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Abstract v

Abstract

This doctoral dissertation investigates digital transformation (DT) within traditional
organisational contexts, analyzing both managerial and technological dimensions. The research
emphasizes how traditional organisations, faced with the imperative to adapt despite rapid
digital disruptions, manage and implement DT strategies effectively to remain competitive in a
digital landscape. The thesis first researches the organisational aspects of DT, focusing on the
dynamics between management and technology. It scrutinizes the alignment process necessary
for integrating advanced digital technologies with existing business strategies and resources.
Special attention is given to managerial challenges such as adapting leadership, communication,
and organisational culture to support a digitally-enabled workforce. This section of the research
highlights the critical role of management in facilitating DT through strategic adaptations that
enhance organisational flexibility and responsiveness. Secondly, the dissertation delves into the
technological facets of DT, centring on how traditional organisations incorporate digital
technologies like the Internet of Things (IoT) and Artificial Intelligence (Al) to transform their
operational and BMs. It discusses the profound impact of these technologies on organisational
structures and processes, illustrating how they lead to the blurring of traditional industry
boundaries and create new competitive realities. This part of the study also explores how IoT
and Al contribute to innovative BMs and value creation, emphasizing the need for organisations
to evolve from conventional methods to integrated, technology-driven approaches. A
significant aspect of the thesis is its focus on the catalytic role of the COVID-19 pandemic in
accelerating DT. It assesses how the crisis has shifted organisational management and
leadership, urging a revaluation of digital strategies and an increased commitment to digital
initiatives. The pandemic has underscored the necessity for organisations to be agile and
proactive in their digital approaches, ensuring long-term sustainability in a rapidly changing
environment. The research further identifies and addresses the gaps in existing DT literature,
particularly the need for clear, actionable strategies that traditional organisations can employ to
navigate their digital journeys. By integrating theoretical insights with practical applications,
the dissertation offers a comprehensive framework for understanding and executing DT in
traditional settings. In conclusion, this doctoral dissertation provides a nuanced understanding
of the complex interplay between management and technology in the context of DT. It offers
valuable insights for traditional organisations aiming to leverage digital technologies for
enhanced competitiveness and efficiency, contributing to the broader discourse on digital

innovation and organisational change.
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Abstract (Deutsche Ubersetzung)

Diese Doktorarbeit untersucht eingehend die DT innerhalb traditioneller Organisationskontexte
und analysiert sowohl die Management- als auch die technologischen Dimensionen. Die
Forschung betont, wie traditionelle Organisationen, konfrontiert mit der Notwendigkeit, sich
angesichts schneller digitaler Umwélzungen anzupassen, DT-Strategien effektiv
implementieren, um in einer digitalen Landschaft wettbewerbsfihig zu bleiben. Die Arbeit
untersucht zundchst die organisatorischen Aspekte der DT, wobei der Schwerpunkt auf der
Dynamik zwischen Management und Technologie liegt. Es wird der fiir die Integration
fortgeschrittener digitaler Technologien mit bestehenden Geschéftsstrategien und -ressourcen
notwendige Abstimmungsprozess untersucht. Besondere Aufmerksamkeit gilt den
Managementherausforderungen wie der Anpassung von Fiihrung, Kommunikation und
Organisationskultur, um eine digital ermdglichte Belegschaft zu unterstiitzen. Dieser Abschnitt
der Forschung hebt die kritische Rolle des Managements bei der Erleichterung der DT durch
strategische Anpassungen hervor, die die organisatorische Flexibilitdt und Reaktionsfahigkeit
verbessern. Zweitens vertieft die Dissertation die technologischen Facetten der DT und
konzentriert sich darauf, wie traditionelle Organisationen digitale Technologien wie das IoT
und KI integrieren, um ihre Betriebs- und Geschéftsmodelle zu transformieren. Es wird der
tiefgreifende Einfluss dieser Technologien auf Organisationsstrukturen und -prozesse
diskutiert, der zeigt, wie sie zu einer Verwischung traditioneller Branchengrenzen fiihren und
neue Wettbewerbsrealititen schaffen. Dieser Teil der Studie erkundet auch, wie IoT und KI zu
innovativen Geschéftsmodellen und Wertschopfung beitragen, und betont die Notwendigkeit
fiir Organisationen, von konventionellen Methoden zu integrierten, technologiegetriebenen
Ansitzen zu wechseln. Ein wesentlicher Aspekt der Arbeit ist der Fokus auf die katalytische
Rolle der COVID-19-Pandemie bei der Beschleunigung der DT. Es wird bewertet, wie die
Krise das Organisationsmanagement und die Fiihrung verschoben hat, was eine Neubewertung
digitaler Strategien und ein erhohtes Engagement fiir digitale Initiativen erfordert. Die
Pandemie hat die Notwendigkeit fiir Organisationen unterstrichen, agil und proaktiv in ihren
digitalen Ansitzen zu sein, um eine langfristige Nachhaltigkeit in einem sich schnell &ndernden
Umfeld sicherzustellen. Die Forschung identifiziert und adressiert auch die Liicken in der
bestehenden DT-Literatur, insbesondere den Bedarf an klaren, umsetzbaren Strategien, die
traditionelle Organisationen zur Navigation ihrer digitalen Reisen verwenden koénnen. Durch
die Integration theoretischer Einsichten mit praktischen Anwendungen bietet die Dissertation
einen umfassenden Rahmen fiir das Verstindnis und die Ausfiihrung der DT in traditionellen
Einstellungen. Zusammenfassend bietet diese Doktorarbeit wertvolle Einblicke fiir traditionelle
Organisationen, die digitale Technologien zur Steigerung ihrer Wettbewerbsfahigkeit nutzen

mochten und trigt zum breiteren Diskurs {iber DT und organisatorischen Wandel bei.
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1 Introduction

The importance of digital transformation (DT) today cannot be overstated. As the McKinsey (2023)
report highlights, ‘DT is critical for organisations to not only compete but survive’. It represents a
fundamental reimagining of how organisations function and is intended to create value through the
strategic deployment of technology at scale. Matt et al. (2015) note that across various sectors, firms
are increasingly embarking on initiatives to harness digital technologies, transforming their core
business operations, products, and even organisational structures. This is especially demanding in
traditional organisations since DT challenges established business paradigms (Bharadwaj et al.

2013; Drnevich and Croson 2013).

For traditional companies, leveraging DT is about more than implementing new technologies. It is
about cultivating an environment and culture in which these technologies can thrive and generate
business value. As the McKinsey report articulates, ‘No company can outsource its way to digital
excellence’ (McKinsey 2023). Although DT can lead to enhanced efficiency, innovative value
creation, and new business models (BMs) (Downes and Nunes 2013), these transformations are
complex, often requiring the reshaping of long-standing practices and a rethinking of business and

operational strategies (Matt et al. 2015).
1.1 Motivation and Relevance of the Work

The importance of DT is increasingly recognised in scholarly research and practical applications
(Hanelt et al. 2021), and organisations across sectors are keen to enhance their internal workflows
and customer service by digitalising their offerings. DT has long been relevant in information
systems (IS) research, but conceptual clarity has been muddied by differing interpretations (Vial
2019). It is often used interchangeably with the terms ‘digitisation’ and ‘digitalisation’, although
these carry distinct meanings depending on the context. Vial (2019, p. 9) defines DT as ‘a process
aiming to augment an entity by inducing substantial changes to its attributes through the synergy of
information, computing, communication, and connectivity technologies’. DT thus transcends simple
digitisation, for example, documents being made available online or public services being offered

in digital form (Mergel et al. 2019).

DT is an extensive process that fundamentally changes an organisation’s internal architecture and
the value proposition of its offerings. It requires alignment with external stakeholders like public
administrations, partners, and customers. For instance, local regulations may facilitate or hinder
organisations’ DT efforts (Henfridsson and Bygstad 2013). The comprehensive nature of DT,
affecting products, services, and the broader organisational ecosystem, became particularly evident

during the COVID-19 pandemic.
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The pandemic acted as its catalyst by forcing a rapid shift in how services are delivered and
interactions are maintained, thus intensifying organisational focus on DT strategies (Dwivedi et al.

2020). Hence, the subject of DT and its various elements has become crucially important.

This thesis examines the different facets of DT in traditional organisations, focusing on the
technological and managerial aspects of the phenomenon. The focus is on offering insights into how
technology and management practices interact and influence each other in the process of

organisational change.

First, the thesis addresses the organisational aspects of DT in traditional settings to establish a
foundational understanding of how DT can be managed in a conventional business paradigm (Matt
et al. 2015). This is a multifaceted phenomenon that involves the integration of advanced
technologies and significant shifts in BMs and organisational strategies. Considering these many

aspects highlights the imperative for traditional organisations to evolve amidst digital disruptions.

From a theoretical perspective, we need to clarify the phenomenon because the lack of a common
definition within IS research (Vial 2019) signifies a fragmented understanding of DT within the
academic community. This conceptual ambiguity hampers the ability to develop a coherent
theoretical and practical framework, which is essential for guiding traditional organisations through

the profound change DT implies (Vial 2019).

Riasanow et al. (2019) enrich this discourse by categorising approaches to DT into twelve schools
of thought, reflecting the breadth of perspectives that can potentially enrich IS research and
underscoring the need for an integrated approach to DT and its impacts on organisations and their
broader ecosystems. From a practical point of view, understanding DT is crucial because it allows
organisations to improve customer experiences, reduce costs, and remain competitive in an evolving
digital landscape (McKinsey 2023). Further research is needed to offer traditional organisations
meaningful guidance on such issues as how digital technologies interact with various organisational
dimensions, including strategy, structure, and culture, as well as how these technologies relate to

broader societal and economic forces.

In discussing the organisational elements of DT in traditional settings, this thesis first considers the
key factors identified in the literature as influencing DT, including how these have evolved due to
the COVID-19 crisis and the resultant acceleration of DT, focusing on shifts in the management and
leadership of traditional organisations. It contributes to the literature on the managerial aspect of
DT, examining how executives’ commitment to digital initiatives and the adaptation of strategies in
response to the pandemic have become critical drivers of long-lasting DT in these organisations.
The thesis then examines the complexity of developing digital services, highlighting the critical

need for alignment between business and information technology (IT) experts.
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Discrepancies between a company’s current resources and its evolving digital business strategy are
systematically reconciled through an alignment process (Yeow et al. 2017). Further, it addresses the
managerial challenges of adapting to new work paradigms and emphasises the need for strategic
changes in leadership, communication, and organisational culture. There is a call to study micro-
foundations that help us understand and explain how DT unfolds in practice (Vial 2019). For
traditional organisations, it is imperative to rethink managerial strategies and structures to support a

digitally-enabled workforce, an important aspect of DT.

Second, the thesis studies the technological facets of DT in a traditional organisation with a focus
on the adoption and integration of digital technologies that reshape organisational structures,
processes, and strategies (Hanelt et al. 2021). With the advent of digital technologies, organisational
functions have been integrated, blurring traditional industry demarcations and prompting novel
competitive forces (Seo 2017; Yoo et al. 2012; Yoo et al. 2010). For example, traditional firms in
the transportation or automotive sectors are now positioned in direct competition with inherently

digital entities like Apple, Google, and various digital start-ups.

Firms across nearly all industries are engaging with new digital technologies to identify how these
might transform key business operations, products, processes, organisational structures, and
management concepts (Matt et al. 2015). Research on how organisational structures are impacted
by emerging technologies (Hanelt et al. 2021) and how these can be effectively integrated is vital to
understanding the transformation of traditional organisations. This thesis considers the
technological underpinnings of DT, drawing extensively on the literature on the pivotal role of
advanced technologies in reshaping organisational processes, enhancing decision-making, and
driving innovation. Recent research underscores the significance of integrating advanced
technologies—for example, the IoT (Saarikko et al. 2017), Al (Kaplan and Haenlein 2019), and
machine learning (McAfee and Brynjolfsson 2017)—in the study of DT within established

organisations.

These technologies can fundamentally alter value creation, representing complex developments that
demand novel intellectual assets and frequently exceed the scope of a single organisation’s
expertise. The IoT offers an empirical setting that is appropriate for examining DT, representing a
novel technological paradigm that can disrupt organisations and markets (Krotov 2017; Porter and
Heppelmann 2015). Sebastian et al. (2017) find that DT is especially shaped by social, mobile,
analytics, cloud, and IoT technologies due to their digital properties, most importantly their re-
programmability, homogenisation of data, and self-referential nature (Yoo 2010). In established
organisations, technologies such as IoT and Al are pivotal for DT as they drive significant

enhancements in business value and operational efficiency.
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IoT technology is reshaping BMs and industry dynamics, compelling traditional organizations to
adopt more integrated, technology-driven solutions to ensure their competitiveness in a rapidly
changing digital landscape (Iansiti and Lakhani 2014; Bradley et al. 2013). The IoT's capacity to
transform industries lies in its ability to interconnect devices, facilitating new forms of data
exchange and automation that can drive efficiencies and innovation. However, despite the economic
promise of the IoT (Greengard 2015; Manyika et al. 2015), there are few well-defined BMs that
capture the complex, interconnected nature of these technologies (Leminen et al. 2012; Westerlund
et al. 2014). This gap underscores the need for comprehensive and clear BMs that can help

traditional organizations adapt and thrive in the digital era.

Developing these models requires a deep dive into how [oT can redefine value creation and industry
boundaries (Engelbrecht et al. 2016; Fleisch et al. 2015; Porter and Heppelmann 2014; Weinberger
et al. 2016). IoT's potential to create new value lies not only in the efficiencies it offers but also in
its ability to foster entirely new products and services that were previously unimaginable. For
traditional organizations, understanding and leveraging these opportunities is crucial for remaining

competitive.

Similarly, there is an increasing reliance on Al to enhance business value given the surge in data
and computational capacity. Researching the development of Al is thus important when considering
DT in traditional organizations (Collins et al. 2021; Ng and Chui 2018). Al is essential for
harnessing vast data and computational power to improve decision-making and innovation. This
capability allows businesses to predict market trends, optimize operations, and create personalized
customer experiences, thereby driving significant competitive advantages. However, for the sake of
sustainable development, there is a need to address the extensive resource demands of Al (Collins
et al. 2021; Ng and Chui 2018). Substantial resources are required for Al development, including
the preparation and collection of data and the training and maintenance of Al models. This resource
intensity poses a critical challenge, intersecting with the need for organizational sustainability (Baier

et al. 2019; Davenport and Ronanki 2018).

Sustainable Al development, which includes the reusability of Al models and data, offers a way to
limit extensive resource consumption and environmental impacts. This approach aligns with the
increased imperative to adopt sustainable and resource-efficient practices (Chatterjee et al. 2022;
Wamba-Taguimdje et al. 2020). By focusing on sustainable Al practices, organizations can ensure
that their technological advancements do not come at the cost of environmental degradation or

unsustainable resource use.

Research on sustainable Al development can provide actionable insights for traditional
organizations to navigate their DT journeys. Balancing technological advancement with

environmental and social responsibility will be key to achieving long-term success.
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This balance ensures that organizations not only remain competitive but also contribute positively
to broader societal goals. Addressing these complex challenges requires a strategic approach that
integrates sustainability into the core of digital transformation efforts, fostering innovation while

safeguarding the environment.responsibility.
1.2 Structure of the Thesis

This section offers a motivation for the research and underscores its relevance, establishing a
foundational context for the studies conducted. As graphically indicated in Figure 1, it is followed
by a detailed exploration of the theoretical background pertinent to DT within the IS field. The body
of the thesis is divided into two sections, each focusing on distinct facets of the study. As detailed
in a previous chapter, this thesis is mainly concerned with 1) the organisational elements of DT and

2) the technological facets of DT within a traditional organisational context.

The studies on the organisational elements of DT establish a foundational understanding of DT,
drawing on the perspectives provided in the initial study concerning the definition of DT and its key

influencing factors, as well as managirial and organizational challeges related to the DT process.

The first study, ‘Exploring the Foundations: Identifying Key Factors of Digital Transformation
Through Literature’, defines DT within the context of traditional organisations following a
systematic literature review (SLR) on the factors influencing DT. The study identifies six categories
of factors impacting DT: digital leadership, culture of innovation, capabilities, strategy, technical

infrastructure, and product-and-service fit.

The second study, ‘From Theory to Practice: Examining the Evolution of Digital Transformations’
Key Influencing Factors’, offers a detailed examination of how the COVID-19 pandemic
accelerated DT, emphasising the transition to remote work and digital processes. It analyses DT
factors identified in existing studies, highlighting how these have been impacted by the pandemic
and offering novel factors that became relevant as a result of the pandemic, offering insights into
the dynamic nature of DT. Overall, the study provides valuable perspectives on how traditional
organisations can navigate DT during and beyond crisis, contributing to a more nuanced

understanding of the key factors influencing DT in organisational settings.

The third study, ‘Deep Dive into Digital Transformation: Business and IT Collaboration in
Traditional Organisational Contexts’, contributes to the study of DT by exploring the intricacies of
developing digital services in the automotive industry. It emphasises the need to align business and
IT perspectives, highlighting how differences in these understandings and the expectations they
produce can impede successful digital service development. This analysis of a case study in a
German car manufacturer sheds light on the need for collaboration and a shared strategic vision to
overcome managerial and organisational challenges, offering insights into the factors influencing

DT in established firms.
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The final study within the organizational elements of DT, ‘Digital Transformation and
Organisational Dynamics: Navigating Performance and Change in the Era of Remote Work’,
comprises a detailed analysis of how remote work practices, accelerated by DT, impact
organisational structures and performance. Utilising the Burke—Litwin model, the study identifies
key transformational factors influenced by digitalisation and remote work, such as leadership,
strategy, and organisational culture. This research supports the definition of DT in traditional
organisations by highlighting the critical role of technology in supporting remote work and the
associated changes in organisational dynamics. The study argues that organisations should adapt
their strategies, leadership styles, and cultures to thrive in the evolving digital landscape, marking a
significant step in understanding the organisational elements vital for DT success in traditional
contexts.

Strategic Digital Transformation: Navigating the Evolution of Traditional Organizations
Through Sustainable and Agile Practices

1. Chapter: Introduction

2. Chapter: Theoretical Background

Organizational Elements of the Digital Transformation Technological Facets of the Digital Transformation

3. Chapter: Exploring the Foundations:
Identifying Key Factors of DT Through

Literature .
7. Chapter: Technological Facets of

Digital Transformation: Unleashing

4, Chapter: F Tl to Practice:
apfers from _ueory 1o racee Business Model Innovation in the IoT Era

Examining the Evolution of DT's Key

Infl ing Factor .
nrinenciig Tactors 8. Chapter: Technological Facets of

Digital Transformation: Reusable Artificial

5. Chapter: D Dive into DT: Busi . . ; .
apters ~eep ve 1o HSIness Intelligence in Business Practices

and IT Collaboration in Traditional
Organizational Contexts

6. Chapter: DT and Organizational
Dynamics: Navigating Performance and
Change in the Era of Remote Work

9. Chapter: Contributions and Implications

Figure 1: Overview of the Thesis Structure
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All of these studies collectively enhance our understanding of DT’s organisational elements within
traditional settings by examining the role of digitalisation and remote work practices. They illustrate
how DT necessitates shifts in leadership, strategy, and culture, particularly under the catalytic
pressures of crises like the COVID-19 pandemic. They underline the importance of aligning
business and IT, adapting to new work paradigms, and leveraging technology to sustain and advance

organisational performance in the digital era.

Finally, two studies within the technological faces of DT explore how the technologies, such as [oT

and Al, evolve throughout the process of DT in established firms.

First, ‘Technological Facets of Digital Transformation: Unleashing Business Model Innovation in
the IoT Era’ delves into the profound impact of the IoT on the BMs and organisational structures of
traditional organisations. It underscores the need for a paradigm shift in value creation and in how
BMs are understood in light of the 1oT’s capability to redefine industry boundaries and foster new,
profitable BMs. Through a systematic review of the literature, the study sheds light on current [oT-
driven BM research, identifies gaps and proposes future research directions, contributing

significantly to understanding the technological aspects of DT in traditional organisational contexts.

In the second technology-related study, ‘Technological Facets of Digital Transformation: Reusable
Artificial Intelligence in Business Practices’, the integration of Al is explored in traditional
organisational structures, emphasising sustainable development in Al practices. Al models and data
must conserve resources and mitigate negative environmental impacts by ensuring reusability. By
proposing design principles for reusable Al, the study contributes to our understanding of how Al
technologies can be designed and implemented in a sustainable manner and in alignment with the
broader goals of DT of traditional organisations. Such research provides actionable insights for
organisations seeking to adopt Al sustainably and promotes a nuanced understanding of the

technological facets of DT in traditional organisational settings.

The studies in this thesis are important for advocating a novel approach to value creation and BM
design, emphasizing the alignment between technological advancements and sustainable business
practices. As industries rapidly digitize through the IoT and Al traditional BMs must be revisited
to capture the complexities of these technologies. While IoT and Al promise significant economic
benefits, their resource-intensive nature necessitates sustainable practices to avoid environmental
and social challenges. By integrating sustainability into BM design, organizations can achieve long-
term success and contribute to broader societal goals. The studies in this thesis provide a strategic
framework for navigating DT, ensuring that technological progress supports both competitive

advantage and responsible growth.



2 Theoretical Background 8

2 Theoretical Background

This section consists of three subsections. The first briefly describes the contemporaneity and
scholarly relevance of DT within academic discourse, underscoring the subject’s significance and
the prevailing interest in its rigorous investigation. The second comprises an overview of the DT
definition and its key characteristics. The third subsection elaborates on the topic of DT within

traditional organisational contexts.
2.1 Digital Transformation

DT is increasingly recognised as vital in business and social contexts, becoming a mainstay in
academic and practitioner dialogues, as evidenced by a significant increase in related discourse and
publication over recent years (Hanelt et al. 2021). The phenomenon is about more than technological
change. It has profound impacts on BMs, organisational structures, and market dynamics. Scholarly
interest in DT is predominantly in the management (Hanelt et al. 2021) and IS (Vial 2019) fields.
There is a growing body of research attempting to demystify various facets of DT, including its
drivers, outcomes, and mediating factors (Hanelt et al. 2021). The outcomes of DT are linked to
enhancements across various performance metrics, such as innovativeness (Svahn et al. 2017),
financial outcomes (Karimi and Walter 2015), company growth (Tumbas et al. 2015), reputation

(Kane 2016; Yang et al. 2012), and developing a competitive edge (Neumeier et al. 2017).

Research indicates that DT also boosts operational efficiency through business process enhancement
(Gust et al. 2017), cost reductions (Pagani 2013), and automation (Andriole 2017). The literature
points to DT’s positive (e.g., Agarwal et al. 2010; Bravhar and Juric 2017; Pramanik et al. 2016)

and negative (e.g., Newell and Marabelli 2015; Piccinini et al. 2015) outcomes.

Notably, the COVID-19 pandemic accelerated the urgent need for DT, pushing organisations to fast-
track their transformational processes (McKinsey 2023). The pandemic served as a catalyst, pushing
organisations to rapidly adopt digital technologies and practices. This acceleration is primarily the
result of an urgent need to advance remote work capabilities and digital operational processes in
response to social distancing measures and lockdowns. The lessons learned and the transformations
undertaken during the pandemic could have long-lasting effects on how organisations approach DT,

potentially setting new standards and expectations for digital agility and resilience.
2.2 Definition of the Digital Transformation and Key Characteristics

There is no clear, agreed-upon definition of DT and its encompassing elements (Warner and Wéger
2019; Wessel et al. 2020). Although defining DT has a long history in IS research, there are multiple
understandings of DT hindering conceptual clarity (Vial 2019). Some studies compare DT to
digitalisation (see Hanelt et al. 2021), but digitisation, digitalisation and DT must be distinguished.
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Digitisation alters traditional products by introducing digital features or creating digital alternatives
(Prem 2015; Tilson et al. 2010). Digitalisation allows more extensive leveraging of digitised
products or systems to develop new organisational procedures, BMs, or commercial offerings

(Brynjolfsson and McAfee 2014; Chahal 2016; Dremel et al. 2017; Matt et al. 2015).

While digitisation delineates technologies by their nature and functionalities, digitalisation increases
the significance of such technology for a particular process or organisation, addressing the ‘why’
behind its adoption (Sarrikko et al. 2020). There are several definitions of DT in the general
literature on the topic, and they mostly depend on the context of the particular study (see, for
example, Hess et al. 2016; Liu et al. 2011; Matt et al. 2015; Parviainen et al. 2017; Hinings et al.
2018). This thesis adopts the definition developed by Vial (2019) of DT 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’.

DT is thus a sociocultural adaptation process through which firms adjust to new organisational
structures and develop the skills necessary to stay competitive and pertinent in a digitally evolving
environment (Sarrikko et al. 2020). Digital technologies have proliferated, and organisations must
transform and integrate these into their core functions and processes (Bharadwaj et al. 2013). The
literature describes digital technologies as inherently disruptive (Karimi and Walter 2015) and
extending across society and various industries (Vial 2019). Within the IS literature, however, it is
important to distinguish between IT-enabled organisational transformation and DT; Wessel et al.
(2020) identify two key distinctions between these. First, DT initiatives utilise digital technology to
(re)shape an organisation’s value proposition, whereas IT-enabled organisational transformation
efforts employ digital technology to support the existing value proposition. Second, DT entails the
creation of a new organisational identity, whereas IT-enabled organisational transformation

augments the organisation’s existing identity.

