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Abstract—The retail industry is facing the challenge of digitization. On the
one hand, the share of online shopping in total retail sales is increasing. On the
other hand, consumers increasingly expect digital services. At the same time,
the spread of smartphones and therefore also mobile apps has been growing
for years. More and more retailers are therefore offering mobile apps, which
as multi-channel apps combine aspects of online shopping and stationary retail.
While the acceptance and use of mobile apps has already been extensively
researched, there is little knowledge about the users themselves and user-types.
This explorative research classifies users of mobile apps in multi-channel retail.
Based on a survey of 101 consumers who were asked to assess the personal
relevance of various app functions in a multi-channel retail context, four user
types can be identified with the help of a cluster analysis. The results provide
practitioners with important information for the future development of mobile
apps in retail.
Keywords—mobile apps, multi-channel retail, user classification, cluster
analysis, taxonomy
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Introduction

Not just since the SARS-CoV-2 pandemic, but for several years now, the retail
sector—especially brick-and-mortar retail—has been under pressure worldwide. On
the one hand, more and more retail space is available [1]. At the same time, the retail
trade is experiencing in some cases severe sales declines [2]. This effect is also reinforced by the increasing online share of total retail sales [3]. As a result, sales area
productivity in terms of sales per square meter decreases [4].
Parallel to that, digitization is proceeding and more and more retailers are offering
an online store or digital services for local shopping [5], [6]. On the customer side,
smartphones and subsequently mobile apps are becoming increasingly relevant [7]–[9].
Many retailers therefore try to use mobile apps for their business purposes [10]: Mobile
apps serve as a digital bridge between stationary retail and the internet [11].
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The acceptance of mobile apps in general has already been extensively researched.
Corresponding findings also exist for the retail sector in particular. However, little is
known about the different types of users in the context of mobile apps in multi-channel
retail. At the same time, existing research on apps and app usage indicates that different
user types might exist:
In multi-channel retail, apps can be differentiated according to whether they function
primarily as an online store or as a digital shopping assistant for stationary shopping
[12], [13]. Other distinctions also exist, such as between money-saver apps, shopping-convenience apps, and loyalty apps [14]. Richter [15] notes a connection between
lifestyle and app use. Children’s use of mobile devices appears to be related to the
socio-demographic environment in which they grow up [16]. In the field of education,
there are calls to consider different user types in app development to better meet user
expectations [17].
Therefore, this research project aims to develop a taxonomy for users of mobile apps
in multi-channel retail by means of an explorative approach. First, existing findings on
mobile apps in retail and classifications in the mobile app context are considered. Subsequently, a cluster analysis is carried out on the basis of a consumer survey. Thereby
different types of users will be identified and presented. The work closes with implications for practice and identifies potential research gaps.

2

Literature review

2.1

Consumers using mobile apps in retail

The use of mobile apps in retail by consumers has been extensively researched in the
past. Selected findings are presented below.
In principle, the use of mobile apps by consumers in retail depends on many factors.
It should be mentioned that not only the app itself but also the context in which it is
used plays a decisive role: mobile apps are used particularly in high involvement product categories or by young men preferably when shopping [18].
A key factor in determining willingness to use mobile apps is the extent to which
consumers can achieve time savings or practical benefits [19]. For example, app users
expect individualized offers via the app [20]. In addition, not only the functionality of
the app itself, but also the service offered by a retailer, for example, plays a role [21].
Thus, the perceived ease of use of an app per channel—online shopping or stationary
retail—also affects channel preferences and future purchasing intentions [22].
The influence of the retailer itself or its offered services as researched by Rosa [21] is
also emphasized by further research results: Among other things, the image of a retailer
is also identified as a driver for app adoption and app usage [23]–[25].
On the other hand, the influence of innovative functionalities is highly controversial: On the one hand, there are consumers who enjoy trying out innovations in an app
context [26]. Furthermore, augmented reality technologies, for example, can provide
added value for app users [27]. Nevertheless, a pure focus on innovative functionality
for the sake of innovation is not sufficient: the focus must be on efficiency gains and
convenience from app users [28], [29].
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In multi-channel retailing, this means that an app should offer more functionality
than pure online shopping [13], [30]. There is evidence that consumers want to use
mobile apps in retail as digital shopping assistants [12]. [31] state in this regard that
a mobile app in multi-channel must be more than just a sales channel. For example,
they suggest retail-related services that should be able to be used or purchased via a
mobile app.
In summary, the literature to date shows that some consumers expect a mobile app in
retail to be primarily an online store, while others seem to expect an app that also helps
them with their stationary retail purchases, for example through services or special
offers [12], [30]–[32]. Still other users seem to enjoy trying out innovative functionality
[26], [27]. These findings indicate that user expectations of mobile apps in retail and
multi-channel retail are quite heterogeneous. There seem to be different types of users.
2.2

