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Abstract

Digital technologies, such as mobile technologies, analytics, and cloud computing are
ubiquitous in our daily lives and affect individuals, companies, and societies at large.
Especially established companies find themselves confronted with changing customer
demands and new competitors (e.g., start-ups), thus starting concentrated efforts of
undergoing so-called digital transformations (DT). Such DT not only enhance existing
value creation but may massively change existing or create completely new value
creation paths for the established companies. These alterations form the affordances of
novel digital technologies, i.e., their action potentials, and can usually be classified in
one of three categories: value proposition and value networks, agility and
ambidexterity, and digital channels. Previous research has predominantly examined
how established companies initiate their efforts with DT strategies and what elements
compose a DT. A few studies started to investigate outcomes of the DT of established
companies and primarily focused on longer-term outcomes on an organizational level
(e.g., improved financial performance), while the success rate of DT remains low.
Research on outcomes specific to DT’s changes to value creation paths, also on levels
other than the organizational level, is scarce. Latest research started to identify such
outcomes and indicated that they may hinder DT success (e.g., self-depletion of agile
developers, privacy concerns of customers). However, we require more insights to gain
a more comprehensive picture of DT, to address hindrances once they are known, and
to finally increase DT success rate. Hence, this thesis aims to unveil unknown outcomes
of DT of established companies on an organizational and individual level (with
individuals being customers or employees of established companies). Against this
backdrop, four articles are part of this thesis, organized along changes in value creation

paths during the DT.

The first article uncovers novel outcomes on an organizational level of actualized
changes in value propositions and value networks. Established companies often create
additional platform-based digital business models during their DT, concurrent to their
established business models. The change towards concurrent business models, with one
being platform-based, create outcomes in terms of important synergy potential and both

business models can fuel each other.
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In the second article, outcomes of changes in agility and ambidexterity are examined.
Within the IT function, DT often leads to ambidextrous bi-modal IT functions, consisting
of one “agile IT” and one “traditional IT”. Establishing this bi-modal IT (in the sense of
actualizing the affordance of increased agility and ambidexterity) creates tensions and
paradoxes on an organizational (e.g., resource conflicts) and individual level (e.g.,
emotional tensions). Additionally, the article shows how intertwined paradoxes,
tensions, and management approaches are across levels, highlighting the complexity of

DT and its outcomes.

In the third article, I investigate outcomes on an individual level of digital channels in
a customer context. Robo-advisors as a novel digital technology can allow for
automated and digital wealth management for new customer segments. The article
shows that, as opposed to analogue channels, digital properties of robo-advisors enable
dynamic recommendations (similarly to well-known dynamic pricing in e-commerce).
These recommendations can improve the economic decision-making of individual
customers and are also to the benefit of the financial provider. Moreover,
anthropomorphism (i.e., human-like representation of the robo-advisor) allow a social

atmosphere which further increases the effects on customers.

The last article studies outcomes on an individual level of digital channels, specifically
chatbots, in an employee context. With chatbots being used more and more within
companies (e.g., for IT helpdesk self-services), effectiveness of the interactions remains
questionable and outcomes for employees unclear. In an experiment focusing on the
attribution of gender-typical design cues to a chatbot, which we often see in today’s
applications, users applied stereotypical prejudices to chatbots, even though they were
thoroughly briefed on how the artificial intelligence was trained and that it didn’t have
a gender. These prejudices then affected trust levels towards the chatbot, influencing

the effectiveness of the interaction.

Overall, this thesis provides new perspectives on the outcomes of changes in value
creation paths during the DT of established companies. Going beyond mostly
organizational-level longer-term outcomes, the studies comprised in this thesis offer a
more detailed and nuanced understanding of the outcomes of DT, on an individual and
organizational level, along the main changes in value creation in DT. By uncovering

rather negative outcomes, the studies also help understanding why DT potentially fail.

Vv
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Finally, the results contribute to different theories in IS by extending (e.g., social
presence theory) or challenging them (e.g., structural ambidexterity). Apart from these
research contributions, this thesis also offers important insights for practitioners

managing the DT of their companies.

VI
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Zusammenfassung

Digitale Technologien wie mobile Technologien, Analytik und Cloud Computing sind in
unserem tédglichen Leben allgegenwartig und wirken sich auf Einzelpersonen,
Unternehmen und die Gesellschaft insgesamt aus. Vor allem etablierte Unternehmen
sehen sich mit verdnderten Kundenanforderungen und neuen Wettbewerbern (z. B.
Start-ups) konfrontiert, so dass sie konzentrierte Anstrengungen unternehmen, um
sogenannte digitale Transformationen (DT) zu vollziehen. Solche DT verbessern nicht
nur die bestehende Wertschopfung, sondern konnen bestehende Wertschépfungspfade
massiv verdndern oder vollig neue Wertschopfungspfade fiir die etablierten
Unternehmen schaffen. Diese Verdnderungen bilden die Affordanzen neuartiger
digitaler Technologien, d.h. deren Aktionspotenziale, und lassen sich in der Regel in
eine der drei Kategorien Wertangebote und Wertnetzwerke, Agilitit und Ambidexteritat
sowie digitale Kanéle einordnen. Die bisherige Forschung hat iiberwiegend untersucht,
wie etablierte Unternehmen ihre Bemiihungen um DT-Strategien einleiten und welche
Elemente ein DT ausmachen. Einige wenige Studien haben begonnen, die Ergebnisse
der digitalen Transformation etablierter Unternehmen zu untersuchen, wobei sie sich
in erster Linie auf die ldngerfristigen Ergebnisse auf organisatorischer Ebene (z. B.
verbesserte finanzielle Leistung) konzentrierten, wahrend die Erfolgsquote der
digitalen Transformation nach wie vor gering ist. Es gibt nur wenige
Forschungsarbeiten zu den Ergebnissen, die sich speziell auf die Verdnderungen der
Wertschopfungspfade durch DT beziehen, auch auf anderen Ebenen als der
organisatorischen. Jiingste Forschungen haben begonnen, solche Ergebnisse zu
identifizieren und darauf hingewiesen, dass sie den Erfolg von DT behindern konnen
(z. B. Selbstverarmung von agilen Entwicklern, Datenschutzbedenken von Kunden).
Wir benétigen jedoch weitere Erkenntnisse, um ein umfassenderes Bild von DT zu
erhalten, um Hindernisse zu beseitigen, sobald sie bekannt sind, und um schlief3lich die
DT-Erfolgsquote zu erhohen. Daher zielt diese Arbeit darauf ab, unbekannte Ergebnisse
der DT etablierter Unternehmen auf organisatorischer und individueller Ebene
aufzudecken (wobei Individuen Kunden oder Mitarbeiter etablierter Unternehmen
sind). Vor diesem Hintergrund sind vier Artikel Teil dieser Arbeit, die entlang der

Veranderung der Wertschopfungspfade wéahrend der DT angeordnet sind.

vil
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Der erste Artikel deckt neuartige Ergebnisse auf organisatorischer Ebene auf, die sich
aus aktualisierten Verdnderungen von Wertangeboten und Wertnetzwerken ergeben.
Etablierte Unternehmen schaffen wéahrend ihrer DT héaufig zusétzliche
plattformbasierte digitale Geschédftsmodelle, die parallel zu ihren etablierten
Geschaftsmodellen laufen. Der Wandel hin zu konkurrierenden Geschéftsmodellen, von
denen eines plattformbasiert ist, fithrt zu wichtigen Synergiepotenzialen und beide

Geschéftsmodelle konnen sich gegenseitig befliigeln.

Im zweiten Artikel werden die Ergebnisse von Verdnderungen in der Agilitit und
Ambidexteritdt untersucht. Innerhalb der IT-Funktion fiihrt DT oft zu bimodalen IT-
Funktionen, die aus einer "agilen IT" und einer "traditionellen IT" bestehen. Die
Etablierung dieser bimodalen IT (im Sinne der Verwirklichung der Moglichkeiten von
erhohter Agilitit und Ambidexteritdt) fithrt zu Spannungen und Paradoxien auf
organisatorischer (z.B. Ressourcenkonflikte) und individueller Ebene (z.B. emotionale
Spannungen). Dariiber hinaus zeigt der Artikel, wie Paradoxien, Spannungen und
Managementansatze iiber die verschiedenen Ebenen hinweg miteinander verwoben

sind, was die Komplexitdt von DT und ihrer Ergebnisse verdeutlicht.

Im dritten Artikel untersuche ich die Ergebnisse auf individueller Ebene von digitalen
Kanédlen im Kundenkontext. Robo-Advisors als neue digitale Technologie kénnen eine
automatisierte und digitale Vermogensverwaltung fiir neue Kundensegmente
ermoglichen. Der Artikel zeigt, dass die digitalen Eigenschaften von Robo-Advisors im
Gegensatz zu analogen Kanilen dynamische Empfehlungen erméglichen (d4hnlich wie
die bekannte dynamische Preisgestaltung im E-Commerce). Diese Empfehlungen
konnen die wirtschaftliche Entscheidungsfindung des einzelnen Kunden verbessern und
sind auch fiir den Finanzdienstleister von Vorteil. Dariiber hinaus ermoglicht der
Anthropomorphismus (d. h. die menschendhnliche Darstellung des Robo-Advisors) eine

soziale Atmosphaére, die die Wirkung auf den Kunden noch verstarkt.

Der letzte Artikel untersucht die Ergebnisse auf individueller Ebene von digitalen
Kanilen, insbesondere Chatbots, im Mitarbeiterkontext. Da Chatbots in Unternehmen
immer héufiger eingesetzt werden (z. B. fiir IT-Helpdesk-Self-Services), bleibt die
Wirksamkeit der Interaktionen fraglich und die Ergebnisse fiir die Mitarbeiter unklar.
In einem Experiment, in dem es um die Zuordnung von geschlechtstypischen

Designmerkmalen zu einem Chatbot ging, die wir in heutigen Anwendungen haufig

v
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sehen, wendeten Nutzer stereotype Vorurteile auf Chatbots an, obwohl sie griindlich
dariiber informiert waren, wie die kiinstliche Intelligenz trainiert wurde und dass sie
kein Geschlecht hatte. Diese Vorurteile wirkten sich dann auf das Vertrauensniveau

gegeniiber dem Chatbot aus und beeinflussten die Effektivitdt der Interaktion.

Insgesamt bietet diese Arbeit neue Perspektiven auf die Ergebnisse von Verdnderungen
der Wertschopfungspfade wahrend der DT etablierter Unternehmen. Die in dieser
Arbeit zusammengefassten Studien gehen iiber die langerfristigen Ergebnisse auf
Unternehmensebene hinaus und bieten ein detaillierteres und differenzierteres
Verstdandnis der Ergebnisse von DT auf individueller und organisatorischer Ebene
entlang der wichtigsten Verdnderungen in der Wertschopfung bei DT. Durch die
Aufdeckung eher negativer Ergebnisse tragen die Studien auch zum Verstdndnis der
Griinde fiir ein mogliches Scheitern von DT bei. SchlieRlich tragen die Ergebnisse zu
verschiedenen Theorien im Bereich der Informationsgesellschaft bei, indem sie diese
erweitern (z. B. die Theorie der sozialen Prasenz) oder in Frage stellen (z. B. strukturelle
Ambidextrie). Abgesehen von diesen Forschungsbeitrdgen bietet diese Arbeit auch

wichtige Erkenntnisse fiir Praktiker, die die DT ihrer Unternehmen managen.
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1 Introduction

1.1 Motivation and Research Questions

Digital transformation (DT) affects modern societies on multiples levels and often on a
day-to-day basis (Legner et al. 2017). For instance, individuals now use digital
technologies to fulfil basic needs (e.g., mobile technologies for online shopping), start-
ups attack traditional industries with novel digital technologies (e.g., FinTechs offering
wealth management), the public sector serves new demands from citizens (e.g., online
registration for unemployment), and societies as a whole experience new forms of
communication and participation (e.g., news through social media) (Urbach and
Roglinger 2018; Wendt et al. 2022). Such a multi-level transformation, on a global scale,
has also attracted a vast research interest in recent years. Indeed, the number of

publications dealing with DT has increased exponentially.

DT has become a top priority across various sectors for established companies — defined
as companies that have a stable (and profitable) business model (Berlin 2022). In 2021,
established companies have spent about 1.5 trillion USD on DT and the number is
expected to rise in the next years (Sava 2022). DT refers to leveraging digital technology
in (re)defining an organization’s value proposition which may lead to a new
organizational identity (Wessel et al. 2021). As such, it differs from the well-known
concept of IT-enabled organizational transformation which refers to leveraging digital
technology to support the value proposition and to enhance an existing organizational

identity (ibid).

Most research on DT so far focused on the answer of established companies to the
appearance of new digital technologies, namely the formulation of a digital business or
digital transformation strategy (e.g., Bharadwaj et al. 2013; Matt et al. 2015). Recent
research uncovered how DT is implemented in companies (e.g., Sia et al. 2016; Svahn
et al. 2017), often based on qualitative, case-study based research which indicates the
timeliness of the research topic (Ridder 2017). Few studies have shed light on longer-
term effects of DT, focusing on overall firm performance such as increased
innovativeness (Svahn et al. 2017), efficiency (Vithayathil 2018), and customer focus
(Ross et al. 2016). However, 45% of DT initiatives still fall short of these goals and do

not create the expected value (de la Boutetiere et al. 2018; McKinsey 2019a). To increase
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the success rate, it is necessary to further unpack DT and to understand how DT’s

outcomes unfold in detail.

In a comprehensive literature review on DT, Vial (2019) identified three main areas of
value creation in which establish companies experience important changes using digital
technologies: value proposition & value networks (new business models based on services
in eco-systems such as platforms), agility & ambidexterity (companies rapidly adapting
to market changes and combining exploration of digital innovation with exploitation of
existing resources), and digital channels (new customer-facing interactions and
company-internal algorithmic decision making). It is important to note that, following
the affordance theory in Information Systems (IS) research, digital technologies do not
have a universal value and unequivocal outcome. Rather, their potential depends on the
actor and its goals using the digital technologies, forming the technology affordance. For
instance, a modern cloud-based IT architecture (the digital technology) has no value in
its own. An IT function with the goal of reducing time-to-market of new digital products
might see the potential of faster deployments while a controlling function might see
direct cost reduction potential (affordances of the same technology to different actors).
Subsequently, the affordance is actualized (e.g., cloud is implemented) which generates
outcomes that should support the actors’ goals. Combining affordance theory and DT
research, the changes in value creation paths during DT form the affordance of novel

digital technologies.

To better understand DT success and failure regarding actors’ goals, research needs to
shed light on the outcomes of the main changes in value creation paths as they may
hinder the longer-term DT success. Research on these paths is scarce and often focused
on positive outcomes (Majchrzak et al. 2016). Some negative outcomes are known and
go hand in hand with a change actualization such as data privacy and security concerns
(Newell and Marabelli 2015). These outcomes may overlay positive ones and hinder the
success of DT. Hence, a more detailed and nuanced understanding of the value creation
paths and the outcomes of affordance actualization is needed, as numerous researchers
have already called for (e.g., Hanelt et al. 2020; Majchrzak et al. 2016; Vial 2019). To

contribute to this research field, this thesis aims to answer the following question:

RQ1: What are outcomes on an organizational level of actualized changes in value

creation paths during the digital transformation of established companies?
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Besides established companies, digital technologies also affect individuals. Indeed,
digitalization in the private life of individuals, e.g., through the wide-spread usage of
mobile technology, has gained a lot of attention in IS research and multiple facets of
technology affordances were uncovered, e.g., fatigue (Benlian 2020) or changed
behavior (Benlian et al. 2020; Gerlach and Cenfetelli 2020). Next to their private life,
DT affects individuals two-fold, as employees and customers of established companies.
Especially agility & ambidexterity and digital channels affect employees’ ways of working.
Consideration of the outcomes of changes in value creation paths on individual
employees or customers, however, is lacking in research and practice. Barthel (2021)
identified 20 different DT goals of established companies based on a literature review
(e.g., number of digital products and services, relative importance of digital business
revenue, brand index score). Aside “employee satisfaction”, all these DT goals were on
an organizational level, underlining the focus of practitioners to implement DT to reach
organizational outcomes. Similar to practitioners, researchers have moved outcomes on
individuals into the background. Thereby, individual level and humanistic outcomes
(e.g., well-being) have been neglected even though they are an integral part of IS
research’s socio-technical perspective (Sarker et al. 2019). First studies already indicate
mixed outcomes of changes in value creation paths on an individual level (e.g., self-
depletion in agility, Mueller and Benlian 2023). This individual level is all the more
important as individual-level actions and outcomes are often linked to organizational-
level actions and outcomes (Felin et al. 2015). Thus, understanding changes in value
creation paths and their outcomes at the individual level might be a necessary element
to better understand the DT phenomenon overall. Hence, this thesis also examines the

following research question:

RQ2: What are outcomes on an individual level of actualized changes in value

creation paths during the digital transformation of established companies?

While DT affects multiple actors, the focus of this thesis lies on established companies;
from an organizational-level perspective and an individual-level perspective (with
individuals as employees or customers of established companies) and several studies of
qualitative and quantitative nature were conducted to answer these research questions.
Thereby, this thesis contributes in several important ways to the existing IS research. By

unravelling prior unknown outcomes on organizational and individual levels (e.g.,
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behavioural changes of customers, emotional tensions within the information technology
(IT) function, synergy potential between business models), this thesis extends the
understanding of DT and adds new facets to the discourse on DT. Findings on an
individual level (e.g., stereotyping of chatbots by users) and uncovered dynamics
between individual and organizational levels additionally highlight the importance of
perspectives not solely tuned to the organizational level to better understand the
phenomenon of DT. I therefore plead for a consensus shift in DT research, switching
from a dominant organizational-level perspective towards multi-level perspectives that
incorporate dynamics between the levels. Besides theoretical contributions, this thesis
offers a multitude of practical contributions such as pointing managers to potential
tensions and paradoxes in their IT function during the digital transformation, potential
for synergies when establishing a platform-based digital business model or showing
financial companies dynamic recommendation strategies to increase investment volumes

of costumers.

In the following, I first introduce conceptual and theoretical foundations of DT and
affordance theory before discussing how this thesis fits into the current discourse.
Afterwards, the structure of the thesis including its main articles is presented and the

main articles are summarized before shown in full length.
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1.2 Theoretical Foundations

In the next sub-section, the foundations of DT are presented, especially how DT forms a
process with three new value creation paths as central element, enabled by new digital
technologies and generating outcomes. These paths are further detailed in the
subsequent sub-section, explaining the theoretical foundation of each path. In the last
sub-section, the affordance theory is introduced as explanation of how new value

creation paths and associated digital technologies may generate outcomes.