Digital disruptions demand a strategic organisational response, a core theme in DT scholarship (Vial
2019; Kane et al. 2015; Hess et al. 2016). DT strategy should fundamentally alter how organisations
function and interact with their environments. Its strategic significance is well recognised, affecting
managers across industries and challenging them to adapt to new digital realities (Singh et al. 2020).
Matt et al. (2015) describe DT strategies as having four dimensions: ‘use of technologies, changes
in value creation, structural changes and financial aspects.” The three dimensions (above) represent
the main changes in the DT process enabled by appropriate financial resources. DT is also a
significant process of change, affecting an organisation’s internal structure and its value proposition.
It redefines how organisations operate internally and deliver value to their customers, going beyond

simple digital enhancement (Mergel et al. 2019).
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Alignment with external stakeholders, including public administration entities (Mergel et al. 2019),
partners, and customers (Islam et al. 2017; Svahn et al. 2017), is essential. For example, local
legislative frameworks can either facilitate (e.g., through financial incentives) or hinder (e.g., via
restrictive regulations) the DT of organisations. Substantial structural adjustments are needed, and
obstacles impeding organisations’ transformational endeavours must be surmounted. While these
transformations can yield benefits for organisations, individuals, and society, they may also entail

adverse effects (Vial 2019).

Seufert and Meier (2016) recommend that companies embarking on DT should initiate this journey
by understanding and aligning with consumer needs and preferences, thereby orienting changes

towards fulfilling these requirements.

In summary, research on DT has primarily defined this as the integration and utilisation of digital
technology across all aspects of an organisation, fundamentally changing how businesses operate
and deliver value. The main aspects of DT identified in the literature include its transformative
impact on BMs, value creation processes, organisational structures, and the strategic imperative to
adopt a digital-first approach. Despite these insights, the academic community continues to seek a
more unified and precise definition of DT, as well as a deeper understanding of its distinctive

characteristics, given its pervasive influence across sectors and organisational contexts.
2.3 Digital Transformation in Traditional Organisations

Innovative initiatives, such as LEGO’s development of a customer engagement platform, illustrate
how traditional businesses are adopting new technologies to foster customer interaction and drive
innovation (El Sawy et al. 2016). Incumbents are also reassessing their competitive tactics in the
digital arena, investing in emerging technologies and building new competencies to position
themselves as leaders in the digital age (Sebastian et al. 2017). The success of DT, however, extends
beyond mere technological adoption—it signals a shift in organisational culture, with employees
increasingly drawn to firms that prioritise digital advancement (Kane et al. 2015). Therefore, DT
has evolved from being optional to a critical necessity, especially as organisations strive to meet the
dynamic needs of a global audience (Kraus et al. 2021). This shift demands a detailed and careful
remodelling of business processes, incorporating innovative and data-driven simulations that require
significant investments of time and resources (Andriole 2017). Despite the apparent urgency of
transformation, many established organisations are hesitant to research new partnerships or seek

external expertise, preferring to stay within their comfort zones (Sarrikko et al. 2020).

The hurdles associated with substantial organisational change are well recognised, with many
extensive transformations failing to achieve their planned objectives (Barrett and Stephens 2017;
Burke 2011). Organisational inertia further complicates this scenario, reducing the chances of

successfully adopting and executing DT strategies (Wright et al. 2004).
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Many organisations, particularly those in the early stages of digital maturity, struggle to fully grasp
how digital technologies can impact and enhance their business operations (Kane et al. 2015). Hess
et al. (2016) argue that the real test is not accessing technology but formulating and implementing
sustainable digital business strategies. Vial (2019) adds that with tangible assets diminishing in
significance relative to services and consumer feedback and complex network values expanding,
companies are plunged into greater uncertainty. This is compounded by the fact that many
organisations adopt new technologies as the result of external pressure rather than a proactive

strategy (Sarrikko et al. 2020).

Research shows that the right mindset, rather than technological access, is key to successful DT,
with a supportive culture being indicative of companies that are maturing digitally (Kane et al.
2015). In their study on seeding new analytics capabilities within a traditional organisational
context, Gust et al. (2017) highlight three immediate challenges to successful DT: identifying new
business value sources, fostering follow-up initiatives by enhancing the technological skills of
employees, and ensuring access to pertinent data sources. Their study results in four key lessons: 1)
focus on building onto existing business processes; 2) enhance data awareness to overcome data

‘blindness’; 3) use agile development practices; and 4) transit to open platforms.

The path to digital reorientation is intricate, demanding a comprehensive overhaul of traditional
BMs and practices, which might mean discarding long-standing processes and attitudes (Sarrikko
et al. 2020). Sebastian et al. (2017) offer strategic insights for a successful digital transition,
highlighting the need for a coherent digital strategy, a strong operational foundation, and a digital
services platform that encourages innovation and collaboration. The significant restructuring at
General Motors, which involved major layoffs, is a stark reminder of the profound impact of DT,
which forces businesses to fundamentally re-evaluate their core strategies and market offerings
(Sarrikko et al. 2020). DT transcends simple technology uptake, redefining organisational

frameworks and value propositions (Krotov 2017).

In conclusion, the literature stresses that traditional organisations must adapt to thrive in the digital
landscape. There are many potential challenges, but failing to adapt poses even greater risks.
Embracing DT entails reimagining business strategies, cultivating a culture that values digital
innovation and technology, and understanding the new, interconnected digital business ecosystem—

all pivotal for navigating the complexities of modern organisational transformation.
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3 Exploring the Foundations: Key Factors Influencing Digital Transformation'

To advance our understanding of DT and explore various dimensions such as challenges,
collaboration, and impacting technologies, it is imperative to first identify the key factors
influencing DT. Understanding these factors lays the groundwork for a more nuanced investigation
into how organisations can effectively navigate DT. By pinpointing critical influencers, researchers
can better assess the barriers and enablers of DT, thus offering more targeted insights and strategies
for traditional organisations undergoing the change. In the forthcoming sections of this thesis,

outcomes of an extensive literature review aimed at uncovering key factors of DT are presented.
3.1 Motivation and Relevance

Researching DT has a profound impact on modern organisations, and successfully navigating this
complex landscape requires a comprehensive understanding of the process and the factors that
impact its success. DT has evolved from a technological enhancement to become a critical necessity

for organisations aiming to meet the dynamic demands of a global population.

Organisations need to shift their strategies to remain competitive and relevant in the digital era
(Kraus et al. 2021). Moreover, the onset of the COVID-19 pandemic in early 2020 initiated an
unforeseen global crisis and significant shifts in how organisations operate, accelerating their DT
processes. Businesses had to navigate the challenges of lockdowns and economic disruptions; for
example, companies like Airbnb carried out massive employee layoffs (Hu and Lee 2020) and were
simultaneously compelled to adopt digital working practices and shift to digital channels (Almeida

et al. 2020).

The transition to digital maturity involves more than the adoption of technology; it requires a
significant cultural and organisational shift. Studies show that organisations’ attitudes and readiness,
rather than their access to technology, play a decisive role in successful DT, highlighting the
importance of fostering a culture that is supportive of digital initiatives (Kane et al. 2015). The need
to understand the key factors influencing DT is underscored by the challenges organisations face,
such as resistance to change, the need for new BMs, and the need to integrate digital technologies

into established processes.

Organisations that fail to adapt risk falling behind, as digital technologies can disrupt even the most
stable industry giants (Nylén and Holmstrom 2015). The pandemic magnified the urgency of
understanding DT and its influencing factors, highlighting the role of digital technologies in
organisational agility and resilience (Vial 2019; Giinther et al. 2017; Hong and Lee 2017).

! This chapter is based on the study “The Impact of the COVID-19 Lockdown on Digital Transformation in German
Organisations” published in Proceedings of the European Conference on Information Systems.
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3.2 Theoretical Background

DT is a pivotal subject gaining traction in scholarly discourse and practical application across
diverse sectors (Hanelt et al. 2020). Organisations are keen to enhance their operations and offerings
by digitalizing their products and services, yet they encounter challenges in fully actualizing their
DT initiatives (Hess et al. 2016). A significant obstacle in academic research is the lack of consensus
on DT's definition, which complicates the term's conceptual clarity (Vial 2019). Although
"digitization," "digitalization," and "digital transformation" are terms frequently used
interchangeably, their interpretations vary, influencing different aspects and outcomes of
transformation processes. Vial (2019, p. 9) defines DT as a comprehensive process that aims to
augment an entity through substantial changes induced by the synergy of information, computing,
communication, and connectivity technologies. This definition draws upon an extensive review of

282 studies in IS research (Vial 2019).

According to Matt et al. (2015, p. 340), effective DT strategies encompass four key dimensions:
technological utilization, value creation evolution, structural alterations, and financial
considerations, indicating that DT transcends mere digital product and service transitions (Mergel
et al. 2019; Smajlovic et al. 2021). DT processes deeply influence organisational structures and
product strategies, necessitating alignment with both internal dynamics and external stakeholders
such as public administrations and market partners (Mergel et al. 2019; Islam et al. 2017; Svahn et
al. 2017). This alignment may be influenced by various factors, including legislative frameworks

which can either support or obstruct DT endeavors.

Extending the framework proposed by Matt et al. (2015), Gurbaxani and Dunkle (2019, p. 212)
introduce a six-dimensional perspective on DT, adding strategic vision, innovation culture, know-
how, digital capabilities, strategic alignment, and technological assets to the mix. These
comprehensive views highlight DT's multifaceted nature, emphasizing its broad impact on

organisational and environmental aspects.

While the COVID-19 pandemic has underscored the urgency of accelerating DT, particularly as
organisations pivot to remote operations and digital sales channels (Richter and Mohr 2020),
financial constraints pose significant hurdles (Berg 2020; Karabasz 2020). Despite the imperative
to adapt, securing the necessary financial and talent resources remains a pressing challenge. In light
of these dynamics, this first study aims to investigate the evolving landscape of DT, exploring what
are the key influencing factors of DT. Such exploration intends to offer valuable insights into the

strategic imperatives and potential trajectories of DT across various industries.
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3.3 Methodology

This study follows a qualitative research methodology in the form of an SLR that identifies the
factors influencing DT in organisations, as suggested by Webster and Watson (2002). It is based on

existing conceptual and empirical studies that consider DT and digitalisation (Par¢ et al. 2015).

The study follows a rigorous protocol consisting of a replicable, scientific and transparent process
introduced in Tranfield et al. (2003), a highly cited standard reference for the SLR method in IS
research. This chapter entails a detailed description of the method and analysis process in support
of reproducibility (vom Brocke et al. 2009). The focus is on DT, but multiple terms are included
due to their synonymous usage. The exploratory search shows that DT is often understood as the

digitalisation of internal processes, although these are differentiated in scholarly work.

Therefore, search terms are the following: (‘influence’ OR ‘impact’) AND (‘DT’ OR ‘on
digitalisation’ OR ‘on digital products’ OR ‘on digital services’). The literature search employs the
following databases: ACM Digital Library, AIS eLibrary, EBSCOhost Business Source Premier,
ScienceDirect, SpringerLink and Web of Science with title, abstract, keyword and full-text searches
and no publication-date limits. Only peer-reviewed content (e.g., conference papers and journal
articles) is included, and duplicates are removed to ensure the validity of the reviewed literature.
The initial list consists of 1,779 publications in all highly ranked sources in the period ending in
early 2020. After reading through the titles and abstracts, the publications are filtered based on topic
relevance. Out of this process, 160 studies are selected for a focal analysis, which includes reading
the full text of the items identified; based on topic and journal relevance, 24 publications are
selected. Five additional studies are identified in a backward and forward search. The final sample

includes 29 publications (Figure 2).

ACM Digital

Library, AIS
elibrary, . Forward

ESBCOhost, 1.779 Sc.:reemng 160 Focus 24 & 20

Business Source |=—— Titles and | s Analysis |==| Backward == publications
Premier, Abstracts Search

Science Direct,

Springer Link,

Web of Science

Figure 2: Systematic Literature Review Process
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To establish a comprehensive framework for the results, findings are organized into six categories
of influencing factors. Grounded theory techniques (Charmaz 2006) were employed to identify all
DT-influencing factors mentioned in the selected publications. Through axial coding, relationships
between the identified influencing factors were determined, facilitating the creation of categories
that encompass all identified factors, resulting in a high-level framework that provides an overview
of DT influencing factors. This framework forms the foundation for the interview guide used in the

following study.
34 Key Influencing Factors on Digital Transformation

From 29 relevant publications identified through the literature search, a total of 59 influencing
factors were extracted and categorized into six groups, as shown in Table 1. In this table, all key
factors influencing DT are listed. The factors mentioned in the literature are categorized on the left,
with the corresponding sources on the right. These categories are based on drivers and dimensions
of DT identified in the reviewed literature and include those discussed by Matt et al. (2015) and
Gurbaxani and Dunkle (2019). The categories of DT factors and the count of influencing factors (in
parenthesis) are as follows: digital leadership (10), a culture of innovation (15), capabilities (12),

strategy (8), technical infrastructure (8), and product and services fit (6).

The initial findings from the SLR reveal a consensus regarding most factors influencing the DT of
organisations. They show that the DT emerges as a process influenced by organisational elements
like leadership, culture, and strategy. It represents a gradual shift in mindset rather than an abrupt,
prescriptive change process. Despite the constraints of the COVID-19 lockdown, effective digital
leadership is expected to persist in driving organisational transformation, albeit through modified
approaches during a crisis. However, successful DT is contingent upon adequate technical

infrastructure and a clear, customer-centric objective.

Influencing Factors on DT Source(s)

Understanding of executives Dremel et al. 2017; Gurbaxani and Dunkle 2019

Establishment of new, dedicated roles Dremel et al. 2017; Tumbas et al. 2018

Commitment from executives Ancarani et al. 2019; Dremel et al. 2017; Herri et al.
-E" 2019; Karimi and Walter 2015; El Sawy et al. 2016
w2
% Definition of a digital strategy Gurbaxani and Dunkle 2019
i Communication of the digital strategy El Sawy et al. 2016
8
:éb Significant return on investment Herri et al. 2019
Setting up a clear, strategic goal Gurbaxani and Dunkle 2019; Herri et al. 2019; Islam et

al. 2017; Sebastian et al. 2017

Promotion of a culture of innovation  Alos-Simo et al. 2017
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Leaders who support digitalization

Goerzig and Bauernhansl 2018; Gurbaxani and Dunkle
2019

Establishment of a culture of agility

Babatunde and Oshodi 2019

Culture of digital transformation

Chudaeval et al. 2020; Girkan and Ciftci 2020;
Herterich et al. 2016

Fail-and-learn culture

Dremel et al. 2017; El Sawy et al. 2016; Gurbaxani and
Dunkle 2019

Promotion of risk-taking mindsets

El Sawy et al. 2016; Goerzig and Bauernhansl 2018;
Gurbaxani and Dunkle 2019

Empathetic work conditions

El Sawy et al. 2016

Empowerment of employees

Ancarani et al. 2019

=
=
§ Encouragement for employees Gurbaxani and Dunkle 2019
5
=
= Promotion of innovations Dremel et al. 2017; Herri et al. 2019
o
15
g Reward for innovators Gurbaxani and Dunkle 2019
~—
S Promotion of pioneering spirit Herterich et al. 2016
Curiosity towards technologies Goerzig and Bauernhansl 2018; Matt et al. 2015
Rethinking existing offerings Eidhoff et al. 2016
Transparent management of data Dremel et al. 2017; El Sawy et al. 2016
Overcoming cultural resistance Gurbaxani and Dunkle 2019
Development of digital competencies Ganz et al. 2019; Goerzig and Bauernhansl 2018;
Gurbaxani and Dunkle 2019; Islam et al. 2017
Big data competencies Dremel et al. 2017
Development of digital soft skills Gurbaxani and Dunkle 2019; Leite et al. 2019
Development of information Levallet and Chan 2018
management capabilities
Competencies to use technologies Gurbaxani and Dunkle 2019; Matt et al. 2015
;—E Employee upskilling and training Ancarani et al. 2019; El Sawy et al. 2016; Herri et al.
= 2019; Porter and Heppelman 2015; Wildgrube et al.
£ 2019
=
=
)

Internal knowledge transfer

Goerzig and Bauernhansl 2018

Fostering diverse skill sets

Herterich et al. 2016

External competencies

Dremel et al. 2017

Collaboration with partners

El Sawy et al. 2016; Herterich et al. 2016

Capabilities to develop new BMs

El Sawy et al. 2016
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Capabilities to promote DT

Butschan et al. 2019

Middle management empowerment

Herterich et al. 2016

Strategy

Consideration of employee capacities

Ladeira et al. 2019; Karimi and Walter 2015

Partnerships and ecosystems

Goerzig and Bauernhansl 2018; Islam et al. 2017,
Olsen et al. 2020; Sebastian et al. 2017; Svahn et al.
2017

Funding with uncertain ROI

Eidhoff et al. 2016; Gurbaxani and Dunkle 2019; Herri
etal. 2019; Ladeira et al. 2019; Matt et al. 2015; Karimi
and Walter 2015

Cannibalization of revenue streams

Gurbaxani and Dunkle 2019

New forms of software

Gurbaxani and Dunkle 2019

Revising organisational structure

Hess and Barthel 2017; Levallet and Chan 2018; Matt
et al. 2015; Porter and Heppelman 2015; Svahn et al.
2017

Enablement of interdisciplinary work

Dremel et al. 2017; E1 Sawy et al. 2016; Gurbaxani and
Dunkle 2019; Herterich et al. 2016; Sebastian et al.
2017; Yeow et al. 2018

Amount of existing data

Dremel et al. 2017

Technical Infrastructure

Providing a competent IT department

Dremel et al. 2017

Providing good software support

El Sawy et al., 2016; Goerzig and Bauernhansl 2018;
Gurbaxani and Dunkle 2019; Ladeira et al. 2019

Providing good hardware support

Islam et al. 2017; Ladeira et al. 2019

Ensuring good infrastructure quality

Goerzig and Bauernhansl 2018; Henfridsson and Bygst
2013; Herri et al. 2019

Ensuring good infrastructure capacity

Herri et al. 2019; Herterich et al. 2016

Good infrastructure flexibility

Levallet and Chan 2018

Implementation of new technologies

Gurbaxani and Dunkle 2019

Product development cycles

Dremel et al. 2017; Svahn et al. 2017

Product and Services

Fit

Targeting customer pain points

Dremel et al. 2017; Islam et al. 2017

Serving market demands

Islam et al. 2017

Compatibility with existing offerings

El Sawy et al. 2016; Matt et al. 2015

Value added through DT

Herterich et al. 2016; Matt et al. 2015

Ensuring a good user experience

El Sawy et al. 2016

Table 1: Overview of Influencing Factors on the Digital Transformation
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3.5 Discussion

Identifying the key factors impacting DT is essential for establishing ways for traditional
organisations to successfully navigate their transformation efforts. This chapter provids the
discussion on the key influencing factors, their categorisation and their implications using a

grounded approach backed by the literature.

Digital Leadership. Central to DT is digital leadership, which requires executives to have a nuanced
understanding of the digital landscape (Dremel et al. 2017; Gurbaxani and Dunkle 2019). The
establishment of new roles dedicated to digital initiatives underscores the organisational
commitment to transformation (Dremel et al. 2017; Tumbas et al. 2018). Leaders must exhibit a
strong commitment to digital agendas and champion a culture that supports digitalisation and sets
clear strategic goals (Ancarani et al. 2019; El Sawy et al. 2016). The communication of a digital
strategy is fundamental to ensuring that all organisational members are aligned and motivated to

meet shared digital objectives (Gurbaxani and Dunkle 2019; El Sawy et al. 2016).

Culture of Innovation. Fostering a culture that embraces DT is also critical for its success
(Chudaeval et al. 2020; Giirkan and Ciftci 2020). Organisations must cultivate an environment
where failure is viewed as a learning opportunity (Dremel et al. 2017; El Sawy et al. 2016) and
where innovation is not only encouraged but rewarded (Herri et al. 2019; Gurbaxani and Dunkle
2019). Empowering employees to experiment and research new ideas is essential for sustaining an
innovative culture that can adapt to and capitalise on digital opportunities (Ancarani et al. 2019;

Gurbaxani and Dunkle 2019).

Capabilities. The development of relevant capabilities, particularly around big data, digital soft
skills, and information management, is required to leverage digital technologies effectively (Dremel
et al. 2017; Gurbaxani and Dunkle 2019). Organisations must invest in upskilling and training their
workforce to ensure that employees can navigate and contribute to the digital ecosystem (Porter and

Heppelmann 2015; El Sawy et al. 2016).

Strategy. Strategic DT considerations include the alignment of employee capacities and
organisational goals, as well as the nurturing of partnerships and ecosystems to enhance digital

capabilities (Goerzig and Bauernhansl 2018; Islam et al. 2017).

While the return on investments in digital initiatives might be uncertain, strategic funding decisions
are essential for nurturing innovation and rethinking organisational structures to support

digitalisation (Karimi and Walter 2015; Gurbaxani and Dunkle 2019).
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Technical Infrastructure. A robust technical infrastructure is the backbone of any successful DT
initiative. This must include competent IT support, advanced software and hardware, and must be
flexible and scalable to accommodate the organisation’s evolving digital needs (Dremel et al. 2017;

El Sawy et al. 2016; Goerzig and Bauernhansl 2018).

Product and Services Fit. Finally, ensuring that DT initiatives are closely aligned with customer
needs and market demands is fundamental. Organisations should also ensure that new digital
offerings are compatible with existing products and services and add discernible value to the

customer experience (Dremel et al. 2017; Matt et al. 2015).
3.6 Theoretical and Practical Contribution, Future Research Outlook and Limitations

This study advances the understanding of DT. By synthesising insights from a range of sources, it
offers a comprehensive framework of the key factors influencing DT. These factors are categorised
according to six distinct dimensions: digital leadership, culture of innovation, capabilities, strategy,
technical infrastructure, and product and service fit. This categorisation provides a structured lens
through which to analyse DT initiatives. We adopt and extend definitions from influential studies
(e.g., Gurbaxani and Dunkle 2019; Matt et al. 2015) to enrich the conceptualisation of DT by

acknowledging its multifaceted and dynamic nature.

Moreover, drawing on the literature, the study underscores the integral role of organisational factors
such as leadership commitment, cultural adaptiveness, and strategic alignment in driving DT
(Dremel et al. 2017; El Sawy et al. 2016). It illustrates how these factors relate to shaping the
trajectory and success of DT efforts. By summarising specific digital capabilities, the study offers
insights into how organisations develop these competencies to enhance their digital maturity and

transformation success (Porter and Heppelmann 2015; EI Sawy et al. 2016).

The findings also provide actionable insights for managers and decision-makers in traditional
organisations embarking on or steering DT initiatives. The critical influencing factors serve as a
strategic guide for prioritising resources, designing interventions, and aligning organisational efforts
towards effective DT. Organisations can use the framework to assess their current DT status,
identify gaps, and plan targeted improvements across the identified dimensions, facilitating a more

structured and informed approach to managing DT.

Finally, the emphasis in the framework on leadership and culture has practical implications for
nurturing an environment conducive to digital innovation. In particular, it highlights the importance

of executive support, a culture of innovation, and employee empowerment in DT success.

Although the study provides a comprehensive overview of influencing factors, the dynamic and
evolving nature of digital technologies means that new factors may emerge. Future research could

explore additional or emerging factors that influence DT.



3 Exploring the Foundations: Key Factors Influencing Digital Transformation 20

The study primarily synthesizes findings from the existing literature, which may not fully capture
organizational contexts or industry-specific challenges. Future studies could investigate how these
factors play out in different sectors or cultural settings, offering a more nuanced understanding of

the DT landscape.

The proposed framework and factors would benefit from empirical validation through case studies,
surveys, or longitudinal research. Such empirical approaches could test the relationships and impacts
suggested here, providing robust evidence for the theoretical constructs outlined. Moreover, given
the transformative impact of the COVID-19 pandemic on digitalization, future research should
consider how the various influencing factors have evolved and what new dynamics have emerged

in the post-pandemic landscape.

Furthermore, given the rapid advancements in technologies such as Al, IoT, and blockchain, future
research could explore how these technologies specifically influence DT and what new capabilities
organizations might need to develop to leverage these technologies effectively. The evolving
technological landscape suggests that organizations must continually adapt and refine their
strategies to stay competitive. Exploring the intersection of these technologies with DT could
provide valuable insights into the future directions of DT and the capabilities required to navigate

this complex terrain.

Overall, while this study offers a foundational understanding of the factors influencing DT, it also
highlights the necessity for ongoing research to keep pace with the fast-moving digital landscape.
Future investigations should aim to provide deeper, context-specific insights and validate theoretical
models with empirical data, ensuring that organizational strategies for DT remain relevant and
effective in an ever-changing environment. Furthermore, exploring the long-term implications of
digital transformation on business models and value creation strategies can offer valuable

perspectives for both scholars and practitioners.