Classifications in the mobile app context

Based on the existing findings on mobile apps in retail, it can be said that there seem
to be different types of usage. This raises the question to what extent users have already
been classified according to usage types. In the following, existing literature will
therefore be examined to what extent corresponding classifications have already been
considered in the mobile app context.
With regard to the analysis of mobile app traffic, the evaluation of 142 million events
using unsupervised clickstream clustering yields several clusters of usage types: For
example, dormant users and hostile chatters are identified for a social mobile app [33].
App reviews in the major app marketplaces have also been frequently classified: For
example, text mining methods can be used to identify critical reviews [34]. Based on
such classifications, appropriate labels can be assigned to prioritize app reviews for further processing [35]. Such classifications can also be useful for extracting user requirements for app development: insights into on-functional requirements can be extracted
from app reviews [36], [37].
Classification methods are also used to classify apps themselves: In the educational
context, 177 apps affiliated with Australian universities are divided into different categories, including study management, navigation apps, augmented reality apps [38].
A clustering approach of mobile apps in retail in the German market identifies three
different types of mobile apps. Based on an analysis of the functions of 25 mobile retail
apps, these are grouped into money-saver apps, shopping-convenience apps and loyalty
apps using a cluster analysis [14].
Particularly relevant for this presentation are the identification of clusters in the
context of users and usage: Smartphone users can be divided into consumers with no
specific motives, function pursuing consumers and other conscious consumers [39].
Similar findings can be made for the use of apps: Users of the Dating App Tinder can be
divided into four psychological clusters—regulated, regulated with low sexual desire,
unregulated-avoidants, unregulated-highly motivated [40]. In the context of an alcohol-harm reduction mobile app, for example, trackers, cut-downers and noncomitters
can be distinguished [41]. A classification of mobile app usages styles comes to the
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conclusion that the type of app usage is influenced by the lifestyle of the respective
user [15].
In summary, the research results also indicate that there are probably different user
classifications for mobile apps in multi-channel retail. At the same time, no findings on
specific clusters appear to be available so far.

3

Material and methods

3.1

Survey design

There’s only little knowledge about the existence different user types of mobile apps
in multi-channel retail. Therefore, this paper uses an explorative approach, trying to
identify different types of app users in multi-channel retail. For this purpose, a survey
among consumers will be conducted. Bases on their answers, consumers will then be
divided into different groups based on how they rate the relevance of different app
functionalities.
The survey first collects the usage habits of the respondents asking about the frequency of internet use, smartphone use and internet use on mobile devices as well as
affinities to online shopping and online shopping via mobile devices in particular.
Secondly, the consumers should rate the following functionalities of mobile apps in
multi-channel retail by their perceived relevance:
•
•
•
•
•
•
•
•
•
•

Online shopping and delivery
Online shopping and pick-up in-store
In-store shopping and delivery
Notifications with discounts and special offers
Viewing current advertising brochures
Mobile payment in-store
In-app loyalty card deposit
Digital shopping list
In-store navigation
Product availability check

In order to avoid the tendency to the centre, a scale from 1 to 6 is employed to grade
the importance per functionality [42, p. 330f.]. The list the functionalities is based on
currently typical features of the most popular mobile apps from the multi-channel retail
context and has already been used to classify mobile apps in retail [14]. The online survey is conducted in the first half of 2020. A total of 101 participants answer the survey
in full.
3.2

Methodology

The answers of the survey participants will be used in the following to classify the
participants into different groups. The goal is to use this classification to form several
groups that are as heterogeneous as possible. At the same time the groups should be
as homogeneous as possible with regard to their given answers. Therefore a cluster
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analysis is performed [43]. Cluster analysis has a long history in psychology and sociology, especially in explorative contexts [44]–[46]. The analysis is based on Ward’s linkage [47]. The measurement of the distances is based on the L2 dissimilarity measure.
For the cluster analysis only the answers regarding the functionalities are used, but not
those regarding the general usage habits. However, in the later description of the clusters, these general usage habits are also used again to describe the individual clusters.
In this way, different types of users can be determined empirically and described for
further research and application in practice.