1.2.1 Digital Transformation of established companies as a process

Research on DT in IS primarily started with Bharadwaj et al. (2013) being the first to
recognize and formulate that companies adapt to novel digital technologies by creating
digital business strategies, also called digital transformation strategies. These are
different from traditional IT strategies as they are not subordinate to the business
strategy but reflect a fusion between IT and business strategy and finally guide the DT
of a company. As Matt et al. (2015) showed, DT strategies encompass, independent from
the sectors, four elements: use of technology, changes in value creation, structural
changes, and financial aspects. Especially the changes in value creation are important
for this thesis and refer to the extent of change with which an established company
renews its value chain (i.e., how far the new value proposition deviates from the classical
business model). The extent can vary a lot from company to company, even within the
same sector as Hess et al. (2016) demonstrated for the media sector. Further cases of DT
implementation in practice were analyzed by researchers (e.g., Dremel et al. 2017,
Hansen and Sia 2015; Sia et al. 2016) and multiple perspectives and definitions of DT
appeared, all highlighting the importance of changes in value creation (compared to
previous IT transformations) (Porter and Heppelmann 2015). With an increasing
number of DT studies published, more and more authors represented DT as a process
(e.g., with a DT strategy that is constantly changing (Chanias et al. 2018)). Recently,

Vial (2019, p. 118) synthesized existing definitions into the following one:

“[DT is] a process that aims to improve an entity by triggering significant changes to its
properties through combinations of information, computing, communication, and

connectivity technologies”.
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Additionally, Vial (2019) developed a model of the DT process as shown in the next

figure and described afterwards.

Societal level —_  » Company level

Swrategic
responses
trigger ,
88 rely on Changes in value Positive
creadon paths, outcomes
fuel especially through
. i enable 1. Agility and
Disruptions Digital gLty generate

ambidexterity
2. Value proposition
and value networks
3. Digital channels

technologies

Negative
outcomes

Figure 1-1 Simplified process model of Digital Transformation based on Vial (2019)

On a societal level, novel digital technologies, so-called SMACIT technologies (Social,
Mobile, Analytics, Cloud computing, Internet of Things) (Legner et al. 2017), fuel
disruptions such as changing consumer behavior and expectations (e.g., expecting
seamless mobile banking) which then trigger strategic responses by individual
companies. It is important to note that not necessarily a single digital technology leads
to a specific disruption but usually the combination of several novel digital technologies
fuels disruptions.

On an organizational level, companies then respond with DT strategies. Researchers (in
IS) focused mostly on these strategies so far and uncovered different types (e.g.,
customer engagement strategy, digitized solutions strategy) (Hess et al. 2016; Matt et
al. 2015; Ross 2017; Ross et al. 2016; Sebastian et al. 2017). Across these studies
researchers created consensus on the breadth of DT strategies, going beyond the IT
function and IT strategy and affecting functions, organizational setups, and even
business models across the companies (Hanelt et al. 2020; Nadkarni and Priigl 2020).
DT strategies do not only respond to novel digital technologies but also rely on them.
However, digital technology itself does not transform a company. Following the socio-
technical perspective of IS research, the transformation happens through the interaction
between technical artifacts and individuals/collectives that develop and use the artifacts
in their social (e.g., psychological, cultural, and economic) contexts (Sarker et al. 2019).
As such, individuals are key to DT, however, past research has neglected such
interactions and profound effects on individuals and shoved them into the background

(Wessel et al. 2021). With organizational actors employing these digital technologies,
6
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DT is enabled and the ways in which companies create, deliver and capture value are
changing (Osterwalder and Pigneur 2010). These changes are then the core of DT. More
specifically, three categories of change in value creation paths can be observed: agility
and ambidexterity, value proposition and value networks, and digital channels.

While Vial’s (2019) definition and model are not without critique and certainly do not
represent the final consensus of research on DT, they have effectively guided most recent
research (Markus and Rowe 2021): Wessel et al. (2021), for instance, move away from
the focus on change process and emphasize, that DT (re)defines the value proposition
and value creation of an established organization — which underlines the importance of

changes in value creation paths as focus of this thesis and detailed below.

1.2.2 Changes in value creation paths

To answer the research questions, it is necessary to further investigate the changes in
value creation and their relation to a level of analysis. On an organizational level, the
changes of agility & ambidexterity and value proposition & value networks are especially
important, as they fundamentally affect the value proposition an established company
offers and the way it is created. Digital channels, on the other hand, have significant
effects in how individuals interact with each other (and with an established company)
and thus, primarily affect the individual level. The three named categories of change are

detailed in the following.

Agility and ambidexterity

Agility refers to the organizational ability of quickly 1) identifying market changes and
2) reacting to them, which often leads to increased firm performance (Lu and
Ramamurthy 2011; Singh et al. 2013; Tallon and Pinsonneault 2011). Agility has
experienced a tremendous focus by research and practitioners in recent years (Diegmann
et al. 2018) due to the Agile Manifesto. Originally published with five core values and
twelve principles to increase agility in software development projects (Fowler and
Highsmith 2001), the Agile Manifesto has been refined to describe a multitude of agile
practices that shall increase agility (e.g., daily stand-up) (Schwaber and Sutherland
2011). These agile practices were first introduced in the IT functions of established

companies to reduce the time-to-market of new software products and thus better react
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to changing customer expectations and new technologies (Lee and Xia 2010). Recently,
companies started agile transformations as part of their DT, introducing agile practices
to other functions, to further increase organizational agility (Gerster et al. 2018;

Saunders et al. 2020).

Consonant with agility is ambidexterity, which is defined in an organizational context as
the challenge for companies to allocate limited resources between the “exploration of
new possibilities” and the “exploitation of old certainties” (March 1991). Companies able
to manage this challenge have a higher financial performance than organizations
focusing on only one of these two aspects (He and Wong 2004; Jansen et al. 2006).
Companies have always explored new possibilities. As these are now mostly based on
new digital technologies, responsibility for exploration is often shifted toward the IT
function which experiences important changes in its role, now enabling value creation
instead of reducing costs and “keeping the lights on” (Urbach et al. 2018; Urbach et al.
2017). For instance, in their study of ongoing DTs of 25 companies, Sebastian et al.
(2017) showed how companies and especially the IT function build and maintain both
an “operational backbone” as well as a “digital services platform” to foster ambidexterity,
with the “digital services platform” heavily relying on agile practices. Since the
simultaneous pursuit of exploration and exploitation is contradictory yet necessary for
DT (Andriopoulos and Lewis 2009), ambidexterity aligns well with Smith and Lewis’
(2011, p. 382) definition of a paradox, as it consists of “contradictory yet interrelated
elements that exist simultaneously and persist over time.” Organizational paradoxes are
known for complex and conflicting outcomes (Putnam et al. 2016), thus, they play an

important role in understanding outcomes of agility and ambidexterity for DT.

Changes in agility and ambidexterity often go hand in hand with DT as companies try to
increase both to increase financial performance in the longer-term. As these changes may
create multiple outcomes (e.g., paradoxes as mentioned), it is of particular importance
to study them to better understand DT outcomes (on an organizational level).
Additionally, established companies often experience significant changes in their value
propositions and value networks during DT and agility and ambidexterity become key to

create and manage new and redefined value propositions.
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Value proposition and value networks

Changes in value proposition and value networks are primarily related to digital
platforms. From an economics perspective, digital platforms are two-sided markets
where different parties are brought together to match supply and demand, facilitated on
a common platform (Schreieck et al. 2016). Marketplaces like eBay or Etsy are examples
of such two-sided markets. While two-sided markets are not new to research and
practice, digital technologies allow creation and growth of many more platforms as it
has become easier to match supply and demand, thanks to real-time possibilities or
global reach. Indeed, the most valuable companies in the world as of today are based on
digital platforms (e.g., Alphabet, Amazon). Thus, companies are facing in their DT the
question of how to engage with or on such digital platforms (Cennamo and Santalo
2013; McIntyre and Srinivasan 2017; McKinsey 2019b). Digital platforms include three
different parties. The platform owner provides the platform and controls the
environment in which any activity takes place. Platform users can be differentiated by
those consuming and those complementing. Consumers buy or use what is offered on
the platform terms of products, services, or information. Complementors provide the

platform with these products, services, or information.

Following Tiwana (2014), interactions between these three parties considerably change
companies’ value proposition and value network. Being active as a complementor on a
third-party platform means to consider other complementors and recombine offerings
with them. It also means losing the direct interaction with customers as every interaction
is mediated and monitored by the platform owner. Starting a new platform and acting
as platform owner means for established companies to move away from traditional value
chains where one product is handed to one customer in the end, to a position where two
interrelated value propositions have to constantly be fulfilled towards two very distinct
parties: complementors and customers. Such a start of a new digital platform as new
business model also highlights one important difference to past (IT-enabled)
transformations: DT not only includes the transformation of existing business models
and internal processes but often leads to the creation of completely new business models
(Remane et al. 2017a; Wessel et al. 2020), which have been an important pillar of IS
research (Veit et al. 2014). While platforms themselves have been analyzed in the past,
DT entails that new platform-based business models concur with existing (non-digital)

business models in established companies. Such a simultaneity potentially influences the
9
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affordance and outcomes of digital platforms in established companies’ DT as they might,
for instance, benefit from shared goals and resources, or bear reduced potential

actualization from conflicting goals and non-complementary resources.

To understand DT outcomes (on an organizational level) it is therefore necessary to

further investigate changes in value propositions and value networks.

While changes in agility, ambidexterity, value propositions, and value networks
predominantly affect the organizational level, they also have outcomes for the
individuals participating in DT. Changes in digital channels, though, have further
outcomes especially on the individual level as they change the way individuals

communicate with each other and with established companies.

Digital channels

Digital channels refer to how companies change their value delivery in the course of the
DT. Thanks to advancements in artificial intelligence (AI) and notably natural language
processing (NLP), digitalization of channels (e.g., in customer service, company-internal
communication) are one of the most common initiatives within a DT, moving from an
analogue channel (e.g., telephone) to an automated digital channel (Maedche et al.
2019; Srinivasan et al. 2018). New digital channels however might not only replace
existing channels but complement them as it is the case for many brick-and-mortar stores
following an omnichannel strategy (e.g., with click-and-collect offers) (Hansen and Sia
2015). Further possibilities of digital channels include the use of social media channels
by companies (e.g., for social commerce Wang and Zhang 2012) or automated decision-
making within companies thanks to automated sensory data collection and analysis as

in the Internet of Things (Bilgeri et al. 2019).

Especially conversational agents (CA) appear as dominant way of digitalizing the
interaction with customers and employees (Adam et al. 2022). Voice-based CAs like
Amazon Alexa or text-based CAs like so-called chatbots are prime examples. They allow
companies to reduce channel costs by taking over routine tasks while increasing the
availability of the channel. As conversational interaction via natural language is probably
the most natural way for humans to interact, CAs are inherently anthropomorphic

(Pfeuffer et al. 2019). Anthropomorphism can be defined as a deeply ingrained human
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innate tendency which leads humans to attribute human-like physical or non-physical
traits, characteristics and emotions to non-human agents (Epley and Gilovich 2006;
Pfeuffer et al. 2019). When humans interact with unknown human or non-human
agents, they subconsciously apply anthropomorphism to better connect with the other
agent. Novel digital technology such as improved NLP or “deep-fakes” further increase

anthropomorphism in digital channels.

With digital channels and CAs becoming increasingly prevalent, it is of particular
importance to understand the effects of anthropomorphism and the outcomes of

anthropomorphic digital channels as a building block of DT outcomes.

1.2.3 Affordance theory and outcomes

The theory of affordance was pioneered in ecology by Gibson (1977) and later
introduced to IS research, where it has gained a lot of attention (Fromm et al. 2020).
Affordance can be defined, based on Hutchby (2001), as “the perceived and actual
properties of a digital technology, that determine just how the digital technology could
possibly be used”. Put simply, affordances can be seen as possibilities for action. It is
important to note that affordances are not inherent to a digital technology. They rather
emerge from the relationships between actors and digital technologies, reflecting the
possibilities of action related to the goals and capacities of actors (Wang et al. 2018).
With different goals and actors, the same digital technologies can present multiple
affordances. This relational perspective holds a promising ground between often
employed technological determinism and pure social constructivism (Robey et al. 2013;

Volkoff and Strong 2013).

Once an affordance is perceived by the actors, they engage in its actualization by taking
actions in support of longer-term goals. The actualization results in outcomes which may
support but also hinder the longer-term goals, again, depending on the actors, their
goals, and the digital technology (Wang et al. 2018). The following figure summarizes

the theory and its core concepts.
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Actors and their goals

Affordance Affordance Outcomes
T Action potential of a actualization Positive and negative
» digital technology —— Actions to transform — outcomes of
l for a goal-oriented affordance to affordance
actor achieve actors’ goals actualization

Digital technologies

Figure 1-2 Simplified model of affordance theory based on Wang et al. (2018)

In the context of this thesis, established companies are the actors who use digital
technologies with different but closely related longer-term goals such as increased
performance, efficiency, or innovativeness. The relation between the digital technologies
and the goal-oriented established companies creates affordances: changes in value
creation paths. As they start to actualize the affordance (i.e., implementing changes)

outcomes emerge, which can support or hinder the longer-term success of DT.

1.3 Thesis Positioning

This thesis is positioned along the lines of the critique mentioned beforehand and
contributes to research studying outcomes of the DT of established companies. Especially
outcomes of changes in value creation paths on an organizational and individual level
are studied in this thesis. Therefore, this thesis should be seen as a step toward building
a more comprehensive picture of DT and simultaneously not as final step as it aims by
no means to create a complete picture of all potential outcomes of DT. Drawing on Vial’s
(2019) process model of DT and affordance theory, outcomes are studied in the different
articles of this thesis. In order to provide an overview of the relationships between these
articles, Figure 1-4 illustrates how the articles fit to the research questions, based on an
excerpt of Vial's (2019) process model and the model of the technology affordance

theory.
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Figure 1-3 Positioning of the research articles

In summary, the first article addresses RQ1 and investigates on an organizational level
the outcomes of digital platforms for established companies, namely of the actualization
of changes in value propositions and networks. Uncovered outcomes focus on synergies
between digital platform-based business models and established business models within
companies that enable them to accelerate the development and growth of their digital
platform and to foster innovation of the established business model. Article 2 examines
DT on an organizational and individual level, thus addressing RQ1 and RQ2. IT functions
of established companies see the potential of novel digital technologies in IT architecture
(e.g., cloud) to increase their agility and ambidexterity. The IT functions then go through
important transformations to have an “agile IT” mode beside their “traditional IT” mode
and to become ambidextrous. The actualized affordance leads to immediate paradoxes
and tensions on an organizational and individual level in the bi-modal IT functions of
companies. Article 3 addresses RQ2 and unveils actualized affordance of conversational
agents for customers. It sheds light on robo-advisors, a new way of financial service
companies to provide automated wealth management to prior unserved customers (e.g.,
for non-high-net-worth individuals). Possibilities of nudging and personalized real-time
calculation are demonstrated to overcome the hyperbolic discounting bias of individuals
which tend to not invest enough money for the future (and retirement). Finally, the last
article — also addressing RQ2 and investigating outcomes of digital channels — examines
chatbots as assistants for employees. The article demonstrates how users apply gender

stereotypes to chatbots. Even though participants were informed that the chatbot was an
13



Introduction

Al and had learned how the Al was trained, their trusting intentions varied depending
on whether the chatbot was equipped with a female or male avatar, showing unexpected

outcomes that may hinder the success of DT.

1.4 Thesis Structure and Synopses

The thesis contains eight chapters. In the introduction (Chapter 1), the motivation of the
thesis, the overarching research questions and the theoretical foundations are presented.
In chapters two to five, four distinct research articles are presented. All of them
contribute to answering the overarching research questions and have already been
published in IS outlets with a double-blinded peer-review process. To ensure a consistent
layout in this thesis, the originally published versions of the four articles were slightly
revised. The articles included in this thesis and their respective publication outlets and
dates are presented in the following Table 1-1. Finally, in the last chapter, theoretical
and practical contributions together with limitations of this thesis are discussed and

avenues for future research are depicted.
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Chapter 2 | Outcomes of Changes in Value Proposition and Value Networks

(Article 1) Toutaoui, J.; Benlian, A. (2020) “The Whole is Greater than the Sum of
its Parts — Synergies between Non-Digital and Digital Business Models
within Companies”

In: 53rd Hawaii International Conference on System Sciences (HICSS),
Maui, USA. VHB: C

Chapter 3 | Outcomes of Changes in Agility and Ambidexterity
(Article 2)

Toutaoui, J.; Benlian, A.; Hess, T. (2022) “Managing paradoxes in bi-
modal information technology functions: A multi-case study”

In: Information Systems Journal VHB: A

Chapter 4 | Outcomes of Changes in Digital Channels in a Customer Context

(Article 3)

Adam, M.; Toutaoui, J.; Pfeuffer, N.; Hinz, O. (2019) “Investment
Decisions with Robo-Advisors: The Role of Anthropomorphism and
Personalized Anchors in Recommendations”

In: 27% European Conference on Information Systems (ECIS),
Stockholm-Uppsala, Sweden. VHB: B

Chapter 5 | Outcomes of Changes in Digital Channels in an Employee Context

(Article 4)

Pfeuffer, N.; Adam, M.; Toutaoui, J.; Hinz, O.; Benlian, A. (2019)
“Mr. and Mrs. Conversational Agent — Gender Stereotyping in Judge-
Advisor Systems and the Role of Egocentric Bias”
In: 40t International Conference on Information Systems (ICIS),
Munich, Germany. VHB: A

Table 1-1 Overview of the included research articles

Subsequently, each of the four articles is briefly summarized (i.e., Chapters 2 to 5, see

Table 1-1 Overview of the included research articles

) regarding its procedure and main contribution regarding DT. The articles will use the

first-person plural (i.e., ‘we’), as multiple authors were involved in their creation.

Article 1 — Chapter 2: Outcomes of Changes in Value Proposition and Value
Networks

Article 1 (Chapter 2) unveils outcomes of changes in the value proposition and value
networks of established companies thanks to newly created digital platform-based
business models. Across industries DTs often have in common the development of new

business models (BMs), based on emerging digital technologies. Such additional, new
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digital BMs do not replace the established non-digital BMs; established companies see
the affordance of additional source of economic value.

We conducted a qualitative, interpretive multi-case study based on a retrospective data
collection to uncover what synergies exist between a new additional digital business
model and the established non-digital business model within the same company. We
present how growth of digital BMs within established companies can be spurred, namely
by using the brand, channels, customer relationships, and key resources (e.g., industry
knowledge) from the established BMs. Moreover, we show how established BMs are
accelerated by digital platform-based BMs within the same company once they are

connected to the platform, forming a platform ecosystem within the same company.
Article 2 — Chapter 3: Outcomes of Changes in Ambidexterity and Agility

Article 2 (Chapter 3) investigates outcomes of the DT within the IT function. We examine
the phenomenon of bi-modal IT, a ‘traditional IT" mode focusing on the stability and
exploitation of existing IT resources and an ‘agile IT" mode focusing on exploring new
digital technologies. This phenomenon was solely analyzed on an organizational level by
previous research, treating it as an aggregated entity.

We take individual-level and organizational level perspectives using multiple cases from
different industries and different company sizes. We identify tensions and paradoxes on
different levels and how practitioners address them. Additionally, we unveil that such
paradoxes on an individual level might spur paradoxes on an organizational level (vice-

versa), demonstrating how intricate outcomes of DT on different levels can be.