Additionally, investigating the role of leadership in fostering a culture of innovation, examining the
impact of digital competencies on organizational agility, and identifying best practices for managing
remote work are critical areas for further study. Moreover, delving into the integration of
sustainability considerations into DT strategies and exploring how advancements in technology can
harmonize with sustainable business practices would enrich the academic discourse and provide

practical guidance for organizations navigating the complexities of the digital era.
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4 From Theory to Practice: Examining the Evolution of Digital

Transformations” Key Influencing Factors?

This study investigates the impact of the pandemic on DT to empirically test and potentially
refine the list of key influencing factors identified in the previous section. This chapter
integrates theoretical insights with practical observations from expert interviews to provide a
nuanced understanding of how the COVID-19 pandemic influenced DT dynamics. It assesses
the evolution or stability of the identified factors, such as leadership commitment, innovation
culture, and technical infrastructure, in the context of the pandemic. Additionally, it considers
whether any new factors emerged as significant in shaping DT during this period, thereby

providing a detailed examination of the pandemic’s role in influencing organisation’s DT.
4.1 Introduction

In Germany, as in other parts of the world, the sudden lockdown due to the COVID-19
pandemic went from causing individual difficulties to having a massive impact on organisations
and the global economy (Agerfalk et al. 2020; Kamal 2020). Many businesses were forced to
close, reduce operations, or even lay off people. For example, Airbnb cut about a quarter of its
direct employees (Hu and Lee 2020). Other organisations were able to promptly adapt to new
ways of remote work and adapt their BMs to new realities (Carroll and Conboy 2020; Leidner
2020). There were massive changes in internal processes, employee demands, organisational
structures, and market demands as a result of the lockdowns (Soto-Acosta 2020). For instance,
there was a marked increase in customers’ willingness to use digital channels, services, and

products (Almeida et al. 2020; Richter and Mohr 2020).

Recent research shows that consumers are more open to new products and services when their
usual habits are disrupted (Ho et al. 2020). The changes are seen in consumer behaviour (i.e.,
affinity for digital channels) and in working habits in response to short-term requirements.
These changes have the potential to trigger long-lasting transformations in the digital landscape;
it will become the ‘new normal’ to work from home or buy everything online (Kamal 2020). A
social media analysis indicated that remote work would likely remain after the pandemic is over

(Wrycza and Maslankowski 2020). And, we see nowadays that this is in many cases true.

2 This chapter is based on the study “How fo Drive Digital Transformation in a Pandemic and Beyond:
Learnings from COVID-19 Crisis” published in Proceedings of the Pacific Asia Conference on Information
Systems.
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Therefore, it is increasingly relevant to build a better understanding of DT processes and
challenges. Vial (2019, p. 50) reviews the DT literature in the IS field and calls for a more

comprehensive understanding of DT at various levels of analysis.

He notes the need to ‘better understand the strategic implications of DT and the dynamic
interactions that take place between firms and their environment as digital technologies
continue to impact these interactions’. This necessity gained even higher significance as a result
of the COVID-19 pandemic. The social distancing requirements and multiple restrictions
motivated the establishment of novel BMs and accelerated the use of technology. Scholars
argue that increased DT of companies will ensure that they are more “crisis-proof” for the future
(Dwivedi et al. 2020). However, these circumstances also raise many questions for the future:
How should our working habits and lifestyle look after COVID-19 (Boland et al. 2020)? Will
this new normal simply become our normal? Are the adaptations of BMs and changes during
this period also suitable for the future without COVID-19? Several scholars call for
investigations (e.g., Agerfalk et al. 2020; Rai 2020; van der Aalst et al. 2020) into these issues.

There is a strong impetus to examine the pandemic’s impact on DT drivers within organisations
and the consequent effects on both research and practice (e.g., Agerfalk et al. 2020; Leidner
2020). Therefore, we conducted interviews with knowledge workers from German
organisations to obtain insights on the changes induced by the lockdown. We include entities
of various sizes and sectors to ensure a comprehensive understanding of different organisational
contexts. The objectives of this investigation are multifaceted. First, it is intended to augment
the existing body of knowledge by introducing new factors that significantly influence the
transformation of processes, products, and services. Second, it is intended to pinpoint critical
drivers of DT during the crisis and offers guidance for organisations to enhance their
preparedness for a potentially altered future. Third, it is intended to identify areas for further

inquiry to solidify the guidance provided.

The structure of the remainder of this study is as follows. Following an introduction to the
theoretical foundations of DT and its determinants, we offer our detailed methodology,
including the approach to data gathering and the analytical procedures employed. Finally, the
empirical outcomes are presented. We then discuss these findings and conclude by outlining

the implications for future research and practical application.
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4.2 Theoretical Foundation

Pre-pandemic DT is understood as a comprehensive change process that integrates digital
technology into all areas of a business, fundamentally changing how organisations operate and
deliver value to customers (Matt et al. 2015; Vial 2019). It is distinguished by its emphasis on
holistic change that impacts various organisational dimensions, including strategy, culture, and
infrastructure. Pre-pandemic studies describe DT as a multifaceted process influenced by

various organisational, technological, and environmental factors (Hanelt et al. 2020; Vial 2019).

The pandemic necessitated a re-evaluation of these factors, and researchers and practitioners
were urged to scrutinise the evolving DT dynamics. The onset of the pandemic amplified the
urgency and the scope of DT, pushing organisations to rapidly adapt their processes, products,

and services to a digital-first environment (Richter and Mohr 2020; Almeida et al. 2020).

The pre-pandemic literature identifies numerous factors influencing DT; a thorough analysis of
these is offered in the study in the preceding section. Each of the identified factors has a crucial
role in shaping the trajectory and effectiveness of DT initiatives. For instance, digital leadership
is pivotal in setting a vision for DT (Dremel et al. 2017; El Sawy et al. 2016). The pandemic
further catalysed DT, accelerating digital adoption and forcing a re-evaluation of existing DT
strategies and models. Organisations have had to confront immediate demands for
digitalisation, often reshaping their infrastructure, strategies, and operations in real time to
maintain continuity (Leidner 2020; Agerfalk et al. 2020). These circumstances highlighted the
resilience of organisations and exposed new vulnerabilities and challenges, demanding a fresh

look at the factors influencing DT in the post-pandemic era.

DT is far-reaching and needs to include the organisation, its products and services and the
external environment. COVID-19 mainly affected environmental factors, which, in turn, caused
organisations to change. Shutting down physical interactions accelerated the DT trend (Dwivedi
et al. 2020; Leidner 2020). The pandemic-related challenges increased organisations’
awareness of DT (Richter and Mohr 2020), as distanced interactions are rarely feasible without
digitalisation. Nevertheless, multiple sources claim that despite the need for DT, organisations
have limited financial resources (e.g., Berg 2020; Karabasz 2020). Finding digital talent was
already a challenge (Dahlander and Wallin 2018) and is becoming increasingly difficult due to

increased demand.

The background for this research is created by reviewing studies on DT challenges related to
or caused by the pandemic. However, most of the studies identified are not properly scientific;

these include editorials, critiques, and individual opinions.
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For instance, recently published opinion pieces argue that organisations must transform their
digital capability to deal with future crises (Fletcher and Griffiths 2020; Leidner 2020). Soto-
Acosta (2020) argues that the pandemic is accelerating DT by forcing businesses to join digital
business platforms, automate tasks, or facilitate remote working with virtual tools. Kamal
(2020), by contrast, points to the pandemic’s effects that have been disruptive (i.e.,
digitalisation and transformation of business processes and operational practices) and
destructive (economic crisis). Leidner (2020) claims, however, that COVID-19 opened space
for new BMs and opportunities from the combination of digital and traditional businesses (e.g.,

blended learning that combines onsite and e-learning).

Marabelli et al. (2021) also discuss the impact of IT on organisational practices during and after
the pandemic. They describe ‘digital scars’ that might remain due to the irresponsible usage of
technologies during the pandemic. In particular, those scars are °‘ethically problematic
sociotechnical innovations that outlast their emergency rollouts, when broader effects of these
technologies could not be carefully examined’. Lastly, Dwivedi et al. (2020) assess the key
challenges of COVID-19, outlining experts’ opinions on different topics (e.g., online learning,
digital strategy, Al). Although these studies are highly valuable for future research, many are

only reflections, individual opinions, and remarks.

The commentary by Dey et al. (2020) sheds light on a need for empirical evidence and
conceptual enrichment in the wake of the COVID-19 pandemic. Several scholars discuss
research areas and methodologies suitable to investigate concepts in relation to the emerging
crisis, such as virtual collaboration, new technologies, and remote work (e.g., Dwivedi et al.

2020; Fink 2020; Ting et al. 2020). Only a few empirical studies consider the link to DT.

Waizenegger et al. (2020) study the negative effects on team collaboration of mandatory work
from home. They find that virtual collaboration decreases spontaneous knowledge sharing and,
as such, threatens the problem-solving and innovation capabilities of teams. Recent research
indicates that while there are virtual alternatives, these cannot replace onsite meetings entirely
(Whillans 2021). Kodama (2020) finds a substantial increase in the use of cloud-based
collaboration tools (e.g., Teams, Slack, and Zoom), while Hacker et al. (2020) show how social
technologies (e.g., Zoom) allowed a new virtual togetherness during the lockdown by
facilitating access to everyday activities and contacts that were ‘locked away’. Finally, Abbu et
al. (2021) analyse the unprecedented DT experienced by the grocery business and accelerated
by the pandemic. These articles show how organisations struggled to manage the enforced

digital shift to maintain business continuity.
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Papagiannidis et al. (2020) and Papadopoulos et al. (2020) discuss how organisations can be
more prepared for future crises and minimise risks to business continuity. Seetharaman (2020)
concludes that an organisation’s chance of survival is associated with its agility and its ability

to seize opportunities.

This study is intended to help organisations on this path by exploring how such struggles could
transform into opportunities. The aim is to explore how the key factors influencing DT in
organisations have changed and what we can learn from such changes. The SLR in the study
above helps to construct a more comprehensive list of DT drivers. The existing research is
assessed to gather all relevant literature related to DT and its key influencing factors. These are

listed and sorted into six categories, as shown in Table 1.

Each DT success factor must be re-examined in the wake of the pandemic. For instance, digital
leadership now extends beyond vision setting to ensuring agility and rapid decision-making in
crisis situations (Ancarani et al. 2019; Herri et al. 2019), while a culture of innovation must
accommodate remote collaboration and digital ideation (Chudaeval et al. 2020; Giirkan and

Ciftci 2020).
4.3 Methodology

This study mainly follows the principles of planning, designing, preparing, collecting,
analysing, and sharing data described in Yin (2009). It is based on qualitative interviews that
offer rich descriptions of DT as the basis for further statistical analysis, contributing to the
literature and providing lessons for practitioners (Wiesche et al. 2017). The research model,

depicted in Figure 3, outlines the study’s approach.
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Figure 3: Research Model
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4.3.1 Data Collection and Interview Setting

Representatives from various industry sectors were selected to participate in interviews to
ensure a diverse and comprehensive understanding of organisational responses to DT. A
representative is defined as an individual capable of providing detailed insights into the DT
process within their respective organisation. These individuals, or ‘knowledge workers,” use
knowledge as their primary asset and tool in their professional role; those included in this group
range from engineers and managers to programmers, consultants, and business developers
(Davenport 2005). Following the methodology outlined by Yin (2017), the selection of
interviewees was based on a heterogeneous purposive sampling approach, considering

individuals in managing roles, those with a comprehensive understanding of DT within their

organisation, or those with over three years of experience in their current role.

ID Industry Function

I-1 Automotive Development of a digital software for controlling and finance
I-2 Food Digitalization of processes within the supply chains
I-3 Consulting Connecting digital collaboration and activities

I-4 Engineering Development of digital services and applications

I-5 Consulting Change management in consulting services

I-6 Manufacturing  Digitalization of financial processes

I-7 Consulting Provision of software development services

I-8 Technology Digitalization of the retail sector

I-9 Finance Developing software for regulatory processes

I-10 Production Development of digital services for sanitary facilities
I-11 Finance Creating new solutions using technology possibilities
I-12 Software Improving customer experience through digitalization
I-13 IT Consultancy  Consulting services related to the DT processes

I-14 Media Management of communication tools and channels
I-15 Transportation =~ Management of customer networks and needs

Table 2: Overview of the DT Interviewees
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Contact with potential participants was established through personal networks via LinkedIn or
other preferred communication channels. A total of 15 interviews were conducted. Participant
details, including industry and function, are summarised in Table 2. The willingness of all
contacted individuals to participate reflects their interest in DT and their readiness to share their
perspectives. Invitations to participate included a brief overview of the study, avoiding
additional preparatory materials so that participants’ unfiltered perceptions of DT in their

organisations can be captured in the interview.

A semi-structured interview guide was employed, comprising fourteen open-ended questions.
If participants pre-emptively addressed a query, this was acknowledged, and they were asked
if they wished to expand on their earlier responses. The interview guide is based on the findings
from the SLR presented in Table 1 and from the study above that formed the preliminary
groundwork for this investigation. While the DT drivers identified in prior research inform the

interview guide, they were not intended to confine the study’s scope

The aim is to employ the factors identified in the literature as influencing DT as a reference
point for participants, encouraging them to reflect and provide personal insights without
constraining their responses. By framing open-ended questions, the expectation was to identify
additional drivers not previously acknowledged in the literature. The interviews were conducted
from October 2020 to March 2021 and took place virtually to ensure the safety of all involved.
Each interview was a one-on-one session lasting approximately 30 to 45 minutes, utilising built-
in recording technologies of the communication platforms used, including Microsoft Teams.
Participant consent for recording, storage, and processing is obtained at the beginning and
reaffirmed ‘on tape’ as an alternative to a written declaration; basic demographic information,
such as industry, role, and age, is requested, with minimal personal data collected out of respect

for participant privacy.

4.3.2 Coding and Data Analysis

Data analysis was conducted using structured content analysis following Lacity and Janson
(1994) and Mayring (2002) and adhere to the seven principles of interpretive field research by
Klein and Myers (1999). The analysis focuses on understanding participants’ perspectives on
the COVID-19-related factors influencing DT, iterating through individual responses to
synthesize insights. Open coding is applied to the entirety of the data, followed by selective

coding iterations that align codes with categories identified in the SLR (referenced in Table 1).
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DL COIl DC S TI PSF Total
# Total 71 55 73 40 40 70 349
# Duplicates 31 22 47 17 19 48 184
% Duplicates  44% 40% 64% 43% 48% 69% 53%

Legend: DL — Digital Leadership | COI — Culture of Innovation | DC — Digital Capabilities |
S — Strategy | TI — Technical Infrastructure | PSF — Product and Services Fit

Table 3: Overview of Duplicate Ratios in Codings

Additional categories are inductively formulated during the selective coding phase if existing
ones do not align; the intention is to enhance the current model, especially regarding the impacts
of COVID-19. Coding units consist of sentences and paragraphs that elucidate COVID-19-
induced changes. For validity and reliability, new categories are only acknowledged if
mentioned by over half the participants (at least eight). Independent coding by two researchers
enhances the study’s rigour and reliability; QCAMap is employed for this process (Fenzl and
Mayring 2017). Out of a total of 349 statements coded, the congruency between coders ranges
from 40 to 60%, with the overall duplication rate at 53%. Table 3 presents a breakdown of these
duplicates by their primary driver. The average congruency is attributed to the coders’ varied
backgrounds, which influence their interpretation of participants’ statements, as highlighted by
prior research (Armstrong et al. 1997). Thus, the incorporation of both sets of coding results
and the deliberation on all divergent coding (e.g., different categories, coded/non-coded) are

employed to achieve consensus.
4.4 Results

Table 4 displays the key drivers of DT identified during the COVID-19 lockdown, each
illustrated with a quote. The subsequent discussion centres on newly identified drivers and those

with characteristics that transformed due to the pandemic.

4.4.1 Digital Leadership

During the lockdown, the commitment and understanding of executives played a very important
role in the DT of organisations, as one interviewee stresses: ‘[Digitalisation] is slightly
accelerating but more in the way that leadership team is now even more aware of its

importance.’ (I-5).



4 From Theory to Practice: Examining the Evolution of DT's Key Influencing Factors 29

The lockdown helped leaders become aware of the need for full dedication and commitment to
the digitalisation of internal processes as well as products and services. As Interviewee 1-3
stresses, ‘COVID for us was, besides all the pain and challenges, new frame conditions. We
have seen that leadership in [a] digital environment is even more important, and we need to

dedicate to bring that to life.’

While the lockdown may have prompted executives to better understand and commit, it created
the challenge of remote and socially distant leadership: ‘[Leaders] see that they need new
practices and [a] new mindset of routines to be productive without losing oneself. We are
targeting a lot now the connection of oneself and to others through [a] screen.’ (I-5) Finally, the
lockdown posed a new set of issues for leaders: ‘Now, [leaders] sometimes go even into more
psychological issues related to the home office: What can I do if I do not have a separate

working space, how I can distinguish between working and private.” (I-1).

4.4.2  Culture of Innovation

The DT element that causes the most stress for management and employees is how to pursue
innovation with a virtual setup. Although many interviewees praise the idea of virtual
collaboration, most note that workshops and innovation processes were held back: ‘It is
definitely harder. Some people [like] me are working really with pictures. I need my hands to
dive in the non-existing world that which is really in your head. This kind of staff is hard to
reach virtually.” (I-9) Many interviewees state that they were unaware of or lacked effective
virtual tools, methods and processes to, for instance, work on new business ideas. As an
example, Interviewee I-4 states, ‘I think [the] third development we have seen is that
productivity stayed high but innovation decreased so the companies see that they can be almost
as productive from home as people work remotely together, but creative potential, innovation
workshops - this is not as easy to transfer to a virtual space.’ Interviewee I-11 also notes that
‘During the crisis, people do work efficiently in a digital way, but this part when the innovation
comes up, for example, where people have to discuss together, draw something or work in a

team or maybe take a work trip this is going down.’

4.4.3 Digital Capabilities

The willingness of employees to digitally collaborate increased because they were forced to see
the positive sides of such an effort: ‘For the very first time people are switching to a virtual
space and see also the benefits that they do not have to travel a lot, that they are flexible with

their time’ (I-3).
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Many interviewees noticed multiple advantages of using virtual tools during the lockdown: ‘I
think that we learned from this crisis that discussions on Skype or Teams or whatever digital
tool may be even more effective and efficient than these discussion in one room where everyone
wants to show off” (I-1). Interviewees point out that, as a result, their digital capabilities
generally improved. Most experts mention that although there is a need for basic training, due
to the crisis, organisations have actually cut the budget for these. Finally, experts mostly agree
that virtual training still has potential for improvement: ‘The biggest topic in the area of training
1s which tools should be used and how can virtual training be attractive. Everyone knows about

online courses, but how can we excite the attendees?’ (I-12)

4.4.4 Strategy

Most interviewees point out that there is a lack of funding for new digitalisation projects, and
despite the urgency, a smaller number of innovative initiatives despite the urgency thereof. As
our interviewee put it: ‘Digitalisation has become more important, but due to the current
situation, it has also become harder for companies to invest’ (I-7). Furthermore, at the beginning
of the lockdown, existing projects and initiatives, as well as organisational structures, were
somehow ‘questioned’. Revising organisational structure was another important factor for DT
in organisations: ‘This acceptance really grew through COVID; we accept more and more that
things do not have to be done here in Germany, and they can happen in Amsterdam or Vittoria

or in the US somewhere’ (I-5)

4.4.5 Technical Infrastructure

The enhancement of IT department capabilities and remote support emerged as a pivotal driver
of DT. For instance, one participant notes that ‘An increase in the speed and efficiency of IT
response to queries is amazing, and this is probably because of the improvement in resource
allocation in IT support’ (I-12). Interviewees underscore the critical role of IT support in DT
success, citing enhancements such as ‘innovative hardware distribution systems’ (I-8).
Additionally, during the initial stages of the lockdown, as one of the experts points out, ‘robust
remote support is essential’ (I-11); remote support was very important, facilitating a seamless

transition to remote work environments and compensating for the reduced onsite IT support.
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Main DT Drivers Example Quote
Category
Leadership Effective Remote ‘The challenge for leaders to work in an environment

Leadership where they are not in the same physical room with their
team, I think for some people that was quite new.’ (I-3)

Understanding of ‘Now, [leaders] try out new things and are open to the

Executives suggestions from the younger generation. I do think that
a lot has changed.” (I-12)

Commitment from ‘But all of this was quite slow in the past, adapting these

Executives new tools, but because of the pandemic these projects
get the prioritized.” (I-9)

Culture of Digital Collaboration ‘People did not work from home; people did not even

Innovation have phones or headphones. [ would say that COVID
tremendously accelerated and [put] this 20-30 years’
jump into today.’ (I-5)

Virtual Innovation ‘During the crisis people do work efficiently in a digital
way but this part when the innovation comes up for
example where people have to discuss together, draw
something or work in a team or maybe take a work trip -
this is going down.” (I-11)

Digital Development of ‘There's lots of things I've learned in terms of digital
Capabilities Digital Competencies  tools that I never even knew existed.” (I-15)

Fostering of Internal ‘We have Skype sessions where you can dial in and

Knowledge Transfer then people explain how they used this and that working
model. Internal learning but I am not aware of big
digital trainings.” (I-7)

Virtual Development ‘Also, how can virtual training be attractive? Everyone

of Capabilities knows about online courses, but how can we excite the
attendees?’ (I-12)

Strategy Funding of Initiatives ~ ‘On the one hand, one is more open to invest to try out
with Uncertain Return  new things. There is more willingness to invest.

on Investment Digitalization has become more important, but due to
the current situation, it has also become harder for
companies to invest.” (I-13)

Revising ‘COVID is the reason you can question everything that

Organisational you made so far.” (I-1)

Structure

Technical Remote IT Support ‘Since IT support is not possible onsite or at least
Infrastructure reduced due to lesser demand. Thus, there were capacity
reductions on this site and the digital support was
strengthened.” (I-12)
Competent IT ‘They had hotline if you have problems, you can call
Department them and they helped.” (I-2)




4 From Theory to Practice: Examining the Evolution of DT's Key Influencing Factors 32

Product and Targeting new ‘What we expect in the future once the crisis is gone,

Services Fit Customer Pain Points  once a pandemic has come at that stage, what driving
patterns? All of our customers will be quite different
from what we had originally meant to be before Corona
started.” (I-15)

Serving Market ‘We have done several things and recognized that our

Demands customers have changed their behaviors due to the
corona crisis and that we need to adapt our products and
our thinking to the customers.’ (I-14)

Table 4: DT Drivers during COVID-19 Lockdown

4.4.6 Product and Services Fit

Participants indicate that during the first lockdown, customer demands were changing:
‘Requirements have definitely changed and also in a way that they are way more specific.
Previously, [customers] postponed digital projects, but now they have received a radical push
with the importance of digitalisation, and their requirements are much more specific and
detailed’ (I-12). They highlight the importance of agility and the need to react promptly: ‘We
have recognised that our customers have changed their behaviours due to the Corona crisis and

that we need to adapt our products and our thinking to the customers’ (I-14).
4.5 Implications for Research and Practice

This section elaborates on the findings and their implications for academia and industry,
specifically focusing on actionable insights for navigating DT in pandemic contexts and
potentially enduring changes. Key observations are summarised, particularly highlighting
newly identified DT drivers that may become permanent post-pandemic, as outlined in Table
4. While there is extensive discussion in the literature on the established DT drivers, this
discussion centres on novel drivers, identified through interviews, that may persist post-

pandemic (Boland et al. 2020) and examines the pandemic’s effects on pre-existing drivers.

Executive understanding and commitment remain paramount for successful DT, as these factors
encourage and support the workforce and leadership (Ancarani et al. 2019; Dremel et al. 2017;
Gurbaxani and Dunkle 2019; Herri and Handika 2019; Karimi and Walter 2015). The analysis
validates these two elements as crucial DT drivers during the pandemic, and shows how the
lockdowns had a positive impact on executive commitment and DT understanding within
organisations. The shift to remote leadership emerged as a significant theme, illustrating
executives’ learning curve with respect to remote workforce productivity and trust (Bartik et al.

2020; Bartsch et al. 2020; Waizenegger et al. 2020; Kane et al. 2021).

At the onset of the lockdown period, the culture of innovation culture was not initially
prioritised. Despite the recognised need for creative solutions (Kudyba 2020), challenges in

fostering virtual innovation have become apparent.
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The impact of collaboration systems on knowledge sharing underscores innovation’s reliance
on interaction (Kodama 2020), with lockdown potentially hindering innovative culture due to
a reduction in spontaneous collaboration (Waizenegger et al. 2020). This analysis underscores
the importance of digital competencies during the pandemic. Lockdowns catalysed the
improvement of digital skills, primarily through internal knowledge exchange, transforming
informal learning into more structured formats (Tynjdld 2008; Kyndt and Baert 2013). The
findings suggest that there is an emerging focus on the development of virtual capabilities
within IS research, emphasising engaging and interactive online learning methods (Soto-Acosta

2020). The strategy remains particularly important in organisational DT.

