within the same field of view, is
achieved only in that case. In this regard, objects in the real and virtual
worlds must be properly and accurately ‘aligned” with each other so that
the illusion of the coexistence of the two worlds is not jeopardized
(Azuma, 1997). Without accurate registration, augmented reality will not
and cannot be accepted in many applications.

Therefore, the goal of augmented and virtual reality is to broaden
the horizons of users, to expand the real world in which a person is cur-
rently located and to allow them to experience the atmosphere of a new,
virtual environment from their office or home. The technology that ena-
bles these experiences, which ‘teleport’ a person to the world of virtual
frames, is intended for wide application. The purpose of augmented re-
ality is to enrich the perception and knowledge of the real environment
by adding digital information to the environment. In most augmented re-
ality applications, the user visualizes synthetic images through glasses,
headphones, video projectors or via mobile phones / tablets / notebook PCs.

Augmented reality applications generally use one of two approach-
es: a marker-based or a location-based approach (Lojiens et al., 2017).
When a marker-based application is used, the software tracks a specific
object, for example a barcode, using a camera and scans it onto the screen
of the device. Location-based applications use the device’s ability to re-
member and record data about a specific position on Earth, and to provide
all the necessary information related to some location.

Based on data from the Statista website, the increasing presence of
augmented reality and, above all, an increase in the number of users of
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mobile augmented reality can be noted (www.statista.com). Namely, the
analyses indicate that in 2020, there were 1.73 billion users of AR on a
global level, which is an increase of slightly more than 1.5 billion as
compared to 200 million users in 2015 (Graph 1). In 2021, the number is
estimated to have reached 1.96 billion mobile AR users worldwide. Based
on Graph 1, it is clear that the number of mobile augmented reality users
grew in the observed period. From 400 million mobile augmented reality
users in 2016, there is a noticeable increase to 1.73 billion in 2020, with a
constant tendency of growth. It is believed that the number of mobile
augmented reality users will keep to this trend in the future, because it is
predicted that the number of this category of users in 2023 will reach 2.4

billion.
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Graph 1. Overview of the number of mobile augmented reality
(AR) users worldwide from 2015 to 2023 (in billions)

That this is a fast-growing market is evidenced by forecasts that
the global augmented and virtual reality market will reach 18.8 billion US
dollars in 2020, which would be an increase of over 78% as compared to
2019 (www.statista. com). Additionally, it is estimated that the market
will reach a value of 50 billion US dollars by 2024 (www.threekit.com).

Reality-altering digital technologies have been in development
over the last five decades (Ivan Sutherland in 1968.), although, due to the
convergence of improved, increasingly powerful hardware, mobility and
interactivity capabilities, recent years have witnessed their accelerated
progress and increasing application (Schwab, 2018), so it is quite certain
that AR will become an element increasingly integrated into the daily
lives of an increasing number of people. Although augmented and virtual
reality are mostly used in the domain of games, there are other sectors in
which these two types of reality have found application. According to the
research conducted on the Statista website (www.statista.com), which re-
fers to the comparative analysis of the size of AR/VR for 2020 and 2025,
it can be concluded that, in 2020, the largest AR/VR market was right in
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the domain of games, and it can be predicted that, in 2025, this will still
be the case. However, as augmented reality technology becomes increas-
ingly popular and accepted by consumers and companies, all predictions
go in the direction of increasing application in other sectors by 2025 (see
Graph 2).
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Graph 2. Forecast of the size of the AR/VR world market by segments
(2020-2025)