Article 3 — Chapter 4: Outcomes of Changes in Digital Channels in a Customer
Context

Article 3 (Chapter 4) addresses outcomes that come with the digitalization of financial
advisory services, originally provided in person and now available online to a wider
audience through automated forms and chats, so-called robo-advisory. One challenge
that financial service companies face is the design of adequate digital channels that are
accepted by potential investors. Yet, little is known on how the design and mechanics of
robo-advisory can improve economic decision making too often influenced by heuristics.
In a randomized online experiment with a fictitious robo-advisor, we showed that real-
time calculated personalized recommendations, now possible in the online context

compared to offline contexts previously, increase investment volumes and thus enhance
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investors’ finances by countering hyperbolic discounting bias. Additionally, the results
demonstrate that anthropomorphism (i.e., applying human-like traits to an avatar)
allows to increase social presence in this context of digital channels which further

increases investment volumes.

Article 4 - Chapter 5: Outcomes of Changes in Digital Channels in an Employee
Context

In Article 4 (Chapter 5) we investigate outcomes of changes in digital channels, namely
text-based conversational agents (CAs), also called chatbots, in an employee context.
CAs are tremendously permeating and shaping work lives. Gartner (2019), for example,
expects that 25% of all digital workers (i.e., people who use IT to increase workplace
efficiency) utilize a virtual workplace assistant in 2021. Similarly, 56% of CIOs and CTOs
surveyed by Accenture revealed that CAs are driving disruption in their industry
(Srinivasan et al. 2018). Despite the soar in importance and permeation of CAs, the
experience of early adopters revealed that such digital channels encounter new
challenges and concerns regarding biases.

In a randomized online experiment with an own-developed and trained CA using NLP
we let participants interact with CAs in a cooperative context. Participants faced
gendered CAs (i.e., male or female avatar) and used them as aid in mathematical or
financial topics. We observed that participants applied gender stereotypes and showed
egocentric biases based on the CA’s design and participants’ subjective knowledge. The
female CA was rated more competent than the male CA even though participants were
informed that the CA is only an algorithm (and not a human). As such, digital channels

potentially influence the interaction with employees as they trigger biases.
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Abstract

Digital transformation is increasingly becoming a major concern for established
companies. Part of the digital transformation is often the creation of new business models
based on digital technologies, which do not replace the established business model but
act as additional source of revenue. Two concurrent business models within one
company creates the opportunity of synergies between these business models. However,
knowledge on interactions between two business models, specifically digital and non-
digital, remains in an embryonic stage. This multi-case study, based on companies from
various industries and size, addresses this shortcoming. Following the business model
canvas and the theories of resource relatedness and complementarity, we show how both
business models can propel each other thanks to value and cost synergies between them.
Finally, we offer rich insights for practitioners on what type of synergies they can benefit

from and present guidelines they can use to identify and unlock these synergies.
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2.1 Introduction

At a time of digital disruption throughout the global economy, many established
companies face digitalization challenges and develop diverse digital transformation
strategies as responses (Hess et al. 2016; Sebastian et al. 2017). These digital
transformations often have in common the development of new business models (BMs),
based on emerging technologies. Such additional, new digital BMs do not replace the
established non-digital BMs but act as additional source to create economic value. For
instance, the automotive company Daimler AG built car2go, a digital car-sharing BM for
which all interactions with the customers happen through a smartphone application
(Daimler AG 2018). This new digital BM does not herald the end of the established BM
of Daimler AG (development, manufacturing, and sales of vehicles). Rather Daimler AG,
like many other pre-digital companies, now has two concurrent BMs, one being non-
digital and one being digital. Furthermore, several companies have not yet started their
digital transformation, meaning that even more concurrence between digital and non-
digital BMs is expected for the near future (Remane et al. 2017b).

Related research in the past focused mainly on BM definitions and frameworks or studied
single BMs (Wirtz et al. 2016). Few studies shed little light on the synergies and conflicts
between a BM based on premium products and a BM based on low-cost products for the
same market and within the same company (e.g., Smith et al. 2010). However, the
possibilities of differentiation between digital and non-digital BMs are far greater and
this realm of synergies remains largely unexplored (Osterwalder and Pigneur 2013).
Synergies, defined as “the combined power of a group of things when they are working
together that is greater than the total power achieved by each working separately”
(Peters 2013), mark an important topic for research and practice for decades (e.g., Hill
and Hoskisson 1987). The emergence of digital technologies and business models now
fuels the search for novel synergies. Thus, we pose the following research question:
What synergies exist between a new additional digital business model and the established
non-digital business model within the same company?

We conducted a qualitative, interpretive multi-case study to answer this research
question. Each case company had built up a new additional digital BM in the past, thus
enabling a retrospective data collection. To collect and analyze the data we employed
the prevalent business model canvas and the theories of complementarity and resource

relatedness (Milgrom and Roberts 1995; Osterwalder and Pigneur 2010; Robins and
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Wiersema 1995; Tanriverdi and Venkatraman 2005). We interviewed 16 managers and
C-level executives from eight different case companies of various industries and size. In
addition, we examined archival public and internal secondary data of the case
companies.

We reveal synergies in each case, with many synergy types repeating across cases. While
the new digital BMs primarily thrive thanks to cost synergies via shared customer
relationships and channels with the established BMs, the same established BMs benefit
from value synergies through increased capabilities and strengthened value propositions.
Our study contributes to the IS research stream on digital BMs, following the call of Veit
et al. (2014), by offering new insights on the synergies between multiple BMs within a
company in the context of digital transformation. We also present theoretical
contributions to the concept of synergy, the theory of relatedness, and the theory of
complementarity by defining synergies on a BM level.

Finally, we derive practical insights for managers and executives responsible for new
digital BMs or established BMs. We offer an overview of synergies they might unlock to
spur the development of their own BMs. Our practical guidelines also give impulses on

how to identify and unravel BM synergies in the digital transformation.

2.2 Conceptual background

2.2.1 Digital transformation leads to new digital BMs in established companies
Across all sectors, established companies currently face a wave of digitalization, the
adoption and use of emergent digital technologies in an individual, organizational, and
societal context (Legner et al. 2017). As a reaction to this wave, pre-digital companies
start digital transformations which Vial (2019, p. 118) describes as “a process that aims
to improve an entity by triggering significant changes to its properties through combinations
of information, computing, communication, and connectivity technologies”. The
importance of this topic is also reflected by the increasing number of publications in
premier IS journals (Vial 2019). One aspect of the digital transformation is in many cases
the development of new BMs through the combination of the evoked technologies.
Indeed, pre-digital companies regard these digital technologies as potential revenue
sources (Porter and Heppelmann 2015).

The build-up of new organizational units, such as digital innovation units or internal

start-ups, goes hand in hand with new additional digital BMs and digital transformation
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as these emerging units often take the responsibility for the development (and operation)
of the additional BM (Fuchs et al. 2019). Thus, the new BM is frequently physically
separated from the established BM (Markides and Charitou 2004).

2.2.2 Business models and the difference between digital and non-digital BMs
Business models are an important topic for practitioners and researchers alike since the
mid-1990s, also exposed by the important number of publications in practitioner-related
journals (Zott et al. 2011). While many definitions and frameworks exist for BMs (Wirtz
et al. 2016), we adopt the widespread definition and business model canvas framework
from (Osterwalder and Pigneur 2010) to guide our research. Hence, we define a BM as
“the rationale of how an organization creates, delivers, and captures value“ (Osterwalder
and Pigneur 2010).

The business model canvas is not tailored to a specific context or industry (e.g., e-
commerce) like other BM frameworks. Hence, it suits our research endeavor very well.
Figure 2-1 below depicts the business model canvas that will be used later in this paper

and in Table 2-1 we describe each of the nine business model components.

Key % | Key Q Value % | Customer (') | Customer Ll’_
Partners " Activities | Proposition ~% | Relationship§™ | Segments =~
Key y £ Channels 77
Resources i
Cost ! Revenue i ):’
Structure e Streams =

Figure 2-1 The business model canvas (Osterwalder and Pigneur 2010)

Key Partners The network of suppliers and partners that make the business model work.

Key Activities . L . .
y The most important activities a company must do to make its business model

work (e.g., supply chain management).
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Key Resources . . .
y The most important assets required to make a business model work.

Cost Structure . . . . . .
The most important costs incurred while operating under a particular business

model.

Value Proposition The bundle of products and services that create value for a specific customer

segment.
Customer . . . . .
Types of relationships a company establishes with specific customer segments.
Relationships
Channels . . . .
Channels describe how a company communicates with and reaches its
customer segments to deliver a value proposition.
Customer Different groups of people or organizations a company aims to reach and
Segments serve.
Revenue Streams Represents the cash a company generates from each customer segment.

Table 2-1 Description of the business model components (Osterwalder and Pigneur 2010).

To answer our research question, it is necessary to differentiate between digital and
non-digital business models. According to Veit et al. (2014) a BM is digital “if changes
in digital technologies trigger fundamental changes in the way business is carried out
and revenues are generated” . Furthermore, digital business models are characterized by
an increased complexity, mutability, and pace due to the increased number of key
partners compared to non-digital business models. Simultaneously, digital business
models benefit from an improved cost-revenues-ratio thanks to better flow of
information (resulting in lower communication and transaction costs) and thanks to
practically zero marginal cost when reproducing digital products or services (Steininger

et al. 2012).

2.2.3 Concurrent business models and the two types of synergy

In the past decades, many established companies had built up additional business models
as an instrument for strategic positioning in one market (Porter 1980). These concurrent
BMs enabled companies to offer a low-price version and a premium version of a product
within the same market. Examples of companies which adopted such concurrent BMs

are Toyota with its premium brand Lexus, SMH with its lower-price Swatch brand, or
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Nestlé with its Nespresso subsidiary offering premium coffee (Markides and Charitou
2004). These concurrent business models notably differed in their cost structure (Porter
1980). Researchers, especially in management and strategy disciplines, studied
integration mechanisms between such BMs and tensions that arise within the company
(e.g., Markides and Charitou 2004; Smith et al. 2010). Afterwards, Wiener et al. (2018)
and Hof3bach (2015) laid ground for further IS research by identifying synergies and
tensions in omni-channel businesses (e.g., newspaper industry).

While these studies provide valuable insights for research and practice, digital BMs tend
to be more differentiated to established BMs than only in their cost structures or
channels, hence offer additional synergy potential (Toutaoui 2019).

To identify and analyze potential synergies we adopt the theory of resource relatedness
and the theory of complementarity. Originally developed in the strategy and economics
research, they explain most of the synergy concept and have also been applied in IS
research many times (Radszuwill and Fridgen 2017; Tanriverdi 2006; Tanriverdi and
Venkatraman 2005). The theory of resource relatedness states that the use of common
resources across units creates so-called sub-additive cost synergies, meaning that the
units benefit from reduced joint costs (Robins and Wiersema 1995). Similarly, the
economic theory of complementarity affirms that distinct resources can be
interdependent. A set of resources is then complementary, when the returns to a resource
vary depending on the levels of other resources or as Milgrom (Milgrom and Roberts
1995) originally declares: “Doing more of one thing increases the returns to do more of
another” (Milgrom and Roberts 1995). Complementary resources create super-additive
value synergy as their joint value is greater than the sum of their individual values
(Tanriverdi 2006).

Similar to Radszuwill and Fridgen (2017) we adapt the definitions of the two types of
synergies (super-additive value synergy and sub-additive cost synergy) to our BM context

with (A) and (B) being two BMs:

® Two BMs benefit from super-additive BM value synergy if the value created, delivered
or captured is higher compared to conducting the BMs individually:

Value(A+B)>Value(A) +Value(B).

® Two BMs benefit from sub-additive BM cost synergy if the costs incurred when

developing or operating the BMs is lower compared to the costs of development or
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operations of the BMs individually, thanks to sharing of BM components:

Costs(A+B) < Costs(A) +Costs(B).

2.3 Research methodology

We follow the established research practice and philosophy of social constructivism and
opt for an interpretive multi-case study approach. Knowledge on the interaction, namely
synergies, between concurrent digital and established BMs is scarce and an interpretive
approach is especially suited to generate findings for new areas of research (Yin 2003).
Moreover, we aim to study concurrent BMs within companies, which is challenging to
simulate in an experimental setting. Our approach covering multiple cases allows us to
study synergy potentials for different industries and size and for different established
and additional digital business models to find patterns across cases (Yin 2003). In the
design and conduct of our research we adhere to the principles of Klein and Myers

(1999).

2.3.1 Data collection

To restrain companies as potential cases we applied several criteria: (1) The company
had to be a well-established in its market to demonstrate the seriousness of the
established non-digital BM. This criterion excluded “pure-play” digital companies (e.g.,
Amazon). (2) The new digital BM had to show an important level of maturity which we
defined by success with first customers, to sufficiently inform the research. Furthermore,
companies were selected from various industries and size to increase validity and
reliability.

Interview partners were selected based on the key informant method and we focused on
senior managers of which we assumed being knowledgeable about both concurrent BMs
in their company (based on their position and experience in the company) (Benlian and
Hess 2011). In each case, we employed our interview guideline and did two semi-
structured interviews to counter biases of the interview partners and (Benlian and Haffke
2016; Keutel et al. 2014).

For each case, we obtained internal documentation or public information as additional

data, to triangulate our findings and further increase their validity.
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Once 16 interviews out of eight cases were concluded, we recognized that we had
reached theoretical saturation as the coded transcripts of the last case had revealed no
new findings. Following Beattie et al. (2004) we terminated our collection of case
companies, resulting in eight cases which fits to Eisenhardt’s (1989) recommendation of

four to ten cases for qualitative IS research. Table 2-2 below summarizes our cases.

ID Industry Revenue (bn Employees Interview partners
EUR)
1 | High-tech ~6 10,000 - Head of digital innovation unit
50,000

Project manager within IT

2 | Pharma- ~20 >50,000 Management team member of digital
ceutical innovation unit

Team leader within IT

3 | Retail ~6 <10,000 Chief Customer Officer

Chief Information Officer

4 | Mobility ~0.8 <10,000 Chief Digital Officer

Chief Information Officer
5 | Auto-motive > 100 > 100,000 Management team member of digital
innovation unit

Team leader within IT

6 | Utilities ~ 20 10,000 - Management team member of digital
50,000 innovation unit
Team leader within IT
7 | Logistics ~1.5 <10,000 Management team member of digital

innovation unit

Chief Information Officer

8 | Automotive ~ 15 >50,000 Head of digital innovation unit
Team leader within IT

Table 2-2 Case companies and interview partners

2.3.2 Data analysis

We followed established recommendations for our qualitative data analysis and
proceeded in two steps (Miles and Huberman 1994). Firstly, a within-case analysis led
to the craft of two business model canvases per case, one for the established BM and one
for the new digital BM. Secondary data was also helpful in creating these canvases. In
detail, we employed a selective coding technique, identifying transcript sections that

mapped to one of the nine business model components (which therefore acted as seed
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codes). These business model canvases served as unit of analysis further on. Secondly,
we identified synergies based on within-case and across-case analyses. Using open and
axial coding techniques we identified parts of the qualitative data referring to one of the
two synergy types and coupled these synergies to the respective BM components (e.g.,
“We presented the prototype of our digital BM to customers to get feedback: our
colleagues presented the newest instruments in the front, we were at the same booth in
the back” to code “cost synergy in sales and marketing / channels”).

Coding was done by several researchers who showed a high level of agreement for

randomly selected sets of qualitative data.

2.4 Results

Our study reveals three key findings and guidelines for practitioners. Firstly, digital
platforms play a crucial role among the types of additional digital BMs established
companies build up, tapping into the same or completely new customer segments.
Secondly, established BMs can vastly benefit from an additional digital BM as it allows
to extend their established value proposition, connecting existing physical products to a
new digital platform. It also allows to raise new key resources in terms of capabilities.
Thirdly, growth of new digital BMs is accelerated by the sharing of industry knowledge,
channels, and customer relationship resources. Regarding guidelines, we emphasize the
importance of acceptance of the additional digital BM via enforced internal
communication, formal and informal alignment, and the re-use of what exists instead of

re-inventing the wheel.

2.4.1 Finding 1: The prevalence of digital platforms as additional digital business
models

The cases reveal that established companies focus on digital platforms as new digital
BMs. Case 6, a large utility company, is the only company in our sample that does not
develop a digital platform (so far) but develops new Software-as-a-Service products for
business customers (e.g., smart energy and facility management solutions) besides its
established BM of producing and selling energy to private and business customers. All
other new digital BMs, for business-to-business (B2B) and business-to-consumer (B2C)
companies alike, rely on platform BMs based on cloud technology. Platform BMs are
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notably characterized by providing a set of stable (software) product elements that
supports variety and evolvability by constraining the linkages among the product
elements delivered by complementors (Benlian et al. 2018; Schreieck et al. 2016).

The main difference between the digital platform BMs of the case companies in our
sample is whether the companies target new or existing customer segments.

A regional retailer for example (case 3) built an online platform for the existing customer
segment to shop everywhere and at any time, integrating its fashion stores for click-and-
collect functions and to allow personal shoppers in the stores to order online in case of
articles being sold out in store (to be delivered to the store or directly to the customer).
On its digital platform, the retailer also adds fashion bloggers and influencers which
directly exchange with online shoppers. Similarly, a global company from a different
industry, namely an automotive original equipment manufacturer (OEM), set up a digital
platform mainly to serve their existing customers with new services (case 8). Apart from
the established BM of developing, manufacturing and selling cars, the digital platform
BM allows the same customers to connect with parking garages to use digital payment
methods for parking fees and avoid paper-based parking tickets.

While the previous examples from B2C companies across various industries show that
digital platform BMs allow to serve the same customer segments, some B2B companies
employ a new digital BM to target new customer segments. Case company 7 construes
such a case. The global service provider for logistics companies (e.g., freight forwarders)
extends its customer segments with its digital platform. This new digital BM relies on
connecting the freight sender and receiver and offer them real-time positioning
information thanks to a device being attached to the freight, leaving out the freight
forwarders.

Summarizing, we observe B2C companies focusing their digital (platform) BMs on
existing customer segments and some B2B companies adopting digital platforms to open
their business to new customer segments. Nonetheless, no case was observed in which
a B2B or B2C company switched its focus and built a digital BM purely for private or

business customers respectively.
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2.4.2 Finding 2: Established business models mostly benefit from increased value

In different cases we discovered value synergies between the concurrent BMs. Synergies
between additional digital BM and established BM allow an innovation of the established
BM, especially regarding its value proposition and key resources.