The lockdown also impacted funding for innovative initiatives, highlighting the need for
structural reassessment and strategic reorientation to leverage potential post-crisis opportunities
(Dwivedi et al. 2020; Kamal 2020). Technical infrastructure, particularly remote IT support,
emerged as a crucial enabler for DT during lockdowns. The distinctiveness of remote support
(as compared to conventional IT assistance) demands further investigation into its role in
organisational DT. Lastly, the pandemic’s impact on the alignment of products and services
with market demands signifies a shift in organisational focus towards agility and responsiveness
to rapidly evolving customer needs; companies need to reassess their operational and strategic

approaches to maintain relevance and competitiveness in a changing market landscape.
4.6 Conclusion

The COVID-19 pandemic and the resultant lockdown posed significant challenges for public
health systems and economies worldwide (McKibbin and Roshen 2020). Unpreparedness was
evident across the board, and most nations implemented extensive lockdowns. Organisations
were compelled to swiftly transition to digital operations, adopting online practices and digital
product offerings (Almeida et al. 2020). The impact of this crisis on DT in organisations raises

questions about future preparedness and contains lessons for post-crisis resilience.

Remote leadership became crucial in driving DT when employees transitioned to remote work.
The culture of innovation and encouragement for new initiatives suffered, prompting a call for
further research into innovation within virtual settings and the digital evolution of business
concepts in resource-constrained environments. The pandemic period made clear that
organisations must continuously adapt their offerings in response to evolving market demands
and customer preferences. The evolving ‘new normal’ will undoubtedly reshape DT, warranting
deeper examination to capitalise on these transformations. The limitations of this study include
its interpretive approach, reflecting the researchers’ perceptions. While this study considered
diverse industries, not all were included, and the focus is on German organisations. Finally, the

study’s insights are drawn solely from the responses of knowledge workers.
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5 Deep Dive into Digital Transformation: Business and IT Collaboration in

Traditional Organisational Context®

This study explores the challenges in aligning business and IT experts while developing digital
services in the automotive industry. It highlights how differences in their perspectives on
business values, technological functionalities, and development strategies can impede
collaboration. This research ties into the previous studies by examining a specific DT challenge
and emphasising the critical role of effective business—IT collaboration in successful DT in

traditional organisational settings.
5.1 Introduction

This study investigates the intricacies of business and IT collaboration within the automotive
sector. In the context of rapid technological evolution, IS development catalyses new business
value creation (Fichman et al. 2014) and requires a comprehensive reassessment of
organisational and managerial frameworks (Chanias and Hess 2016; Firnkorn and Miiller 2012;
Hanelt et al. 2015). For established firms in particular, digital technology integration
necessitates a departure from conventional innovation trajectories without undermining existing
product innovation strategies (Henfridsson et al. 2014; Henfridsson and Yoo 2014; Svahn et al.

2017; Tiwana et al. 2010).

The automotive industry stands at a crucial juncture. Emergent technologies point to
unprecedented avenues for digitalisation, enabling vehicular communication and the creation
of digital service platforms (Brookes et al. 2014; Broy et al. 2007; Golestan et al. 2015; Pillmann
et al. 2017; Venkatesh et al. 2012). The sector’s shift towards in-house digital service provision
is a response to the dynamic competitive landscape and demands substantial managerial and
organisational transformation (Henfridsson et al. 2014; Henfridsson and Yoo 2014; Kyriazis

and Varvarigou 2013; Porter and Heppelmann 2014; Tiwana et al. 2010).

The synergy between business and IT expertise emerges as a pivotal element in such
transformation, and a nuanced understanding of this collaboration is needed to harness the full
potential of digitalisation (Gregory et al. 2015). Despite extensive discussion of strategic
business—IT alignment in IS research (Reynolds and Yetton 2015; Vermerris et al. 2014), there
is a discernible gap in the literature regarding alignment at the operational or project level
(Campbell 2005; Cragg et al. 2002), particularly within the automotive sector’s evolving digital

environment.

3 This chapter is based on the study “How Challenging is the Development of Digital Services in an Automotive
Environment? An Empirical Study of the Incongruences between Business and IT Experts” published in
Proceedings of the International Conference on Wirtschafisinformatik.
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This research identifies incongruities in business and IT perspectives regarding digital service
development. We employ the technological frames of reference theory (TFR; Orlikowski and
Gash 1994) to examine the perceptions and sense-making processes of project stakeholders
(Davidson 2006; Goes 2013). We offer a nuanced understanding of the challenges and
alignment opportunities in fostering effective business—IT collaboration, which is crucial for

realising the strategic advantages of DT in the automotive industry.
5.2 Theoretical Foundation

The sections that follow outline the theoretical contributions in the literature that address the
alignment of business and IT. The discourse is extensive and focuses on the strategic and
operational coordination essential for harnessing IT to achieve business goals and support
innovation. Additionally, the application of TFR theory provides a theoretical foundation for
scrutinising perceptions and interactions regarding IT in organisational settings. Proposed by
Orlikowski and Gash (1994), TFR theory serves as a prism through which to view and analyse
the interpretations of organisational stakeholders—specifically, those from the business and IT
sectors—of their technological context. This perspective aids in comparing their respective
viewpoints, revealing how perceptions shape technology-related decisions and implementation.
By merging insights from these theoretical frameworks, the literature advances our
understanding of the intricate relationship between business strategies and IT functionalities,

highlighting how important alignment is in attaining DT and operational efficacy.

5.2.1 Business and IT Alignment

This section explores recent theoretical advancements in the literature concerning the alignment
of business and IT, particularly in light of the transformative impact of digitalisation. Studies
increasingly focus on digital services and DT, addressing such areas as personal information
disclosure (Anderson and Agarwal 2011), technology and innovation (Dougherty and Dunne
2012), intellectual property governance (Greenstein et al. 2013), ecosystems (Riasanow et al.
2017), incumbent firm challenges (Svahn et al. 2017), and supply chain intricacies (Xue et al.
2013). These studies illuminate the comprehensive nature of digital services as utilities
facilitated by digital transactions (Athanasopoulou et al. 2016; Williams et al. 2008); the
integration of diverse resources and IT artefacts culminates in novel value creation (Lusch and

Nambisan 2015; Nambisan et al. 2017).

The literature contains an extensive examination of the synergy and alignment between business
and IT functions. Analytical reviews (Chan and Reich 2007) and empirical studies (Gerow et
al. 2014) have laid the groundwork for understanding the various types of alignment, including

strategic, infrastructural, and process-oriented alignment.
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Haffke and Benlian (2013) highlight the significance of interpersonal dynamics in business—IT
partnerships, and Preston and Karahanna (2009) focus on the alignment of organisational IS
strategies with broader business objectives. Sledgianowski and Luftman (2005) further
advocate for sustained strategic alignment between business and IT and propose tools and

frameworks to do so.

In the context of ongoing DT, the role of IT transcends operational efficiency, becoming a
driver of innovation and new service development (Horlach et al. 2016). The evolution of
digitalisation necessitates structural and strategic realignments within traditionally product-
centric industries, such as automotive manufacturing (Juehling et al. 2010; Mahut et al. 2015),
and requiring the reconciliation of business and IT objectives (Delaney and Levy 2017; Gregory
et al. 2015). As IT is more deeply integrated into BMs (Campbell 2005; Lindgren et al. 2008;
Omerovi¢ et al. 2020), the development of digital services requires a new paradigm of
collaboration between business and IT entities (Matthies et al. 2016; Pagoropoulos et al. 2017).
There is thus a need for a nuanced understanding of the relationship between these in the context
of DT. This research illuminates the evolving dynamics of business and IT collaboration,

providing insights into their alignment in the era of digital service proliferation and DT.

5.2.2 Technological Frames of Reference Theory

The TFR theory offers an insightful analytical perspective to assess project participants’
perceptions and interpretations of technology-related project requirements. The TFR theory, as
conceptualized within the field of IS by Orlikowski and Gash (1994), explains that various
stakeholders within a project may possess distinct ‘technological frames,” which encapsulate
their views on the utility, importance, and implications of technological applications. The
foundational work by Orlikowski and Gash (1994) delineates three frame domains that shape
individual and group understandings of, and interactions with, technology: the ‘nature of
technology,” which encompasses beliefs about technology’s capabilities and functions;
‘technology in use,” which describes perceptions regarding the actual application and outcomes
of technology; and ‘technology strategy,” which refers to the envisioned role and value of

technology in particular organisational contexts.

Orlikowski and Gash (1994) employ interviews with technologists and users regarding ‘notes
technology’ to argue that divergence in the views of these groups can lead to challenges and
conflicts in the use of technology; the authors highlight the importance of TFR theory in
diagnosing and addressing such disparities. Subsequent research affirms the relevance of the
TFR theory in various contexts, demonstrating that disparities in technological frames can
precipitate organisational inefficiencies and impede effective technology integration and usage

(Allen and Kim 2005; Luftman and Brier 1999).
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There has been extensive empirical validation of the theory, underscoring its applicability
across diverse scenarios and disciplines (Hsu 2009; Lin and Silva 2005; Mathieu et al. 2000;
Williams et al. 2008). By contrast, a minority of studies identify instances in which the
anticipated effects of frame incongruence did not materialise as expected, offering a more
complex picture of the theory’s applicability (Davidson 2000; Kilduff et al. 2000). The
implications of frame incongruence are taken up in scholarly discussions on strategies to foster

alignment and coherence among different organisational groups.

Various mechanisms are proposed to mitigate misalignment and its associated challenges,
including leveraging power dynamics (Davidson 2002), engaging in political strategies
(Kandathil et al. 2011), enhancing interaction and communication (Sarker et al. 2005),
promoting knowledge exchange (Robey and Sahay 1996), deepening the understanding of
technology (Horlach et al. 2016), and implementing tool support alongside clear procedural
guidelines (Harnisch et al. 2013). These strategies are intended to reconcile technological
frames to enhance organisational efficiency, improve technology adoption, and ensure
alignment between business and IT sectors; the latter is crucial for achieving strategic and

operational objectives in an increasingly digitalised corporate landscape.
53 Methodology

The investigation into the underlying causes of challenges in the development of digital
services, as perceived by business and IT experts, utilized an interpretive case study
methodology (Yin 1989). This approach is particularly useful when delving into the cognitive
processes that underpin technology-related judgements (Nardon and Aton 2012) and offers a
thorough exploration of the subject matter (Flynn and Du 2012; Huang et al. 2014; Kaiser and
Buxmann 2012). Interpretive case studies are based on the principle that knowledge emerges
from experience and interaction, shaping individuals’ cognitive structures and influencing their

engagement with technological and organisational environments (Fiol 1994; Griffith 1999).

TFR theory, as proposed by Orlikowski and Gash (1994), is employed as a framework to
understand the challenges encountered in the collaboration between business and IT domains.
The TFR theory allows a nuanced examination of how distinct perceptions and expectations
regarding technology, shaped by individual and collective experiences, can influence
collaborative efforts and outcomes. It serves as a lens to identify and understand the differences
in the technological frames of business and IT experts in the development of digital services.
The sections below elaborate on the specific methodologies and analytical strategies adopted.
The focus is on how the TFR framework guides data collection and analysis to enable a
comprehensive understanding of the cognitive and interpretive dimensions underlying

collaboration between business and IT experts.
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This methodological exposition clarifies how the theoretical and empirical aspects of the
research coalesce to address the pivotal research question, shedding light on the cognitive
underpinnings and interpretive dynamics that characterise the interaction between business

acumen and IT expertise in the context of digital service development.

5.3.1 Research Setting

The case study considers the dynamics of collaboration between business and IT professionals
engaged in developing a digital service at a renowned German automotive company, hereafter
referred to as CAR AG, to preserve confidentiality. The choice of company for this detailed
inquiry is informed by several pivotal factors, including the company’s proactive engagement
with digitalisation, the complex challenges faced during its inaugural venture into digital
service development, and the accessibility of comprehensive information about its operations.
CAR AG stands as a global powerhouse in the commercial vehicle sector, employing nearly
300,000 individuals worldwide, suggesting its vast organisational structure and extensive reach
in the industry. Its current core objective is to transition from a traditional manufacturing
business to an avant-garde provider of comprehensive digital services and solutions,

encapsulating an ambitious transformation agenda.

The focus of the case study is a specific digital service project initiated in 2015 with hardware
and software components designed to integrate seamlessly within vehicles. This digital service
is envisioned as an open platform for hosting CAR AG’s proprietary software and services as
well as those from external parties, thereby embodying a versatile and inclusive digital
ecosystem. By 2018, this project had garnered significant attention and participation across
various departments within CAR AG, emphasising its importance and cross-functional nature.
The expertise of personnel involved in the service can be broadly as concerning business and
IT, with each bringing a unique perspective and knowledge to the development process.
However, interactions among these experts were sporadically organised, and deeper

investigation into their collaborative processes was needed.

This scenario offers a unique opportunity to explore the interplay of business and IT
perspectives in the context of digital service development within an automotive giant. In-depth
interviews with those directly involved in the project bring to light the intricacies of their
collaboration and make it possible to discern their respective interpretations and views on
digital service development, as well as identify any challenges encountered. Such an
investigative approach is intended to yield critical insights into factors influencing the efficacy
of cross-disciplinary collaboration in the realm of digital innovation at CAR AG, thereby

contributing valuable knowledge to the existing literature in this area.
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5.3.2 Data Collection and Analysis

This research uses an interpretive case study methodology, rigorously following the procedural
guidelines outlined by Yin (2009). It encompasses several stages: planning, design, preparation,
data collection, analysis, and dissemination. The focus of the analysis is the business and IT

professionals engaged in collaborative efforts to develop a digital service at CAR AG.

The roles of the experts in the digital service are delineated, with business professionals
concentrating on aspects like customer requirements and pricing strategies and IT specialists
dedicated to the technical facets of software and hardware development (Table 5). Experts, as
defined by Bogner et al. (2009), possess distinct and advanced knowledge in their respective
fields; the business and IT personnel involved in this study as key informants clearly qualify.
Data were collected through interviews conducted in person over May and June 2019,
employing a semi-structured format to guide the dialogue while allowing flexibility and depth
in the responses (Gibbert et al. 2008). Yin’s (2017) recommendations inform the selection of
interviewees and ensure a diverse and knowledgeable participant base; participants fulfil the
criteria of being well-informed, actively engaged in relevant business or IT units, and with a

minimum of three years of experience in their roles.

ID Y | Function | Expertise ID Y | Function | Expertise

BU1 4 | Business Developer IT1 3 | Software Developer
Use Case Development Diagnosis and Flashing

BU2 5 | Strategy Expert IT2 | 3 | Software Architecture Expert
Migration of Data Device Management

BU3 3 | Sales Manager IT3 4 | Software Developer
Customer Acquisition Prototyping

BU4 3 | Business Developer IT4 | 5 | Software Developer
Use Case Development Prototyping

BUS5 3 | Sales Expert ITS | 5 | Software Architecture Expert
Use Case Development Testing

BU6 6 | Service Product Owner IT6 | 3 | IT Project Manager
Substitution Use Case Defining IT Requirements

BU7 4 | Sales Expert IT7 | 6 | Platform Development
Customer Requirements Expert Technological Fit

BUS 3 | Business Developer IT8 | 4 | IT Security Manager
Use Case Development Security Testing

BU9 5 | Strategy Expert IT9 | 4 | IT Project Manager
Strategy Development Technological Feasibility

Table 5: Interviewed Experts
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In total, eighteen interviews were meticulously executed, with insights offered on the business
and IT sectors through questions crafted to elicit comprehensive perspectives on individual
roles, experiences, and perceptions of the digital service’s business value, technological
functionality, and perceived developmental success. This approach aligns with the interpretive
principles articulated by Klein and Myers (1999), promoting a thorough understanding of expert
viewpoints within the broader organisational and project context. The analytical phase employs
a content analysis strategy (Lacity and Janson 1994), allowing an expansive yet nuanced

exploration of the data (Walsham 1995; 2006).

Initial open coding, as per Miles et al. (1994), identifies key themes and patterns. These are
further refined through alignment with the TFR theory (Orlikowski and Gash, 1994),
emphasising the examination of frame incongruences—differences in perceptions and
interpretations that may impede collaborative synergy. These themes are distilled through
detailed coding and attributed to either business or IT perspectives. This allows a comparative
analysis of the convergence and divergence in viewpoints. The synthesis of these aspects into
broader frame domains is facilitated through pattern coding; this allows a structured yet
insightful depiction of the collaborative dynamics under study. The coding process, executed
by dual coders using the ‘f4’ software, ensures rigour and consistency, with a consensus reached

on themes reflected across multiple interviews to establish a robust foundation for the findings.
5.4 Empirical Results

This study adheres to the methodological guidance of Orlikowski and Gash (1994) and explores
the technological frames within their natural organisational context, recognising that these
frames are inherently influenced by temporal and situational factors. This in situ analysis
ensures a genuine understanding of how business and IT experts perceive and interpret various
aspects of digital service development, leading to the identification of three distinct frame

domains that highlight the incongruence between the experts’ perspectives.

The ‘Business Values of a Digital Service’ domain captures the views of business and IT
experts regarding the potential and value that the digital service brings to the organisation.
Divergences in this domain often indicate fundamental differences in how each group perceives
the economic and strategic worth of digital service initiatives. The focus in the ‘Technological
Functionalities of a Digital Service’ domain is on the functionalities of the digital service as
understood by business and IT professionals. While IT experts might emphasise the technical
sophistication and innovation of the service, business professionals may be more concerned
with how these functionalities align with market needs and business strategies. Finally, the
domain referred to as ‘Strategy for the Development Process of a Digital Service’ pertains to

the perceived strategies for the effective and successful development of digital services.
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It reflects the experts’ viewpoints on planning, execution, and management of the development
process, revealing their priorities and expectations for achieving project success. The
distribution of perspectives within these frame domains is represented visually using a coding
scheme with symbols in tables (e.g., white box, white box with a black dot, black box within a
white one, and solid black box) to signify the frequency at which specific aspects are mentioned
by the experts. Such visual codification aids in discerning the points of consensus and

divergence among the experts.

The presence of distinct values or characteristics within these frame domains, as indicated by
the coding scheme, suggests that business and IT experts have different ‘technological frames,’
which impacts their collaboration and the approach of each group to digital service
development. This disparity in frames can lead to challenges when attempting to align the goals,
strategies, and actions of the two groups. A mechanism is required to bridge these differences
to enhance collaborative efficacy in digital service development (Orlikowski and Gash 1994).
The ensuing sections delve more deeply into each frame domain, elaborating on the specific
perspectives and interpretations that emerged from the data and offering a nuanced
understanding of the interplay between business and IT viewpoints in the context of digital

service innovation.

IT and Business a Business ;Jef:iziz :f Digital B
Experts”
Perspectives Technological Experts’ Frame
— | |Functionalities of a Digital Incongruity
(Assumptions, Service
Knc:wlelclge. Strategy for the
Expectations) —|Development Process of a [~

Digital Service

Figure 4: Frame Domains related to the Development of a Digital Service

5.4.1 Business Values of a Digital Service

This domain concerns the assumptions, expectations, and knowledge of the business and IT
experts about the potential of the digital service to win over customers and provide positive
returns for CAR AG. Table 6 sets out the identified business values of the digital service.
Business and IT experts agree that a great benefit of the service is the possibility of providing

customers with a platform to develop their own solutions.
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The comment of a business expert exemplifies this finding: ‘Digital service helps us provide
new innovative products or services that are beyond [the] classic automotive environment’
(BU3). An IT expert also emphasises this aspect: ‘[The] digital service has the potential to offer

customised and individualised specific software adaptations’ (IT4).

There are consistent differences regarding the remaining aspects. IT experts see considerable
business value in establishing recurring long-term payments for the digital service itself and the
possibility of saving on costs through the use of only one hardware for multiple digital services:
‘We make some money by selling the hardware and then by establishing recurring payments

for the service’ (IT8).

Business Experts Business Value of a Digital Service IT Experts
(=] Ensuring recurring payments u
O Developing customized digital solutions u
= Cost efficiencies u
[ The upselling power for the vehicles o

Table 6: Business Value of a Digital Service

By contrast, business experts focus on the short-term benefits and upselling potential of the
service for vehicles. They do not see the digital service as a stand-alone business but as an
additional benefit for vehicle customers that will increase vehicle sales: ‘If we can fix this
(digital) solution and the customer is satisfied, we will sell more vehicles’ (BU4). These
differing perspectives on the business value of the digital service reveal several issues between
the groups. IT experts complain about the vague requirements expressed by the business side
of the organisation due to different expectations related to the real value of the final service:
‘Mostly, there is a gap in how the business describes the business solution. It is never as detailed
as IT needs it, and this gap is huge’ (IT9). Business experts point to the problem of trust: ‘If I
say that the customer is not willing to give out so much money, I would expect IT colleagues

to understand this.” (BU4).
5.4.2  Technological Functionality of a Digital Service

The technological functionality of the service refer to the perceived technological potential of
a digital service’s software and hardware components. As Table 7 shows, IT experts seem
enthusiastic about the general-purpose nature of the digital service that allows easier
development and fast prototyping: ‘Digital service has one feature that enables me to easily

make function prototypes without reinventing the new hardware platform’ (IT6).
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Business experts, by contrast, praise how digital service technology affects the customer
context. As the following indicates, they appreciate the power of the digital service to combine
data and automate the processes for the customers: ‘[The] combination of the driver
information, vehicle and sensors are creating the main added value for the customer’ (BU2).
Business experts also agree that the real promise of the digital service is its ability to connect

different customers on one platform, creating an ecosystem for services and customers.

According to both groups, these differences in perspective give rise to several issues. Business
experts criticise the classical structure: ‘Classical set-up within CAR AG is that you have
business and IT as separate organisations and therefore it is always difficult to come to the same
level of understanding about requirements and how they could be implemented’ (BU6). The IT
experts mostly agree on this point: ‘A lot of times it is difficult to see the client behind all of it;
it is abstract because that is more of a job for business experts and for us, it is more technically

oriented’ (IT3).

Business Experts Technological Functionality of a Digital Service IT Experts

(=] |
Decoupling car and software development

= General-purpose platform nature u

| .
Fast prototyping

u Flexibility to combine data

[=] Digital service as the ecosystem enabler o

Table 7: Technological Functionality of a Digital Service
5.4.3 Strategy for the Development Process of a Digital Service

This frame domain encompasses the generalised assumptions, knowledge, and expectations of
business and IT experts concerning how a digital service should be developed in the
organisational and project management context. Table 8 shows that the business and IT experts
have different perspectives on what might make the development of a digital service a
successful process. Business experts believe that the following factors are essential: finding the
paying customer who would like to invest in the digital service and create their services, clearly
defined deadlines and timelines, and a good strategy to overcome legal and political issues. The
examples provided by a business expert confirm this: ‘What matters is customer acceptance
and how many devices you can bring to the field and how many paying customers you connect

[with]” (BUS).
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In contrast, IT experts assume that proper software development documentation and IT security
are the main issues that must be tackled to make the process successful: ‘The security is the
most critical part of the digital service because it is [...] to open up the intellectual property of

the car’ (ITY).

Strategy for the Development Process of a

Business Experts DigitallService

IT Experts

Ensuring technological stability of digital service

Finding paying customers

Design a proper software documentation

Formulating clear and aligned timelines

Tactics to overcome legal and political issues

Overcoming conflicting political environments

O | = H €O B 1
[ OO ORI BN ORI |

Ensuring the IT security of the digital service

Table 8: Strategy for the Development Process of a Digital Service

Business and IT experts agree that the technological stability of a digital service is a crucial
prerequisite for the successful execution of the process. The differences in perspective of
business and IT experts on strategy relate to the lack of communication in the process: ‘There

is a big language barrier [...] and therefore, there is a lack of communication’ (ITS).
5.5 Discussion of the Results

Considering the divergent perspectives of business and IT experts on digital service
development and applying TFR theory allows insight into their distinct viewpoints across three

critical domains: business values, technological functionalities, and development strategies.

Regarding the ‘Business Values of a Digital Service’, IT professionals perceive digital services
as innovative BMs capable of fostering new revenue streams through recurring payments. This
stands in contrast to the perspective of business professionals, which is oriented towards
leveraging digital services to augment the core value of existing products by, for example,
enhancing vehicle sales through added digital features. This variation reflects the different
operational philosophies and signals potential challenges in achieving a unified approach to
digital service development, as noted by Reich and Benbasat (2000) and Yoo et al. (2010).
Balancing these divergent perspectives requires an integrated approach that harmonises
immediate product-centric benefits with the strategic, long-term value proposition of digital

services.
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Turning to the ‘Technological Functionalities of a Digital Service,” IT experts emphasise the
intrinsic value of these functionalities in enabling innovation and efficiency. In particular, they
emphasise the role of digital services in facilitating rapid prototyping and development, a view
supported by their focus on technical aspects. By contrast, business experts prioritise the
practical, customer-centric benefits of digital service functionalities, echoing the strategic focus

identified by Huang and Hu (2007) and Orlikowski and Gash (1994).

This dichotomy suggests an underlying division that reflects traditional organisational
structures, where business units focus on market and customer needs while IT departments
concentrate on technical and engineering solutions. Bridging this gap is crucial for aligning the

development process with organisational goals, as underscored in Gilchrist et al. (2018).

Concerning the ‘Strategy for the Development Process of a Digital Service,” IT professionals
emphasise the importance of robust documentation and security measures; this is indicative of
a risk-aware and detail-oriented approach. In contrast, business professionals are more attuned
to market acceptance and the strategic positioning of the digital service, aligning with the

broader organisational objectives.