THE ROLE OF AUGMENTED REALITY
IN EXPERIENCE MARKETING

In order for companies to be competitive, it was necessary for them
to abandon the traditional ways of advertising and communicating with
potential and existing customers, and to turn to the application of modern
methods. The term ‘traditional marketing’ refers to the canon of princi-
ples, concepts, and methodologies that marketing professionals have col-
lected over the last thirty years of the 20" century (Schmitt, 1999). Tradi-
tional marketing, and the traditional way of doing business imply that
companies advertise their products on television, radio, and by placing
ads in newspapers. However, the increase in the number of Internet users
and the growing level of digital literacy have led to the disappearance of
audiences following traditional media and to the constant need for change
in business in the digital era (Singh & Pandei, 2014). Information and
communication technologies (ICT) can improve access to basic services
and create new opportunities for employment; they have significant po-
tential to improve the quality of people’s lives and to fundamentally
change the way people communicate among themselves (Nedi¢, Cveta-
novi¢ & Despotovi¢, 2018). According to the Global Digital Intelligence
2017 report, the role of information technology directors has begun to
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grow, new positions dedicated to innovations have ‘sprung up’ in organi-
zational schemes, significant investments have been made in technology
and the entire business, and models have been transformed (www.pwc.com).
Commercial relations in augmented reality imply the psychological involve-
ment of consumers, through the existence of interactivity and through the
realization of the experience of ‘immersion’ (Huang & Hsu Liu, 2014).
Where the company’s goal is to improve and establish lasting relation-
ships with the users of its products, one of the ways to introduce custom-
ers to the company’s products and ensure their psychological involvement
is to use augmented reality applications, as one of the novelties of the dig-
ital era. With augmented reality, new models of competition are estab-
lished in an increasingly sophisticated market which, offering a complete-
ly new experience for the customer, leads to increased sales and increased
levels of consumer satisfaction after purchase, ultimately providing the
company with loyal consumers, which are its most valuable asset. Hence,
engaging customers in the purchasing process is becoming an increasing-
ly important factor in differentiating and constructing the competitive ad-
vantage of companies.

The experience is characterized as unforgettable, unlike products
that are tangible and services that are intangible (Stavljanin, 2017). The ex-
perience arises “when a company intentionally uses a service as a stage and
a product as a support to engage the consumer” (Pine II & Gilmore 1999,
p.11). Schmitt (1999b) defined a new marketing approach - an experience-
driven approach that is the opposite of the traditional marketing approach.
This new type of approach he called experience marketing. Experience
marketing has shifted the focus of customer reactions to certain stimuli they
encounter, as opposed to the traditional one whose focus is on the charac-
teristics and benefits of manufactured products. Traditional marketing arose
from the understanding that customers are rational beings who do not em-
ploy emotions during the act of buying, but only approach shopping ration-
ally. Experience marketing defines customers as rational, but also emotion-
al beings, for whom a holistic experience must be created. The customer
experience is achieved by the interaction between the customer and the
company at all possible contact points (Grewal et al., 2009). Holbrook &
Hirschman (1982) define an “experiential” view of consumption that mani-
fests itself through “fantasies, feelings, and fun” by focusing on the sym-
bolic, hedonistic, and aesthetic factors associated with consumption.

Online customer experience is the implementation of the concept of
customer experience in the online environment (Stavljanin, 2017). The con-
cept of online customer experience appears in the field of digital marketing
and is associated with the effectiveness of the interactions with online users
(Novak, Hoffman & Yung, 2000). The online user experience consists of a
subjective, multidimensional psychological-logical response of the customer
to the online presentation of the product (Bleier et al., 2018).
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FROM MATCHES TO AUGMENTED REALITY -
DATA AND METHODOLOGY

The company IKEA is included in the analysis, because it provides
its consumers with the opportunity to use the Ikea place application. For
years, buying furniture required a great deal of luck and was a ‘lottery’
for most customers. Although they would measure the available space for
an armchair, bookshelf, chest of drawers or dressing table, and perhaps
take some pictures, and choose a piece of furniture in the store that they
think would functionally and aesthetically best suit the given space, buy-
ers usually had to hope for the best. In 2014, IKEA conducted a research
whose results support the stated challenges that customers face in choos-
ing furniture. Namely, more than 70% of respondents said they did not
know the dimensions of the rooms in their homes, 14% of the customers
stated that they purchased wrong-sized furniture for their rooms, while
33% said they were in doubt as to how to properly measure for furniture
(Peddie, 2017). In order to minimize mistakes when choosing, and thus
minimize the dissatisfaction after buying furniture from its range, the
company has created an augmented reality application.