4

Results

Figure 1 shows the results of the cluster analysis. The dendrogram is limited to the
top 15 branches for clarity.
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Fig. 1. Dendrogram of cluster analysis, limited to top 15 branches

Based on the dendrogram, a total of four clusters are identified. In the following the
descriptive statistical data per cluster are presented. Additionally, the app users belonging to each cluster are described.
Table 1 shows the results for the first cluster. The first cluster has particularly high
values for Internet and mobile Internet usage and smartphone usage. In terms of functionalities, online shopping and delivery, loyalty card deposit and checking product
availability play a particularly important role. These users of mobile apps in multichannel retail can be characterized accordingly as technology-open shopping with
higher online affinity and low interest in advertising.
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Table 1. Descriptive data of cluster 1 (N = 23)
Variable

Mean

Std. Dev.

Internet use

5.61

.77

Mobile phone

5.65

.88

Mobile internet

5.26

1.42

Internet shopping

4.39

1.27

Mobile shopping

3.57

1.65

Online shopping & delivery

5.13

1.01

Online shopping & store pick-up

3.83

1.59

In-store shopping & delivery

3.00

1.48

Discount & offer notifications

3.61

1.31

Viewing advertising brochures

3.57

1.67

Mobile payment in-store

3.61

1.47

In-app loyalty card

5.00

.74

Digital shopping list

4.04

1.55

In-store navigation

3.91

1.59

Product availability check

5.35

.78

Frequency

Functionalities

The descriptive data for the second cluster are shown in Table 2. These app users
have a high affinity for discount notifications and advertising, but are not very technology enthusiasts, who mainly shop locally. They make heavy use of the Internet and
cell phones. In addition, they attach great importance to discount notifications, digital
advertising brochures and checking product availability.
Table 2. Descriptive data of cluster 2 (N = 36)
Variable

Mean

Std. Dev.

Internet use

5.39

1.08

Mobile phone

5.31

1.14

Mobile internet

4.97

1.18

Internet shopping

3.58

1.68

Mobile shopping

3.19

1.83

Online shopping & delivery

4.61

1.36

Online shopping & store pick-up

4.39

1.27

In-store shopping & delivery

2.94

1.60

Discount & offer notifications

5.11

.89

Viewing advertising brochures

5.33

.86

Frequency

Functionalities

(Continued)
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Table 2. Descriptive data of cluster 2 (N = 36) (Continued)
Mean

Std. Dev.

Mobile payment in-store

Variable

2.53

1.38

In-app loyalty card

4.89

1.01

Digital shopping list

4.50

.94

In-store navigation

2.19

1.09

Product availability check

5.06

1.01

The third cluster is shown in Table 3. These users can be summarized as typical
online shoppers. It includes users who show particularly high average values for internet use, mobile phone use, mobile internet use and online shopping & delivery. The
values for mobile payment, loyalty card deposit and in-store navigation are rather low.
Such features of mobile apps in multi-channel retail would be particularly relevant
when shopping in a physical store.
Table 3. Descriptive data of cluster 3 (N=24)
Variable

Mean

Std. Dev.

Internet use

5.88

.45

Mobile phone

5.42

.83

Mobile internet

5.27

.92

Internet shopping

4.29

1.12

Mobile shopping

3.25

1.42

Frequency

Functionalities
Online shopping & delivery

5.33

.76

Online shopping & store pick-up

3.83

1.20

In-store shopping & delivery

4.04

1.88

Discount & offer notifications

3.67

1.49

Viewing advertising brochures

3.50

1.32

Mobile payment in-store

1.83

1.20

In-app loyalty card

2.25

1.15

Digital shopping list

3.08

1.64

In-store navigation

2.04

1.16

Product availability check

4.63

.97

Table 4 shows the fourth cluster. Despite heavy Internet usage, they do not achieve
an importance of more than 3.5 for any functionality. Their affinity for online shopping
is 3.0, for mobile shopping even only 1.83. These users can also be characterized as
technology-averse offline shoppers.
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Table 4. Descriptive data of cluster 4 (N = 18)
Variable

Mean

Std. Dev.