This divergence points to the need for integrated strategic planning that aligns technical
specifications with market demand and business strategies, as reinforced by Birchmeier (2004)
and Huang and Hu (2007). Such alignment is crucial for navigating the complexities of digital
service development in automotive environments, where market dynamics and technological
innovation are both essential. In conclusion, fostering a synergistic collaboration between
business and IT experts is imperative for the successful development of digital services in the
automotive sector. Adopting a holistic and integrative approach to digital service development,
informed by the insights of Sklyar et al. (2019), can facilitate a more coherent and aligned
process that leverages the technical expertise of IT professionals and the strategic acumen of

business personnel.
5.6 Conclusion, Limitations and Future Research

The objective of this study was to explore the incongruences between business and IT experts
during the development of digital services in the automotive manufacturing context. The
collaboration dynamics in this innovation domain were thoroughly analysed to explore the
challenges that arise when divergent perspectives intersect, particularly in the creation of digital
services in this context. Adopting the TFR theory as an analytical foundation, this study
identified three principal frame domains that catalyse incongruence: perceptions of business
values, interpretations of technological functionalities, and strategies for digital service

development.
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These domains are at the core of misalignment and demonstrate how differing views on the BM

underpinning a digital service can create friction between business and IT personnel.

For instance, IT professionals may view the digital service as an autonomous business entity
capable of generating sustained revenue. By contrast, their business counterparts might see the
service as designed to enhance core product offerings, such as vehicle sales. This divergence in
viewpoints can lead to a variety of operational challenges, including diminished trust and
understanding. There is thus a need for a proactive approach by project managers to require
harmonised business and IT inputs. Managers are encouraged to delve deeply into the framing
logic employed by both sets of experts, ensuring a cohesive and aligned understanding of the

project’s goals, values, and overarching vision.

The findings suggest that the traditional structural divide between business and IT units in
automotive organisations may exacerbate these challenges, underscoring the need for a re-
evaluation of how teams interact and collaborate. The identification of frame incongruences is
helpful for organisations that need to reconfigure their business and IT teams for enhanced
synergy and effectiveness. From a scholarly perspective, this research contributes novel insights

by applying the TFR theory outside its conventional bounds.

This study’s focus on technological frames related to external customer-facing digital service
development expands the theory’s applicability, demonstrating its relevance in analysing
business-centric perspectives in digital service development. This application underscores the
theory’s utility in dissecting and understanding the interaction between business and I'T domains
in the context of DT aimed at external market engagement. It also highlights the evolving role
of IT in business strategy and model formulation. The study emphasises the need for integrated
collaborative approaches in the development of digital services. This aligns with the work of
Dijkman et al. (2015) and Islam et al. (2017), who discuss the incorporation of IT strategies
into broader business frameworks. As DT becomes a pivotal aspect of strategic orientation, the
alignment of business and IT functions emerges as critical for success. There is a need for
further exploration within IS research to uncover effective organisational and managerial

strategies for navigating the complexities of digital service development in established firms.

Following the pathways outlined by Matthies et al. (2016) and Lin and Silva (2005), this study
advocates for a deeper understanding of how digital technologies interact with various
organisational dimensions, including strategy, structure, and culture, as well as the interplay
between these technologies and broader societal and economic forces. Overall, this research
enriches the academic discourse on DT, providing substantial theoretical contributions that
enhance our understanding of how traditional organisations can effectively implement and

benefit from digital innovation in established firms (Matthies et al. 2016; Lin and Silva 2005).
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6 Digital Transformation and Organisational Dynamics: Navigating

Performance and Change in the Era of Remote Work*

The research presented here investigates the impact of DT on organisational dynamics in the
context of remote work, a phenomenon that has gained prominence in the modern business
environment. The study explores the operational and strategic shifts that the adoption of remote
work has required. It employs the Burke—Litwin model of organisational performance and
change as a theoretical backdrop. By integrating this well-established framework with insights
gleaned from contemporary organisational practice, the research sheds light on the
transformational dimensions of digitalisation and remote work, highlighting technology’s

pivotal role in driving these changes.
6.1 Introduction

Prolific digitalisation and advanced technological innovation have facilitated the widespread
adoption of remote work and transformed traditional workplace paradigms. This trend has been
supported by the potential advantages of remote work (Madakam et al. 2019), particularly
during the COVID-19 pandemic when working from home using digital technologies was a

necessity for many individuals (De et al. 2020; Richter et al. 2018).

A variety of novel working methods are emerging as a result of advancements in technologies
(Altman et al. 2021), and there is a need to redefine how employees work with fewer
geographical, physical, and organisational constraints (Ameri and Kurtzberg 2022). Employees
and organisations can benefit from a carefully crafted strategy for future workplace

arrangements (Altman et al. 2021).

Research shows that remote work positively influences employee satisfaction and productivity
and thus enhances individual (Zhang et al. 2020) and organisational performance (Chatterjee et
al. 2022; Bloom et al. 2015). In practice, we observe very different strategies in the post-
pandemic period. For instance, Google issued a company-wide email mandating that all
employees return to the office for a minimum of three days per week (Kruppa 2023). Similar
moves were made by car manufacturing giant Tesla (Rushe 2022) and several other large
corporations, such as Amazon and Disney (Lebowitz et al. 2023). However, there are
companies that still strongly promote remote work, such as Microsoft and SAP (Eads 2023).

Nvidia and Airbnb have also maintained their work-from-home policies (Ma and Ding 2023).

4 This chapter is based on the study “Here, There, or Anywhere: Organisational Change and Performance in the
Digital and Remote Work Era”.
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As organisations look to a post-pandemic future, it becomes increasingly important to
understand and create novel strategies for future workplace arrangements. Research is urgently
needed to determine whether working from home will be a temporary convenience or become
an integral part of an effective work environment (Ameri and Kurtzberg 2022). This study thus
tackles the following research question: How does the acceleration of digitalization push
towards remote work affect the organizational performance and change management? To
answer this research question, in-depth interviews, with senior executives from a traditional
organisation, have been conducted. Despite its conventional roots, this organisation actively
endorses flexible and remote work. The interviewees, all of whom are executives overseeing
teams operating under remote or hybrid models, offer helpful insights into the company’s

remote work policies.

These discussions also offer valuable information regarding leadership approaches, the
organisational mission, strategic orientation, and related dimensions that enrich our
understanding of the interplay between remote work and organisational dynamics. We structure
our findings following the model in Burke and Litwin (1992), which is a framework for
identifying factors that drive organisational change and how they relate. The model’s emphasis
on transformational changes affecting performance makes it particularly useful for analysing

the impact of increased digitalisation and the shift to remote work.

6.2 Theoretical Background

6.2.1 Remote Work

The term ‘remote work’ is typically used to describe work conducted outside the traditional
boundaries of an organisation’s physical location and working hours (Olson 1983). IT has long
been a catalyst for the alternative organisation of work, challenging traditional management
paradigms and enabling organisational structures to evolve to meet the growing demand for
greater work flexibility. The development of supportive tools over the last several decades has
led to the expansion of remote work. This has transformed how work is conducted (Davison
2020; Popovici and Popovici 2020; Dwivedi et al. 2020) and resulted in a dramatic surge in
society’s dependence on technology (Herath and Herath 2020).

This transformation is further evidenced in the literature, which highlights the managerial
benefits of remote work, including significant improvements in employee productivity (Bloom
et al. 2015). Remote work offers considerable advantages. Employees working from home
express higher levels of job satisfaction, which has, among other benefits, led to a significant
decrease in employee turnover (Fonner and Roloff 2010; Bloom et al. 2015). Despite these

advantages, by 2019, remote work had remained limited to 6 per cent (Coate 2021).
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In 2020, remote work surged due to the COVID-19 pandemic (Yoon et al. 2023). This shift
represents a significant change in workplace perceptions, prompting research into the ongoing

feasibility of remote work (Dingel and Neiman 2020).

The transition to remote work is not without challenges. Researchers discuss the ‘smart’ and
‘dark’ sides of remote work, including the difficulties faced by organisations in fostering a
supportive culture and tracking informal remote work practices (Peters et al. 2016).
Additionally, its business impact, whether positive or negative, is difficult to measure,
potentially deterring organisations from encouraging remote work (Golden and Raghuram
2010; Taskin and Bridoux 2010). Organisations have thus accelerated the adoption of digital
workplace platforms to enhance communication and employee well-being (Mancl and Fraser
2020; Dudezert et al. 2023). Remote work has profoundly shifted how organisations operate,
pushing the boundaries of traditional work environments and necessitating thoughtful

transformation management (By 2005; Errichiello and Pianese 2019).
6.2.2 Burke-Litwin Model of Organisational Performance and Change

The increasing ‘forced’ adoption of new technologies requires effective change management
practices if implementation is to be successful (McKeeby et al. 2021). A variety of analytic
techniques have been developed to increase organisational effectiveness (Errida and Lotfi
2021), with researchers focusing primarily on models to manage organisational change. The
Burke—Litwin causal model, introduced by Burke and Litwin in 1992, identifies the factors
driving organisational change and performance and the interaction between these. The
transformational dimension of the model focuses on strategic, long-term changes that have a
significant impact on individual and organisational performance; the key elements in this
dimension include the organisation’s mission and strategy, leadership styles, and the
overarching organisational culture. These elements are influenced by external environmental
forces, prompting a shift in employee behaviour patterns and necessitating adjustments in how

work is conducted and managed (Burke and Litwin 1992).

The model’s transactional dimension addresses the operational and administrative aspects of
change that affect the organisation’s day-to-day functioning. Included here are the processes,
structures, and management practices that directly impact how tasks are executed and how
employees interact in the remote work context (Burke and Litwin 1992). Addressing these
transformational elements is critical to ensuring a smooth transition to remote work, particularly
where external factors make doing so urgent — for example, health crises like the COVID-19

pandemic.
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While remote work offers benefits such as increased autonomy and the potential for a better
work-life balance, it also presents challenges to organisational cohesion and employees feeling
valued and supported (Bentley et al. 2016; Errichiello and Pianese 2019; Kossek et al. 2006;
Smith et al. 2019). This study focuses on the transformative factors that Burke and Litwin
(1992) identify as influencing organisational change and highlights the significant influence on
the overall process of organisational change. The model serves as a cornerstone for the

application of a deductive method in the collection and study of data.
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Figure 5: Model of Organisational Performance and Change:The Transformational Factors

This model also provides a practical framework for interpreting research findings (Caillouet et
al. 2022), particularly in the context of different organisational structures and the need to
integrate remote working practices. Since its conception, the model has undergone rigorous
testing and validation (Stone 2015; French et al. 2022). Applications of Burke and Litwin’s
(1992) model have examined its effectiveness in assessing factors that impact organisational
effectiveness (Martins and Coetzee 2009), addressing significant changes in the external
environment (Spangenberg and Theron 2013), and assessing organisational capabilities to

address community issues (Ali et a. 2019).

6.3 Research Setting and Methodology

6.3.1 Research Setting

This research focuses on a multinational automotive corporation renowned for its production
of luxury vehicles, buses, coaches, and trucks. With a history that traces back to the late 19th
century and the invention of the gasoline-powered automobile, this company has consistently
been at the vanguard of automotive engineering. Specifically, the focus is on the company’s
remote work policy and the impacts of transitioning to remote and hybrid work environments

on various organisational dimensions.
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An agreement established in 2009 and expanded in 2016 grants all employees of the company
the fundamental right to engage in up to 100 per cent remote work, provided such arrangements
align with their tasks. The pandemic accelerated the adoption of home-office setups, with the
corporation endorsing this shift and advocating for hybrid work models that offer an ideal blend
of mobile and on-site working benefits. This strategy aims to boost productivity and reduce
work-related stress, with the responsibility for the hybrid model’s design resting with
management. Managers collaborate with their teams to shape this model and are supported by
the corporation through digital process design, training initiatives, and documentation, fostering

a work environment grounded in trust, personal accountability, and autonomy.

Employees also have the flexibility to work remotely from various European locations for up
to 20 days, depending on the requirements of their job. This research probes the significant
impact that the transition to flexible working models has had on the leadership approaches of
senior executives, the evolution of the corporate mission and strategy, and organisational and
individual performance, as well as cultural transformation in this new operational context. The
study also aims to uncover the external drivers of the shift toward remote or hybrid working
models. The case-study participants, who are responsible for teams that mostly work remotely
with sporadic office interactions, offer deep insights into managing the subtleties and challenges

of remote work leadership.
6.3.2 Data Sample and Collection Process

The investigation aligns with the methodological framework delineated by Yin (2009), which
covers strategic planning, design, preparation, extensive data gathering, meticulous analysis,
and clear communication of results. The study follows these guidelines in a qualitative
interview process to establish a rich narrative base to inform further statistical analysis and
academic discourse while furnishing actionable insights for professionals in the field (Wiesche

et al. 2017).

A diverse group of representatives is selected from various corporate entities to obtain a holistic
view of organisational reactions to remote work directives. These representatives, defined as
individuals with insightful views on their firm’s remote work policies, primarily consist of
managers who utilise knowledge as a fundamental business resource (Davenport 2005). In
alignment with Yin’s (2017) advice, a diverse purposive sampling method is used in order to
select interviewees. This is anchored by three specific (but not exclusive) criteria: managerial
status, in-depth knowledge of the firm’s remote work policy, and a minimum of three years’

experience within the company.



6 DT and Organisational Dynamics: Navigating Performance and Change in the Era of Remote Work 52

Potential participants were engaged through platforms like LinkedIn, and ten comprehensive
interviews were conducted. The collected data regarding the participants’ roles and experiences
are systematically catalogued in Table 9. The number of interviews conducted is adequate to
meet the study’s goals, as qualitative research emphasises the depth and detail of data rather
than volume. The interactions with senior executives yielded rich, expert-level insights, which
allowed to achieve a state of theoretical saturation where further interviews would not
contribute additional novel data. This approach is efficient and feasible, allowing for in-depth
exploration within the available resources and timeframe. Participants received detailed
invitations outlining the study and the interview framework. An interview guide with fifteen
open-ended questions was prepared, and optional probing questions were included to delve into
specific areas as needed. When participants addressed topics spontaneously, their input was

acknowledged, and they were encouraged to expand on their thoughts if they so wished.

ID Position Experience (Y)
M-1 Senior Manager Finance Analytics 17
M-2 Chief Information Officer Insurance and Tech. 11
M-3 Senior Manager Digital Products 14
M-4 Head of Marketing 8
M-5 Senior Manager Media and Content 15
M-6 Senior Manager DT 5
M-7 Lead in Electric Drive and Digital Experience 8
M-8 User/Customer Experience Leader 6
M-9 Leader Development of On-Demand Functions 7
M-10 | Team Lead Sales and Marketing 10

Table 9: Description of the Representatives

The interview guide was developed by leveraging the organisational performance and change
model in Burke and Litwin (1992) as a framework for creating open-ended questions. The
transformational dimensions of this model inform the question structure and serve as a reference

point rather than as a restrictive framework for participant responses.



6 DT and Organisational Dynamics: Navigating Performance and Change in the Era of Remote Work 53

This design encourages interviewees to engage in introspection and express their individual
viewpoints; the intention is to uncover aspects of the topic that are potentially beyond the scope
of the existing model. Virtual interviews were conducted from November 2023 to February
2024, with each session facilitated on an individual basis by one of the authors and lasting

approximately 45 to 60 minutes.

These sessions were recorded using the built-in functionalities of the Microsoft Teams or Zoom
communication platforms. Before recording commenced, each participant provided verbal
consent for their interview to be recorded, stored, and utilised in the study, thus eliminating the
requirement for written consent. The interviewer who conducted each session was responsible

for transcribing the recorded content.
6.3.3 Data Analysis

The data are analysed using structured content analysis, guided by the approaches of Lacity and
Janson (1994) and Mayring (2002) and incorporating the interpretive field research principles
outlined by Klein and Myers (1999). Insights are extracted regarding the impact of remote work
on organisational performance and change through iterative examination of managers’
viewpoints. The analysis process entails open coding across the dataset, followed by a round of
selective coding to synchronise the identified codes with the categories in the Burke and Litwin

(1992) model.

EE MS L 10P oC T Total
# Total 65 48 63 90 70 94 453
# Duplicates 38 32 34 47 39 48 238
% Duplicates 58% 67% 54% 52% 56% 51% 53%

Legend: EE — External Enviroment | MS — Mission and Strategy | L — Leadership | IOP —

Individual and Organisational Performance | OC — Organisational Culture | T — Technology

Table 10: Overview of Duplicate Ratios in Coding (Remote Work Study)

This phase includes the inductive creation of new categories that more accurately capture the
insights related to the effects of remote work and that refine the existing theoretical framework.
Coding units are identified as complete sentences and paragraphs that provide clarity on the
modifications prompted by remote work. New categories are only recognised when referenced
by at least five participants, accounting for a minimum of 50 per cent of interviewees, to ensure

the integrity and robustness of the analytical process.
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Analytical rigour and reliability are enchanced by having two authors coding independently
using MAXQDA (Kuckartz et al. 2019). Of the 453 statements processed, coder congruency
varied from 5070 per cent, with a dupliation rate of 53 per cent, as shown in Table 10,

categorising duplicates according to their principal categories.

The variation in coder congruency, attributable to the authors’ different professional
backgrounds impacting their interpretations, aligns with the literature (Armstrong et al. 1997).
In acknowledgement of these variations, the findings from the two coding were merged, and
any discrepancies, such as divergent categorisations or coding decisions, were discussed to

reach a consensus.
6.4 Results

In following, the detailed impacts of remote work on each transformational dimension is
presented, highlighting their significant influence on organisational performance and change.
These dimensions are thoroughly outlined in Table 11, which presents the categories identified
within each transformational dimension alongside examples of the corresponding codes.
Notably, the findings reveal that as a result of remote work, technology is an important
transformational factor; technology has a vital role in enhancing organisational performance
and change, facilitating connectivity, fostering collaboration, and ensuring operational

continuity across geographically dispersed work environments.

Environment. The COVID-19 pandemic saw a rapid transition to remote work, which
significantly influenced the adoption of digital tools and technologies; these became imperative
for organisational continuity. Interviewees note that during the lockdown, they were hiring
people from all over Germany: ‘During Corona [...] we hired for skills and not location” (M-
6). However, organisations need to take into account strict legal mandates regarding rest periods
and work locations that persist in remote settings, and compliance with labour laws and

contractual agreements is essential.

This is especially important because employees must take care of their health. As one manager
pointed out: “We don’t have the 10 hours rule under control as people are just typing in their
home office hours, and we do believe they were working more’ (M-2); this can be challenging
in the remote work environment. While employees are granted the flexibility to work remotely,
they are obliged to adhere to German labour laws, which mandate specific rest periods. For
example, if an employee chooses to work until 10 p.m., they must not resume work before 9
a.m. the following day, thereby introducing a structured limitation to the perceived flexibility

of remote work.
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Mission and Strategy. The mission and strategy of an organisation, crucial for attracting and
retaining talent, must adapt to incorporate remote work, and the organisation’s core values must
nurture employee attachment and empowerment: ‘I think looking at [the] current war for talent,
this [hiring from everywhere] is very important for us to realise and to stay more flexible here
to really get the best talents attracted’ (M-7). Remote work, while it has expanded the talent
pool and offers flexibility, necessitates a blend of in-person and virtual interactions to ensure
effective collaboration and task completion: ‘My team members would like to have the
flexibility and to decide for themselves where they want to work [...] I feel for them it’s a sign
of empowerment’ (M-1). Organisations must balance flexibility while observing guidelines to
maintain productivity and team cohesion, and company events and support systems can be used
to bolster morale and engagement: ‘An arranged day of attendance is not considered effective
in our organisation, but personal presence and social contact are welcomed on special occasions

such as workshops and team events’ (M-5).

Leadership. As M-7 explains, ‘I’m getting into the role of a coach trying to reflect, hey, how
is the team member not only performing [...] but how is he feeling? Are there challenges? How
is [the] development trajectory going on?’ In a remote work setting, leaders should focus on
clear communication and accessibility, fostering trust and avoiding micromanagement while
experimenting with different leadership styles, such as coaching. They must prioritise team
motivation and well-being, ensuring regular interactions and check-ins and addressing the
psychological health of employees through flexible and supportive practices: ‘“We’ll spend
maybe the first 15 minutes just chatting. Or if we’re in a group dynamic, I do check-in
questions’ (M-8). Finally, another interviewee notes, ‘I have switched to much shorter
communication cycles because [this] is much more effective and nowadays, with chat functions,
possible’ (M-6). Effective remote leadership requires adapting to shorter communication cycles

and leveraging digital tools to maintain engagement and facilitate collaboration.

Individual and Organisational Performance. One interviewee notes the impact on
performance: ‘when they [employees] need to concentrate on topics, they do it at home [...]
and then their output was higher’ (M-5). Most interviewees claim that remote work has
increased individual efficiency. However, they also raise concerns about employees’ sense of
belonging and alignment with the organisation’s mission and values. Remote work raises many
questions around innovation: ‘How could we be more effective in brainstorming new ideas,
sharing ideas [...] having creative minds all together in one room is a different spirit and a
different flow than when we do this only digital way’ (M-10). Organisations in this study
adopted flexible work models and invested in activities and digital tools to support team
cohesion and ensure clear communication. Nevertheless, maintaining a clear distinction

between work and leisure time remains a concern.
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Organisational Culture. Remote work has necessitated a re-evaluation of organisational
culture, emphasising the need for flexibility, autonomy, and innovative approaches to foster a
sense of belonging and alignment with the company’s values and mission: ‘This [remote
working] gives a lot of freedom and flexibility to the employee, which is very, very positive, to
decide whether I go to the office or not, which is a new working culture’ (M-9). Despite high
levels of job satisfaction among remote employees, the organisation in our study face challenges
in maintaining a cohesive culture and ensuring that employees feel connected to the broader
corporate objectives and each other: ‘It is a challenge to reach out to the people if they’re
completely remote, to really build up a culture and a fit and create a warm feeling [...] this is
how it feels to work for us [...] this has been much easier when you stay in the office and you
have some hangouts’ (M-3). However, managers have implemented various initiatives, such as
team-building activities, social events, and physical meetups, to maintain a positive culture and

facilitate bonding, even in a remote environment.

Technology. The shift toward remote work has catalysed a fundamental transformation in
organisational structures, where technology has emerged as a pivotal enabler, integrating and
aligning various facets of work with the organisation’s mission and values. Advanced
technological platforms and digital tools have become indispensable in maintaining
connectivity and fostering a cohesive culture across dispersed workforces, ensuring that
employees remain engaged with the company’s broader objectives: ‘Tool-wise, it’s really made
easy because we have the common tools like Microsoft Teams where it is really easy to connect
or schedule meetings, chat, do video calls [...] infrastructure wise, we have a VPN connection
that has been upgraded to a level where it’s ensured that everybody in the company can work

from the outside while still ensuring good data collections.’ (M-2)

The reliance on technology for team-building activities, virtual events, and seamless
communication underscores its role in bridging physical distance, enabling a shared

organisational experience that resonates with employees’ need for belonging and collaboration.

As organisations navigate this new landscape, the strategic integration of technology is critical
for adapting to diverse work styles and generational preferences, ensuring that the
organisational culture remains vibrant and inclusive despite the lack of physical proximity. As
one interviewee points out, ‘Technology changed everything [...] there is no one [working]
model for everybody... I think in the future we will have several models to adapt to different

needs and stay flexible.” (M-6).
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Organisational Culture

Factors Code Examples
= COVID-19 transition to remote work; accelerated
_ & . .. .
g g Pandemic adoption of digital technologies
g g
2 . . . . .
B2z Legal Regulations regulations regarding rest periods; working
H location; 10-hour rule
Employee Empowerment | maintaining motivation and trust
E
S 2 Working Flexibility allowing for better work-life balance
8 2
é A Work Environment welcoming office environment
Work Arrangements need for customized work schedules
Personalized Support individual support for different needs
§=
@ Communication decrease in email communication; increase
Q . . .
'§ Dynamics in chat communication
=
Coaching Style being a role-model for employees
Creativity and Innovation | silos have become deeper
2 T g Networking lack of personal connections
<
- 2 g
< +~—
= g £ Productivity in some projects efficiency increased
T E &
S & B . . .
s &5 ~ Results Orientation focus on the quality of the outcome
Work Dynamics tension within traditional management
Globalization of Work sourcing skills from distant locations
Mindset remote work as inevitable requirement

Organisational Cohesion

willingness to engage is personal decision

Work-life Balance

increased happiness and satisfaction

Technology

Technology Adoption

collaboration via digital platforms

IT Infrastructure

rapid upgrade of the IT infrastructure

Technology Development

technological upgrades, development of new
digital tools

Table 11: Overview of the Transformational Factors
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6.5 Discussion of the Results

This study explores the significant impacts of remote work on organisational performance and
transformation, and the analysis is anchored in the framework proposed by Burke and Litwin
(1992). Contemporary studies that integrate this model validate the ongoing significance of its
transformational elements in modern digital and remote work environments. These scholars
advocate for inclusion of technology as an important element of transformation. Remote work
departs from conventional work paradigms and is driven by advancements in IT that support
alternative organisational structures (Olson 1983; Davison 2020; Popovici and Popovici 2020).
The COVID-19 pandemic accelerated the trend towards remote work, and there is a clear need
to reassess organisational change frameworks — these must account for underlying technologies
that facilitate and maintain new and varied work settings. Various analyses demonstrate how
remote work influences each transformational dimension in Burke and Litwin’s model,
positioning technology as both a supportive backdrop and a significant catalyst for

organisational transformation.