With this application, consumers who are not sure how certain fur-
niture would fit into the space they intend to equip can fit’ the desired
product into their living and working environment and assess how it ‘fits’
with the rest of the interior; they can approach it, look at it from all sides
and experience it in three-dimensional space. This technology creates the
illusion of the existence of the selected pieces of furniture in a real envi-
ronment and provides an opportunity for consumers to ‘discover’ which
products are most suitable, and which best fit into the selected space and
their exciting and practical “accommodation” in home, without leaving
the comfort of their armchairs, thus improving the user experience and
increasing consumer satisfaction. As it is pointed out on the company’s
website, the lkea place application is currently available on the iPhone 6S
and iPhone, iPad and Android devices of the newer generation.

The lkea Place application allows its users to place virtual replicas
of the IKEA furniture of their choice in their homes and the existing am-
bience with the help of AR technology. At the same time, it gives cus-
tomers an impeccable view and knowledge of how the selected furniture
and the desired product could look in the real world, once placed in the
intended place (Ozturkcan, 2020). Simply put, the application uses aug-
mented reality to provide users with the opportunity to visualize their
wishes and ideas by virtually equipping their rooms and apartments with
items available in the catalog, placing digital IKEA furniture in a real
physical environment next to existing items through the device screen
(tablet, smartphone).

The IKEA place application was presented to the public in Septem-
ber 2017, whereby the Swedish company provided an opportunity for
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their customers to ‘equip’ their home, cafe or office with well-designed
and affordable furniture from their seasonal collections before buying it,
all without ever stepping into the store. The application enables the defi-
nition of the space that the customer wants to equip, offering unique and
relevant recommendations based on the entered preferences and existing
knowledge about IKEA furniture. By launching the AR application, the
company took advantage of new technologies in creating added value for
customers by raising the level of service, with the basic intentions to turn
the often traumatic experience of choosing furniture into a fun digital en-
gagement, and to contribute to solving practical problems when buying
furniture. With this free application, IKEA signals that it understands the
obstacles involved in the process of buying furniture and provides inno-
vative, digital, technology-based support to its customers in an attempt
not only to facilitate the decision to buy furniture that will visually and
aesthetically best match real space but also to eliminate the unwanted and
unsuitable results of wrong choices (Ozturkcan, 2020).

Initially, the application was limited to testing only one piece of
furniture or items for space decoration, but the company has updated the
application so that users can now simultaneously test several products
from the IKEA range in augmented reality and with the help of a 3D dis-
play, which faithfully depicts the dimensions and layout and allows cus-
tomers to see how ‘selected’ virtual furniture fits into the real space of
their home. By selecting pieces of furniture and items for decoration, the
user is given the opportunity to see how different pieces look together un-
til, based on precisely defined dimensions and shapes, he gets the impres-
sion of an ideally furnished and decorated home. The three-dimensional
views of more than 2,000 products are available from a variety of angles
before users select the ones they want using an app that directs them to an
Ikea website to complete a purchase. In addition, by using the phone’s
camera to focus on any piece of furniture, the application provides poten-
tial users with the opportunity to immediately ‘discover’ similar alterna-
tives available in the IKEA range and virtually fit them into real space. In
this way, with the synergetic effect of the useful and fun aspect of buying,
the IKEA Place app creates certain advantages that are reflected in:
providing an educational experience, minimizing product returns, grow-
ing customer engagement, the growth of trust due to the virtual testing of
products before purchase (Mitrovi¢, 2020), and in the existence of a
unique, unusual and extraordinary shopping experience. Therefore, AR
has the potential to improve consumer visualization of products, to in-
crease consumer engagement, and thereby to improve perceptions of the
shopping experience and improve the level of consumer satisfaction.