Existing mechanical products (e.g., medical technology in case 1), which are at the core
of the established non-digital BM, are now directly integrated to the digital platform BM,
thereby offering new features. As this integration is done per default within existing
production processes, efforts are limited. Hence, the digital BM significantly increases
the value proposition of the established BM without important additional efforts. In that
sense, the established BM acts as complementor to the digital platform BM and we
observe a platform ecosystem within a company. In case 1, a global manufacturer of
instruments for medical imagery decided to build a new digital BM based only on cloud
technology with no physical product. The pay-per-use platform that was built offers
different image processing techniques, optimized for the medical context (e.g., count of
cells, marking of specific cells). The platform is independent of the instrument with
which the image was taken and allows the integration of instruments of many
manufacturers and of image processing applications of other parties. Instruments of the
case company are now shipped with the integration to the digital platform by default:
with one additional button on the instruments, images are directly sent to the platform.
Thus, customers now experience a seamless imagery process in laboratories or hospitals.
This new generation of instruments but also existing instruments now offer additional
value to the customers by offering image processing techniques without an important
cost increase for the established BM. The digital platform BM also benefits as a
complementor, the own company, is included from the very first day of the platform.
Another example of a value synergy marks case 8. The global automotive OEM started a
digital fleet management platform, connecting various freight forwarders with OEMs to
offer them real-time positioning information about the vehicles and predictive
maintenance services. The platform is also open to vehicles of other OEMs but requires
freight forwarders to install a tracker device on their vehicles. Within the established BM
(development, manufacturing, and sales of vehicles) new produced vehicles are now

equipped and sold by default with the tracker device. Thus, these vehicles offer the
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additional platform features (without great effort from neither the established BM nor
the customers) and show an increased value proposition:
“Equipping our vehicles with our device is a first important step closer to our vision of a
fully networked transport and logistics value chain. At the same time, it is a prerequisite
for giving our customers access to digital value-added services.” — CEO case 8 (publicly
available interview)
New digital BMs may not only increase the value proposition of the established BM but
also increase the value of its key resources: the co-workers’ capabilities. In all examined
cases the development of new digital BMs was based on agile, cloud-based, software
development methods — methods that were prior unknown to the case companies
according to the interview partners. Through knowledge exchange on these new
methods, co-workers focusing on the established BM were trained on new competencies
and especially, as managers and C-level executives explained, became more customer
centric as these new methods usually insist on regular customer interaction (e.g., regular
customer feedback):
“We did training days, did agile coaching etc. In each project we involve people [working
within the established BM] which work with us and by our methods” — Head of digital
innovation unit (case 1)
Therefore, the capabilities and value of the co-workers driving the established BM
increase, without important costs for the BM.
Finally, some interview partners report that with the presence of a successful new digital
BM, the co-workers (as key resource for both business models) experience a higher level
of satisfaction and identification with the employer. One manager describes it as follows:
“Sales, for example, likes to talk about us [the digital BM]. Co-workers are proud, and
you hear things like: Awesome, CaseCompany as a family business knows how to use
digitalization for itself.” — Management team member of digital innovation unit (case
7)

2.4.3 Finding 3: Cost synergies accelerate the success of new digital business
models

"Why is CaseCompany a really good owner for this digital platform? That's because we
have an amagzing distribution network where we have a good relationship with 50 percent

of all targeted doctors" - Management team member of digital innovation unit (case 2)
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Across all cases, the most important synergy we observed between digital and established
BM concerns channels and customer relationships.

Even though the digital BM is based on a digital product or platform radically different
than previous physical products of the case companies, existing customer relationships
and established channels were used to spur the success (in terms of sales) of the digital
BM. Especially for digital platform BMs, where a critical user mass is necessary to
overcome the chicken-and-egg-problem (Tiwana 2014), this acceleration is deemed
crucial by interview partners to quickly reach an important number of users as the quote
above shows. In detail, the existing sales force is used to promote the new digital BM
based on its relationship with known customers of the established BM. Other channels
were also activated for the new digital BM such as industry fairs where the digital BM
was promoted to customers which originally might have visited the company’s booth for
the established BM. Replicating these customer relationships (i.e., building up a new
sales team) would have been very expensive and time-consuming for the digital BM,
which hence experienced important cost synergies thanks to the established BM. This
synergy is still existent if the digital BM targets new customer segments. Indeed, several
interview partners declare that the new digital BM builds upon the strong brand of the
established BM to gain credibility and convince customers much faster than creating and
building a brand reputation on its own:

“If you try to get an appointment with an OEM plant manager, you will have a hard time
as a start-up. But when you call and say "we are from CaseCompany”, you get an
appointment. That's pretty valuable.” — Management team member of digital innovation
unit (case 7)

Furthermore, several interview partners express that the development of the digital BM
takes less erroneous paths (and was therefore faster and less expensive) as a key resource
of the established BM is used: the large body of industry experience. Although knowledge
on digital topics may be scarce within the case company, knowledge on the specific
industry’s customers is broad which allows to quickly identify customer pain points. The
following quote succinctly points it out:

“We build [our digital BM] on our competence in medical technology. We know our
customers.” — Head of digital innovation unit (case 1)

In total, digital BMs benefit from key resources, channels, and existing customer

relationships of the established BMs, leading to reduced marketing and sales costs and
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a reduced cost structure overall. Surprisingly, no cost synergies in terms of IT costs are
found. Our interview partners affirm that they had built up a new bi-modal IT

architecture to conform to the requirements of the digital BM, leaving no room for IT

cost synergies.

The Figure 2-2 below summarizes the previous two findings.
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Figure 2-2 Synergies between established and digital BMs

2.4.4 Practical guidelines to identify and unlock business model synergies

Once an additional digital BM is crafted, practitioners can follow the requirements below

to power the success of the digital BM and innovate their established BM:

1. First, create acceptance of the additional digital BM within your company. A new
BM might create a detrimental feeling of competition among co-workers focusing on
the concurrent BMs and related conflicts might surface soon. A company’s top-
management must quickly resolve such conflicts by clarifying the role each BM is
playing for the future of the company and
by clearly communicating that a new BM does not herald the end of the established
BM but rather builds on and extends the established BM. On a lower hierarchy,

internal communication can also be enforced. Especially communication about the
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methods used for the new BM and its progress (e.g., first revenue captured) can spur
the interest of other co-workers and prove the seriousness of the digital BM.

2. Second, establish continuous knowledge exchange between BMs. Potential for
synergies will only  be identified by co-workers if  they
truly understand both BMs. Both BMs are usually developed and operated in
different organizational units that even are in physically different locations.
Therefore, create informal alignment and knowledge exchange opportunities like
round tables, common workshops, or mutual workplace visits. Also, add formal
alignment and knowledge exchange elements like job rotations between both BMs
or “liaison officers”: people from one BM working within the team of the concurrent
BM, dedicated to gather and transfer knowledge.

3. Third, don’t reinvent the wheel. Your digital BM might be on a growth path and cost
reductions not in focus. Simultaneously, an increase of the value proposition of your
established BM might not have an important priority. However, concurrent BMs
enable both without important efforts. Analyze what resources of the established BM
can be re-used rather than built up from the ground up for the new digital BM.
Simultaneously, evaluate how to link your concurrent BMs to each other as
complementary offer to your customers instead of developing completely new

features for both BMs independently.

2.5 Discussion

Many pre-digital companies that have embarked on a digital transformation now operate
two concurrent BMs, one established non-digital and one additional being a digital BM.
This study uncovers synergies between BMs in such companies and reveals that both BMs
can benefit from each other. Consistent with the perspective that digital business models
construe a topic inherent to IS research, we offer insights into the area of interactions
between digital and non-digital BMs which is in an embryonic stage but gains importance
with digital transformation. We extend previous research which focused on interactions
between premium vs. low-cost or online vs. offline BMs, and demonstrate that even
radically different BMs, that may even target different customer segments, allow for
synergies. Thereby, we also present how growth of digital BMs within established

companies can be spurred, namely by using the brand, channels, customer relationships,
34



Outcomes of Changes in Value Proposition and Value Networks

and key resources (e.g., industry knowledge) from the established BMs. Moreover, we
add a new perspective on BM innovation by revealing how established BMs are innovated
by connecting them to a digital platform BM, forming a platform ecosystem within the
same company. In regard to the theories of complementarity and resource relatedness,
we take a novel perspective and define the concepts of sub-additive cost synergy and
super-additive value synergy on a BM level.

In addition to our theoretical contributions, our study offers important insights and
guidance for practitioners managing concurrent BMs. First, we show managers of
established or additional digital BMs on what BM components they have to pay attention
to further increase their value proposition or avoid costs. Managers may also want to use
our practical guidelines as a blueprint to design and implement interventions to
continuously identify and unlock synergies.

Despite these contributions, this study is not without some limitations. First and
foremost, we acknowledge that the sample of cases is limited in size. Additionally, even
if we reached a theoretical saturation, all case companies are multi-nationals
headquartered in Germany. Companies from other regions with different culture might
approach the digital transformation, digital BMs, and synergies differently. Finally, we
based our study on a retrospective data collection, similar to previous IS studies (e.g.,
Ngai et al. 2011), whereas a longitudinal study might have provided more data.

We also set a foundation on which future research can build. Researchers might further
study synergies between non-digital and digital BMs and eventually derive (based on
single case studies or econometric analyses), the economic impact of such synergies.
Also, additional types of interaction between established non-digital and digital BMs
such as conflicts might be of interest for researchers (e.g., competition between BMs on
organizational level or overload of co-workers who have to comprehend different BMs

on an individual level).

2.6 Conclusion

Digital BMs are increasingly prevalent in the global economy, not only through start-ups
but also through established companies undergoing a digital transformation. Yet,
previous research has mostly studied BMs in isolation, neglecting possible synergies with

the established non-digital BM. Using the business model canvas and the theories of
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resource relatedness and complementarity we extend existing research and uncover
multiple synergy possibilities from which not only the additional digital BM but also the
established non-digital BM benefits. While synergies notably regarding shared channels
and customer relationship allow the digital BM to jump-start its growth, the established
BM profits from an increasing value proposition with little additional effort. We also
derive major guidelines for practitioners. These guidelines equip managers with
initiatives to actually get in the required stance to identify and unlock synergies

afterwards.
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Abstract

Leveraging digital technologies is a major concern for companies and has significant
implications for their information technology (IT) functions. In many cases, a bi-modal
IT function is established: a ‘traditional IT" mode focusing on the stability and
exploitation of existing IT resources and an ‘agile IT” mode focusing on exploring new
technologies. Whereas previous research has predominantly taken an organisational-
level view of bi-modal IT by treating it as a single, aggregated entity, we provide a micro-
foundations perspective on the intricate and paradoxical interrelationships between the
two IT modes. Based on a multi-case study with companies from different industries and
of varying sizes, we uncover nine core tensions between traditional IT and agile IT as
manifestations of five underlying paradoxes. We also identify corresponding
management practices to address these tensions and paradoxes. Our study contributes
to Information Systems research by disaggregating bi-modal IT and capturing the
tensions and their underlying paradoxes at the organisational and individual levels that
bi-modal IT entails. By highlighting the intricate interdependencies between the
traditional and agile IT modes, we show that bi-modal IT can be messier and more
contested than previously anticipated. For practitioners, our study offers an overview of
paradoxes and tensions that may arise in bi-modal IT settings and provides suggestions

on how to manage them.
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3.1 Introduction

Across all sectors, companies are increasingly offering products and services that are
embodied in digital technologies or enabled by them, often leading to fundamental shifts
in value creation and value capture (Legner et al. 2017; Matt et al. 2015; Wessel et al.
2021). The information technology (IT) function has become the core driver of such
transformational shifts due to its focus on technology, which has become indispensable
for any business or innovation activity (Urbach et al. 2017). Expectations toward the IT
function have increased, as it is still considered a cost center focused on “keeping the
lights on,” while additionally assuming the task of driving activities to digitize products,
processes, or even business models (Benlian and Haffke 2016; Haffke et al. 2017a). To
meet these expectations, many companies have adopted the concept of bi-modal IT
consisting of two different IT modes within one company: a “traditional IT” mode (Mode
1), which optimizes for safe and steady operations, and an “agile IT” mode (Mode 2),
which strives for fast innovation (Horlach et al. 2016). Gartner (2015) showed that in
2014, 45% of Chief Information Officers (CIOs) affirmed that their organizations’ IT
functions had a “second, fast mode of operation,” and that the percentage was expected
to rise. Similarly, McKinsey & Company affirmed “two-speed IT” as a requirement for
companies to fully harness the business opportunities of digital technologies (Bossert et
al. 2014). This was confirmed by Sebastian et al. (2017), who showed that for all 25
companies they studied, bi-modal IT was a prerequisite to exploit the potentials of novel
digital technologies. With bi-modal IT driving complexity and change in organizations,
paradoxes—contradictory yet interrelated elements—have emerged, and researchers
have observed tensions as manifestations of such paradoxes (Schad et al. 2016; Wimelius
et al. 2020). Indeed, 80% of the senior information systems (IS) managers surveyed by
Teubner and Ehnes (2018) agreed that both IT modes would co-exist in the future and
that the interrelationships between them were and would be challenging. With the IT
function being the core engine of IT-enabled business transformations (Wessel et al.
2021), however, tensions between the traditional and agile IT modes may cause this
engine to stall and for transformation processes to come to a complete standstill. Against
this background, it is of critical importance for research and practice to understand such

tensions and their underlying paradoxes, as well as the practices that help manage them.
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Previous research on bi-modal IT has primarily focused on describing different
archetypes of bi-modal IT and the ways in which they are set up, while only anecdotally
pointing to potential tensions arising from splitting the IT function into two modes (e.g.,
Haffke et al. 2017a; Horlach et al. 2017; Joehnk et al. 2017). However, while providing
valuable insights for further studies, research still largely treats bi-modal IT as an
aggregate concept without looking into the interactions and tensions within bi-modal
IT—namely, between the traditional and agile IT modes—thus taking a purely
organizational-level view of the phenomenon. This comes as a surprise, given that bi-
modal IT is, per definition, based on two very different IT modes. Joehnk et al. (2019)
echoed this shortcoming, as they uncovered governance paradoxes, tensions, and
practices on an organizational level, while calling for more nuanced research into lower-

level bi-modal IT paradoxes.

With our study, we want to address this and related calls for a deeper analysis on how
to manage paradoxes in bi-modal IT—a form of ambidextrous IT (Gregory et al. 2015;
Montealegre et al. 2019). We therefore follow the emergent micro-foundations research
movement, which aims to unpack collective concepts by understanding how individual-
level factors, and interactions between individual- and organizational-level variables,
impact organizations (Felin et al. 2015). In doing so, we aim to zoom in on bi-modal IT
by (1) identifying emergent tensions, (2) shedding light on underlying individual- and
organizational-level paradoxes, and (3) uncovering adequate practices to manage them.

Thus, we ask the following research questions:

RQ1: What tensions emerge due to bi-modal IT, and how are they related to underlying

individual- and organizational-level paradoxes?
RQ2: How do IS practitioners manage these tensions and paradoxes?

To provide answers to our research questions, we drew on a paradox theoretical lens and
conducted an interpretive multi-case study (Keutel et al. 2014; Sarker et al. 2018a) with

nine different companies from various industries and of different sizes.

Our study contributes to IS research in three important ways. First, we advance the
conversation from taking a purely organizational-level view of bi-modal IT to a micro-
foundational perspective that seeks to understand both organizational- and individual-

level phenomena and how they relate to each other. By treating the traditional and agile
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IT modes in bi-modal IT as separate units rather than as a single entity, as has largely
been the case (Haffke et al. 2017a; Horlach et al. 2017), we are able to uncover between-
mode tensions and their underlying paradoxes that exist at multiple levels. Second,
through this shift in perspective, we identify novel individual-level tensions and
paradoxes that have been largely overlooked in bi-modal IT research. In response to
previous calls for research (Putnam et al. 2016; Schad et al. 2016), we particularly
highlight the importance of emotional tensions—such as envy, resentment, or fear—as
critical manifestations of the underlying individual-level paradoxes. Third, responding to
calls for more research into the “real-world” intricacies of IT ambidexterity (Gregory et
al. 2015; Montealegre et al. 2019), we contribute by challenging the prevailing notion
that separating exploitation and exploration for the IT function is a straightforward
solution (O'Reilly and Tushman 2013), as we reveal what problematic knock-on effects
the separation can have in actuality. In addition to our research contributions, we
provide practical implications for IS practitioners by offering an overview of potential
tensions that may arise between the traditional and agile IT modes, and by revealing

how these tensions can be remedied using managerial practices (Peppard et al. 2014).

In the following section, we present the conceptual background of our study and related
research on bi-modal IT as a form of ambidextrous IT. We then introduce the paradox
theoretical lens guiding our research. Next, we outline our interpretive multi-case study
approach and present our results, which is followed by a discussion of our findings and

a depiction of avenues for future research.

3.2 Conceptual background

3.2.1 Bi-modal IT as a form of IT ambidexterity

The IT function plays an essential role in leveraging digital technologies to create and
capture business value, often having to transform itself to be able to sense and seize new
digital opportunities (Hess et al. 2016; Vial 2019). Researchers are unanimous in calling
such a transformation of the IT function a paradigm shift, as it increasingly moves from
being a pure service provider with a reactive posture to an innovator that proactively
enables new value propositions in cooperation with business units (Benlian 2013;
Peppard 2016; Vithayathil 2018). For example, Sebastian et al. (2017) showed that
across all 25 cases studied, the IT function offered “technology and business capabilities

that ensure the efficiency, scalability, reliability, quality, and predictability of core
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operations,” while ramping up “the technology and business capabilities that facilitate rapid
development and implementation of digital innovations” (Sebastian et al. 2017, pp. 201,

203).

These simultaneous yet opposing demands placed on IT functions resonate with the
concept of ambidexterity, that is, the challenge of allocating limited resources between
the “exploration of new possibilities” and the “exploitation of old certainties” (March
1991). Indeed, organizations that manage this challenge and balance exploration with
exploitation achieve better financial performance than organizations focusing on only
one of these two aspects (Hughes 2018; O'Reilly and Tushman 2013). While companies
use several different approaches for the transformation of their IT functions, an
increasingly prevalent concept to incorporate diverging demands is bi-modal IT, a form

of ambidextrous IT (Haffke et al. 2017a).

Bi-modal IT, a term initially coined by the market research firm Gartner (2015),
establishes two different IT modes within one company to respond to heterogeneous
requirements, and both modes are essential in creating substantial value (Gartner 2015).
The two modes usually differ in various aspects. Mode 1, referred to as “traditional IT,”
is optimized for areas that are more predictable and well understood. It focuses on IT
exploitation; thus, it runs on the established IT infrastructure and IT architecture, and
avoids risks by optimizing reliability, stability, and security (Horlach et al. 2016).
Traditional management and IT governance principles are applied (e.g., waterfall-driven
approaches in software development), and an IT-centric culture, remote from the
customer, is prevalent, leading to a slow speed of delivery (Haffke et al. 2017b;
Leonhardt et al. 2017). In contrast, Mode 2, referred to as “agile IT,” is exploratory,
involves experimentation to solve new problems, and is optimized for areas of
uncertainty. It focuses on IT exploration and is responsible for fast consumer-facing
digital innovations, emphasizing agility and speed (Haffke et al. 2017a). Cross-
functional, co-located teams (e.g., including employees from business units) employ
iterative approaches, such as agile software development (Benlian 2022; Mueller and
Benlian 2023), to deliver services and products in weeks, while a business-centric culture

is emphasized (Horlach et al. 2016).

Previous studies have shown how bi-modal IT has been set up in practice, deriving

different organizational archetypes, such as a project-by-project separation of the two
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modes, a sub-divisional bi-modal IT, or a divisional separation of the two IT modes
(Haffke et al. 2017a; Haffke et al. 2017b). Further research extended this high-level view
of archetypes by adding additional dimensions (e.g., data governance, outsourcing state)
to the bi-modal IT archetypes (Andersen et al. 2017; Horlach et al. 2017). Follow-up
studies have largely focused on the novel agile IT mode with digital labs or digital
innovation units as a recent topic in both research and practice, and as a manifestation
of an organizationally separated agile IT mode (e.g., Barthel et al. 2020; Fuchs et al.
2019; Joehnk et al. 2017; Raabe et al. 2020). These archetypes fit the common pathway
for organizations to become ambidextrous through structural ambidexterity—organizing
exploration and exploitation in separate units (Tushman et al. 2010). Finally, Joehnk et
al. (2019) uncovered tensions, paradoxes, and practices that were exclusively related to
governance on an organizational level between the two modes, which they considered a
starting point for more nuanced research on how to manage tensions and address

paradoxes in bi-modal IT.