Considering the environmental dimension of the framework, it reveals how the pandemic-
driven move to remote work necessitated swift uptake of various technologies to secure
operational continuity and allow organisations to source talent without geographical limitations.
The competitive labour market and a scarcity of individuals with essential skills and
proficiencies have led to what is often termed a ‘talent war’ (Dery et al. 2017; Subel et al. 2022).
The interviewees within this study suggest a strategic shift toward skill-based hiring practices
during and post-pandemic. As regards the mission and strategy impacts of remote work, there
is a need for adaptive strategies to ensure organisational alignment and enhance employee
engagement in the face of remote work. Companies must devise solutions that resonate with
individual employee preferences; doing so is essential for defining workplace structures in the

post-pandemic period (Weritz et al. 2022).

The role of leadership is also evolving in the remote-work setting, with a focus on coaching,
communication, and trust to effectively support geographically dispersed teams. Organisational
policies and executive backing are essential in the execution of remote work strategies
(Chatterjee et al. 2022). As regards individual and organisational performance impacts, there is
improved efficiency and satisfaction among remote workers, but there are also challenges in
unifying organisational culture and promoting innovation remotely. Technology’s
transformative role is underscored here. It anchors all other dimensions, facilitating
connectivity, collaboration, and continuity in remote work settings. The integration of digital
platforms and tools for maintaining organisational unity is a substantial shift in work structure

and execution.
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By incorporating technology as a transformational factor, this study extends Burke and Litwin’s
model to reflect the integral role of digital infrastructure in modern organisational practices.
This is a response to the immediate demands of remote work and acknowledges the broader

technological evolution influencing contemporary work practices and organisational strategies.

The research affirms the relevance of Burke and Litwin’s model in the era of digital and remote
work, offering an important refinement to include technology’s transformative role; the latter
is pivotal for organisations navigating the complexities of remote work and DT to effectively
manage organisational change and maintain performance in a dynamic, interconnected business

environment.
6.6 Conclusion, Limitations and Future Research

This examination of the profound impacts of remote work on organisational performance and
change makes a significant theoretical contribution by expanding the framework established by
Burke and Litwin (1992). It emphasises the crucial role of technology as a transformational
element within the organisational change framework and in the burgeoning area of remote
work. By analysing the transformational dimensions posited by Burke and Litwin (1992), the
investigation clarifies the relationship between remote work practices and organisational
dynamics. In addition, it illustrates the need for a reconfiguration of conventional organisational
change models to integrate technology’s critical role. The augmented model resonates with the
contemporary context of digital and remote work and offers an expansive perspective for
examining and navigating the intricacies of organisational transformation in an era dominated

by technological influence over all aspects of work.

While offering substantial insights into the integration of technology as a transformational
factor in remote work contexts, the study has certain limitations. The fact that this research is
centred on a singular automotive organisation might limit its broader applicability. Future
inquiries could widen this scope by including diverse case studies from various sectors to
corroborate the expanded model and examine sector-specific dynamics. The study’s
interpretative nature suggests that its outcomes are significantly shaped by researcher
perspectives. Future endeavours might focus on refining the categorisation or adopting different
methodological frameworks to bolster the objectivity and replicability of the findings. Since the
research is confined to a single organisation in Germany and focused exclusively on
information workers, the outcomes might not capture the full spectrum of global and sectoral
variation in remote work. Subsequent research could address these gaps by extending the
geographic and occupational scope, offering a more comprehensive view of the impacts of

remote work on organisational change across different contexts and industries.
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7 Technological Facets of Digital Transformation: Unleashing Business

Model Innovation in the IoT Era’

The studies presented above concentrate on the organisational dimensions of DT in traditional
organisational contexts. Following study though focuses on the technological aspect of DT.
Specifically, it addresses the integration of IoT technologies and the associated BMs. With a
rigorous SLR, five literature clusters are defined that evaluate existing research. The analysis
highlights significant gaps and proposes directions for future research, emphasising the need
for an ecosystem-based perspective to research the intersection of IoT technologies and BM
innovation. This study advocates for a deeper investigation into how IoT redefines market
dynamics and value creation; the study offers insights for scholars and practitioners aiming to

leverage 10T in DT strategies.
7.1 Introduction

The IoT technologies have a significant effect on business relationships and, as a result, on
BMs. A typical example is the story of the General Electric Company (GE), which today faces
non-traditional competitors such as SAP and IBM. These new competitors use the IoT
applications to shift the value proposition from plain equipment to the additional efficiencies
and benefits obtained through advanced analytics and data (Iansiti and Lakhani 2014).
Nowadays, we see many automotive manufacturers transforming from mere car producers to
providers of holistic solutions, enhancing their products with digital features and platforms. For
instance, Mercedes Benz Vans opened a project house known as ‘Future Transportation’ that

focuses on the digitalisation of services and products.

These applications and state-of-the-art possibilities promise business profits. According to the
Internet of Everything (IoE) Index, businesses generate $613 billion in additional profits
annually as a result of connected devices (Bradley et al. 2013). Multiple forecasters promise
IoT applications will have an exceptional economic impact, namely a revenue of $11.1 trillion
per year by 2025 (Greengard 2015; Manyika et al. 2015). These numbers might be overly
optimistic given the complexity and heterogeneity of IoT; businesses are striving to develop
BMs that reflect the interconnected nature of those technologies (Leminen et al. 2012). The
transformative power of IoT requires a complete shift in mindset regarding how value is created
and captured, and this presents significant challenges (Westerlund et al. 2014). These shifts and

other obstacles are hindering loT-driven BM realisation.

5 This chapter is based on the study “Unlashing the Next Wave of Business Models in the Internet of Things Era:
A Systematic Literature Review and New Perspectives for a Research Agenda” published in the Proceedings of
the Hawaii International Conference on System Sciences.
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For instance major technical challenges such as scalability, resource scarcity and security
(Abdmeziem et al. 2016; Haller et al. 2009), general obstacles to business development
(Westerlund et al. 2014) and the inertia of incumbent firms (Teece 2010).

On the other hand, IoT creates the foundation for the design of new profitable BMs and value
exchange mechanisms (Engelbrecht et al. 2016; Fleisch et al. 2015; Porter and Heppelmann
2014; Weinberger et al. 2016). It has the potential to reshape BMs and entire industry
boundaries (Qin et al. 2016). Nevertheless, there are few conceptualisations of loT-driven BMs
(Leminen et al. 2012; Sun et al. 2012; Turber et al. 2014), and the literature is still largely
technology-focused (Whitmore et al. 2015). There is little generalised knowledge on what these
BMs are and how they should be constructed (Dijkman et al. 2015; Leminen et al. 2012; Turber
et al. 2014).

Studies in organisational strategy highlight the importance of three kinds of dynamic
capabilities: innovation capabilities, capabilities for environmental scanning and sensing, and
integrative capabilities (Helfat and Raubitschek 2018). Integrative capabilities in the context of
DT and broader IS research remain largely underexplored (Vial 2019). Integrative capabilities
refer to the capacity to enable consistent and reliable communication and coordination activities
aimed at introducing and altering products, resources, capabilities, and BMs (p. 1395); these
may function internally or externally across different firms, such as through alliances and
partnerships. Knowledge of integrative capabilities is emerging from diverse fields of research,
and there is no uniform understanding of how such BMs should be conceptualised, defined or
adopted. This study provides a common ground for understanding and motivating new
perspectives for practice and research by exploring the current literature on BMs in the field of

the IoT technologies and the implications of studies for future work.

The scope of the study is twofold. First, it provides a comprehensive and up-to-date literature
review of the existing research, contributing to the establishment of a common body of
knowledge. This will, in turn, help further conceptualise BMs within the IoT environment (Veit
et al. 2014). Second, the study relates future research directions to each of the literature streams,
building space for theory development and uncovering areas where research is needed (Webster
and Watson 2002). From a practical perspective, this study adds value for businesses, notably
incumbent firms; the insights on the existing IoT-driven BM literature lead to an improved
understanding of the IoT environment. Without a well-developed BM, any organisation will

fail to deliver or capture value (Teece 2010).



7 Technological Facets of Digital Transformation: Unleashing Business Model Innovation in the IoT Era 62

Finally, this overview is of value for IS practitioners designing the information and
communication tools supporting the BM processes (e.g., UML; Eriksson and Penker 2000). In
summary, the SLR and the outlook for future research contribute to current debates and the

initiation of novel, intriguing discussions..
7.2 Theoretical Background
7.2.1 Business Model Definition

The diversity of BM definitions has resulted in multiple annotations (see, for example,
Chesbrough and Rosenbloom 2002; Magretta 2002; Teece 2010; Timmers 1998; Veit et al.
2014, etc.). However, many researchers agree that the BM helps them interpret how a specific
firm 1s conducting its business (Casadesus-Masanell and Ricart 2010; Osterwalder and Pigneur
2010; Tiwana et al. 2010). In this study, it is argued that the firm-centric view has to be
broadened. Two definitions, from Zott et al. (2011) and Zott and Amit (2010), are merged and
BM is defined as ‘a value creation tool that depicts the content, structure, and governance of
transactions enabling a system of interdependent activities that transcends the focal firm and
spans its boundaries.” IoT technologies bundle applications that cross firm boundaries and
represent an assemblage that is irreducible to its individual parts. Therefore, it is of crucial
importance to include the firm and ecosystem perspective when analysing [oT-driven BMs

(Leminen et al. 2012; Ng et al. 2017; Zott and Amit 2007).

The firm-centric concept began to evolve with the widespread adoption of computer networks
in the 1990s (El Sawy and Pereira 2013; Ghaziani and Ventresca 2005; Hedman and Kalling
2003; Klang et al. 2014; Zott et al. 2011). Over time, the focus has shifted from e-businesses
(Applegate 2001; Cherian 2001; Timmers 1998) to the BM; this research has been situated in
multiple disciplines such as strategy, innovation, management, and IS (Casadesus-Masanell and
Ricart 2010; Lindgardt et al. 2009; Osterwalder et al. 2005). Most of the research is generic
(Veit et al. 2014), but there are scholars who introduce domain-specific taxonomies of particular
subtypes (Hartmann et al. 2016; Remane et al. 2017; Schief and Buxmann 2012). Some identify
and analyse BM components (Pateli and Giaglis 2004; Shafer et al. 2005), and others use these
to provide a method with which technology entrepreneurs can develop BMs (Muegge 2012).

Some scholars claim that recent research to clarify the BM concept and its constitutive elements
or components (Hedman and Kalling 2003; Osterwalder et al. 2005) has helped establish ‘an
increasingly uniform understanding’ of the BMs (Wirtz et al. 2016). However, many academics
argue that the academic research on BM remains underdeveloped (Zott et al. 2011), arguing
that the narrow firm-centric approach is not suitable for the new, highly interconnected

environment.
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BMs based on today’s largely static and firm-centric information architecture face challenges
as new methods of creating value arise, for example, a specific location, dynamic pricing, or

usage fees (Chui et al. 2010).

The literature on business ecosystems highlights the need for a deeper network view on BMs
(Carbone 2009; Muegge 2013), as existing templates and frameworks are inadequate to
examine the interdependent nature of the growth and success of companies sharing an
ecosystem (Wurster 2014). Considering the development of the IoT field, it is evident that the
interdependence of different actors through technical and business ties is becoming essential

(Weinberger et al. 2016).
7.2.2 Internet of Things Concept

The concept of the IoT has been around for over two decades and touches upon every sphere
of our lives (Whitmore et al. 2015); there is no consensus on the IoT concept and how it should
be understood. When first presented in 1998, the loT was focused on social communities and
industries (Qin et al. 2016). However, there is still no commonly accepted definition, and in
this study it is used as an expression of the concept of connecting objects for various purposes,
including identification, communication, sensing, and data collection across the Internet

(Whitmore et al. 2015).

From a technical perspective, the IoT applications enable physical objects to transform
analogue information into digital form (Yoo 2010). We reaffirm the definition introduced in
Haller et al. (2009) that the IoT is a world where physical objects seamlessly integrate into the

information network and can become active participants in business processes.

Such utilisation of the IoT technologies introduces new business opportunities. There have been
remarkable improvements in the [oT sensor and actuator technologies, and alongside decreasing
costs, this has allowed companies data insights, advanced offerings (Weinberger et al. 2016),
and completely new loT-enabled BMs (Porter and Heppelmann 2014). For instance, companies
might use consumer data to personalise and standardise their offerings, resulting in new profit
opportunities (Ng et al. 2017). In other words, digitally enhanced products will allow companies
to offer entirely new solutions, enhance value propositions, or target new customer segments
(Fleisch et al. 2015). The success of such opportunities depends on dedicated BM
conceptualisations, frameworks, tools and methods. Given the disruptive nature of the [oT
(Hognelid and Kalling 2015), current approaches should be reinvented to fit the dynamic and

flexible nature of the IoT environment (Vermesan et al. 2016).
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7.3 Process of Systematic Literature Review

In conducting the SLR, a rigorous protocol, consisting of a replicable, scientific and transparent
process, as introduced in Tranfield et al. (2003), is follwed. This is a highly cited and standard
reference for the SLR method in IS. The SLR allows us to synthesise past knowledge about the
topic, identify important biases and gaps in the literature, and, finally, propose future research
directions (Mulrow 1994). By applying this method, it is possible to identify the gaps in the
literature on IoT-driven BMs. The following detailed description of the method and process
supports the reproducibility of the research (Mayring 2014). The first phase comprises
interviews with four experts in the [oT field from two leading European manufacturers
dedicated to DT; in parallel, an initial screening of the relevant literature is conducted. In the

second stage, the relevant search terms are established.

The following terms, already known in the field, proved relevant: [oT business model and
Internet of Things AND Business Model. These search terms were used to query the title,
abstract and keyword fields of various publications using the INFORMS and ACM databases
that cover the publications of the Association for IS journals and the top 50 IS journals (Vom
Brocke et al. 2015). Additionally, three leading practitioner-oriented journals are considered,
namely, the California Management Review, Harvard Business Review, and MIT Sloan
Management Review; this adds practical value to the study and a broader perspective to the
research paradigm (Zott et al. 2011). The initial list was comprised of 120 highly ranked
publications in all sources. After reading through the abstracts and conclusions, the publications
are filtered based on topic relevance. Out of this process, 80 studies were selected as the focus
of analysis. The studies have been read and, based on the topic and the journal’s relevance,
twenty publications are selected. A backward and forward search led to six additional studies.
The resulting (and final) list, including journal articles, conference proceedings, and completed
research studies, consists of 25 publications. The process of publication extraction is depicted

in Figure 6.

The literature clusters are created from the streams of IoT-driven BMs research (n=25) and
follow the inductive approach introduced in Miles et al. (2013) using the MAXQDA software
for coding the material. The inductive approach allows to search for patterns (clusters) through
observation and the development of theories. The approach consists of two coding cycles. First,
categories for each stream of the IoT BM literature are established. For this, the definitions and

descriptions in the research sub-domains presented in Pateli and Giaglis (2004), are used.

Using the five expert judgements and reliability testing, the authors propose eight sub-domains:
definitions, components, taxonomies, conceptual models, design methods and tools, adoption

factors, evaluation models, and change methodologies.
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Accepting these domains as ‘a validated instrument that classifies BM research’ (Pateli and

Giaglis 2004), the definitions of existing categories are used as a reference point.

The analysis of the literature on IoT-driven BMs follows the benchmarking process, with each
selected publication tested against all existing sub-domains. Each author conducts this process
individually, with the outcomes being merged and the results consolidated. In a second cycle,
three additional experts specialising in BMs and the 10T, are included to critically revise the
clustering process and assign the studies to particular sub-domains according to their abstracts.
In this process, a consensus is reached: five out of eight existing sub-domains appear to satisfy

the criterion developed in Pateli and Giaglis (2004).

Informs and ACM Practitioner-oriented
databases Journals

97 l 23 l
Filter based on topic relevance

;

Filter based on focus analysis by
screening titles and abstracts

;

Backward and forward search

l

25 results (publications)

Figure 6: Publications Extraction Process

The information is structured by aggregating the codes into five main categories.
‘Conceptualisation’ is the category capturing the literature dedicated to presenting viable IoT-
driven BM frameworks or patterns. ‘Components’ is the category capturing the literature
concerned with analysing the decomposed constructs of the loT-driven-BM concept. ‘Design
methods and tools’ is the category concerned with the development and use of [oT-driven BM

modelling tools for automating the design process.
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‘Taxonomies’ is the category for studies that consider possible categorisations of loT-driven
BMs into types based on various criteria. ‘Adoption factors’ is the category for the literature

analysing challenges that affect the organisational adoption of loT-driven BMs.
7.4  Literature Review Results on IoT-driven Business Models

This section presents an overview of existing research on BMs within the IoT technologies,
extracted from 25 publications identified through the SLR. The publications are organised into
five sub-domains following the research framework introduced in Pateli and Giaglis (2004):
conceptualisation, components, methods and tools, taxonomies, and adoption factors. Table 12
represents an overview of the findings, relating the authors to the sub-domains. The black
shading indicates the domain that is deeply analysed, the grey shading indicates a limited

analysis, and the white shading indicates that there is no analysis of those domains.

7.4.1 Conceptualisation

This cluster refers to studies presenting loT-driven BM frameworks or patterns. Research in
this domain aims to organise information about the relationships between various BM
components from numerous perspectives (Pateli and Giaglis 2004). In the literature on IoT-
driven BMs, two distinct streams are identified. First, there is research that tries to capture the
value interactions within the IoT. livari et al. (2016), for instance, propose a framework for
understanding the dynamics of value co-creation and co-capture in the context of the industrial
Internet. The authors use two dimensions, the stage and the scope and scale of value co-creation
and co-capture, to identify the corresponding BM type and introduce the so-called ‘oblique’
model that simultaneously incorporates value co-creation and co-capture within the IoT
ecosystem. Similarly, Weinberger et al. (2016) build the concept based on value components:
exchanges, extract (monetised part of the ecosystem), and design. Vermesan et al. (2016)
consider eight layers to classify [oT value creation and identify participating stakeholders. For

each layer, they propose the corresponding BM type most common across markets.

Second, there are scholars who mostly focus on specific characteristics of the IoT technologies.
Hognelid and Kalling (2015) build a concept based on three constructs: transaction structure,
content, and governance. For each construct they assign four capabilities of smart and
connected products: monitoring, control, optimisation and autonomy. Schladofsky et al. (2016)
introduce a framework that considers the heterogeneity of smart node devices at the edge,
network technologies, multiple standardisation initiatives, immaturity of innovation, and
unstructured ecosystems. Finally, Ehret and Wirtz (2017) build industrial IoT-driven BM
clusters based on the concept of non-ownership contracts. They introduce three possible BMs

for the IoT environment in the manufacturing industry.
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Design
Conceptualis- . |Adoption
Author/s P Components ([Methods and [Taxonomies P
ation Factors

Bucherer and Uckelmann
(2011)

Turber et al. (2014)

Sun et al. (2012)

Schladofsky et al. (2017)

Tivari et al. (2016)

Li and Xu (2013)

Ehret and Wirtz (2017)

Leminen et al. (2012)

Ju et al. (2016)

Tools

Dijkman et al. (2016)

Bock and Wiener (2017)

Brynjolfsson and
Saunders (2009)

Mejtoft (2011)

Weinberger et al. (2016)

Chan (2015)

Chui et al. (2010)

Teece (2010)

Fleisch et al. (2015)

'Vermesan and Friess
(2016)

Westerlund et al. (2014)

Wurster (2014)

Bilgeri and
Wortmann(2017)

Haller et al. (2009)

Klein et al. (2017)

Saarikko et al.(2017)

Onar et al. (2017)

Table 12: Overview of the Studies on the loT-driven BMs
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Finally, there are scholars who design conceptual models assuming the ecosystem perspective
as the defining scheme. For instance, Leminen et al. (2012) use the ecosystem and customer
dimensions to identify four loT-driven BM types. Turber et al. (2014) set out a ‘Framework for
IoT BMs’. Based on the service-dominant logic (Vargo and Lusch 2008) and using the design-
science approach (Peffers et al. 2007), they establish an [oT-driven BM framework that covers
three dimensions: identifying stakeholders, benefits of participation, and sources of value co-
creation. Sun et al. (2012) introduce a so-called DNA model addressing three elements of [oT-
driven BMs: ‘how’, ‘what’ and ‘why’. Using the three blocks, design, needs, aspirations and
smart logistics, as the use case, they demonstrate the cause-and-effect of existing relationships.
This analysis shows that there is a strong emphasis on different dimensions of [oT-driven BMs

but few assessments of the actors and mutual dynamic interactions.

For instance, Vermesan et al. (2016) affirm that the stakeholders involved in the IoT businesses
might be participants in more than one layer; however, they do not describe the existing
relationships nor the overlaps between different layers. In addition, many of the
conceptualisations apply the firm-centric parameters to different actors in the IoT ecosystem. It
is urged for the further development of ideas regarding how to derive a contemporary concept
that takes account of all actors and their respective relationships. Specifically, it is needed that
the research is directed to discovering the relationships among the various stakeholders included

in the 0T ecosystem and dynamic exchanges.

7.4.2 Components

This sub-domain in Pateli and Giaglis’s (2004) framework represents the cluster of literature
analysing decomposed BM components and their fundamental constructs. Here, studies
analysing the elements of the IoT-driven-BM concept are analysed. In the literature on BMs,
the most commonly analysed components are customer segments, value propositions, channels,
customer relationships, revenue streams, key resources, key activities, key partnerships, and
cost structure (Osterwalder et al. 2005). In the literature on loT-driven BMs, the analysis of the
components is quite narrow. Many scholars examine the value component as the crucial profit
driver. However, there is a divergence of views regarding the importance of different value
components. Bucherer and Uckelmann (2011) stress that information and its exchange play a
crucial role in the IoT network. Similarly, Bock and Wiener (2017) evaluate customer data as
the main loT-driven BM value ingredient. Brynjolfsson and Saunders (2009) describe digital
infrastructure as the core component, claiming that the focus should be on digital infrastructure,

which is extremely scalable and can be upgraded or replaced with relative ease and at low costs.
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Several scholars offer a comprehensive analysis of value creation without weighting particular
propositions. For instance, Mejtoft (2011) analyses the value contributed by (i) manufacturing,
(i1) supporting, (iii) and co-creation. The manufacturing layer denotes the hardware aspect of
the IoT, the supporting layer reflects the process of data collection for further value creation,
and the co-creative layer uses IoT as a co-creative partner. In a similar manner, Onar et al.
(2018) evaluate the [oT value proposition with respect to novelty, efficiency, lock-in power and
complementarity parameters. Revising the previous loT-driven BM components cluster, one
might conclude that the current research is value-focused and sparse. In line with the findings
of Dijkman et al. (2015), in which the value proposition appears to be the most significant
building block of IoT-driven BMs, these research efforts are highly advantageous for further
studies. By contrast, the analysis of other components, such as infrastructure and data

ingredients, 1s marginal and unfocused.

Additionally, there is virtually no targeted analysis of other important components such as
customer relationships and key partners (Dijkman et al. 2015). Given the heterogeneity of
research, we encourage further studies and empirical validation of the various loT-driven BM
components (e.g., how dimension of value exchange) and recommend particular attention to be

given to ‘data’ as one of the crucial drivers of future businesses.

7.4.3 Methods and Tools

In this sub-domain, Pateli and Giaglis (2004) include research referring to tools used to leverage
the BM design process. It includes studies that explore the development and use of mechanisms
to describe the process and, eventually, the components of IoT-driven BM design. In this
analysis of the literature on IoT-driven-BMs, several viable solutions are found. Chui et al.
(2010) introduce the tool that answers the ‘how’ question regarding the process of IoT business
development. In other words, they aim to describe the most important actors and factors of the
model development, building upon the framework in Holler et al. (2014). Dijkman et al. (2015)
introduce BM components for [oT applications based on BM Canvas (BMC; Osterwalder and
Pigneur 2010); key partners include hardware producers, software developers, data interpreters,

and launching customers.

In a similar fashion and also using the BMC, Ju et al. (2016) introduce the generic loT-driven
BM framework that consists of nine building blocks and their constituent elements. Some of
the building blocks affirm the findings of Dijkman et al. (2015). In others, and based on
interviews, they add or remove particular elements. Finally, Chan (2015) introduces a tool to

facilitate the visualisation and arrangement of different IoT-driven BM components.
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Despite many scholars calling for an ecosystem perspective when designing tools for IoT-
driven BMs, most simply apply existing methods and consider several different stakeholders.
We argue that future research must embrace the ecosystem perspective when building or

evaluating specific BM design tools and methods for the [oT environment.

7.4.4 Taxonomies

In Pateli and Giaglis (2004), this cluster relates to categorising BMs into typologies based on
various criteria. They argue that in the field of e-BMs, there is a relatively significant share of
work to derive a list of generic BM types. In the 10T context, several efforts have been made to
cluster different BMs using various criteria. Teece (2010), for instance, demonstrates different
BM configurations that businesses in the [oT could adopt. One of the possible options is the
‘razor/razor blade model’, which involves pricing the razors (IoT hardware) inexpensively but
aggressively marking up the blades (e.g., data). Fleisch et al. (2015) use the 55 BM patterns

introduced in Gassmann et al. (2014) to test the IoT application against existing patterns.