This research, and the analysis of augmented reality and its impact
on online customer experiences was performed on the basis of the User
Experience Questionnaire (UEQ). The conclusion drawn was based on
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the answers of the respondents. Additionally, a general hypothesis was
defined, which reads: "Online user experiences are complemented by the
use of augmented reality applications.” Based on the general hypothesis,
the following were defined and derived:

H1: Attractiveness, as a dimension of user experience, increases by

using AR applications;

H2: Efficiency of product, as a dimension of user experience, in-

creases by using AR applications;

H3: Stimulation, as a dimension of user experience, increases by

using AR applications;

H4: Perspicuity, as a dimension of user experience, increases by

using AR applications;

H5: Novelty, as a dimension of user experience, increases by using

AR applications;

H6: Dependability, as a dimension of user experience, increases by

using AR applications;

Without deviating from The Testament of a Furniture Dealer® and
Kamprad’s legacy of self-imposed efforts to ‘reduce’ prices so that even
people with very limited resources can afford to shop in IKEA’s giant
winding labyrinths, and daring to be different and transforming adversity
and obstacles into opportunities, the company has grown into an empire
and a global home furnishing chain. The example of the company con-
firms the notion that companies not only produce material artifacts or of-
fer services, but also create brands that are by no means limited to the
logo, or the image printed on the label and product, given that the compe-
titions between manufacturers is no longer only a matter of price and
quality, but and a corporate value narrative that constructs a recognizable
and authentic company identity. Likewise, as part of contemporary con-
sumer culture, IKEA perfectly illustrates the fact that corporate brands of-
ten play an important role in branding countries (Kristoffersson, 2014).

IKEA stores have also managed to serve customers in lockdown
conditions due to the global corona virus pandemic. Sales in IKEA retail
stores reached 39.6 billion euros in 2020, marking a decrease of only
4.2% compared to the previous year’s sales and an increase of 2% as
compared to 2018, while online sales increased by 45% as compared to
2019 (www.ikea.com).

1 The company's values, visions and attitudes are summarized in nine theses of the
testament, which is the most important artifact and manifesto of corporate culture, but
also the IKEA mantra, which as a ‘sacred record’ is based on the idea "Create a better
everyday life for many people.”
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METHOD OR RESEARCH METHODOLOGY

For research purposes, the User Experience Questionnaire (UEQ)
was made available to users of products from the IKEA product range via
the Internet. The research period covered April and May 2021, when 30
respondents were interviewed. All respondents are between the ages of 16
and 33, considering that it was assumed that the younger population owns
newer generation phones and that they have the knowledge and skills
needed to use the mentioned application.

RESEARCH AND DISCUSSION

In today’s competitive market, the achievement of a superior user
experience is a condition for the commercial success of any product, and
therefore a condition for the realization of a positive financial result for
companies. User experience is a subjective impression, so it is difficult to
measure it, but its measurement is necessary, given that it provides im-
portant information for a possible change in some instruments of the mar-
keting mix. This measure can be used, for example, to check whether a new
version of a product offers an improved user experience, or whether the
product is better or worse than competing products (Schrepp et al., 2014).

To research the online customer experience, the authors used the
User Experience Questionnaire (UEQ). The goal of this questionnaire is
to quickly measure customer experience. The questionnaire takes into ac-
count the feelings, impressions and attitudes of the respondents, and pre-
sents a format that supports the direct expression of these elements
(Stumpp et al., 2019). Information about aspects of product usability (ef-
ficiency, comprehensibility and reliability) and aspects of user experience
(stimulation, novelty) is collected, and thus the questionnaire offers a
comprehensive impression of the user experience of brand touch points
(Schrepp, Hinderks & Thomaschevski, 2017).

Attractiveness, as one of the six scales of the questionnaire, shows
the overall impression of the user about the product. Attractiveness en-
compasses aspects of the pragmatic and hedonistic qualities. Efficiency
shows how effectively product users can solve the problems that caused
them to buy the product. Perspicuity indicates how clear and easy the
product is to use and understand. Dependability, as a scale of UEQ,
shows how satisfied users are with the product, or whether the product
met their expectations. Stimulation is aimed at getting an answer to the
question of how a product affects users, whether it is interesting or not,
and whether it motivates them to buy again. Novelty shows how innova-
tive and creative the product is for users. Efficiency, Perspicuity and De-
pendability are aspects of the pragmatic quality, while Stimulation and
Novelty are aspects of the hedonistic quality. Each of the presented UEQ
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scales has its own pairs of opposite answers. The structure of the User
Experience Questionnaire (UEQ) is presented in Figure 1.