From our review of the literature on bi-modal IT (see Table A.1 in the Appendix), we
highlight two salient, interrelated issues that have remained largely unexplored. First,
previous research studies on bi-modal IT have predominantly looked at the concept from
an organizational-level view and have theoretically and empirically collapsed bi-modal
IT into a single aggregate concept, even though it is based on two very different modes
(Uberbacher 2014). Such accounts have largely overlooked problematizing the
interrelationships between the two modes in bi-modal IT. Second, there is a lack of
research on the tensions within bi-modal IT between Mode 1 and Mode 2. The few
studies that have looked into relationships between both modes and their related
tensions have focused on a purely organizational-level view (Joehnk et al. 2019), yet to

date, they have largely ignored the micro-foundations of bi-modal IT.

The study of micro-foundations is an emerging research movement in management that
seeks potential micro-explanations of aggregated macro-concepts or outcomes,
emphasizing the need to examine bottom-up influences and emergence (Foss and Linder
2019). Looking into the micro-foundations has been a “reaction to an over-emphasis on
collective constructs, as well as the seeming disregard for individual-level and social
interactional considerations in explaining organizational outcomes” (Felin et al. 2015, p.

582). Accordingly, while not denying that collective constructs and macro-variables
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(e.g., on an organizational level) have explanatory relevance (Barney and Felin 2013;
Little 1991), an emphasis on micro-foundations aims to bring individuals back into the
equation as a foundation to better understand micro- and macro-level phenomena.
Indeed, research in related areas has shown that an understanding of micro-elements
(e.g., individuals) can lead to a more rigorous understanding of the macro- (e.g.,
organizational) level, for example, of agility (Crick and Chew 2020), ambidexterity
(Rogan and Mors 2014), and also paradoxes (Miron-Spektor et al. 2018).

From this perspective, we run two major risks in bi-modal IT research if micro-
foundations are ignored. First, we omit important individual-level tensions and
paradoxes, and thus paint an incomplete picture of the intricacies in bi-modal IT. Second,
we cannot theoretically grasp the dynamic cross-level interdependencies among
tensions, paradoxes, and the corresponding management responses. With this in mind,
we introduce the paradox concept below to serve as a theoretical lens through which we

unpack the micro-foundations of bi-modal IT.

3.2.2 Paradoxes as a theoretical lens for unpacking bi-modal IT

IS research has seen growing interest in paradoxes in recent years, with digital
transformation fostering turbulent environments with competing demands (Danneels
and Viaene 2022). Indeed, with the proliferation and intensification of digital technology
use, IT functions are urged to embrace IT exploration while sustaining their IT
exploitation. Since the simultaneous pursuit of IT exploration and IT exploitation is
contradictory yet necessary (Andriopoulos and Lewis 2009), IT ambidexterity aligns well
with Smith and Lewis’ (2011, p. 382) definition of a paradox, as it consists of
“contradictory yet interrelated elements that exist simultaneously and persist over time.”
The elements (i.e., IT exploration and IT exploitation) seem logical individually, but
absurd when juxtaposed, and hence this creates seemingly irrational situations and
tensions with almost impossible choices (Putnam et al. 2016). Accordingly, a paradox
theoretical perspective lends itself to uncovering the conflicts and contradictions in the

relationships between two opposing elements, such as IT exploitation and IT exploration.

The most widespread categorization of paradoxes in the literature includes four types
that represent the core activities and elements of organizations: learning (knowledge),
organizing (processes), performing (goals), and belonging (identity/interpersonal

relationships) (Lewis 2000; Luescher and Lewis 2008). Following Smith and Lewis
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(2011), learning paradoxes occur as dynamic systems change, renew, and innovate.
Learning paradoxes refer to contradictory efforts to build upon and destroy existing
capabilities and knowledge to create the future, including radical vs. incremental
innovation or episodic vs. continuous change in organizations (Smith and Lewis 2011).
Organizing paradoxes are contradictions that surface in competing structures or
processes. A contradiction might be empowerment vs. direction, for instance, when self-
managed teams, designed to be autonomous, have to follow executive mandates
(Luescher and Lewis 2008). Performing paradoxes are the result of a plurality of
stakeholders in organizations that seek and foster competing goals (Smith and Lewis
2011; Soh et al. 2019). Such a paradox arose, for instance, in a newspaper corporation
between internal stakeholders (journalists) following gatekeeping practices to maintain
legitimacy and external stakeholders looking for participation (e.g., reader-contributed
content creation) (Thorén et al. 2018). Finally, belonging paradoxes relate to different
identities on or across individual and collective levels, with competing yet co-existing
values, roles, and memberships (Smith and Lewis 2011). Examples include competing
identities that emerge among priests, creating tensions between their professional role
and their sense of self (Kreiner et al. 2006). These belonging paradoxes have been less
researched and often relegated to the background, as they are less evident and more

implicit than the other three paradox types (Schad et al. 2016).

While paradoxes as abstract concepts usually remain latent and less tangible in
organizations, they become salient and express themselves in tensions, which can then
also be dealt with by actors (Johansen 2019; Wimelius et al. 2020). For example,
tensions might be related to learning, organizing, and performing paradoxes, as they
manifest in contradictory processes, goals, and structures, while tensions related to
belonging paradoxes are less visible and often surface in emotional responses
(Andriopoulos and Gotsi 2017; Keller and Chen 2017). Understanding the latter,
however, has remained relatively vague, as researchers often view paradoxes from a
rationalist perspective, largely ignoring emotional conflicts and tensions (Miron-Spektor
et al. 2018; Putnam et al. 2016). Some studies have shown that paradoxes can indeed
generate emotions such as anger, resentment, or discomfort, notably in situations of
belonging paradoxes (Dubé and Robey 2009; Zheng et al. 2011), leading to burnout and

even to health issues in some cases (Johansen 2019). Putnam et al. (2016) thus posit
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that a better understanding of emotions is necessary to grasp paradoxes and their

outcomes more comprehensively.

Despite such calls for a more holistic view of paradoxes, we still know little about
emotional tensions as manifestations of paradoxes at the individual level, especially in
IT ambidexterity research, as our literature review reveals (see Table A.2 in the
Appendix). For example, Gregory et al. (2015) studied IT transformation program
ambidexterity and identified six paradoxes, such as IT program agility vs. IT project
stability, focusing on organizing and performing paradoxes at the organizational level.
Similarly, Montealegre et al. (2019) examined digital infrastructure ambidexterity from
an organizational capabilities perspective and highlighted learning and performing
paradoxes (e.g., digital infrastructures as potentially saving resources vs. as a distraction
that can drain resources). To the best of our knowledge, Joehnk et al. (2019) study is
the only one to date that has shed light on paradoxes in bi-modal IT. Focusing exclusively
on organizational-level tensions, they uncovered five governance paradoxes of bi-modal
IT organizations (e.g., simplicity of agile IT vs. complexity due to extra reporting and
coordination) that can be related to the performing and organizing paradox types. Taken
together, while previous research has yielded valuable findings by showing that IT
ambidexterity entails a complex set of tensions and paradoxes, it has focused primarily
on a single level (i.e., the organizational level) and on organizing, performing, and
learning paradoxes, neglecting individual-level tensions and paradoxes (i.e., belonging

paradoxes) and their cross-level implications.

It is important to note here that even though a paradox involves a dynamic relationship
between contradictory elements, it is impervious to resolution (Schad et al. 2016).
However, paradoxes still necessitate responses, as they can be detrimental if not
recognized or appropriately managed, which can lead to vicious cycles with reinforcing
feedback loops (Aubert et al. 2015). Even if paradoxes cannot be definitively resolved,
they can be addressed by managing their manifestations in tensions (Johansen 2019). In
this regard, scholars have identified two main practices for managing tensions and their
underlying paradoxes: integration and differentiation. Integration refers to emphasizing
connections and interdependencies and even capturing synergies between the
contradictory elements. Differentiation emphasizes the distinctions between the

elements and their unique characteristics and acknowledges them (Smith 2014). Both
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practices are complementary, and the simultaneous or successive employment of these

practices is not uncommon.

By using paradoxes as a theoretical lens and the micro-foundations perspective, we
embark on our investigation of emerging tensions and paradoxes at the individual and
organizational levels, the differentiation and integration practices by which they can be

managed, and the interrelations between paradoxes and practices on different levels.

3.3 Research methodology

We draw on an interpretive multi-case study approach to examine our research questions
for several reasons. First, our understanding of bi-modal IT—the interactions between
the two modes, in particular—is still very limited, and an interpretive case study
approach is useful for generating insights into new research areas (Walsham 1995).
Second, interpretive case studies enable us to study the phenomenon in a real-life setting
close to actual IS practitioners. This is important, as we also aim to investigate individual-
level tensions, paradoxes, and practices to manage them; hence, we will examine
nuanced aspects based on subjective realities (Trauth 2013). Thus, we place ourselves
within the tradition of social constructivism as our research philosophy (Sarker et al.
2013; Sarker et al. 2018a). Finally, following previous multi-case studies (e.g., Bunduchi
2005; Kranz et al. 2016), we conducted our research on various unrelated cases to
increase the comprehensiveness of the collection of the tensions that could be uncovered.
Hence, we paused after each case to analyze and code the case data before beginning
with the next case and increased the number of cases until we discovered no new
theoretical insights, thus reaching saturation (Keutel et al. 2014; Stake 2005). In terms
of the research design, we followed the interpretive research principles of Klein and

Myers (1999) (see Table A.3 in the Appendix).

3.3.1 Selection of cases and interviewees

We employed purposeful sampling and selected companies if they fulfilled the following
three filter criteria (Li et al. 2017; Palinkas et al. 2015): (1) the company had to be a
well-established player within its industry (i.e., we excluded start-ups); (2) the company
had to have started the transformation of its IT function into a bi-modal IT two or more
years prior to the study to avoid pilot projects or small-scale agile IT modes (e.g., few
individuals) and to sufficiently inform the research (Bilgeri and Wortmann 2017); and

(3) the first bi-modal IT initiatives (e.g., new digital products or services) had to show
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success with customers, going beyond beta versions, thus proving the seriousness of the
transformation (Kaltenecker et al. 2015). All case companies had their headquarters in
Germany with subsidiaries around the world. In Table 3-1, we give a brief overview of
the selected cases, including the industry, revenue, number of employees, and the bi-

modal IT archetype (Haffke et al. 2017a). Detailed information on the cases and their

contexts can be found in Appendix A.4.

Case ID | Company facts and figures Bi-modal IT archetype
1 ¢ High-tech Divisionally separated bi-modal IT (agile IT wunit
e ~ 6 bn EUR revenue reporting to the CEO, traditional IT unit to the CIO)
¢ 10,000-50,000 employees
2 ¢ Pharmaceutical Sub-divisionally separated bi-modal IT (both IT modes
e ~ 20 bn EUR revenue reporting to the CIO)
e > 50,000 employees
3 ¢ Retail Started with a divisionally separated bi-modal IT (IT
e ~ 6 bn EUR revenue modes reporting to the Chief Customer Officer and CIO,
) respectively), then the company moved toward a
e < 10,000 employees reintegrated bi-modal IT
4 ¢ Mobility Started with a divisionally separated bi-modal IT (IT
e ~ 0.8 bn EUR revenue modes reporting to the Chief Digital Officer and CIO,
) respectively), then the company moved toward a
* < 10,000 employees reintegrated bi-modal IT
5 ¢ Automotive Sub-divisionally separated bi-modal IT archetype (both
e > 100 bn EUR revenue IT modes reporting to the CIO)
¢ > 100,000 employees
6 o Utilities Divisionally separated bi-modal IT (agile IT unit
e ~ 20 bn EUR revenue reporting to the CEO, traditional IT unit to the CIO)
¢ 10,000-50,000 employees
7 e Logistics Sub-divisionally separated bi-modal IT (both IT modes
e ~ 1.5 bn EUR revenue reporting to the CIO)
e < 10,000 employees
8 e Automotive Started with a project-by-project bi-modal IT, then the
e ~ 15 bn EUR revenue company moved toward a divisionally separated bi-
1 modal IT (agile IT unit reporting to the CEO, traditional
* > 50,000 employees IT unit to the CIO)
9 ¢ Software Divisionally separated bi-modal IT (agile IT unit
e ~ 20 bn EUR revenue reporting to the CEO, traditional IT unit to the CIO)
¢ > 50,000 employees

Table 3-1 Overview of case companies

3.3.2 Data collection
Semi-structured interviews formed the basis of the retrospective data collection process
and took place face-to-face or by phone. We followed a “key informant” methodology,

where targeted respondents assume the role of a key informant who is able to provide
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rich information about different units of analysis (i.e., on individual and organizational
phenomena) simultaneously (Kumar et al. 1993). For each case company, we
interviewed two managers who were intimately involved with and most knowledgeable
about the challenges and risks of bi-modal IT for individuals “on the ground” and for the
organizational units. Following the methodology of Li et al. (2017) and Hanelt et al.
(2017), we included one manager from the agile IT unit (e.g., heads of agile IT units)
and one manager from the traditional IT unit (e.g., team leaders within traditional IT
units)! to discover divergent viewpoints and triangulate the reports (Benlian and Haffke

2016; Myers and Newman 2007). Table 3-2 provides an overview of the 17 interviewees.

Case Sector Dyadic Interviewees (from Agile IT and Traditional IT)

ID

1 High-tech Head of agile IT mode, Project manager within traditional IT

2 Pharmaceutical Management team member of agile IT mode, Team leader within
traditional IT mode

3 Retail Chief Customer Officer (leading agile IT mode), Chief Information Officer
(leading traditional IT mode)

4 Mobility Chief Digital Officer (leading agile IT mode), Chief Information Officer
(leading traditional IT mode)

5 Automotive Management team member of agile IT mode, Team leader within
traditional IT mode

6 Utilities Management team member of agile IT mode, Team leader within
traditional IT mode

7 Logistics Management team member of agile IT mode, Chief Information Officer
(leads both IT modes)

8 Automotive Head of agile IT mode, Team leader within traditional IT mode

9 Software Team leader within agile IT mode

Table 3-2 Overview of interviewees

After ascertaining that the interviewees were appropriate key informants in terms of their
experience, career path, and current role in the selected company, we used open
interviewing techniques, asking our interviewees to recount the journey chronicle that
led to the current bi-modal IT function (Webb and Mallon 2007). Then, following our
interview guidelines, we engaged in a semi-structured interview to comprehensively
understand the activities of the respective IT mode and the relationships between the IT
modes. We delved into emerging tensions when the interviewees mentioned such topics
themselves (which happened in each interview), following the procedures laid down by
Andriopoulos and Lewis (2009). When the first interviewee of a case mentioned a

tension, we would ask the second interviewee, in case they had not mentioned it, about

1 For case 9, only one of the targeted managers agreed to be interviewed.
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their perspective regarding the situation. As such, we did not mention that the research
sought to identify tensions, and we used neither the word “tension” nor any similar terms
that might have influenced the interviewees. We tuned our interview guidelines after
each case to reflect our latest understanding of interactions between the modes (e.g.,
adding a question on the handover of digital products; see Table A.5 in the Appendix for

the interview guidelines).

The interviews were conducted throughout 2018 and lasted about an hour. We recorded,
transcribed, and coded them. For each case, we gathered additional secondary data. We
added internal documentation given by interviewees (e.g., board meeting presentations)
and public information, such as publicly available interviews, the companies’ websites,
or press articles about the company. After the ninth case, we observed that the new case
data did not add substantially to our findings and that we had reached theoretical

saturation (Eisenhardt 1989; Keutel et al. 2014).

3.3.3 Data analysis

For the data analysis, we went through three phases, following established
recommendations for qualitative data analysis (Miles and Huberman 1994). While Phase
1 was based on within-case analysis only, the other two phases included within-case and

cross-case analyses.
Phase 1: Understanding bi-modal IT

The first analysis had the objective of developing a comprehensive description of the bi-
modal IT setup for each case company. Additional data sources (e.g., public interviews,
press releases) were helpful in completing the picture. At the end of this phase, we had
detailed descriptions of both IT modes and their interactions for each company, which
served as the unit of analysis for our search for tensions in the next phase. These within-
case analyses were conducted after each case but were updated at the end of the multi-
case study, as we checked the descriptions based on the latest understanding of

interaction possibilities after the last case.

Phase 2: Pinning down tensions and paradoxes
For each case, we identified tensions using an open-coding approach. First-order tension
codes were identified based on contradictory descriptions, mixed messages, or passages

directly referring to tensions (e.g., “envy that the agile IT unit is not bound to corporate

49



Outcomes of Changes in Agility and Ambidexterity

IT policies”) within a case following the analysis techniques of Hatch and Ehrlich (1993)
and Andriopoulos and Lewis (2009). Each case revealed at least one tension, with 26
unique first-order tension codes in total across all cases. We grouped similar tensions
across the cases via axial coding (Flick et al. 2004) and arrived at nine core tensions
(second-order tension codes). This grouping emerged from the data and relied on an
inductive procedure (Klein and Myers 1999). Based on the same axial coding approach,
we abstracted second-order tensions into paradoxes (which act as aggregated
dimensions). Although paradox types may overlap (Smith and Lewis 2011), the
identified tensions could be clearly connected to a single dominant paradox type (i.e.,
learning, performing, organizing, or belonging) based on the direct quotes and context
information collected in our database. Figure 3-1 depicts our data structure after Phase

2. Further details (i.e., exemplary quotes) are presented in Table A.6 in the Appendix.

Phase 3: Investigating practices to manage tensions and paradoxes

In the third phase, we aimed to identify how IS practitioners use integration or
differentiation practices to manage tensions and address the underlying paradoxes. After
the identification of tensions and underlying paradoxes in the previous phase, we went
back to our data and identified text passages that fit the management practices described
in section 2.2 of this paper, similar to Gregory et al. (2015). Figure 3-2 depicts our data
structure regarding management practices after Phase 3. Exemplary quotes are presented
in Table A.7 in the Appendix. In this phase, we also identified dynamic interrelationships

between paradoxes, tensions, and practices at the individual and organizational levels.
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First-order tension codes

Second-order
tension codes

Skilled developers within the existing organization are well-known
and requested by all kinds of projects and thus blocked

Aggregate dimensions:
Paradoxes

mode during development and in operations phases

« Too many requests from business side towards agile IT” mode lead Scarcity of IT talent
to capacity issues
* MVPs by agile IT mode lead to additional work for traditional IT Additional operations
— workload for the

traditional IT mode

Building future digital talent
while ensuring success of the
IT function in the present
(learning)

With large agile IT unit and a lot of new digital products scaling,
traditional IT architecture can't follow and hinders new development
(e.g., only 2 releases per year)

IT architecture needs for rapid testing of new solutions with
customers vs. IT architecture needs for high stability (backend
systems)

IT architecture unfit for
> rapid development and

Agile IT mode has fast product development as goal, traditional IT
has a high quality aspiration and has higher leverage in order to
stop agile IT projects and products

Agile IT mode doesn't take into account the full lifecycle of its
services/products before handing them over and therefore number
of non-standardized products increase leading to even less
standardized application landscape

For the same reason products may lack security requirements not
needed during the development phase but for a productive
environment

Tension with IT security: agile IT coworkers ask for administrator
permissions across the firm network to get access to data for
advanced analytics

Tension with purchasing of IT services: flexibility and short-notice
commissioning requested by agile IT mode are against existing
guidelines

Cooperation between agile IT mode and start-ups is difficult in
regards to corporate policies and supplier certifications

Tensions (with worker's council) about new way of working and its
consequences on working time: higher volatility of hours per day
instead of fixed 8h/day

.

corporate IT policies
and guidelines

testing \
\\ Different IT modes follow
‘: competing goals while seeking
/| the success of the company
/ (performing)
Missing end-to-end /
understanding of the
new digital product by
the agile IT mode
Tensions between the Need for freedom for IT
agile IT mode and exploration vs. desire for a

common order across the
company (organizing)

Envy that agile IT unit is not bound to corporate IT policies

Envy that new unit can work with new technologies instead of
traditional IT department, where co-workers might have knowledge
(gained outside of the company) about these technologies (e.g.,
cloud-development)

Envy can lead to frustration and to co-workers within traditional IT
feeling less valued

Traditional IT mode
envious of the agile IT
mode about working
with new technologies

Agile IT mode is seen as the future, traditional IT as the past by
some employees

Agile IT mode is seen as competitor to traditional IT as both are
service units to BU by some employees

Risk of responsibility overlaps with different IT units (e.g., new
business models vs. digitization of core business)

Silo thinking between IT modes and not enough communication
leads to slower development, especially when the IT modes are
physically separated and report to different heads (e.g., CIO and
CDO)

New agile IT mode is
seen as a competitor

4.|

Disbelief by many employees of traditional IT that other ways of
working (e.g., Scrum) also lead to functioning digital products
Skepticism regarding potential of new digital products developed by
agile IT mode vs. potential of digitizing traditional business and
therefore agile IT topics get lower priority within traditional IT

Lack of recognition of the agile IT mode by the remaining company
at the beginning

Helpful knowledge for building up the agile IT mode is not shared
and has to be re-created (e.g., on topics like architecture
management, SLAs)

MVP developed by agile IT mode is not considered valuable by
business unit leading to frustration on both sides

.