Following their iterative process, Fleisch et al. (2015) introduce two additional models: (1)
digitally charged products representing new possibilities in the DT of manufacturing and (i1)
the sensor as a service to capture the idea of collecting, processing, and selling the data.
Vermesan et al. (2016) also use the BM Navigator (Gassmann et al. 2014) to propose different
[oT-driven BM combinations pursued by today’s most successful [oT companies. For instance,
the ‘Amazon combination’ employs affiliation, cash machine, e-commerce, leveraging
customer data, long tail, make-more-of-it, user-designed, and two-sided-market BM options.
This fairly limited taxonomy indicates the need to further research and properly classify
different types of loT-driven BMs. In line with the e-BM analysis (Pateli and Giaglis 2004),
there is a need for a holistic parameter for the development of IoT-driven BM taxonomy.
Therefore, we urge that the classification criteria be studied further to ensure this area is

properly developed.

7.4.5 Adoption Factors

Pateli Pateli and Giaglis (2004) argue that research on key factors potentially affecting BM
adoption is motivated by the desire to contribute, identify, and assess promising BMs in
different organisational contexts. In this analysis, eight studies are identified, which analyse the
challenges or opportunities affecting the adoption of the IoT technologies within these new
BMs. First, there are scholars who argue that these technologies encourage collaboration. For
instance, Vermesan and Friess (2013) claim that the [oT is forcing the movement from vertical

to multi-purpose and collaborative solutions.
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Similarly, Loebbecke and Picot (2015) find that loT-driven BM challenges are particularly
significant as organisations convert from industry-specific vertical IoT applications to

horizontal ones spanning multiple industries.

Second, there is a stream of literature focusing on crucial challenges specific to the introduction
of an IoT-driven BM. Westerlund et al. (2014) note three major obstacles to engaging with the
IoT: (i) diversity of objects, (ii) immaturity of innovation, and (iii) unstructured ecosystems.
Vargo and Lusch (2008) extend this study, adding (i) the heterogeneity of network technologies
and (i1) multiple standardisation initiatives. Supporting Westerlund et al. (2014), Vargo and
Lusch (2008) underline the need to understand drivers of value that are integrated (i.e., shared
overall value for an entire [oT ecosystem) rather than fragmented (i.e., individual actors’ value
derived from specific applications or services). They suggest shifting the focus of value creation
and value capture in BMs from the company to the ecosystem. Other scholars, for example,
Wurster (2014) and Haller et al. (2009), focus on particular business or technical obstacles for

ToT-driven businesses.

Waurster (2014) describes (1) identifying horizontal needs and opportunities, (ii) internal team
alignment, and (iii) overcoming the market maturity problem for loT technologies, while Haller
et al. (2009) group technical issues into four clusters: (i) internet scalability, (ii) identification
and addressing, (ii1) heterogeneity, and (iv) service paradigms. Saariko et al. (2017) raise a
number of fundamental issues related to the development of IoT-driven BMs, including
partnership strategy, data ownership, and technology diffusion. They pose several questions
and draw upon observations from the field to demonstrate that a financially sustainable solution
needs to have the full support of all participants to create the preconditions for value creation.
Bilgeri et al. (2015) provide the template for developing BMs for IoT offerings; Bilgeri and
Wortmann (2017) identify sixteen barriers to that process, and these are structured according to
the four high-level innovation stages described in Luchs et al. (2015). They argue that while
some of the resulting barriers appear to be fairly discussed in the BM innovation literature,

others remain severely under-researched, despite their significance for the IoT environment.

There are also scholars who tend to describe rather than address the impact of [oT technologies
on BMs. For example, Chui et al. (2010) propose six distinct types of emerging IoT applications
and their respective uses. They distinguish between two broad categories: (i) information and
analysis and (i1) automation and control. Weinberger et al. (2016) claim that organisations can
make use of the [oT in three different ways: 1) application of the IoT-generated data to improve
the internal and external processes (high-resolution management), 2) enrichment of the product
portfolio with sensor and actuator technologies (digitally charged products), and 3) supply of
the IoT technologies.
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7.5 Discussion of Results

IoT technology is unlikely to ensure sustainable profitability if the corresponding BMs are not
properly developed and adapted to its complex environment (Schief and Buxmann 2012). While
some existing forms and tools might apply, the IoT is essentially disruptive (Hognelid and
Kalling 2015) and can change the entire BM paradigm (e.g., the new ecosystem perspective);
there is thus a need for a better understanding of the impact of the IoT on business development.
Simply adding ‘digital features’ to the theory could be a trap since this would constitute
applying known BM tools (e.g., BMC) to an environment that requires entirely new design

rules.

Attempts have been made to develop the theoretical frameworks through the analysis of
concepts related to BMs driven by the 10T (e.g., Leminen et al. 2012; Turber et al. 2014).
However, the correlations and dynamic interactions must still be investigated. The application
of firm-centric parameters to different ecosystem IoT players should be avoided to allow
entirely new conceptualisations to emerge. BM components have long been neglected in
research (Wirtz et al. 2016), and it is unsurprising that there are so few studies tackling
components of loT-driven BMs. Some scholars describe and evaluate value components (e.g.,
Bucherer and Uckelman 2011; Mejtoft 2011), and others focus on specific elements such as

infrastructure and data [e.g., Bock and Wiener 2017; Brynjolfsson and Saunders 2009).

Taxonomy is the starting point for the application of the broad BM literature to the IoT context.
For instance, Fleisch et al. (2015) and Vermesan et al. (2016) use the 55 BM patterns introduced
in Gassmann et al. (2013) to introduce the BM taxonomies within the IoT environment. When
it comes to design methods and tools, there are several helpful and practical approaches that
focus on the ideation and development of IoT-driven BMs (Bilgeri et al. 2015). However, these
do not include the relevant component descriptions and their respective roles. Finally, compared
to other domains, the literature on IoT adoption factors seems more extensively researched.
Several studies introduce the technical and technological challenges of adopting IoT
technologies (e.g., Vermesan et al. 2016; Whitmore et al. 2015), while others tackle the
obstacles of introducing appropriate BMs in the IoT context (Bilgeri and Wortmann 2017).

It is also noticeable that many scholars argue for the significance of the ecosystem perspective
when discussing loT-driven BMs. Originally presented by James F. Moore (2014), the concept
of a business ecosystem stems from the insight that innovative businesses rely on various
resources. Horizontal movements of value creation and capture are ramifying BMs, and some
scholars argue that the existing frameworks are unable to reflect the ecosystem complexity of
the IoT environment. Therefore, it is necessary to account for the network and mutual

dependence of different stakeholders.
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7.6 Conclusion, Limitations and Future Research

The results of the literature review obtained by clustering existing loT-driven BM research lead
to the conclusion that this field has great potential for further research. IoT technologies have
the power to affect overarching BMs (Timmers 1998). However, only the enterprises able to
overcome the challenges posed by this phenomenon will benefit from its opportunities (Fleisch
et al. 2015). Although some scholars claim that recent research on the BM concept has helped
establish ‘an increasingly uniform understanding’ of BMs (e.g., Hedman and Kalling 2003;
Osterwalder et al. 2005; Wirtz et al. 2016), narrow, firm-centric approach is unsuitable for the
new, highly interconnected environment. IoT-driven BMs should not be based on largely static
information architectures or be firm-centric — the IoT produces a high degree of
interdependency of actors through technical and business ties (Weinberger et al. 2016).
Moreover, there are scholars who introduce the crucial issue of transformation from vertical to
horizontal dimensions within the IoT introduction, but there are still no specificities on the

nature of those challenges and their respective influence on BMs.

Cluster Research direction

Conceptualization Derivation of a contemporary IoT- driven BM concepts that merge all
existing actors and their respectiverelationships; discovering the mutual
relationships of various stakeholders included in the [oT ecosystem and

dynamic exchanges.

Components [Studies and empirical validations of the various loT-driven BM
components (e.g. dimensionof value exchange); particular attention to

be given to “data” as one of the crucial drivers of future BM.

Methods and Embracement of the ecosystem perspective when building/evaluating

Tools the specific BM design tools and methods for the [oT environment.

Taxonomies [Need for a holistic parameter for the development of the loT-driven BM
taxonomy; further studies on theclassification criteria for a proper

development of the taxonomy.

Adoption Heading the future research towards the analysis of the particular
Factors obstacles related to the dimension transformation (from vertical to
horizontal); the ecosystem dimensionof the IoT-driven BMs and its
definingboundaries; test the adoption of the IoT-driven BMs within

different organisation systems or structures.

Table 13: Future Research Directions
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Businesses need to explore the ecosystem dimension of loT-driven BMs and to delineate the
boundarie of such ecosystems. Understanding the ecosystem perspective is crucial as it
encompasses the various stakeholders, technologies, and processes that interact within an IoT
environment. The adoption and effectiveness of these [oT-driven BMs should be empirically

tested across different organizational systems and structures to ensure their viability.

Two general ways to advance the study of IoT BMs are suggested. First, the research directions
proposed in Table 13 should be actively pursued to develop a comprehensive body of
knowledge that is both theoretically and practically relevant for enterprises currently
encountering barriers in implementing loT-driven BMs. This includes addressing key

challenges such as integration, interoperability, and data management within [oT ecosystems.

Businesses must appreciate the networked nature of the [oT and its broader surroundings (James
2014; Loebbecke and Picot 2015). This networked perspective highlights the importance of
seamless connectivity and collaboration among various IoT devices and systems. Additionally,
the significance of customer co-creation processes and their associated challenges must be
recognized and addressed (Tilson et al. 2010). Customer co-creation involves engaging
customers in the design and development of [oT solutions, which can lead to more user-centric
and innovative products and services. However, it also presents challenges such as managing

customer expectations and ensuring data privacy.

This review has several limitations that need to be acknowledged. First, much of the literature
reviewed appears in the form of conference proceedings, with few studies currently published
in highly-ranked academic journals. This indicates a nascent field that is still gaining traction
in the academic community. Second, although the study follows a ‘validated instrument that
classifies BM research,’ as introduced in Pateli and Giaglis (2004), the classification process is
inherently subjective, following our understanding and perspective of ‘what makes sense.’ This

is a common methodological approach in IS research but may introduce bias.

It is strongly recommended that future research adopts a more rigorous method of taxonomy
development. For instance, the method described in Nickerson et al. (2013) offers a systematic
approach to developing taxonomies that can enhance the clarity and precision of BM
classifications. By following such rigorous methods, future studies can contribute to a more
robust and reliable body of knowledge, ultimately aiding organizations in navigating the

complexities of IoT-driven BMs.

In conclusion, while this study provides a foundational understanding of the ecosystem
dimension of IoT BMs, it also highlights the need for further empirical research and

methodological rigor.
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8 Technological Facets of Digital Transformation: Reusable Artificial

Intelligence in Business Practices®

This final study makes a significant contribution to the analysis of the technological facets of
DT by focusing on the sustainable implementation of Al It acknowledges the resource-
intensive nature of Al and addresses this challenge by offering tailored design principles (DPs)
to enhance the reusability of Al systems. Utilising design science research (DSR) and
leveraging Wenger’s (1998) Community of Practice (CoP) framework, the study involves
iterative refinement of design knowledge through methods such as design thinking workshops,
focus group discussions, and expert interviews. It examines how DPs for reusable Al solutions
can support socially and environmentally sustainable business practices. This exploration is
intended to stimulate further research in the IS field, particularly concerning sustainable

technological advancements and their integration into business strategies.
8.1 Introduction

Organisations are increasingly turning to Al to gain business value and to cope with the deluge
of data and the substantial increase in computational capacity (Collins et al. 2021). One of the
most widely discussed challenges of developing Al solutions is its substantial resource demands
(Chatterjee et al. 2022). Data preparation and collection incur high costs and make substantial
resource demands, as does training and maintaining Al models (Baier et al. 2019; Davenport

and Ronanki 2018; Snoek et al. 2012; Wamba-Taguimdje et al. 2020).

Indeed, Al is accelerating natural resource extraction and the distancing of waste (Dauvergne
2022) since it runs on technology, machines, and infrastructures that deplete scarce resources
in their production, consumption, and disposal (Brevini 2020). At the same time, organisations
are facing increasing pressure to be sustainable and to use their resources efficiently (Chatterjee
et al. 2022). This may involve organisations reducing their energy consumption, minimising
waste, using environmentally friendly materials, and considering the social and ethical

implications of their activities (Wamba-Taguimdje et al. 2020).

The reusability of AI models and data may offer a solution to the lack of resources and the
negative environmental and social impacts of Al (Watson et al. 2010). By sharing data and
models, organisations can reduce the costs associated with developing their own (Flynn et al.

2022), including the negative impacts of high energy and natural resource consumption.

® This chapter is based on the study “Building Sustainable Business Practices: Design Principles for Reusable
Artificial Intelligence” published in Proceedings of the International Conference on Wirtschafisinformatik.
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Organisations may be reluctant to share their knowledge and resources for fear of losing their
competitive advantage and internal business secrets. The tension between the benefits of

reusability and the need to remain competitive is challenging and requires careful consideration.

In particular, this paper serves to the call for research that proposes DPs that consider the
technology—human interaction so that developers can create reusable Al solutions and develop
opportunities for organisations to use Al technologies for sustainability (e.g., Dwivedi et al.
2020; Enholm et al. 2021). Thus, the aim is to answer the following research question: How to
develop Al solutions that are reusable across different contexts and how such practices might
contribute to socially and environmentally sustainable business practices? In this paper, there
is an initial step in studying the technological feasibility of reusable Al solutions. It is further
considered the usefulness of the existing DPs for developing reusable Al solutions to foster

social and environmentally sustainable business practices.
8.2 Theoretical Background
8.2.1 Artificial Intelligence

According to Russell and Norvig (2021), Al can perform tasks that would normally require
human intelligence. Al systems are designed to be like intelligent agents that can perceive their
environment and take action to achieve their goals. Al systems accomplish this by employing
algorithms and models capable of acquiring knowledge from data and adjusting to novel
circumstances. Al systems can then perform tasks such as recognising images and
understanding natural language and support data-based decision-making using the capabilities
of self-learning and problem-solving (Mikalef and Gupta 2021; Berente et al. 2021). Al
represents a wide-ranging set of technologies with these unique capabilities. These include
machine learning, robotic process automation, deep learning, and rule-based expert systems.
These promise several advantages for organisations (Benbya et al. 2021; Enholm et al. 2021)
but also signal a new set of barriers and challenges (Duan et al. 2019). Such challenges include
bridging cross-domain knowledge to develop models that are accurate and meaningful (Duan
et al. 2019), identifying and integrating diverse sources of data (Mikalef and Gupta 2021), and

integrating Al applications with existing processes and systems (Davenport and Ronanki 2018).

Unfortunately, recent research on Al is more focused on a technological understanding of Al
adoption than tackling the organisational challenges associated with its development
(Alsheibani et al. 2020). There are several studies that identify research gaps (Dwivedi et al.
2020) and important aspects of being able to leverage Al technologies (Mikalef and Gupta
2021). However, there is no holistic understanding of how reusable Al could be developed in

organisations (Duan et al. 2019).
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There is a growing body of literature that focuses on how Al contributes to the development of
sustainable business practices (e.g., Alsheibani et al. 2020; Borges et al. 2021; Rajput and Singh
2019), but few studies consider how is the Al sustainably designed (Baier et al. 2019).

8.2.2 Reusable Artificial Intelligence

The development of Al requires separate analysis due to its distinct characteristics; Al involves
different business processes, technologies, and knowledge than traditional software solutions
(Grennan et al. 2022). Given the autonomy, self-learning, and inscrutability of Al, the
reusability of Al solutions needs careful consideration (Berente et al. 2021). While there are
some initial studies on reusable Al, these primarily focus on enabling Al-reusability
technologies (Dragert et al. 2012; Snoek et al. 2012). The IS has no established concrete
definition of reusable Al that captures its technical and organisational aspects. Consequently,
our understanding of reusable Al is based on real-world examples of models and algorithms
being utilised across multiple applications, thereby saving time and resources and potentially
reducing the energy consumption and carbon emissions associated with building and training

new Al models (McKinsey and Company 2020).

By integrating environmental, social, and economic considerations, reusable Al solutions can
contribute to sustainable business practices (Watson et al. 2010; Seidel et al. 2013; vom Brocke
et al. 2013). IS plays a crucial role in enabling sustainable practices by facilitating the collection,
analysis, and dissemination of environmental and social performance data, as well as supporting
decision-making processes that incorporate sustainability criteria (Melville 2010; Watson et al.
2010; Seidel et al. 2013; vom Brocke et al. 2013). However, no existing study utilises the DSR
methodology to develop DPs specifically for reusable Al solutions that would support

sustainable business practices.
8.2.3 Software Reuse

The IS scholars have extensively investigated the topic of software reusability (Padhy et al.
2018) with a wide range of studies across software domains (Kim and Stohr 1998;
Ravichandran 2012; Apte et al. 1990; Banker and Kauffman 1991). These show that software
reusability can enhance automated programmer productivity tools (Ewers and Vessey 1981)
and improve process flexibility and predictability (Nidumolu and Knotts 1998), thereby
positively impacting cost efficiency. The primary focus has been on the financial aspects of

reusability, such as cost and effort reduction and accelerated time to market (Singh et al. 2015).

Reuse involves the combination of high-level specifications and existing component artefacts
to generate new designs (Setliff et al. 1993). Various tools and techniques have been developed

to support reuse-based software design (Purao and Storey 1997).
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Class libraries, components, frameworks, and patterns have been created as reusable artefacts
(Szyperski 1998), and research has been conducted to facilitate reuse in object-oriented
conceptual design through the development of tools (Purao and Storey 1997; Sugumaran and
Storey 2000). High-level design fragments and models have also been developed (Jain et al.
2006).

The use of software components has greatly enhanced the capacity of companies to create high-
quality business solutions on a large scale. Reusability is key in developing software
components for use in multiple programs to avoid reinventing existing software. Existing
research emphasises the importance of systematic software reuse, which has proved to be highly
effective in software engineering, offering benefits in productivity, quality, and cost reduction

(de Almeida 2019).
8.3 Design Science Research

To develop design knowledge in the form of DPs, Pefters et al. (2007) provide a processual
overview of the DSR method. This method is particularly suitable here as it offers a synthesised
general model that is enabling to follow and describe each step of the DSR process in a
transparent manner. The method includes following: (1) problem identification, (2) objectives
definition, (3) design and development, (4) demonstration and evaluation, and (5)

communication (see Figure 7). In the following, there is a detailed overview of the DSR process.

Problem [ Objectives ] Design and [ Demonstration } i Outcomes ‘:
Identification Definition Development & Evaluation ) 1 oleomes ''| Communication
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Figure 7: Application of the DSR Methodology as described in Peffers et al. (2007)

8.3.1 [Iteration 1

The first iteration involves identifying the problem, defining the objectives, and designing,

developing, and evaluating the design requirements (DRs).

Problem Identification — a systematic review of literature on reusable Al. This step follows
a rigorous protocol that comprises the replicable, scientific, and transparent process introduced
in Webster and Watson (2002). The SLR allows to synthesise knowledge about reusable Al
solutions and identify important biases and gaps in the literature. Figure 8 depicts the screening

process.
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Figure 8: Systematic Literature Review on Reusable Al

Objectives Definition — design thinking workshop. Design thinking is the creative element
of the DSR methodology in this study to 1) encourage direct exchange between the researchers,
i1) set out the problems and define project objectives, and 1ii) define the objectives for the DSR
methodology, as recommended by Hevner et al. (2004). Design thinking is generally used as a
scientific method to develop practical design solutions (Cross 2007). It is a creative method
with a defined framework rather than a series of ordered steps. Brown (2008) proposes three

elements of design thinking: inspiration, ideation, and implementation.

For this study, authors met for three full days in person. The inspiration phase took place before
the workshop; where various problems (P1-P5) have been identified through the SLR. The
workshop alternated between individual and small group activities that were used to generate
knowledge, and discuss the motivations and objectives of DPs. In general, Schon’s (1983)
recommendation that design thinking be understood as the thinking of ‘reflective practitioners’

has been followed.

Design and Development — community of practice and design requirements. The
community of practice (CoP) concept, supported by various studies (Wenger et al. 2002;
Wenger and Snyder 2000; Lefebvre and Legner 2022; Tremblay 2004; Iivari 2020), serves as
a kernel theory. It is based on three pillars: the domain of shared interest within a community,
the community’s shared understanding created through discussion and learning, and the
development of a shared practice repertoire. The CoP allows individuals to transcend their
original boundaries, benefit from collective knowledge, and identify with a larger body of

knowledge.

In the organisational context, where the generation and sharing of knowledge are crucial, CoP
is a suitable kernel theory. It addresses the problem of silo thinking, where functional structures
hinder a holistic approach to problem-solving and innovation (Pumplun et al. 2019; Enholm et
al. 2021; Bannister 2001). This theory is particularly applicable when studying data-related
phenomena in a community (Wenger 1998); it emphasises the need for collective empowerment
in implementing reusable Al solutions and recognises networking as a prerequisite for

successful implementation.
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Demonstration and Evaluation — suitability check through focus group discussions. The
DRs are elaborated through the two focus group discussions, following the recommendations
of Tremblay et al. (2010). For the first group, four researchers whose ongoing interests are in
the development of Al and organisational learning have been recruited. The goal was to expand
the understanding of the previously defined DRs and their suitability and, in particular, what
aspects should be adjusted or added. One author moderated the focus group discussion, and the
conversation lasted about 75 minutes. The participants developed a shared understanding by
discussing their responses to the following open-ended question: What is important in the
development of reusable AI? The moderator then presented the DRs to the participants, who

separately discussed their usefulness and viability.

In the second focus group, a practical perspective have been incorporated. There was a Zoom
call with three Al experts working as data scientists and Al specialists for prominent
corporations, primarily in image recognition technologies, natural language processing, and
deep learning projects. Their technical proficiency, while valuable in these discussions, is
importantly supplemented by their managerial responsibilities, which afford them technical and
organisational insights regarding the practicality of creating reusable Al solutions. Working
with practitioners can lead to better solutions and generate knowledge that is useful for practice
(Rai 2019). Finally, the focus group discussions were documented using keywords, and the core

statements were filtered with the help of statement coding (Ryan and Bernhard 2003).
8.3.2 [Iteration 2

The second iteration entails adjusting the DRs following the suitability check. The preliminary
DPs were defined and presented to the Al experts for evaluation. Following Peffers (2008) and
embracing the usability concept, the significance of including potential system users in the DSR
process have been acknowledged (Hoehle and Venkatesh 2015). Thus, nine Al experts were
interviewed. These interviews aimed to assist in formulating the eight DPs that address the
design requirements. Overall, the DPs are thus informed by the SLR, the design thinking

workshop, the CoP concept, the focus group discussion, and the expert interviews.

Demonstration and Evaluation — usability check of design principles through expert
interviews. The qualitative interviews were conducted following the principles suggested by
Myers and Newman (2007). First, the experts received a one-page summary of the research
goal that we used to contact the data scientists and Al experts. Following Yin (2017), the
interviewee selection followed a heterogeneous purposive sample approach applying two pre-
defined criteria: a) more than three years of experience (YoE) in working with Al technologies

and b) solid knowledge of the reusability aspect of Al development.
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ID Role Field YoE Country
i-1 Head of Strategic Al Strategic Al & Politics 11 Germany
i-2 Al Quality Consultant IT Development 7 Germany
i-3 Al Product Manager IT Development 4 Spain

i-4 Data Scientists Automotive Industry 7 Germany
i-5 Data Scientists IT Development 3 Germany
i-6 Head of Sustainable Al Strategic Al 15 Finland
i-7 Project Lead Sustainable Al 5 Netherlands
i-8 Research Fellow Al in Politics 4 UK

i-9 Al Advisor Al Development 4 Germany

Table 14: Overview of the Al Interviewees

The interview guide includes questions related to the interviewee’s Al background and
expertise, the reusability aspects of Al, and an evaluation of the DPs. After the evaluation, the
interviewees were asked about aspects that may have been neglected. Table 14 provides the
details about the participants. The interview data have been assessed by using a structured
content analysis, as described in Lacity and Janson (1994). This is guided by the seven
principles of interpretive field research introduced by Klein and Myers (1999). Specifically, the
understanding of participants’ views on the usability of each DP is developed through the
iterations of their individual opinions. Open coding has been used throughout the interview
analysis to establish a uniform system for evaluation and subsequent category creation (Ryan
and Bernhard 2003). The unit of coding is complete sentences and paragraphs that refer to the
DP characteristics. To maintain validity and reliability, only the aspects that were mentioned
by at least five participants have been added. Two of the authors performed the coding process

independently to increase rigour and reliability, using QCAMap (Mayring and Fenzl 2016).
8.4  Results
8.4.1 Results from the Iteration 1

Problem Identification - identified problems. P1: not every organisation has the resources

and knowledge to implement Al solutions and automate their processes (Snoek et al. 2012).
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P2: trained Al models often do not perform well, and the Al development process must thus
be performed repeatedly (Yao et al. 2017). P3: organisations structured in functional silos
encounter challenges when deploying Al as these do not facilitate a holistic approach to
problem-solving (Pumplun et al. 2019; Enholm et al. 2021). P4: in developing Al solutions,
organisations struggle to operate sustainably (Mikalef and Gupta 2021). P5: complying with
data protection requirements is challenging (Pumplun et al. 2019). P6: organisations must
balance the need to implement AI solutions for optimising processes and achieving
sustainability goals; there are also concerns around sharing knowledge about training Al

models.