Internet use

5.11

1.28

Mobile phone

4.94

1.11

Mobile internet

4.17

1.42

Internet shopping

3.00

1.50

Mobile shopping

1.83

1.29

Online shopping & delivery

2.56

1.34

Online shopping & store pick-up

2.56

1.25

In-store shopping & delivery

1.72

1.13

Discount & offer notifications

2.61

1.38

Viewing advertising brochures

1.94

1.21

Mobile payment in-store

1.50

.86

In-app loyalty card

2.28

1.41

Digital shopping list

2.44

1.34

In-store navigation

2.17

1.10

Product availability check

3.28

1.71

Frequency

Functionalities

With regard to the dendrogram (Figure 1), a classification using more than four clusters of mobile app users in multi-channel retail is omitted. The four developed clusters
provide a sufficient taxonomy for the classification of mobile app users in this context.

5

Summary and conclusion

Against the background of the ever increasing relevance of mobile apps in the
digitization of the retail sector, this research aims to close an important research gap
regarding the study of app usage behavior. Therefore, the goal of this research is the
development of user type policies of mobile apps in multi-channel retail. Based on
existing findings on mobile apps in retail in general and existing classifications in the
mobile app context, it becomes clear that different user types may exist for mobile
apps in multi-channel retail. By means of a survey, data of 101 consumers regarding
their internet, shopping and mobile habits are collected. In addition, the respondents
are asked to indicate the importance of a total of ten functionalities of mobile apps in
multi-channel retail. A cluster analysis is used to identify different user types.
In summary, four different user types of mobile apps in multi-channel retail are identified and characterized:
•
•
•
•

Technology-open shoppers with high online affinity and low interest in advertisement
Deal-searching shoppers with local preferences and low technology enthusiasm
Online shoppers with high internet and mobile usage
Technology-averse offline shoppers

iJES ‒ Vol. 10, No. 01, 2022

11

Paper—Classification of Mobile App Users in Multi-Channel Retail—an Exploratory Analysis

This development of user types in a multi-channel retail context completes existing
findings on mobile apps from other areas. To the authors’ knowledge, this taxonomy
is a first-of-its-kind approach to classifying app users in a retail context. As a basis for
distinguishing between groups of app users in the future, this classification makes an
important contribution to theory and practice. In particular, from a practice perspective,
the work is relevant because it simplifies the future development of apps based on different user interests, as has been called for in other contexts, such as education.
Regarding the limitations, it must be noted that the number of consumers surveyed is
rather small (N = 101) and that they are exclusively from German-speaking countries.
The classification approach, including its limitations, is therefore a starting point for
further research projects, for example to take into account other factors such as usage
habits, technology affinity, socio-demographic influences or product groups.