Diverging self- and other-
perceptions of the agile IT
mode (belonging)

Distrust, ill will,
resentment, or “politics”

Mindset of new hires might not fit: agile IT mode is not a start-up
and serves corporate goals even if this slows down progress

“Unfit” mindset of new
hires

>

Identity clash between
personal digitalization
aspirations and occupational
demands (belonging)

Figure 3-1 Ilustration of data structure for tensions and underlying paradoxes
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Management practice codes

Emerging integration and
differentiation practices

For agile IT mode: New hires and temporarily
external IT service provider

New hires for new mode as some skills not
available in-house

s

Firm-level differentiation then integration

In the short term, companies focus their
existing IT talent on IT exploitation (i.e., the
traditional IT mode) but balance resource
demands in the long term by hiring new IT
talent or by collaborating with IT service
providers to fulfil IT exploration needs.

Tensions

Scarcity of IT talent
Additional operations
workload for the
traditional IT mode

Paradoxes

Building future digital talent
while ensuring success of the
IT function in the present

Gradually increasing involvement of
traditional IT from the beginning of the funnel
Corporate IT co-worker working in lab as
"liaison officer” to create better alignment
even if it reduces degrees of freedom

New IT architecture for both in the future
Agile IT mode as subsidiary incl. HR, finance
and no handover

s

Firm-level integration with alignment efforts
between IT exploitation and IT exploration:
Case companies attempt to accommodate
competing goals through new IT-IT-
alignment practices between the IT modes
One case with differentiation: The agile IT
mode takes responsibility for exploration
and exploitation for all new digital

products

IT architecture unfit for
rapid development and
testing

Missing end-to-end
understanding of the
new digital product by
the agile IT mode

Different IT modes follow
competing goals while seeking
the success of the company

Agile IT mode administers own and separate
office hardware thanks to permit of executive
board

Agile IT with own commissioning processes
thanks to permit of executive board

Permit of the executive board to quickly
partner with non-certified start-ups

Firm-level differentiation: Executives focus
on freedom for IT exploration (i.e., the agile
IT mode) by suspending corporate policies
via special permits from the executive
board

Tensions between the
agile IT mode and
corporate IT policies and
guidelines

Need for freedom for IT
exploration vs. desire for a
common order across the

company

Transparency and clear communication about
roles

First results communicated broadly lead to
more recognition/respect (e.g., first sales
closure)

Tours of working space for other departments
and workshops on new ways of working

—

Integration on multiple levels with
increased communication: Companies try
to integrate the diverging perceptions with
enforced internal communication about the
different roles and increased transparency
about product development progress in the
agile IT mode

Traditional IT mode
envious of the agile IT
mode about working
with new technologies
New agile IT mode is
seen as a competitor
Distrust, ill will,
resentment, or “politics”

Diverging self- and other-
perceptions of the agile IT
mode

First, mediation between new hires and
tenured employees on ways of working, then
layoff

Adaptation of working practices and behavior
of individuals within agile IT mode after
resistance from traditional IT

Co-workers with wrong mindset are laid off

—

Firm-level integration then differentiation if
necessary: Companies try to
accommodate new hires' working
practices. If not successful, they fully focus
on the existing company culture and goals,
and the new hires who do not fit in are laid
off, even if important efforts are needed.

“Unfit” mindset of new
hires

Identity clash between
personal digitalization
aspirations and occupational
demands

Figure 3-2 Illustration of data structure for management practices addressing tensions
and underlying paradoxes

3.4 Results

In this section, we present five core paradoxes that emerged from the tensions identified

in our data, as seen in Figure 3-1. We start with the organizational-level paradoxes before

presenting the results at the individual level. For each paradox, we summarize the core

tensions between the traditional and agile IT modes and show how companies managed

these tensions to address the underlying paradox. Table 3-3 summarizes these results.

Finally, we present our findings on the dynamic cross-level interdependencies between

tensions, paradoxes, and management practices.
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Learning paradox:
Building future digital
talent while ensuring
success of the IT
function in the present

Additional operations
workload for the
traditional IT mode

Paradox Core tension Exemplary management practice
Organizational-level paradoxes
Paradox 1 — Scarcity of IT talent Differentiation then integration: In the short term,

companies focus their existing IT talent on IT
exploitation (i.e., the traditional IT mode) but balance
resource demands in the long term by hiring new IT
talent or by collaborating with IT service providers to
fulfil 1T exploration needs.

Paradox 2 —
Performing paradox:
Different IT modes
follow competing goals
while seeking the
success of the company

IT architecture unfit for
rapid development and
testing

Missing end-to-end
understanding of the
new digital product by
the agile IT mode

Integration with alignment efforts between IT
exploitation and IT exploration: Case companies attempt
to accommodate competing goals through new IT-IT-
alignment practices between the IT modes.

One case with differentiation: The agile IT mode takes
responsibility for the exploration and exploitation of all
new digital products.

Paradox 3 —
Organizing paradox:
Need for freedom for IT
exploration vs. desire for
a common order across
the company

Tensions between the
agile IT mode and
corporate IT policies
and guidelines

Differentiation: Executives focus on freedom for IT
exploration (i.e., the agile IT mode) by suspending
corporate policies via special permits from the executive
board.

Individual-level paradoxes

Paradox 4 —
Belonging paradox:
Diverging self- and
other-perceptions of the
agile IT mode

Traditional IT mode
envious of the agile IT
mode regarding
working with new
technologies

New agile IT mode is
seen as a competitor

Distrust, ill will,
resentment, or
“politics”

Integration on multiple levels with increased
communication: Companies try to integrate the diverging
perceptions with enforced internal communication about
the different roles and increased transparency about
product development progress in the agile IT mode.

Paradox 5 —
Belonging paradox:
Identity clash between
personal digitalization
aspirations and
occupational demands

“Unfit” mindset of new
hires

Integration then differentiation if necessary:
Companies try to accommodate new hires’ working
practices. If not successful, they fully focus on the
existing company culture and goals, and the new hires
who do not fit in are laid off, even if important efforts
are needed.

Table 3-3 Summary of bi-modal IT paradoxes, tensions, and management practices
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3.4.1 Organizational-level paradoxes and corresponding management
practices

Paradox 1 (Learning): Building future digital talent while ensuring the success of
the IT function in the present

The setup of an additional IT mode usually requires additional IT employees. Given that
all case companies tried to staff their new agile IT mode with existing employees, they
were soon confronted with the organizational-level issue that well-trained and available
IT employees (with appropriate technical and non-technical skills) were scarce. The

following quotes illustrate this tension:

There is no doubt that there are good colleagues who can do this. But they are,
because they are good, rarely available. And then you are faced with a problem. —

Team leader within traditional IT mode (Case 6)

Corporate IT has given us very few people. The challenge is simply to keep the capacity

situation under control. — Management team member of agile IT mode (Case 5)

Of course, we have some IT talent within the organization. But these people are already

overburdened. Or promoted. — Head of agile IT mode (Case 1)

Allocating existing employees to one IT mode means draining resources from the other
mode. This tension mirrors the most frequently discussed issue of resource allocation in
the ambidexterity literature. While working in the new agile IT mode requires a different
set of technical and non-technical skills compared to the traditional IT mode (e.g., higher
autonomy and entrepreneurial work, different programming languages), several
interviewees reported that many co-workers within the traditional IT mode had such
non-technical skills and could easily acquire the lacking technical skills. While this
prevalent organizational-level tension reveals a tension in resource allocation, the overall
resource situation is more complex, as the next tension shows.

In nearly all cases, the agile IT mode was responsible for the development of new digital
products. However, the traditional IT mode was responsible for the operations and
maintenance of these products once productive, and a handover between the modes had
taken place. Consequently, traditional IT had to hold back resources for these new digital
products, even though these resources were not foreseen in the budgets. Additionally,

these products led to a broader application landscape and, due to the use of new
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technologies (e.g., cloud technology), to an even more complex application landscape.

As team leaders within traditional IT put it:

Our IT application landscape and architecture are already very fragmented. When the
agile IT unit constantly feeds in new platforms, it gets even less standardized. — Team

leader within the traditional IT mode (Case 5)

Then we're back to the capacity issue, that just because there's an agile IT unit, they
have to kind of increase central IT as well. Just to absorb what's coming in. — Team

leader within the traditional IT mode (Case 2)

The two tensions highlight how strongly both IT modes are intertwined, indicated by
numerous handovers that have to be managed and the diverse resources and skills that
need to be allocated. In fact, both IT modes need to build up resources to cover the
responsibilities for the development, operations, and maintenance split between the agile

IT mode and the traditional IT mode.

Our cases showed an underlying paradox manifested in these two tensions: Bi-modal IT
functions need to build capabilities for future technologies (e.g., cloud development) in
both modes without draining resources from the traditional IT mode that are necessary
for running existing products and performing in the present. As it is centered on
knowledge and capabilities, this paradox is a prime example of a learning paradox in
ambidextrous IT and goes beyond the often-discussed pure resource-allocation issue of
existing resources in ambidexterity research.

To manage these tensions and their underlying paradoxes, managers and executives
from all cases in our study used an organizational-level differentiation practice regarding
talent in the short term. Even if many interviewees acknowledged that several employees
within the IT function had the necessary technical and non-technical skills, the agile IT
mode was mainly staffed with new hires (having profiles such as UX/UI designers, data
scientists, front-end and back-end developers, agile coaches), which required additional
time and resources for recruiting and onboarding. Senior managers of the new mode
were always staffed from within the existing organization. Another case company used
a build-operate-transfer model, with external service providers contributing to the
development in the beginning, continuously moving out and being replaced by new hires
in the end. In the longer term, regarding the additional resource needs of traditional IT,

we noted a firm-wide integration practice concerning the workload. The traditional IT

55



Outcomes of Changes in Agility and Ambidexterity

mode opened up its application landscape to new technologies that could also replace
existing products and architecture (e.g., cloud technology), but it also obligated the agile
IT mode to rework some digital products in order to reach a certain level of
harmonization with existing products. Our interviewees also reported that these
combined practices benefited both modes, as they led to reduced innovativeness in the
short term but increased it in the long term, as operations and maintenance could now
be taken over more easily by the traditional IT mode, while the agile IT mode could focus
entirely on innovation. Thanks to these dynamic practices, tensions were resolved once
resources in both modes were no longer scarce, although tensions might surface again
once new resources were needed, for instance, due to additional digital product
initiatives.

Paradox 2 (Performing): Different IT modes follow competing goals while seeking
the success of the company

The agile IT mode usually has different goals than the traditional IT mode (e.g., agility
and speed vs. reliability and stability), which translate into IT architecture requirements
that contradict the existing IT architecture requirements of the traditional IT mode (e.g.,
in terms of fast testing and deployment). All case companies faced this tension on an
organizational level regarding how to manage these requirements. As one IT manager

stated:

As long as I am in a research and development phase, it does not make sense to use
corporate IT infrastructure, because it is like an engine room, far away from the
customer. We have an ambidexterity there—a large area of tension. We still need to
operate some topics in a highly stable and very cost-efficient manner. However, this
world does not fit to “Let me try this” or “I need to change something quickly.” — Team

leader within the traditional IT mode (Case 6)

We observed a similar tension due to the different goals for feature prioritization for new
digital products. Several interviewees described a tension that surfaced during the
handover of a digital product from agile IT to traditional IT. While agile IT optimizes
speed during the development of an innovative digital product and might assign a lower
priority to other product features, traditional IT might miss these features in favor of

stable product operations. One IT manager summarized it as follows:
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In the development phase, other things must also be considered (e.g., security,
appropriate tools) in order to be able to hand them over at all. We have, by then,
already completely shot down some products. — Team leader within the traditional IT

mode (Case 2)

IT executives are confronted with the fact that the primary goals they want to achieve
with a bi-modal IT—namely, IT exploitation and IT exploration—conflict as soon as the
two IT modes interact (e.g., during handovers, when working on the same architecture).
From our data, tensions emerged that pointed toward the paradox that different IT
modes follow competing goals, even though both seek the success of the company. With
such competing goals, this presents a performing paradox on an organizational level.
Although the organizational separation of the IT exploitation and IT exploration goals is
the fundamental assumption of structural IT ambidexterity, this finding again highlights
that, with a bi-modal IT function, both IT modes heavily interact.

In most cases, the case companies established integrational initiatives to manage the
paradox and the inherent tensions. While the agile IT mode built up a separate IT
architecture in all cases, regular exchange was ensured between the IT modes to learn
from the new IT architecture, and in one case, it was used as a blueprint to modernize
the IT architecture of the traditional IT mode. Increasing alignment between the IT
modes was another significant integrative action in that context. Day-to-day practices
included the placement of integrative roles such as “liaison officers” from the traditional
IT mode within the agile IT mode, as one interviewee described it, for a regular
exchange. Also, the further a product’s development progressed, the more the companies
increased IT-IT alignment: Several traditional IT co-workers who were responsible for
the future operations and maintenance of the product would work closely together (co-
located) with the agile IT mode in the last phase of product development. Job rotations
between traditional IT and agile IT units were employed in two cases and were
highlighted by our interviewees as a measure to increase alignment in the long term.
While alignment efforts required resources and slowed down the processes of both IT
modes, they helped both IT exploration and IT exploitation in the longer term, as one
executive explained. Nevertheless, the paradox persists, and this management practice
requires a continuous balance, as it bears the risk of eventually favoring one IT mode.

One interviewee explained it as follows:
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We need to drive both simultaneously. We need to develop our IT strategy as in the
last years, and we need to continue investing in our existing IT services, not only in the

new stuff. — Team leader within the traditional IT mode (Case 2)

Additionally, we observed one case in which the company decided on a differentiation
practice and founded a new subsidiary company based on the agile IT mode, adding HR
and finance functions to it. In that particular case, the agile IT mode did not collaborate
with the traditional IT mode anymore, and was responsible for the whole product
lifecycle, integrating IT exploitation and IT exploration for novel digital products. This
comprehensive responsibility also led to the better balancing of IT architecture

requirements and feature-prioritization goals, thus resolving the tensions.

Paradox 3 (Organizing): Need for freedom for IT exploration vs. desire for a
common order across the company

In each case, the interviewees stated that corporate IT policies and guidelines restricted
certain activities to retain a common order across the company. However, with the
objective being to innovate and with freedom being an essential enabler of innovation
(Arvidsson and Troels 2018), several interviewees described tensions between the agile
IT mode and existing corporate IT policies and guidelines enforced by the traditional IT

mode:

Yes, the digital innovation unit needs freedom regarding IT, but we had some serious
disputes about this in the beginning. Wishes did not meet reality. They wanted to have
access to all firm data. That was their ambition. In my IT role, I said: Forget it. - Team

leader within the traditional IT mode (Case 8)

Freedom was not given to us in the beginning. We had several confrontations with the
executive board about this. — Management team member of the agile IT mode (Case

6)

We asked to get access to some ports to test a peer-to-peer protocol (for a blockchain
product). Our IT security manager freaked out and said, “Only over my dead body!” —

Team leader within the agile IT mode (Case 9)

The agile IT mode usually requested a maximum of freedom for digital innovation, which
notably included access to large amounts of (company) data and reduced compliance

requirements in terms of security and safety standards that IT policies typically
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encompass. Submission of the agile IT unit to the same policies and guidelines as the
rest of the company was at the expense of innovativeness. Based on our analysis, we
observe a paradox between the need for freedom for IT exploration and the desire to
retain common order across the company. As the paradox consists of contradictory
processes and structures, we identify it as an organizing paradox.

Across different cases, we noticed a differentiation practice on an organizational level to
address the paradox. Executives and board members in these cases gave the agile IT
mode the requested freedom after several escalations and discussions by suspending
corporate policies for the agile IT unit, which were still valid for other parts of the
organization. Thus, they coped with the paradox by emphasizing the differences between
the IT modes and the uniqueness of the situation. As a result, the agile IT mode had the

leeway it needed, for example, concerning IT procurement or IT security.

3.4.2 Individual-level paradoxes and corresponding management
practices

Paradox 4 (Belonging): Diverging self- and other-perceptions of the agile IT mode
In each case, the interviewees reported that the agile IT mode had the responsibility for
developing new digital products and services based on new technologies (e.g., cloud
development, machine learning). Even if these new technologies were not previously
used by the IT function, knowledge and interest from some co-workers in the traditional
IT mode might already have existed. As others in the same company could now test and
use the new technologies, emotional tensions of frustration and envy arose on an
individual level. The envy increased when traditional IT employees perceived the new,
often divisionally separated IT mode as an extension of the existing IT mode (compared
to a new non-related unit). As a consequence, these employees had difficulties
understanding why budgets were given to the new unit instead of the existing IT division.
As one interviewee explained:

An IT that has been doing this for 20-30 years knows what innovations there are and

would like to do more than it can and is slowed down by savings in the department.