Attractiveness
annoying / enjoyable
bad / good
unlikeble / pleasing
unpleasant / pleasant
unattractive/ attractive
unfriendly / friendly

|

‘ Pragmatic quality

}

Hedonistic quality

Efficiency
slow / fast
inefficient / efficient
impractical / practical
unorganized / organized

> boring / exciting

Perspicuity
not understandable/understandable
difficult to learn / easy to learn
complicated / easy
confusing / clear

—> conventional / inventive

Dependability
unpredictable/predictable
obstructive/supportive
insecure/secure
does not meet expectations / meets
expeclations

Stimulation
inferior / valuable

uninteresting / interesting
demotivating/motivational

Novelty
dull / creative

usual / leading edge
conservative / innovative

Figure 1. Assumed scale structure of the User Experience Questionnaire

(UEQ)
Source: Adjusted to: Schrepp, M., Hinderks, A., & Thomaschewski, J. (2017).
Construction of a Benchmark for the User Experience Questionnaire (UEQ).
International Journal of Interactive Multimedia and Artificial Intelligence, 4(4), p. 41

The task of the respondents was to fill in this questionnaire in order
for their perceptions of the Ikea Place App to be assessed. The UEQ ques-
tionnaire scale has the following format (the Attractiveness scale is taken

as an example):
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My overall impression of the product is that it is:

annoying O @) O O O O @) enjoyable

bad OO ]O|]O]O|0O]|O0O good
unlikeble Ol O | O | O] O ]|0O| O pleasaning
unpleasant O @) @) O @) O O pleasant
unattractive @) O @) O @) O O attractive

unfriendly O @) @) O @) O O friendly

The survey contains pairs of opposites related to product proper-
ties. The circles between the opposites represent the grades. The ratings
range from 1 (if they do not agree at all with the product description) to 7
(if they think that the description fully corresponds to the product). Ap-
propriate product dimensions, or characteristics, are given by user as-
sessment in the semantic differential from -3 to +3. Values between -0.8
and 0.8 represent a more or less neutral score on the appropriate scale,
values > 0.8 represent a positive assessment, and values < -0.8 represent a
negative grade. Table 1. shows the middle value and variance based on
the given answers of the respondents. Based on these values, it can be
concluded that the scales Attractiveness, Perspicuity and Dependability
were rated as positive scales, which means that users of the lkea Place
App have positive experiences with these features of the app itself. On the
other hand, the scales Efficiency, Stimulation and Novelty have values
lower than 0.8, but these values did not fall below - 0.8. This tells us that
the respondents did not give a negative grade for the overall scales of this
questionnaire. In addition, a graphic presentation of the respondents’ ex-
periences was derived, where their estimates are expressed in the seman-
tic differential from -3 to +3 (see Graph 3).

Table 1. UEQ scales, middle value and variance

UEQ scales (middle value and variance)

Attractiveness 1.539 1.58
Perspicuity 1.100 1.63
Efficiency 0.758 1.28
Dependability 1.492 0.61
Stimulation 0.717 1.20
Novelty 0.400 0.98

Source: Author’s calculation
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Graph 3. User experiences related to UEQ scales

However, if we look at pairs of the examinees’ responses individu-
ally, there are not so positive assessments of certain product characteris-
tics. Namely, based on this research, it was concluded that the majority of
users are dissatisfied with Perspicuity as a scale of this questionnaire.
First of all, this refers to a couple of not understandable/understandable
answers, where the middle value was -0.4. Then, the results based on the
pair of answers impractical/practical within the scale Efficiency amount
to -0.5, and in the aspect of Novelty, when choosing between the usual /
leading edge answers, the result was -0.4. All this affects the formation of
the mean value of the pragmatic and hedonistic qualities, which is shown
in Table 2.