6

References

[1] HDE, “Verkaufsfläche im Einzelhandel in Deutschland bis 2018,” Statista, 2019. https://
de.statista.com/statistik/daten/studie/462136/umfrage/verkaufsflaeche-im-einzelhandel-in-deutschland/ (accessed Dec. 27, 2019).
[2] Statistisches Bundesamt, “Umsatzentwicklung im Einzelhandel in Deutschland bis 2019,”
Statista, 2020. https://de.statista.com/statistik/daten/studie/70190/umfrage/umsatz-imdeutschen-einzelhandel-zeitreihe/ (accessed Dec. 27, 2019).
[3] Statistisches Bundesamt, “Umsatzanteil des eCommerce im Einzelhandel in Deutschland,”
Statista, 2020. https://de.statista.com/statistik/daten/studie/261395/umfrage/umsatzanteildes-ecommerce-im-einzelhandel-in-deutschland/ (accessed Aug. 26, 2020).
[4] HDE, Statista, KPMG, and bevh, “Flächenproduktivität im Einzelhandel in Deutschland bis
2018,” Statista, 2019. https://de.statista.com/statistik/daten/studie/214701/umfrage/flaechenproduktivitaet-im-deutschen-einzelhandel/ (accessed Dec. 27, 2019).
[5] R. Deckert and A. Wohllebe, Digitalisierung und Einzelhandel: Taktiken und Technologien,
Praxisbeispiele und Herausforderungen, 1st ed. Wiesbaden, Germany: Springer Gabler,
2021. [Online]. Available: https://doi.org/10.1007/978-3-658-33090-3_1
[6] IfH Köln, “Erwartungen an Cross Channel Angebote im Einzelhandel von Innenstädten
nach Einwohnerzahl in Deutschland 2018 I Umfrage,” Statista, 2019. https://de.statista.com/
statistik/daten/studie/988859/umfrage/umfrage-zu-cross-channel-angeboten-im-einzelhandel-von-innenstaedten-nach-einwohnerzahl-in-deutschland/ (accessed Aug. 26, 2020).
[7] IDC, “Smartphones - Quartalsabsatz bis Q2 2020,” Statista, 2020. https://de.statista.com/
statistik/daten/studie/246300/umfrage/weltweiter-absatz-von-smartphones-nach-quartalen/
(accessed Aug. 26, 2020).
[8] StatCounter, “Anteil mobiler Endgeräte an allen Seitenaufrufen nach Regionen weltweit
im Jahr 2018,” Statista, 2019. https://de.statista.com/statistik/daten/studie/217457/umfrage/
anteil-mobiler-endgeraete-an-allen-seitenaufrufen-weltweit (accessed Dec. 31, 2019).
[9] A. Wohllebe and M. Hillmers, “Towards a Scientific Definition of App Marketing—A
Practice-Oriented Approach Using Scientific and Grey Literature,” IJARBM, vol. 2, no. 1,
pp. 13–25, Jun. 2021, https://doi.org/10.51137/ijarbm.2021.2.1.2
[10] AppBrain, “Google Play Store - Anzahl der Apps 2020,” Statista, 2020. https://de.statista.
com/statistik/daten/studie/74368/umfrage/anzahl-der-verfuegbaren-apps-im-google-playstore/ (accessed Aug. 26, 2020).

12

http://www.i-jes.org

Paper—Classification of Mobile App Users in Multi-Channel Retail—an Exploratory Analysis