When a new area is created that is allowed to do the cool shit, it makes for a massive

envy factor. — Team leader within the traditional IT mode (Case 8)
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Beyond envy, we identify a related tension. With divisionally separated IT units and each
unit working together with business units, rivalry can arise. In detail, two interviewees

stated the following:

There is a certain competitive situation between the agile IT unit and central IT, since
both are, in principle, service centers for the business areas. Of course, central IT could
say that “innovative IT is also my turf,” but this is not so much decided on the board
level. If you ask the business organizations, then the situation looks different again,
because, in the end, they do not care where they got their services from. — Project

manager within the traditional IT mode (Case 1)

They [employees within the traditional IT unit] have always felt like those who sit on
systems, procedures, and processes, which are obsolete. Then there was the fast IT—
the new IT. I think you have to do something here so that you do not get a vast cultural

gap. — Chief Information Officer (Case 4)

While both IT modes belong to the same company, employees create identities regarding
their modes (based on roles and responsibilities) that do not correspond to the identity
perceived by employees in the other IT mode. For instance, employees within the agile
IT mode may see the mode as an innovation unit coincidentally using IS but being non-
related to the IT function. The business-centric culture of this mode might enforce this
perception, as employees might see themselves as being closer to the business units than
to the traditional IT mode. At the same time, employees within the traditional IT mode
with its IT-centric culture might focus on the fact that the agile IT mode develops
software and perceive the novel mode as an enlargement of the traditional IT mode or
even as a replacement and thereby a rival to traditional IT. In our cases, such diverging
perceptions were especially intense when both IT modes were divisionally separated,
reporting to different executives. In addition to these emotional tensions of envy and
rivalry, nearly all examined cases reported tensions in terms of distrust, ill will, or
resentment of varying intensity against the agile IT mode by individuals:

We were smiled at in the beginning. Many did not quite understand why we should be

needed. The employees could not identify with us. — Management team member of

the agile IT mode (Case 7)
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Some said at the beginning: these odd sandbox players. Running around, sitting on
colorful cushions with MacBooks, and just having fun. — Head of the agile IT mode
(Case 1)

Of course, there are people who look at it with ill will. In every organization, there is
politics; that is just the way it is. All in all, a good image, in some places, ill will. —

Chief Information Officer (Case 7)

It is worth highlighting the differences from the previous emotional tensions of envy and
rivalry. While the previous tensions occur between the IT modes, this tension touches
the broader company and is based on the repulsion felt for the agile IT mode by some
employees due to its novelty and otherness. In many cases, this otherness led employees
to create an alienated perception of the agile IT mode that was viewed as a playground

or small experiment rather than as a supporter or enabler of digital technologies.

The underlying paradox that emerges across these tensions is that the same agile IT mode
may be simultaneously perceived by some employees as part of the IT function and by
others as a non-IT function. As this paradox touches on the identity of individuals and
collectives, it marks an example of a belonging paradox, going beyond the paradox types
discussed previously in IT ambidexterity and bi-modal IT research, emphasizing the
subjectivity and emotional tensions in organizational paradoxes that are per se non-

rational.

We often observed an integration practice on multiple levels to address this paradox,
consisting of enforced internal communication to highlight the importance of the agile
IT mode for the success of the (digital) transformation of the company and to value the
work of the traditional IT mode as a foundation and precursor for digital transformation.
This practice did not necessarily lead to an overarching perception of the agile IT mode,
thus maintaining the paradox, as expected by theory. However, resentment, envy, and
rivalry tensions decreased as employees in the traditional IT mode felt valuable (again)
and as recognition of the agile IT mode increased. More specifically, agile IT mode co-
workers increased their informal communication toward other units about the
particularities of their mode and why it was necessary nowadays, while taking care not

to be arrogant, as one manager insisted:
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The secret is that you work at eye level with your colleagues and do not make yourself
the kind of person who has eaten wisdom with spoons. — Management team member

of the agile IT mode (Case 6)

On a team level, discussions between IT modes took place to clarify roles, and the
intensity of internal communication by the agile IT mode was increased (e.g., internal
blog posts, newsletters, guided tours through agile IT workplaces). The internal
communication focused on (1) explaining new ways of working and (2) reporting on the
progress and success of IT exploration—namely, new digital products (e.g., first
customer or first revenue)—thus helping to increase the appreciation of the new IT mode

in some cases. As one manager summarized:

It was a difficult discussion up to this day, but it has now been resolved. For me,
corporate IT is an extremely important function. But that does not mean that it should
compete with me. That was not clear until now. They have to provide infrastructure.
They have implemented an Enterprise Service Bus (ESB). This thing is the best thing
they have done for the business for decades. Without this ESB, I would be lost. That is

the gold nugget to scale up. — Head of the agile IT mode (Case 1)

Paradox 5 (Belonging): Identity clash between personal digitalization aspirations
and occupational demands

Many interviewees reported that the agile IT mode had hired new employees, sometimes
competing against technology companies or start-ups (e.g., Facebook) in the recruiting
process. However, even if the activities in terms of IS development are similar to those
of start-ups, new employees face a different culture. Established companies in our sample
had a tradition of building fail-safe products, which contradicts the fault-tolerant, fast,
and agile software development approaches expected by new IT talent. Collaboration
with the non-agile traditional IT mode and business units, for which products are
developed, often requires an adaptation of methods in the agile IT mode, which slows
down development. Newly hired individuals experience that their expectations and
reality collide, and frustration might be the consequence. In addition, while the goal of
the agile IT mode is to explore new digital products, performance targets, such as
revenue or the number of pilot clients, are also set for this mode. Such targets might

restrict experimentation and exert unexpected pressure on new employees.
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Consequently, individuals might primarily face tension in their thoughts, beliefs, values,

and emotions, as the following quotes succinctly summarize:

This new [agile IT] unit hired a lot of very talented IT people. They have a drive, but
then run up against walls, which causes frustration. And even if this unit has a
somewhat good reputation by now, you will not break down these walls. — Project

manager within the traditional IT mode (Case 1)

They [newly hired IT talent] forget that life is not full of bliss and that this is not a
playground, but a full-grown company. Their performance is very well tracked, and
they are measured by their results. — Management team member of the agile IT mode

(Case 5)

With such conflicting values and beliefs, the new hires face an emotional identity crisis
and tension that points toward an underlying paradox on the individual level: New hires’
identities based on their understanding of an employee in modern IS development
clashes with their occupational demands. More specifically, they have the same role and
are supposed to execute similar tasks and activities as in previous jobs but now face prior
unmet methods and organizational goals. With tensions affecting individuals’ identities,
this presents a belonging paradox on an individual level.

As we learned from different interviewees across cases, managers often organized
workshops with new hires and representatives of both IT modes (and business units) on
how to adapt working practices to meet each other’s expectations and to achieve a better

mutual understanding, thus, following an integrative approach. As one manager puts it:

“They want things and need things and mean to be right, which I question. But that's
helped a lot of times after we discussed it. Both sides of the card. I think it's

important.” — Project manager within the traditional IT mode (Case 1)

However, if the integrative approach was unsuccessful, companies decided to lay off new
hires that didn’t fit to the bi-modal IT world with two very different modes having to
collaborate. This is especially noteworthy, as for some of the case companies, firing is a
rare and extra-ordinary event. The following quotes summarize this differentiation

approach:
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“I fired three people because the mindset was wrong. And that is also a success

factor in removing them immediately.” — Head of the agile IT mode (Case 1)

“More specifically, you have some people who want to continue playing so to speak
but at a certain size you have to do business. Some then had to leave.” —

Management team member of the agile IT mode (Case 5)

“Firing is sometimes more difficult at our company. But clear and consistent
management is important.” — Management team member of the agile IT mode

(Case 7)

3.4.3 Dynamic cross-level interrelationships between paradoxes, tensions, and
practices

The tensions, paradoxes, and management practices we identified in our interviews did
not emerge in isolation but were often interrelated with one another. Indeed, we found
that individual-level paradoxes can become salient due to management practices that
target organizational-level tensions and paradoxes. Conversely, we also uncovered how
management practices dealing with individual-level tensions and paradoxes can make
organizational-level paradoxes more salient again. For the sake of illustration, we focus

on three informative instances that emerged from our data.

First, we noted that the organizational-level paradox 2 (different IT modes follow
competing goals while seeking the success of the company) and its manifestations as
tensions (inadequate IT architecture and missing end-to-end understanding) were
addressed by an individual-level integration practice in one case: one team member of
the traditional IT mode took a second role within the agile IT mode, now wearing “two

hats,” making alignment and communication through this unique position easier:

And the great thing is that our Head of Development is also the Chief Architect of the
IT function. He set up the initial tech stack for our agile IT mode, and with his
double role, this initial tech stack becomes the main tech stack for IT. — Management

team member of the agile IT mode (Case 2)

Second, we observed that a differentiation practice to manage organizational-level
tensions and their underlying paradox made an individual-level paradox more salient.
As mentioned above, in another case, we found that the organization opted for a

differentiation practice to attend to paradox 2 and its emerging tensions, strictly
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separating both IT modes. This differentiation practice made the individual-level
paradox 4 (diverging self-perceptions and perceptions by others of the agile IT mode)
more salient and reinforced envy among the members of the traditional IT mode, as the

following quote mirrors:

The department that is supposed to take care of all the innovative topics is taken out
of IT. There is no exchange taking place, and all learning is made again on the side
of the agile IT mode. They would not ask us, and we would not want to answer. In
sum, this creates enormous envy among us. — Team leader within the traditional IT

mode (Case 8)

Similarly, we identified knock-on effects on the individual level triggered by a
differentiation practice organizations used to deal with tensions arising from paradox 3
(need for freedom for IT exploration vs. desire for a common order across the company).
The practice of giving leeway to the agile IT mode often made paradox 4 more salient
again, creating envy among other employees who still had to align with corporate IT
policies and who would have preferred to do otherwise. Thus, a new emotional tension

arose on an individual level.

Third, paradoxes and practices at the organizational level can not only be a consequence
of, but also a precursor to paradoxes and practices at the individual level. Especially for
paradox 5 (identity clash between personal digitalization aspirations and occupational
demands), we observed that if the integration practice we discussed above (adapting
working practices to meet each other’s expectations) was not effective, individuals opted
for a differentiation practice (leaving the unit or company). Such a separation would only
resolve tensions for former employees but would also lead to a higher salience of paradox

1 and an exacerbation of resource tensions, as the following quote illustrates:

Let me put it this way: Keeping the organization agile in its size is an ongoing task.
Once a person joins or leaves, the whole thing is a bit on the brink of collapse. It's
really a very, very sensitive construct. — Management team member within the agile

IT mode (Case 8)

Overall, the dynamic, cross-level interrelationships between paradoxes, tensions, and
practices that can be derived from the above cases highlight the importance of the micro-

foundations perspective for a more comprehensive understanding of bi-modal IT.
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3.5 Discussion

The goal of this research was to deepen our understanding of the multi-layered nature
of tensions and paradoxes in bi-modal IT and to unearth promising practices to manage
them. Previous research has conceptualized bi-modal IT largely as a single, aggregated
entity without paying much attention to paradoxical interdependencies between the two
constituent IT modes. Moreover, it has primarily focused on tensions and associated
paradoxes in terms of goals, structures, and processes on an organizational level,
disregarding emotional responses on the individual level. Against this background, our
study shows that these tensions and paradoxes can be much more intricate and far-
reaching than previously discussed in the IT ambidexterity literature. In this vein, our
micro-foundations perspective reveals important individual- and organizational-level
paradoxes, tensions, and management practices as well as dynamic cross-level

interdependencies, as summarized in Figure 3-3.

The transformation of the IT function into bi-modal IT not only presents organizational-
level challenges in terms of structures, processes, capabilities, and goals; it may also
engender paradoxes that are felt at the individual level and cause organizational actors
to experience serious emotional tensions (e.g., envy or ill will). Management practices
that address such tensions can in turn mitigate or resolve conflicts, or even trigger
negative feedback cycles that make lower- or higher-level paradoxes salient (again). We
found that differentiation practices, in particular, can lead to unintended ripple effects.
On the one hand, by addressing organizational-level tensions and their underlying
paradoxes (e.g., P2 and P3), differentiation practices may have knock-on effects on
individual-level paradoxes (e.g., P4) and tensions. On the other hand, and conversely,
they may also render a paradox at an organizational level salient again (e.g., P1) by
dealing with individual-level tensions and their underlying paradoxes (e.g., P5).
Collectively, these dynamic, cross-level interdependencies highlight the importance of
considering paradoxes and tensions at both the organizational and individual levels to
obtain a more comprehensive account of the inner workings and challenges of bi-modal

IT.
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Bi-modal IT Paradoxes Legend

Organizational level P Identified Bi-Modal IT
Paradox
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Figure 3-3 Emergent model of interrelationships between paradoxes, tensions, and
management practices in bi-modal IT

3.5.1 Contributions to theory, research, and practice

This study makes three important contributions to IS research. First, our study offers
novel insights into the nascent research on bi-modal IT. Previous studies have largely
focused on phenomenological descriptions of the bi-modal IT concept using an
organizational-level perspective (Haffke et al. 2017a; Joehnk et al. 2019). In doing so,
they treated bi-modal IT largely as a single entity without paying much attention to the
complicated set of tensions inherent in the interactions between the two constituent IT
modes. In contrast, our study introduces a micro-foundational perspective that seeks not
only to understand organizational-level and individual-level tensions and paradoxes, but
also to shed light on their intricate interrelationships. This emphasis on individual-level
paradoxes and cross-level interdependencies is aligned with the emerging view that a
full understanding of organizational phenomena is incomplete without an understanding
of their micro-foundations (e.g., Felin et al. 2015). From this perspective, we advance
previous research by unpacking the intricacies in bi-modal IT and uncovering the
dynamic interlinkages between paradoxes and tensions emerging at multiple levels.
Consequently, we advocate paying increased research attention to the micro-foundations
of bi-modal IT, which is to date largely missing in the literature yet burgeoning in related

fields (e.g., Miron-Spektor et al. 2018).
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Second, through this shift toward a micro-foundational perspective, we uncover novel
individual-level tensions and paradoxes that have been largely overlooked in bi-modal
IT and IT ambidexterity research that mainly assumed a rational perspective to make
sense of paradoxes (Joehnk et al. 2019). In answering the calls by Putnam et al. (2016)
and Schad et al. (2016) for more research into non-rational responses to paradoxes, our
study identifies envy as a salient emotional tension along with other related affective
responses (e.g., fear, ill will/resentment) as manifestations of paradoxes on the
individual level. Accounting for the emotional side of paradox responses adds a new
dimension to our conversation about bi-modal IT and opens up multiple avenues for

combining rational and non-rational perspectives.

Third, we contribute novel findings that challenge previous structural ambidexterity
theory (Christensen 2013; Raisch and Birkinshaw 2008) and advance “the world as-is”
understanding of ambidextrous IT organizations (Grover and Lyytinen 2015). In contrast
to the prevailing notion that separating exploitation and exploration for the IT function
is an effective solution (Raisch and Birkinshaw 2008), we found that the differentiation
practices put in place often exacerbated—rather than mitigated—tensions between
traditional and agile IT, spurring negative feedback loops. We even found the tensions
to be most evident in cases of divisionally separated bi-modal IT, with the traditional IT
mode reporting to the CIO and the agile IT mode reporting to the CEO. As such, and in
response to calls for research into the complexities of IT ambidexterity (Gregory et al.
2015; Montealegre et al. 2019), we demonstrate that the interactions between
traditional and agile IT modes are not always clear-cut and straightforward but are often
messy and contested, with potentially problematic ripple effects throughout the

organization.

Our results also provide several practical implications for managers who are responsible
for handling emerging tensions and inherent paradoxes in bi-modal IT. First, IT
managers may want to use the tensions and paradoxes summarized in Table 3-3 and
Figure 3-1 as a blueprint to identify the types of tensions in their respective bi-modal IT
structures. This may accelerate processes to diagnose the root causes of problems and
issues during the implementation of bi-modal IT. We specifically point out the
importance of managers having their eyes and ears wide open to identify emotional

tensions (such as envy and resentment) early on. Second, in analyzing how practitioners
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manage bi-modal IT tensions, we answer the call by Karpovsky and Galliers (2015) for
increased inquiry into what IS practitioners do on the ground to balance alignment with
progress. We demonstrate that both integration practices (e.g., liaison officers, job
rotation, internal communication) and differentiation practices (e.g., new hiring, special
permits, exemptions) are used—in isolation or in conjunction—to address emerging
tensions and underlying paradoxes. Practitioners are encouraged to use these integration
and differentiation practices as a source of inspiration for individual adaptations. Finally,
the dynamics in the relationship between traditional and agile IT indicate that
practitioners should continuously reflect on the current state of bi-modal IT in their
respective organizations and on how to adapt in light of emerging tensions. As such, IT
managers are advised to handle bi-modal IT as a continuous and recursive “work in

progress” toward a moving target instead of a linear process with a fixed goal.

3.5.2 Limitations and future research

As with any research, our study is subject to several limitations that should be kept in
mind when interpreting our results. We acknowledge that the selection of our cases has
limitations. We had to balance the in-depth observations of each case with the number
of cases to reach a comprehensive coverage of tensions, paradoxes, and management
practices we were aiming for. Thus, the depth of the observations might be limited.
Moreover, and although we followed common guidelines (Klein and Myers 1999;
Walsham 1995), the headquarters of all nine case companies were in Germany. Even if
they are multi-nationals, companies from different geographies or cultures might face
other bi-modal IT tensions and paradoxes and might manage them differently. Therefore,
our results should be seen in light of the contexts of our cases (Davison 2014).
Furthermore, we employed retrospective data collection to capture relevant
developments in the IT function, as has been done in previous IS research (e.g., Li et al.
2017; Ramesh et al. 2007). However, ethnographic methods and continuous
longitudinal data collection may have allowed for the collection of even more relevant
data. Moreover, while we uncovered multiple bi-modal IT tensions and paradoxes in our
study, deriving their relative importance for organizations was beyond the scope of our
study. Quantitative studies could be helpful in this respect; they could complement our

qualitative findings and explore our research questions on a larger scale.
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Our study also opens up new directions for future research. Future studies could evaluate
which external tensions (e.g., conflicts with existing and new customers), in combination
with internal tensions that were the focus of our study, impact and shape organizations.
Future research endeavors are also invited to examine the activities at the interface of
traditional IT, agile IT, and other parts of the company in more detail to increase our
understanding of the paradoxical concept of bi-modal IT. For instance, bi-modal IT re-
integration, as seen in two of our cases, might be a relevant research topic for further
studies. Finally, future research could provide a more fine-grained view on IT
ambidexterity and bi-modal IT by taking an IS artifact-level perspective to study how the
differentiation between IT exploitation and IT exploration affects system applications’

evolution (e.g., in terms of features, releases) over time.