Table 2. Middle value of the pragmatic and hedonistic qualities

Pragmatic and hedonistic quality

Attractiveness 1.54
Pragmatic quality 1.12
Hedonistic quality 0.56

Source: Author's calculation

CONCLUSION

In the era of digital transformation, augmented reality technology
offers an innovative framework for differentiating and constructing com-
panies’ competitive advantage. Many retail chains have recognized the
positive effects of augmented reality and are working to create AR appli-
cations that will allow customers to visualize products, make the right
choices based on personal preferences and experience a ‘customized’
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shopping experience by simply using their smartphones. Based on the
conducted analysis, all dimensions of the user experience related to the
Ikea Place App have achieved positive results. Above all, it means a posi-
tive impact on the dimensions of Attractiveness, Perspicuity and Depend-
ability. Therefore, the pragmatic and hedonistic qualities of this product
were also assessed positively. This begs the conclusion that augmented
reality applications, such as the analyzed application, are represented in
the life of modern man and that the hypothesis “Online user experiences
are complemented by the use of augmented reality applications” is true.
Since the respondents did not give a negative assessment to any UEQ
scale, which refers to the dimensions of their experience with the IKEA
AR application, the derived hypotheses are also proven to be true. How-
ever, the dimensions of the user experience related to the analyzed appli-
cation, such as Stimulation, Efficiency and Novelty, did not receive envia-
ble results, which indicates that there is room for its further improvement
through the removal of objections related to the mentioned dimensions. In
addition, the hypotheses cannot be fully accepted, because the conclu-
sions of this research were drawn from the analysis of the answers of a
small number of respondents. Since this research yielded positive results
and proved a positive correlation between augmented reality applications
and online user experience, the authors recommend that companies oper-
ating in the Republic of Serbia start presenting their products through
similar augmented reality applications, which would contribute to the im-
provement of visualization products, and provide a unique adventure, and
an unusual and extraordinary experience when choosing and buying. This
recommendation is based on one of the main limitations of this research.
A small number of companies in Serbia base their business on the analy-
sis of the online experience of their customers through augmented reality
applications. They mostly base their business on traditional measurements
of their clients’ experiences, not on online experiences, which greatly
limits this research. The directions for future research refer to the critical
review and analysis of the existing literature and research on the topic of
customer experience, and especially online customer experience. In addi-
tion, there should be more studies on the development and implementation
of AR systems and applications in order to expand the analysis of the impact
of augmented reality on society and its members’ online experiences.
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YTULAJ TPOINUPEHE PEAJTHOCTH
HA OHJIAJH JOKUBJ/bAJE KOPUCHUKA

Josana Pagouunh, Cowa ByjoBuh, Tama Byjosuh
Exonomckn ¢akynrer YHusep3utera y [pumraan
ca npuBpeMeHnM cepureM y Kocosckoj Murposumn, Cpbuja