[11] HDE, “Kundenerwartung zu technischen Erneuerungen im Einzelhandel in Deutschland
2018,” Statista, 2018. https://de.statista.com/statistik/daten/studie/829480/umfrage/kundenerwartung-zu-technischen-erneuerungen-im-einzelhandel-in-deutschland/ (accessed Aug.
26, 2020).
[12] E. Pantano and C.-V. Priporas, “The Effect of Mobile Retailing on Consumers’ Purchasing
Experiences: A Dynamic Perspective,” Computers in Human Behavior, vol. 61, pp. 548–
555, Aug. 2016, https://doi.org/10.1016/j.chb.2016.03.071
[13] A. Wohllebe, P. Dirrler, and S. Podruzsik, “Mobile Apps in Retail: Determinants of Consumer Acceptance—a Systematic Review,” Int. J. Interact. Mob. Technol., vol. 14, no. 20,
pp. 153–164, 2020, https://doi.org/10.3991/ijim.v14i20.18273
[14] A. Wohllebe, “Mobile Apps in Stationary Retail: Assessing the Theoretical and Practical
Relevance of Features and Developing a Typology—Insights Into the German Market,”
in Proceedings of the 15th International Conference on Economics and Business 2021,
Miercurea Ciuc, Romania, Mar. 2021, pp. 208–222. [Online]. Available: http://csik.sapientia.ro/data/Challenges%20in%20the%20carpathian%20basin%20e-book.pdf
[15] K. Richter, “Mobile App Usage Styles—An App for Every Lifestyle?,” Master Thesis
Exposé, University of Kassel, Kassel, 2013. Accessed: Sep. 22, 2020. [Online]. Available:
http://www.uni-kassel.de/fb07/fileadmin/datas/fb07/5-Institute/IBWL/Wagner/Abschlussarbeiten/Expos%C3%A9/SS_2013/expose_kristina.pdf
[16] S. Papadakis, N. Zaranis, and M. Kalogiannakis, “Parental Involvement and Attitudes
Towards Young Greek Children’s Mobile Usage,” International Journal of Child-Computer
Interaction, vol. 22, p. 100144, Dec. 2019, https://doi.org/10.1016/j.ijcci.2019.100144
[17] S. Papadakis, M. Kalogiannakis, and N. Zaranis, “Educational apps from the Android Google Play for Greek preschoolers: A systematic review,” Computers & Education, vol. 116,
pp. 139–160, Jan. 2018, https://doi.org/10.1016/j.compedu.2017.09.007
[18] N. Eriksson, C.-J. Rosenbröijer, and A. Fagerstrøm, “Smartphones as decision support
in retail stores—The role of product category and gender,” Procedia Computer Science,
vol. 138, pp. 508–515, 2018, https://doi.org/10.1016/j.procs.2018.10.070
[19] S. Kim and T. H. Baek, “Examining the Antecedents and Consequences of Mobile App
Engagement,” Telematics and Informatics, vol. 35, no. 1, pp. 148–158, Apr. 2018, https://
doi.org/10.1016/j.tele.2017.10.008
[20] A. Fagerstrøm, N. Eriksson, and V. Sigurdsson, “The Use of Mobile Apps to Facilitate
Customers’ Choice-Making When Grocery Shopping,” in Smart Trends in Computing and
Communications: Proceedings of SmartCom 2020, Singapore, 2020, pp. 39–47. https://doi.
org/10.1007/978-981-15-5224-3_4
[21] J. T. F. Rosa, “How Does Mobile Apps’ E-service Quality Impact Customer Loyalty?:
Investigating the Effect of Customer Satisfaction Within the Purchase Experience,”
May 2019, Accessed: Aug. 30, 2020. [Online]. Available: https://repositorio.ucp.pt/
handle/10400.14/28998
[22] C. L. Newman, K. Wachter, and A. White, “Bricks or Clicks? Understanding Consumer
Usage of Retail Mobile Apps,” Journal of Services Marketing, vol. 32, no. 2, pp. 211–222,
Jan. 2018, https://doi.org/10.1108/JSM-08-2016-0289
[23] P. Iyer, A. Davari, and A. Mukherjee, “Investigating the Effectiveness of Retailers’ Mobile
Applications in Determining Customer Satisfaction and Repatronage Intentions? A Congruency Perspective,” Journal of Retailing and Consumer Services, vol. 44, pp. 235–243,
Sep. 2018, https://doi.org/10.1016/j.jretconser.2018.07.017
[24] A. K. Kaushik, G. Mohan, and V. Kumar, “Examining the Antecedents and Consequences
of Customers’ Trust Toward Mobile Retail Apps in India,” Journal of Internet Commerce,
vol. 19, no. 1, pp. 1–31, Jan. 2020, https://doi.org/10.1080/15332861.2019.1686333

iJES ‒ Vol. 10, No. 01, 2022

13

Paper—Classification of Mobile App Users in Multi-Channel Retail—an Exploratory Analysis