3.6 Conclusion

Bi-modal IT is a powerful engine to leverage digital technologies for value creation and
value capture in organizations. Despite its increasing prevalence, previous research has
paid little attention to how tensions between the traditional and agile IT modes emerge
and how the underlying paradoxes can be managed in practice. Our study contributes to
research by revealing nine core tensions in bi-modal IT that can be traced back to five
fundamental paradoxes and managed via specific integration and differentiation
practices. Based on a micro-foundations perspective, we suggest that an incomplete
picture is painted when only organizational-level paradoxes are considered and cross-
level interdependencies are overlooked, which is unfortunately common practice in the
bi-modal IT literature. In doing so, we not only uncover novel emotional tensions at the
individual level. Counter to the prevailing view that divisional separation is a
straightforward solution, we also show that the value of structural ambidexterity for the
IT function is constantly contested. We hope that our findings lay useful conceptual
foundations and provide food for thought in future research, which is needed to expand

our current understanding of bi-modal IT.
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Abstract

The current wave of digitalization forces companies to adapt their offline activities to
meet contemporary customer expectations and technological possibilities. One current
challenge for the financial services sector is to shift its traditional, in-person advisory
process into a digital, automated service (i.e., robo-advisory) to reduce costs as well as
to reach a wider audience of prospective customers. By neglecting to increase and invest
their savings, customers run the risk of making suboptimal economic decisions that may
negatively affect their economic futures. Drawing on social response as well as anchor-
adjustment theory, we investigate anthropomorphism (i.e., the attribution of human
characteristics and goals to non-human agents) and personalized anchors in
recommendations as IS design elements in the context of robo-advisory for investment
decisions. Our results from an online experiment with 278 participants show that
anthropomorphism (i.e., triggered by verbal and visual cues) and personalized anchors
in recommendations lead to higher social presence which in turn lead to increased
investment volumes. Additionally, we demonstrate that personalized anchors in
recommendations directly increase investment volume. Thus, our results contribute by
providing novel findings on how anthropomorphism and personalized anchors in

recommendations can be used to improve economic decision-making.
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4.1 Introduction

Digitalization is a significant topic that is no longer dispensable. Caused by an increasing
infusion of information systems (IS) into everyday activities and the rise of ubiquitous
technologies, digitalization has an impact in various areas in economy and society, of

which the financial services industry is no exception (Alt and Puschmann 2016).

As a result, new financial services, such as “robo-advisory,” have emerged. Robo-advisors
are IS that guide users through an automated investment advisory process by means of
interactive and intelligent user support components (Jung et al. 2018; Sironi 2016).
Consequently, robo-advisory allows a larger audience to access and use a professional
asset management at low costs, which before has been affordable by only wealthy
investors who could pay costly human advisors (Jung et al. 2018, p. 83). Indeed, A.T.
Kearney estimates that assets under management by U.S. robo-advisors alone will grow

to 2.2 trillion dollars by the end of 2020 (A.T. Kearney 2015).

Because digital services replace the traditional human-to-human interaction between
human advisors and their customers, one challenge that financial service companies face
is the design of adequate robo-advisory services that are accepted by potential investors
(Jung et al. 2017, p. 368). Yet, little is known on how the design and mechanics of robo-
advisory can improve economic decision making. Today’s customers might not save
enough money for their future (Skinner 2007), often being influenced by heuristics in
their economic decision-making (Fleischmann et al. 2014), leading to biases against
saving (Benartzi and Thaler 2007). In offline contexts, several nudges have already
demonstrated to improve the economic decision-making of customers regarding their
saving and investment decisions (e.g., Cronqvist and Thaler 2004; Thaler and Sunstein
2008). However, online contexts such as robo-advisory may open the opportunity for

new approaches to further improve economic decision-making.

Robo-advisory is a phenomenon that is still in its infancy in finance and IS, so that only
few researchers have devoted their attention to this support system. Recent robo-
advisory research draws on foundations from related fields, such as the development of

portable advisory tools (Heinrich et al. 2014; Moewes et al. 2011) and the design of
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financial encounters (Dolata and Schwabe 2016) to increase comprehension and success
with regard to the configuration and profiling of users in form of user investment
behaviour (Kilic et al. 2015; Musto et al. 2015) and the design of user interfaces to
improve user experience (e.g., Heyman and Artman 2015; Nueesch et al. 2014). An
important theory for forming a more natural bond between the user and the system may
be found within anthropomorphism. Anthropomorphism leads humans to attribute
human characteristics and intentions towards non-human agents (Epley et al. 2007),
resulting in social behaviour even with non-human agents. Although anthropomorphism
has been a topic of interest for scant research works in IS (e.g., Qiu and Benbasat 2009;
Qiu and Benbasat 2010) and has even been researched in the context of robo-advisors
by employing a simple name (Hodge et al. 2018), no study has yet explored the usage
of anthropomorphism in the form of visual and verbal cues to increase investment
volumes. Such visual and verbal cues have been proven to be decisive design elements
in other fields like marketing and researchers have provided evidence that these cues can
positively impact product likeability and product purchase intention (e.g., Holzwarth et
al. 2006) and promise even more fruitful ventures in the future (Seymour et al. 2018).
Based on such previous research findings, Pfeuffer et al. (2019) argue that the
conventionally personal consultation talks between investor and investment advisor call
for a more natural design of the human-computer interaction in robo-advisory.
Therefore, it appears logical that employing an anthropomorphic conversational
recommendation agent may lead to a higher efficiency of robo-advisory. Moreover, the
emergence of robo-advisors as real-time recommender systems also raises questions with
regard to how the provision of fast and personalized recommendations based on user
input further shapes investors’ investment decisions. Thus, this paper aims to investigate

the following research questions:
RQ1: How does anthropomorphism in robo-advisors affect investors’ investment volumes?

RQ2: How do personalized recommendations in robo-advisors affect investors’ investment

volumes?

To answer our research questions, we employed an online experiment with 278
participants in a 3 (Anthropomorphism: Absent vs. Low vs. High) x 2 (Personalized
Recommendation: Absent vs. Present) between-subject design and systematically
analysed the first steps in a robo-advisory onboarding process and assessed the intended
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investment volumes. Consequently, we examined the impact of anthropomorphism,
manipulated by verbal and visual design elements, as well as of personalized
recommendations, operationalized through a user-input dependent numerical anchor in
a recommendation by the robo-advisor. In doing so, we contribute to IS research and
practice in several important ways. First, following the emergence and important growth
of robo-advisory (A.T. Kearney 2015; Jung et al. 2018) we address the theoretically and
practically neglected effects of anthropomorphism and personalized recommendations
as effective nudges in the newly emerging robo-advisory context. Second, we provide an
explanation for these observations through the mediating effect of social presence, which
is built upon the general bias towards social orientation of human being (Nass and Moon
2000). Third, we depart from prior research by investigating how these influences
improve economic decision-making like investment and savings behaviour. Lastly, we
show the possibility of IS to provide real-time personalization in a financial context that
would not be possible in a traditional offline setting. Thus, we not only shed theoretical
light on our investigated effects, but also derive learnings for providers of financial

services to increase investment volumes to improve economic welfare.

4.2 Theoretical Background

4.2.1 Robo-advisors and recommendations

Robo-advisors as financial support systems provide financial advice to potential investors
based on algorithms that analyse financial information with less human intervention
than ever before (Jung et al. 2018; Jung et al. 2017). As a result, robo-advisors challenge
the traditional fund and wealth management industry (Phoon and Koh 2017). Robo-
advisors have several important applications, and depart from existing services (e.g.,
online investment platforms and online brokerage) with regard to customer assessment
and customer portfolio management (e.g., Jung et al. 2018; Tertilt and Scholz 2017):
The traditional investor profiling that is normally conducted during offline human-to-
human interviews is replaced by online questionnaires and self-reporting processes.
Therefore, the user-provided answers (e.g., with regard to investment purpose or risk
affinity) are used as inputs for algorithms and automated processes, instead of being
processed by human advisors. Subsequently, the robo-advisor translates this information
in real-time into an adequate portfolio of financial products, provides users with
personalized recommendations as well as automatically manages the investment

portfolio.
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Previous research on automatically generated and personalized recommendations have
primarily focused on exploring the effects in traditional online marketplaces, such as the
trust in and adoption of such systems (e.g., Benbasat and Wang 2005; Hess et al. 2009b),
the influence on customer’s choice (e.g., Adam and Pecorelli 2018; Benlian et al. 2012;
Senecal and Nantel 2004), or satisfaction (e.g., Holzwarth et al. 2006; Jiang et al. 2010).
Yet, besides one exception (Hodge et al. 2018), research lacks investigations of
recommendations in connection with the non-traditional context of robo-advisory (Jung

et al. 2018).

4.2.2 Anchoring-and-adjustment effect

A recommendation by a robo-advisor can include a piece of information that a user can
use as an anchor for further decision-making. The anchoring-and-adjustment effect, or
often simply called anchoring effect, is the disproportionate influence on decision-
makers to make judgments that are biased toward an initially presented information
(Epley and Gilovich 2006). Heuristics reduce the complex tasks of assessing probabilities
and predicting values to simpler judgmental operations (Kahneman and Tversky 1974).
Accordingly, decisions are made using the given anchor regardless of whether the anchor
is relevant and useful for the decision (Furnham and Boo 2011). Kahneman and Tversky
(1974) provide one classical example to demonstrate the anchoring effect. They
interviewed their study participants on the fraction of African nations in the United
Nations. Based on a generated random number they asked in a first round whether the
right answer is higher or lower than the random number. Afterwards, the participant
should give a concrete answer to the question. The results showed that the answers of

the participants were numbers close to the anchor they were given in the first round.

This experiment shows that the anchor is used as a starting point for a decision, which
is adjusted until it matches the anchor (Janiszewski and Uy 2008). After nearly 40 years’
worth of research on the effect, the anchoring effect can be considered one of the most
robust psychological processes that influences human decision-making (Furnham and
Boo 2011). The anchoring effect is usually interpreted as a sign of human irrationality,
but recently studies suggested that the anchoring effect results from people’s rational use

of their finite time and limited cognitive resources (Lieder et al. 2018).

The effect has been demonstrated in various domains such as real estate valuation (by

experts and amateurs) (Northcraft and Neale 1987), purchasing of consumer products
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(Wansink et al. 1998), or savings (Cronqvist and Thaler 2004). Especially in the area of
financial decision-making, anchors seem to play an important role because humans
typically do not (want to) spend much time on decision-making in this area (Benartzi
and Thaler 2007). One large impediment to the anchoring effects in savings is liquidity
constraints of each customer: Extreme anchor values can have no effect if customers do
not have the liquidity to save such or similar volumes (Loibl et al. 2016). Vice-versa,
(Braeuer et al. 2017) indicated that small anchors in robo-advisory have little or no effect

on customers who aim to invest large volumes.

4.2.3 Anthropomorphism, avatars and social presence

A current trend in designing IS and specifically robo-advisory (Hodge et al. 2018)
comprises the employment of anthropomorphic cues. Anthropomorphism describes the
attribution of humanlike characteristics, behaviour, and emotions to nonhuman agents
(Epley et al. 2007). It can be understood as a human heuristic to alleviate the
understanding of unknown agents by applying anthropocentric knowledge (Epley 2004;
Griffin and Tversky 1992). Accordingly, Pfeuffer et al. (2019) define anthropomorphic
IS as “IS in which the technical and informational artefacts possess cues that tend to lead
humans to attribute human-like physical or non-physical features, behaviour, emotions,
characteristics and attributes to the IS.” Thus, the thoughtful design of anthropomorphic
cues can lead to an increased recognition of anthropomorphic features by humans,

likeability, ease of use, and efficacy of an IS (Burgoon et al. 2000; Epley et al. 2007).

Because anthropomorphism as an innate tendency that influences the decisions and
judgements of humans to a large extent, various research fields have been exploring its
capabilities and effects in product design and on human behaviour (e.g., Aggarwal and
McGill 2007; Nass et al. 1999; Wang 2017). Studies drawing on social response theory
(Nass and Moon 2000) provide strong evidence that in various situations, humans tend
to apply social rules and heuristics to anthropomorphically designed computers. While
mental features such as the ability to chat may increase the perception of intelligence in
a non-human technological agent, the main goal of visual features, such as appearance
or embodiment, is to improve the social connection by implementing motoric and static
human features (Eyssel et al. 2010). As such, static and motoric human-like
embodiments through avatars (e.g., Holzwarth et al. 2006) have been observed in

previous research as an important factor in influencing trust and forming social bonds
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with virtual agents (e.g., Broadbent et al. 2013; Goetz et al. 2003a; Qiu and Benbasat
2009).

Since IS research is partly concerned with the amalgamation of existing theory with novel
aspects of technology, the effects of such anthropomorphic design-elements on the
perception of human-likeness must be made measurable and theoretically explainable.
Previous efforts in IS research have employed and tested the construct of social presence
as a measure of the perception of human-likeness in an interaction partner (Gefen and
Straub 2003; Qiu and Benbasat 2009). Social presence theory originally describes the
awareness of another human partner within a social interaction (Short et al. 1976). The
idea to apply the theory of social presence in the form of a psychometric construct to the
context of IS arose from the suggestions that theories from (social) psychology may in
principle also be applicable to human-computer interaction (Nass et al. 1994). Indeed,
previous research in IS has shown that social presence is well applicable as a means of
measurement of the perception of a human touch within various IS contexts (Holzwarth
et al. 2006; Qiu and Benbasat 2009). In fact, it appeared that through the construct of
social presence, effects of anthropomorphic cues on likeability, trusting beliefs, perceived
enjoyment and other important determinants of systems success could be explained (Cyr

et al. 2007; Gefen and Straub 2003; Tourangeau et al. 2003).

4.3 Research Framework and Hypothesis Development

Based on what has been presented so far, a research model was developed that explicates
how a robo-advisory’s personalized anchor and anthropomorphism increase investment
volume directly or by enhancing social presence. Figure 4-1 illustrates our conceptual
research framework. Subsequently, we present the derivations for each of our

hypotheses.
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Manipulated Variables:

Personalized Anchor H1

. . Investment Volume
in Recommendation

H2

H4
Social Presence

Anthropomorphism

Figure 4-1 Research framework

4.3.1 The effect of personalized recommendations on investment volume

The previous section mentioned that the anchoring effect is a well-known effect that
exists in many domains. However, in an investment or savings context, results from
studies that manipulate anchors are mixed. Loibl et al. (2016) provided evidence that
the same quantitative anchor for all investors had no effect on investors, who were
restrained to reach the anchor by their personal liquidity constraints. Simultaneously,
low anchors in an investment context revealed to have little or no effect on investors

with large investment volumes (Braeuer et al. 2017).

Moreover, there is a shift from traditional offline banking services to online services like
robo-advisory which increases the occurrence of decision-making environments in an
investment context. Generally, customers tend to underinvest, which may be grounded
in the hyperbolic discounting bias (Laibson 1997). In effect, this bias leads customers to
value their present liquidity higher than possible gains in the future, thus discounting
their future financial welfare. In the context of robo-advisory, the presence of this bias
may influence customers to underinvest, which hinders the possibility of otherwise
greater future savings through higher investments for these customers. Addressing this
issue within robo-advisory is inevitable, since not only financial service providers may
profit from higher investments, but foremost customers may experience greater
economic welfare. Based upon the anchoring effect, we aim to demonstrate that an
anchor can be placed successfully for all robo-advisory users in such an environment to
influence their economic decision-making. The anchor should effectively influence the

propensity of customers to invest a higher amount relative to his or her liquidity
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constraints, thus being personalized and countering under-saving effects. Therefore, we

state our first hypothesis:
H1: A personalized anchor in a recommendation increases a user’s investment volume.

4.3.2 The effect of personalized recommendations on social presence

Recommendations can help in the decision-making process, especially if given by an
expert agent (Dalal and Bonaccio 2010). Through an explicit recommendation for
example, the decision of a person can be led into a special direction. Also, a specified
recommendation against an option may make the decider to not consider this option
anymore. Furthermore, a recommendation without an explicit advice can be made
through additional information that was given to one of the options, making certain
options more attractive to the decider (Dalal and Bonaccio 2010). Moreover,
recommendations do not only have the function to guide a person in a certain direction
but also serve as social support. The existence of a recommendation gives individuals the
feeling that they are not alone with making a critical decision, hence creating social
presence. This could be achieved through showing compassion and understanding of the
feelings associated with the decision (Dalal and Bonaccio 2010; e.g., Horowitz et al.
2001). Based on these findings, we choose to provide some users with a personalized
recommendation, which includes a personalized anchor that is dependent on the user’s
input. Finally, we derive the following hypothesis regarding the recommendation

including personalized anchor:

H2: A personalized anchor in a recommendation increases the social presence of a robo-

advisor.

4.3.3 The effect of anthropomorphism on social presence

A robo-advisor is an IS designed to provide financial advice and can reduce the costs of
contemporary human advice services. Therefore, it is important to design a trustworthy,
serious, and social atmosphere for the customer when interacting with the robo-advisor
(Jung et al. 2017). Anthropomorphic design cues in human-computer interfaces could
create this required atmosphere. Holzwarth et al. (2006), for example, showed in several
experiments that using an avatar in online shopping positively influences a customer’s
attitude towards the product as well as purchase intentions. Additionally, the social
presence elicited by an anthropomorphic avatar appears to increase customer satisfaction

with the retailer (Holzwarth et al. 2006), trust in the presented information on the
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website, and pleasure to visit and use the website (Etemad-Sajadi 2016). Qiu and
Benbasat (2009) present more specific research findings on decision aiding systems,
especially on recommender systems and anthropomorphic design. Their study, for
example, revealed that while an anthropomorphic avatar for a recommendation agent

had a direct influence on social presence. Thus, we derive the following hypothesis:
H3: Anthropomorphism increases the social presence of a robo-advisory.

4.3.4 The effect of social presence on investment volume

As robo-advisory is a relatively new phenomenon (Jung et al. 2018), we use insights
from neighbouring domains to derive our next hypotheses. Essentially, financial
investment decisions via a robo-advisor base on the relationship between the investor
and the advisor who offers financial products. In this respect, the investor-advisor
relationship bares similarities to the investor-founder relationship that is developed in
the crowdfunding domain (Agrawal et al. 2010). Within the crowdfunding domain, the
aspect of social presence has gained some attention (Raab et al. 2017; Zhang and
Benyoucef 2016). Findings from this domain suggest that social presence is of
importance to build a strong investor-founder relationship (Lu et al. 2016) and that
social presence positively influences the success of a crowdfunded initiative in terms of
pledged money. Based on these results from the crowdfunding domain and the results
regarding the effects of anthropomorphism and recommendations on social presence as
mentioned above, we hypothesize that social presence affects a user’s investment

volume.

H4: Social presence of a robo-advisor increases a user’s investment volume.

4.4 Experimental Design

To test our hypotheses, we conducted an online experiment with a 3x2 full factorial
design. We simulated an online investment decision with the aid of a robo-advisor, using
all six possible combinations of the two independent variables: (1) the degree of
anthropomorphism (no, low, or high) and (2) the presence or absence of a personalized

anchor in a recommendation.

4.4.1 Manipulation of anthropomorphism
To examine the influence of anthropomorphism, we designed three robo-advisors with
different degrees of anthropomorphism. We used various verbal cues to operationalize

the degree of anthropomorphism: Both the low and high anthropomorphism conditions
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welcomed and took leave of the participants, but only in the high anthropomorphism
condition did the robo-advisor introduce itself and used personal pronouns (e.g., “I” and
“me”) to signal a personality and identity (Pickard et al. 2014). Additionally, we

employed some visual cues that are displayed in Table 4-1.

Degree of
None Low High
Anthropomorphism
Picture - ﬁTF ' ;‘ )
y) » .\
Name - “Robo-Advisor” “Robin“
Speech Bubble No Yes Yes

Table 4-1 Operationalization of anthropomorphism based on visual cues

The first operationalization (i.e., no anthropomorphism) lacked any anthropomorphic
design elements. For this treatment, we designed the robo-advisory as very anonymous

without any visual or verbal cues (e.g., no picture or speech bubble).

The second operationalization (