Pe3ume

V ycnoBuUMa CaBpEeMEHOT MOCIOBamba, YHMje Cy OCHOBHE KapaKTEPHCTHKE JHHA-
MHUYHOCT U JUTHTAJIHA PEBOJYIHja, KOMIIAHU]E CE CBE BHIIE OCIamajy Ha KopHIIheme
TEXHOJIOUIKUX JIOCTUTHYHa paiau IOCTH3ama CBOjUX IWbeBa. IIpolIMpeHa pealHOCT
oMoryhaBa KOpHCHHIMMA arlIMKaIMja MPOIIMPEHE PEaTTHOCTH Aa HPOIIUpe CBOj (u-
3WYKH CBET, JONIyHYjyhn ra BUPTYEeIHHM 00jeKTUMA. 3a Pa3iiKy Of MPOIIMpEeHe pea-
HOCTH, BUPTYEIIHA PEATHOCT y MOTIYHOCTH 3aMembYyje pPealHH CBET KOPHUCHHUKA BUPTY-
eIIHMM CBeTOM, y3 nomoh ajnexBaTHe TexHonoruje. be3 o03upa Ha pasiyke, OCHOBHU
IIWJb TIPOLIMPEHE W BHUPTYEIHE PEATHOCTH je Ja, Ipe CBera, KOPUCHUKY IpyXKe NPy
CIMKy (QM3MYKOT CBETa y KOME ¢ OH TPEHYTHO Hajla3M M Jia My oMmoryhe nia ,,3akopaun‘
y CBET BUPTYEJIHUX OKBHpa. J[UIMTaHA epa AMKTHpa HOBE YCJIOBE MOCIOBAHkba YCIeN
noBehama Opoja KOpHCHMKAa WHTEpHETa M HHBOA AWTUTATHE HHCMEHOCTH. bpojHe
¢dupme cy ce ommyduiie a Kpeupajy aluldKanije MpOLIMpeHe PealHOCTH U J1a Ha Taj
Ha4ynH oMoryhe CBOjUM KyIIFMa J]a BU3YeIIH3y]jy [IPOU3BOJIE U JOXKHBE ,,IpHiIaroheno
HCKYCTBO IPMJIMKOM KyloBuHe. [[Wib koMIIaHuja je ja Ha Taj HAYWH Kpeupajy HaTIpo-
CEUHH JIOKMBJbAj CBOJUX KyIIalla, Ila CBOje MOCJIOBAbE 3aCHUBAjY Ha T3B. ,,MapKETHHTY
JIOKHMBJbaja™ W Ha OCTBapemy CYIEPHOPHOT KOPHCHUYKOI MCKYCTBA. 3aTO KOMIIaHH]je
cBe "emhe JOHOCE OIUTyKe N1a TICHXOJIOIIKH YKIJbyde CBOj€ KYIIIE Y MPOIEC OHJIAJH Ky-
HoBHHE. JelaH oJ] HaYMHA OBAKBOT YKJbYYHBamba ITOTPOIIAya je YIPaBO HHXOBO IPH-
CTyTIame aTuTHKaIijamMa MPOIIHPEHe PEaTHOCTH. Y paly je W3BpIIeHa aHalh3a yTHUIaja
MPOLIMPEHE PEaTHOCTH H AIUIHKAIlHja IPOIIHPEHE PEATHOCTH Ha OHJIAJH I0KHBIbAje Ky-
mana Ha OCHOBY YTHMTHHKa O KOpHUCHMYKOM HcKycTBy (eHri. User Experience
Questionnaire - UEQ). Ananu3a ce 0JIHOCH Ha YTHUIIA] aIUTHKAIHje MPOILIHPEHE PeaHo-
ctu komnanuje IKEA Ha onnaju noxusibaje leHux Kynana. UEQ ynmuTHHK, Kpo3 Hbero-
Be Je(uHUCaHe TMMEH3Hje, IPpyXKa peaiHy CIMKY KOPHCHHYKOT MCKYCTBa Y BE3H ca Mpo-
u3BosIoM. Ha OCHOBY aHaim3e JOIUIO ce 0 3aK/bydka Jia Cy CBe AMMEH3Hje y Be3H ca
armkanyjoM lkea Place App octBapmie mozutuBHe pesynrare. OIIHMYHA pe3yiTaTH Ce,
npe cBera, omHoce Ha muMmensuje [IpuBmagnoct, PasymssruBoct u Iloy3maHocT, Ok cy
mamvensnje Ctumynanyja, EdukacHoct 1 HoBrHa mocturiie 1odpe pesyarare, ainu y3 1mo-
cTojarbe MOTyhHOCTH TaJbeT ycaBpIllaBama OBHUX AWMEH3Wja aHAM3UpPAHe aIlTHKAIH]e, TS
1 MoryhHocTH meHor HanpenoBama y OyayhHoctn. C 003MpoM Ha TO Jia je HCTpaXKuBabhe
y OBOM pajy Jajo MO3UTHBHE pe3ynTaTe M yKa3alo Ha MO3WTHBAH YTHIA] alUIMKalyja
TPOLIMPEHE PEATHOCTH Ha OHJIAJH JI0KHBJbaje KOPUCHHKA, 3aKJby4aK je Jia Ou cBe KoMIia-
HHje Tpebaso Ja ce ycpelcpelie Ha Kpeupame OBHX allIMKalyja Kako OM Ha Taj Ha4uH
oMorylire CBOjiM KyTIiMa CyHepHOPHO HCKYCTBO NPHIIMKOM OHJIAjH KYTIOBHHE.