[25] A. Wohllebe, F. Ross, and S. Podruzsik, “Influence of the Net Promoter Score of Retailers on
the Willingness of Consumers to Install Their Mobile App,” Int. J. Interact. Mob. Technol.,
vol. 14, no. 19, 2020, https://doi.org/10.3991/ijim.v14i19.17027
[26] S. Kheiravar and N. Richter, “Neue Technologien im stationären Einzelhandel: Mobile
Apps oder stationäre Geräte?,” in Digitalisierung im Vertrieb: Strategien zum Einsatz neuer
Technologien in Vertriebsorganisationen, L. Binckebanck and R. Elste, Eds. Wiesbaden:
Springer Fachmedien, 2016, pp. 609–631. https://doi.org/10.1007/978-3-658-05054-2_26
[27] S. G. Dacko, “Enabling Smart Retail Settings via Mobile Augmented Reality Shopping
Apps,” Technological Forecasting and Social Change, vol. 124, pp. 243–256, Nov. 2017,
https://doi.org/10.1016/j.techfore.2016.09.032
[28] J.-Y. M. Kang, “Augmented Reality Mobile Apps in Fashion Retail: Expectancy-Value
Judgments,” International Textile and Apparel Association Annual Conference Proceedings,
vol. 74, no. 1, Art. no. 1, 2017, Accessed: Aug. 30, 2020. [Online]. Available: https://www.
iastatedigitalpress.com/itaa/article/id/1794/
[29] C. J. Parker and H. Wang, “Examining hedonic and utilitarian motivations for m-commerce fashion retail app engagement,” Journal of Fashion Marketing and Management:
An International Journal, vol. 20, no. 4, pp. 487–506, Jan. 2016, https://doi.org/10.1108/
JFMM-02-2016-0015
[30] R. Bodmeier, D. Scheck, and K. Lieber, “Mobile Eats the Retail World,” in Handel mit Mehrwert, Accenture GmbH, G. Heinemann, H. M. Gehrckens, and T. Täuber,
Eds. Wiesbaden: Springer Fachmedien Wiesbaden, 2019, pp. 135–152. https://doi.
org/10.1007/978-3-658-21692-4_5
[31] P. S. Shukla and P. V. Nigam, “E-Shopping using Mobile Apps and the Emerging Consumer
in the Digital Age of Retail Hyper personalization: An Insight,” PBR, vol. 10, no. 10,
pp. 131–139, 2018, [Online]. Available: http://www.pbr.co.in/2018/2018_month/April/16.
pdf
[32] M. Adler and A. Wohllebe, “Consumers Choosing Retailers On Online Marketplaces:
How Can Retailers Differentiate Apart From The Price?—An Exploratory Investigation,”
IJARBM, vol. 1, no. 1, pp. 27–36, Dec. 2020, https://doi.org/10.51137/ijarbm.2020.1.1.3
[33] G. Wang, X. Zhang, S. Tang, H. Zheng, and B. Y. Zhao, “Unsupervised Clickstream Clustering for User Behavior Analysis,” in Proceedings of the 2016 CHI Conference on Human
Factors in Computing Systems, New York, NY, USA, May 2016, pp. 225–236. https://doi.
org/10.1145/2858036.2858107
[34] W. Maalej, Z. Kurtanović, H. Nabil, and C. Stanik, “On the automatic classification of app
reviews,” Requirements Eng, vol. 21, no. 3, pp. 311–331, Sep. 2016, https://doi.org/10.1007/
s00766-016-0251-9
[35] E. Guzman, M. El-Haliby, and B. Bruegge, “Ensemble Methods for App Review Classification: An Approach for Software Evolution (N),” in 2015 30th IEEE/ACM International
Conference on Automated Software Engineering (ASE), Nov. 2015, pp. 771–776. https://doi.
org/10.1109/ASE.2015.88
[36] M. Lu and P. Liang, “Automatic Classification of Non-Functional Requirements from Augmented App User Reviews,” in Proceedings of the 21st International Conference on Evaluation and Assessment in Software Engineering, New York, NY, USA, Jun. 2017, pp. 344–353.
https://doi.org/10.1145/3084226.3084241
[37] H. Yang and P. Liang, “Identification and Classification of Requirements from App User
Reviews,” Jul. 2015, pp. 7–12. https://doi.org/10.18293/SEKE2015-063
[38] E. Pechenkina, “Developing a Typology of Mobile Apps in Higher Education: A National
Case-study,” Australasian Journal of Educational Technology, vol. 33, no. 4, Art. no. 4,
Aug. 2017, https://doi.org/10.14742/ajet.3228

14

http://www.i-jes.org

Paper—Classification of Mobile App Users in Multi-Channel Retail—an Exploratory Analysis

[39] H.-J. Kim and J.-Y. Rha, “Is Smartphone Smart for Everybody? A Study of Smartphone
User Typology,” Journal of Digital Convergence, vol. 13, no. 1, pp. 37–47, 2015, https://doi.
org/10.14400/JDC.2015.13.1.37
[40] L. Rochat, F. Bianchi-Demicheli, E. Aboujaoude, and Y. Khazaal, “The Psychology of
‘swiping’: A Cluster Analysis of the Mobile Dating App Tinder,” Journal of Behavioral
Addictions, vol. 8, no. 4, pp. 804–813, Dec. 2019, https://doi.org/10.1556/2006.8.2019.58
[41] J. Milward, P. Deluca, C. Drummond, and A. Kimergård, “Developing Typologies of
User Engagement With the BRANCH Alcohol-Harm Reduction Smartphone App: Qualitative Study,” JMIR mHealth and uHealth, vol. 6, no. 12, p. e11692, 2018, https://doi.
org/10.2196/11692
[42] R. Schnell, P. B. Hill, and E. Esser, Methoden der empirischen Sozialforschung, 6. völlig
überarbeitete und erweiterte Aufl. München: R. Oldenbourg, 1999.
[43] ScienceDirect.com, “Cluster Analysis - an overview | ScienceDirect Topics,” ScienceDirect Topics. https://www.sciencedirect.com/topics/medicine-and-dentistry/cluster-analysis
(accessed Sep. 21, 2020).
[44] R. B. Cattell, “The Description of Personality: Basic Traits Resolved Into Clusters,” The
Journal of Abnormal and Social Psychology, vol. 38, no. 4, pp. 476–506, 1943, https://doi.
org/10.1037/h0054116
[45] D. Defays, “An Efficient Algorithm for a Complete Link Method,” The Computer Journal,
vol. 20, no. 4, pp. 364–366, Apr. 1977, https://doi.org/10.1093/comjnl/20.4.364
[46] R. Sibson, “SLINK: An Optimally Efficient Algorithm for the Single-link Cluster Method,”
The Computer Journal, vol. 16, no. 1, pp. 30–34, Jan. 1973, https://doi.org/10.1093/
comjnl/16.1.30
[47] J. H. Ward, “Hierarchical Grouping to Optimize an Objective Function,” Journal of the
American Statistical Association, vol. 58, no. 301, pp. 236–244, Mar. 1963, https://doi.org/
10.1080/01621459.1963.10500845

7

Authors

Atilla Wohllebe works as a consultant, employee, researcher and lecturer. Specializing in digital CRM and the digitization of retail, he has also published several books,
book chapters and scientific papers. As a lecturer, he lectures Multi-Channel Retailing
in the e-commerce program at the University of Applied Sciences Wedel, Germany.
Atilla is a board member of the Digital Analytics Association Germany (DAA) and a
member of the International Association of Online Engineering (IAOE). He is currently
pursuing a Ph. D. program at MATE Hungarian University of Agriculture and Life
Sciences—Kaposvár Campus, Kaposvár, Hungary.
Dirk-Siegfried Hübner is a PhD Student at the Doctoral School in Management
and Organizational Sciences, MATE Hungarian University of Agriculture and Life
Sciences—Kaposvár Campus, Kaposvár, Hungary. He is scientifically and professionally engaged in energy management and sustainability. Dirk-Siegfried Hübner lives in
Germany.
Doreen Kämpf was born in Leipzig, Saxony, Germany. She studied Business
Administration at the Berufsakademie Sachsen and Taxation and Accounting at the
University of Applied Sciences Merseburg. Currently, she is doing a PhD program at
MATE Hungarian University of Agriculture and Life Sciences. She is doing research on
co-opetition in the field of microeconomics. Until 2020, she worked at Mitteldeutsche

iJES ‒ Vol. 10, No. 01, 2022

15

Paper—Classification of Mobile App Users in Multi-Channel Retail—an Exploratory Analysis

Airport Holding in controlling and financing. Since August 2020, she is the Head of
Finance at Leipzig Chamber of Commerce and Industry. Additionally, Doreen Kämpf
works part-time as a lecturer in cost and performance accounting at Bernburg University of Applied Sciences.
Szilárd Podruzsik is a researcher working at the Centre for Economic and Regional
Studies, Institute of Economics, Budapest, Hungary. He also works as a supervisor
at Hungarian University of Agriculture and Life Sciences. He holds a PhD from the
Budapest University of Economics. His research focus is on small and medium-sized
enterprises, food production, consumption and their determinants. He has already published over eighty papers as an author or co-author and participated in several research
projects as a leader or participant.
Article submitted 2021-11-04. Resubmitted 2021-12-16. Final acceptance 2021-12-18. Final version
published as submitted by the authors.

16

http://www.i-jes.org