Objectives. Objective O1 is that the DPs facilitate the implementation of reusable Al solutions.
This is complemented by Objective O2, which is the establishment of a theoretical foundation
and incorporation of practitioners’ perspectives to ensure diverse viewpoints are reflected in
design knowledge. Objective O3 is to investigate the potential impacts of the established DPs
for developing reusable Al solutions on the promotion of socially and environmentally

sustainable business practices.

Design and Development — design requirements. Al solutions are referred to as general-
purpose technology that can be deployed across teams and departments internally and across

organisations (Brynjolfsson and Mcafee 2017).

DRI1: Organisations should design Al solutions that are applicable to different organisational
functions across multiple domains of interest and beyond boundaries. While organisations are
constantly generating new knowledge, siloed thinking limits knowledge to particular
departments or organisations (Bannister 2001). Studies show that sharing knowledge is
essential to innovation (e.g., Brynjolfsson et al. 2017). Most importantly, resources can be saved
when knowledge is shared rather than having to be developed from scratch (e.g., Garbuio et al.
2011). There is a need to work together to build a shared understanding through discussions,

activities, and learning, which leads us to the following DRs.

DR2: Organisations benefit from community exchange and should mutually engage, regularly
interact, and share their knowledge when they design Al solutions. DR2a: Organisations should
integrate an easily accessible platform for employees to manage the knowledge related to Al
development. DR2b: The ownership of the sharing platforms with knowledge related to Al
development and solutions should be clearly defined with the aim of maintaining that content.
Since the goal of organisations is maximising profit and increasing revenue while saving
resources (e.g., Watson et al. 2010), reusability should ideally be viewed as a productivity
enhancement. A central location is required to store knowledge to allow the reuse of Al
solutions within and across organisations. This repository can be established within or across

organisations.
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DR3: Organisations should share a repository of documented processes, algorithms, and other
documents to enable easier and faster access to Al-specific knowledge. DR3a: Organisations
should provide technical and non-technical documentation of their reusable Al solutions.
DR3b: Organisations should have an extraction mechanism in place to ensure access to the

data. DR3c: Organisations should adhere to pre-defined standards.

Based on the second focus group, the DRs are extended as follows. DR4: The development of
reusable Al solutions must be supported by accessible training data that follow principles like
FAIR to provide developers with suitable (e.g., domain or application-specific) and high-
quality data at a low cost. DRS: When developing reusable Al, organisations should adhere to

privacy and other applicable laws.

Demonstration and Evaluation — adjusted design requirements. During the sustainability
check, the focus group participants confirmed the existing requirements and offered
adjustments for DR2 and DR3. The focus group participants found DR2 very intriguing since
merging data from different sources while cohering to the data protection laws presents serious
obstacles. For DR2, the participants added that there should be an easily accessible platform for
interested employees to share knowledge. They also noted that there should be a clearly defined

owner for such initiatives or platforms.

Based on this discussion, DR2 has been extended with DR2a and DR2b. For DR3, the
participants emphasise the need for 1) comprehensive technical and non-technical
documentation, i1) a mechanism for extracting data, and iii) adherence to standards and best
practices should be considered. Thus, DR3a-DR3c. have been added. The focus group
participants also discussed global initiatives that democratise Al deployment. For instance,
there are several initiatives that support standardised and open data management, for example,
the ‘FAIR — Forward Artificial Intelligence for All” project in Germany and the global initiative
‘Al and Data Commons’ (GIZ 2022; ITU 2021). DR4 was added because responsible and
standardised data management emerged as an important topic in the groups. The issue of
privacy and compliance with laws was discussed in both focus groups; as a result, DRS is

included to ensure regulatory compliance.
8.4.2 Results from the Iteration 2

Demonstration and Evaluation — Design Principles. Design principles based on the design
requirements and objectives for the development of reusable Al solutions that can be deployed
in different contexts with fewer resources are presented within this chapter. To formalize the
DPs we adhere to, we have adopted the recommendation put forth by Gregor et al. (2020) and
present them in Table 15.
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DP Description DR
For the development of reusable Al, it is essential to ensure that

DP1  Collaboration and Knowledge Exchange. ... employees should DR1
actively facilitate collaborations and expertise-sharing across diverse DR2
departments, disciplines, and industries because it enhances
knowledge-intensive processes like data preparation and Al model
training.

DP2 Open Data. ... employees should make data available on an open DR2
platform because it allows quick, easy, and equitable access to large DR2a
amounts of data.

DP3  Transfer Learning. DP3a: ... employees should use and provide pre- DR2
trained Al models and transfer learning to specify pre-trained Al DR2a
models quickly and with less proprietary data for one’s own DR2b
application purpose.

DP3b: ... organisations should clearly define the ownership of the
training data and the department who maintains the Al solution (M) to
define clear responsibilities.

DP4 Standards for Data Formats and Exchange. ... employees should DR3
use standard data formats, such as JSON, and exchange frameworks, DR3b
such as FHIR to store and share data in a standardized way.

DR3c

DP5  Standards for Algorithms. ...employees should use and support DR3
standard algorithm libraries, such as Scikit-learn, Pytorch, Tensorflow,

: . . DR3c
etc. to build Al solutions efficiently.

DP6  Provenance Documentation. ... employees should use provenance DR3
documentation (documenting “who-what-where”’) during Al

. DR3a
development process to trace the origin of data, to prove the steps of
the data processing, and to determine the trustworthiness of results. DR3¢

DP7  Data Management. ... developers should follow data management DR4
principles, such as FAIR to identify, access, interoperate, and reuse
data with none or minimal human intervention in ISs.

DP8 Data Protection. ... organisations should consider data protection law  DRS
to be compliant with these laws helps safeguard individuals' privacy
rights, fosters trust among customers and stakeholders, mitigates the
risk of legal and reputational consequences, and promotes responsible
and ethical handling of personal data.

Table 15: Design Principles for the Development of Reusable Al
8.5  Discussion

The field of IS has a rich history of exploring methods and technologies that might contribute

to achieving sustainability goals (vom Brocke et al. 2013). Nevertheless, few scholarly

investigations focus on the means by which these technologies can be developed sustainably

(Schoormann et al. 2023).
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Specifically, there is a dearth of scholarship on the strategies for designing Al solutions with
reusability in mind and that consider the potential impact of these solutions on sustainable
business practices (Catovic et al. 2021; Melville 2010; Walshe et al. 2020). Objective of this
study is thus to cultivate design knowledge, explain the eight DPs pertaining to the development
of reusable Al from a technical perspective, and explore their potential contribution to the

attainment of social and environmentally sustainable business practices..

8.5.1 Design Principles and related sustainability Dimensions

First DP1 emphasises the need to develop a community around a common depository or
knowledge-exchange platform that will, in turn, enable the sharing and building of expertise.
The literature shows that organisational learning is a critical aspect of the effective deployment
of Al technologies (Mikalef et al. 2017). In general, avoiding functional silos within and across
different domains and organisations allows continuous knowledge development (Pumplun et
al. 2019). This might, in turn, contribute to the social aspect of sustainable business practices
since enhanced collaboration can lead to more sustainable Al solutions by leveraging a wider
range of insights and best practices. For instance, communities can play a crucial role in

establishing ethical guidelines and best practices for Al development (Askell et al. 2019).

DP2 addresses the need for democratisation of the data employed. However, integrating data
from a variety of sources presents a serious obstacle for contemporary organisations
(Ransbotham et al. 2018). From a sustainability perspective, data democratisation contributes
to socially sustainable development by empowering communities, promoting participatory
development, and fostering social innovation (Walshe et al. 2020). Our research community is
strongly advocating for data democratisation (Lefebvre et al. 2021), but we must bear in mind
that the protection of user privacy makes the responsible development of Al imperative (Arietta
et al. 2020). Therefore, DP2 is demarcated with DP7 and DPS8, which address the need for

responsible data handling when developing Al solutions.

DP3 addresses knowledge transfer and ensures that the actor’s roles are well-defined and
ownership of knowledge is clearly delineated. DP4 addresses the importance of utilising
standard data formats. There is an increasing demand for infrastructures that are findable,
accessible, interoperable, and reusable — this is driven by the need to enhance information
access in society (Wilkinson et al. 2016). Well-defined responsibilities mitigate the risk of
conflicts and can streamline project execution and resource allocation (Schwindt 2005). These
practices have the potential to enhance resource efficiency, minimise redundant efforts, and

optimise operations, decreasing the negative environmental impact of Al solutions.
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Furthermore, clearly defining responsibilities can enhance collaboration and engagement and

foster a knowledge-sharing culture, thereby promoting social responsibility and ethical conduct.

DPS5 focuses on utilising standard algorithm libraries for efficient training of cutting-edge Al
solutions. DP6 promotes the adoption of provenance documentation during Al development.
Provenance documentation enables the tracing of data origins, the validation of processing
steps, and the assessment of result reliability, satisfying the demand that Al solutions must be
explicable. Provenance documentation allows employees to reproduce implementation and
supports responsible Al practices, traceability, and accountability. Transparent documentation
fosters social sustainability and the extension and improvement of existing models (Rzepka and

Berger 2018).

DP7 is concerned with the need for standardised data management when developing reusable
Al solutions. The International Organization for Standardization (ISO) has been actively
involved in an Al standardisation project since 2018, as Zielke (2020) documents. This
initiative signifies a collective effort towards standardised data management and data systems
in the AI field. Standardisation efforts contribute to efficient resource utilisation, ease
compliance with privacy regulations, and facilitate collaboration. Such practices hold the
potential to support the development of environmentally and socially responsible Al solutions,
consequently fostering sustainable business practices (Walshe et al. 2020). Finally, DP8
emphasises the need for organisations to comply with data protection laws and promote
responsible handling of personal data. Taking such responsibility in developing Al solutions
promotes socially sustainable business practices by safeguarding privacy rights, fostering

customer and stakeholder trust, and demonstrating ethical and responsible behaviour.

8.5.2 Theoretical and Practical Contributions

The existing literature on Al within our IS community is primarily focused on a technological
understanding of Al adoption (Alsheibani et al. 2020). Although there is a growing literature
that focuses on how Al contributes to the development of sustainable business practices (e.g.,
Borges et al. 2021; Rajput and Singh 2019), there is little on how those Al solutions should be
sustainably designed (Catovic et al. 2021; Melville 2010). Therefore, the theoretical
contribution of this study is manyfold. First, by producing DPs, there is a contribution to DSR
studies that develop and evaluate design knowledge by extending the scope to reusable Al
development (e.g., Kane et al. 2021).

Second, the literature on sustainability in IS research is enlarged by addressing reusable Al
development (e.g., Setliff et al. 1993; Purao and Storey 1997). The potential contributions of
the established DPs to developing reusable AI solutions that support socially and

environmentally sustainable business practices have been considered.
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Hopefully, this discussion catalyses further exploration and examination of this topic within the
IS field. Finally, by focusing on reusable Al development, the design knowledge in this study,
in the form of DPs, validates Wenger’s (1998) CoP concept for the Al context.

From a practical perspective, DPs defined in this study offer instructions that have been
evaluated for use across domains and organisations when developing reusable Al solutions.
This will, in turn, help in creating sustainable organisations and innovation. With the
introduction of these DPs, there is a hope to foster Al adoption in industries since reusable Al
might help in overcoming the numerous challenges to Al adoption, such as limited knowledge,

lack of Al expertise, and scarce financial resources (e.g., Yao et al. 2017; Chan et al. 2020).
8.6 Conclusion, Limitations and Future Research

The IS research community has a responsibility to contribute to the development of sustainable
business and IT practices. Given the intersection of computational and social sciences, this
paper develops and evaluates design knowledge consisting of DPs for creating reusable Al

solutions. Despite careful execution, the study has several limitations.

Firstly, these DPs are introduced considering the technical feasibility of developing reusable
Al. However, exploring the managerial perspective and researching how organizations weigh
the potential benefits of reusability against the risks of sharing knowledge and resources would
be valuable. Managers' concerns about competitive advantage and intellectual property could

impact the adoption of reusable Al solutions, offering insights into broader adoption challenges.

The DPs were not evaluated within a third iteration, which could provide deeper insights into
their practical applicability. Developing an instantiation to demonstrate the applicability of
these principles and quantitatively evaluate their effectiveness is recommended, as suggested
by Gregor and Hevner (2013). This would help validate the utility of the DPs in real-world

scenarios, ensuring robustness and practicality.

The potential impact of DPs on socially and environmentally sustainable business practices is
presented, but correlations based on large data sets and statistical evaluations would be
beneficial. Analyzing environmental and social outcomes of organizations that have adopted
reusable Al principles compared to those that have not could provide empirical evidence

supporting the benefits for sustainability.

Examining the differences in applying these DPs across public and private sectors, and
identifying intersections and opportunities, would be insightful. The public sector might
prioritize transparency and public welfare, while the private sector may focus on profitability
and competitive advantage. Understanding these differences could help tailor the DPs to various

organizational contexts better.
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Further research could also explore the scalability of these principles in different organizational
sizes and industries. Large enterprises might have more resources for implementing reusable
Al solutions, whereas SMEs might face unique challenges. Investigating these nuances can

refine the DPs to be more inclusive and adaptable.

Examining the long-term effects of implementing reusable Al solutions on organizational
performance and innovation through longitudinal studies could provide insights into the
principles' impact on business success over time. Additionally, exploring cultural factors
influencing the adoption of reusable Al solutions can offer a more global perspective, as

different regions may have varying attitudes towards technology sharing and sustainability.

Furthermore, it is essential to explore the intersection of these DPs with emerging regulatory
frameworks and standards for Al and data use. Regulations such as the GDPR and upcoming
Al-specific regulations could significantly impact how reusable Al solutions are developed and
deployed. Understanding the regulatory landscape can help in designing DPs that are compliant

with legal requirements, thereby facilitating smoother adoption by organizations.

Research should also consider the ethical implications of reusable Al solutions. Ensuring that
Al systems are developed and used ethically involves addressing issues such as bias,
transparency, and accountability. Investigating how these ethical considerations can be

integrated into the DPs can enhance the trustworthiness and acceptance of Al solutions.

In addition, cross-disciplinary collaborations could enrich the research on reusable Al solutions.
Engaging with experts from fields such as ethics, law, and environmental science can provide
comprehensive insights into the multifaceted challenges of developing sustainable and reusable
Al Such collaborations can lead to more holistic and robust DPs that address a wide range of

considerations.

Moreover, the role of education and training in promoting the adoption of reusable Al principles
cannot be overstated. Organizations need to develop skills and knowledge related to Al
technologies and sustainable practices among their workforce. Research on effective training
programs and educational frameworks can support the successful implementation of the

proposed DPs.

While this study provides a foundational understanding of DPs for developing reusable Al
solutions, numerous avenues for further research exist. Addressing these limitations and
expanding the investigation can contribute to more sustainable and effective business practices
in the evolving digital landscape. By advancing this body of knowledge, the IS research
community can play a pivotal role in shaping the future of sustainable technology and business

models.
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9 Contributions, Implications and Future Research Outlook

This doctoral dissertation contributes to the academic field of IS by providing a
comprehensive analysis of digital transformation within traditional organisations. It offers a
dual perspective, exploring managerial and technological aspects of DT and providing
theoretical and practical insights into how traditional organisations can navigate the
complexities of digital disruption. The thesis thus enhances our understanding of DT by
clearly defining and distinguishing between the often-conflated terms of digitisation,

digitalisation, and digital transformation.

This research adopts a clear definition of DT as a process that enhance an entity by inducing
substantial changes through the synergy of information, computing, communication, and
connectivity technologies, helping to resolve some of the conceptual ambiguities that have
plagued the field. The research also contributes to theoretical discourse through an integrated
approach to the study of DT; it examines how digital technologies interact with various
organisational dimensions such as strategy, structure, and culture. This enriches the IS
research field and provides a framework for understanding the broader impacts of DT on

organisational ecosystems.

The study addresses the fragmented understanding of DT within the academic community by
systematising different schools of thought and proposing a cohesive framework that captures
the multifaceted nature of DT. On a practical level, the thesis offers valuable guidance to
traditional organisations striving to implement DT. The study highlights the importance of
aligning business and IT strategies to overcome the inherent challenges of digital service
development within automotive manufacturing. It underscores the need for alignment of
business values and technological functionalities and shows how misalignment can lead to

operational challenges such as diminished trust and misalignment.

The research further examines the role of management in fostering an environment conducive
to DT. By exploring how managerial practices need to adapt to support a digitally-enabled
workforce, the thesis provides actionable recommendations for organisations’ leaders. It also
offers valuable insights into the strategic changes required in the areas of leadership,
communication, and organisational culture for organisations looking to enhance their digital
agility and responsiveness. Technologically, the thesis considers how the adoption and
integration of digital technologies like IoT and AI reshape organisational structures,
processes, and strategies. This aspect of the research is important for understanding how
traditional organisations can effectively integrate advanced technologies to remain

competitive in a digitally driven market.
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9.1 Theoretical Contributions

The first part of the dissertation enhances the theoretical understanding of the organisational
aspects of DT. A comprehensive framework is developed that identifies and categorises the
key factors influencing DT. This framework draws on insights from foundational and current
literature, organising these factors into six critical dimensions: digital leadership, the culture
of innovation, capabilities, strategy, technical infrastructure, and product and service fit. This
structured approach allows for a more thorough analysis of DT initiatives, extending the
definitions and conceptualisations from influential studies such as Gurbaxani and Dunkle

(2019) and Matt et al. (2015).

The first study integrates various organisational factors that drive DT, such as leadership
commitment, cultural adaptiveness, and strategic alignment (Dremel et al. 2017; El Sawy et
al. 2016). It explores how these elements interact to influence the direction and effectiveness
of DT efforts, enriching the theoretical discourse on how digital capabilities are developed
and utilised within organisations to boost digital maturity and transformation success (Porter

and Heppelmann 2015; El Sawy et al. 2016).

The second study identifies novel factors that emerged due to the COVID-19 pandemic and
their impact on DT. Interviews suggest that these factors could become permanent fixtures in
the post-pandemic environment. The analysis extends the current literature by exploring how
the pandemic has reshaped established DT drivers and introduced new ones (Boland et al.
2020). A key theoretical contribution confirms the critical role of executive understanding
and commitment in DT success, corroborating previous findings (Ancarani et al. 2019;
Dremel et al. 2017; Gurbaxani and Dunkle 2019; Herri and Handika 2019; Karimi and Walter
2015).

This study emphasizes that executive leadership underpins organisational support and
encouragement, crucial during times of crisis. Additionally, a significant theme is the steep
learning curve in the shift to remote leadership, with executives noting the issues of managing
productivity and trust in a remote workforce (Bartik et al. 2020; Bartsch et al. 2020;
Waizenegger et al. 2020; Kane et al. 2021).

The study further notes the increased relevance of digital competencies during the pandemic.
The lockdowns catalysed the enhancement of digital skills through structured internal
knowledge exchange and a shift from informal to more systematic learning approaches
(Tynjdla 2008; Kyndt and Baert 2013). This transformation suggests an evolving focus within
IS research on developing virtual capabilities using engaging and interactive online learning

methods (Soto-Acosta 2020).
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The third study considers the dynamics of business and IT collaboration, highlighting how
the intersection of divergent perspectives on business values, technological functionalities,
and development strategies can lead to misalignment. From a theoretical perspective, this
research extends the applicability of the TFR theory, demonstrating its relevance in analysing
business-centric perspectives in digital service development. It highlights the utility of the
theory in analysing the interactions between business and IT domains within DT,
underscoring the strategic importance of IT in business strategy and supporting integrated
approaches in digital service development. This study aligns with Dijkman et al. (2015) and

Islam et al. (2017) on integrating IT strategies into broader business frameworks.

As DT becomes increasingly critical for an organisation’s strategic orientation, aligning
business and IT functions is essential. Further IS research is needed to develop effective
strategies for managing digital service complexities in established firms. Supporting Matthies
et al. (2016) and Lin and Silva (2005), the study advocates for a deeper understanding of how
digital technologies interact with organisational dimensions like strategy, structure, and

culture, as well as their broader societal impacts.

The final study within a first part investigates the impacts of remote work on organisational
performance and transformation, utilising the Burke and Litwin (1992) framework as a
foundational analytical tool. The study extends the model’s traditional application by
integrating contemporary findings regarding the ongoing relevance of its transformational

elements in today’s digital and remote work environments.

An important theoretical enhancement suggested by this research is the incorporation of
technology as a transformational element. The shift to remote work, accelerated by the
COVID-19 pandemic, represents a significant departure from traditional work paradigms and
was primarily facilitated by advancements in information technology that support alternative
organisational structures (Olson 1983; Davison 2020; Popovici and Popovici 2020). This
transition underscores the need to revisit organisational frameworks to incorporate the

technological underpinnings important to maintaining diverse new work settings.

Second part of the dissertation tackles the technological aspects of DT. The first study reviews
the literature on loT-driven business models (BMs), noting the significant opportunities for
advancing research in this domain. This field is poised for further exploration due to the
transformative potential of IoT technologies to redefine overarching BMs (Timmers 1998).
Scholars have established a more uniform understanding (Hedman and Kalling 2003;

Osterwalder et al. 2005; Wirtz et al. 2016) of BMs.
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However, their studies often adopt a narrow, firm-centric approach that does not fully
accommodate the highly interconnected nature of modern IoT environments. This review
suggests that loT-driven BMs should move beyond a largely static information architecture
and embrace the high degree of interdependence of stakeholders, facilitated by their technical

and business ties (Weinberger et al. 2016).

Finally, the review argues that there is a critical need to understand the networked nature of
the IoT and its implications (James 2014; Loebbecke and Picot 2015), as well as to
acknowledge the importance of customer co-creation processes and the challenges they

present (Tilson et al. 2010).

The final study expands the IS literature on sustainable technology development, particularly
as it concerns Al. Drawing on established frameworks (vom Brocke et al. 2013; Schoormann
et al. 2023), this study explores how Al technologies can be developed sustainably,
emphasising the design of Al solutions with reusability in mind (Catovic et al. 2021; Melville

2010; Walshe et al. 2020).

A significant theoretical advancement is the identification and application of DPs that
prioritise sustainability in Al development, highlighting the shift from vertical to horizontal
dimensions within organisational structures as Al technologies become more integrated. The
discussion extends beyond the firm-centric approach criticised by some scholars, proposing
a broader, interconnected perspective suitable for the highly networked nature of modern Al
environments. This theoretical contribution enriches the discourse around sustainable Al
suggesting a comprehensive framework for addressing the complexities of designing reusable

Al systems.

The exploration of these DPs also underscores the need to develop community platforms for
knowledge exchange, aligning with the findings in Mikalef et al. (2017) and Pumplun et al.
(2019). Enhancing understanding of organisational learning and its impact on sustainable Al
development is essential. By promoting standardised data management and the adoption of
established data systems (Zielke 2020), these DPs facilitate efficient resource utilisation and
adherence to regulatory standards, crucial for developing environmentally and socially
responsible Al solutions. Additionally, the principles support provenance documentation and
the use of standard algorithm libraries, enhancing transparency, accountability, and the

reproducibility of Al solutions (Rzepka and Berger 2018).
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9.2 Practical Implications

Practically, the first part of this dissertation provides valuable insights for managers and
decision-makers in traditional organisations initiating or currently managing DT initiatives.
The identification of critical influencing factors offers a strategic roadmap for prioritising
resources, crafting targeted interventions, and aligning organisational activities toward
effective DT. This systematic identification and categorisation of factors serve as a strategic

guide, helping organisations navigate the complexities of DT more effectively.

The first study highlights the importance of leadership and organisational culture in fostering
digital innovation. The critical role of executive support, a culture that champions innovation,
and the empowerment of employees are identified as key drivers of DT success. The second
study focuses on additional critical areas requiring strategic attention and resource allocation
to enhance organisational resilience and agility. The findings underscore the need for
structural reassessment and strategic reorientation to leverage post-crisis opportunities
effectively. The increased reliance on technical infrastructure, particularly remote IT support,

emerged as a crucial enabler for DT during the pandemic.

This shift necessitates a re-evaluation of traditional IT support models to sustain remote
operations and DT initiatives. The pandemic also prompted a significant realignment of
products and services with market demands, prioritising organisational agility and
responsiveness to rapidly evolving customer needs. This realignment has led companies to
reassess their operational and strategic approaches to maintain relevance and competitiveness

in a dynamically changing market landscape.

The third study underscores the need for a proactive management approach to reconcile
business and IT collaboration, a necessary aspect of a successful DT. The study highlights
traditional structural divides between business and IT units, suggesting that these may
exacerbate alignment challenges. A re-evaluation of team interactions and collaboration

practices is recommended to mitigate these issues.

The final study in this part offers actionable insights for managing the transformational
impacts of remote work within organisations. The analysis underlines the need for adaptive
strategies to ensure organisational alignment and enhance employee engagement,
emphasising the importance of tailoring solutions to individual employee preferences—a
crucial consideration for redefining workplace structures in the post-pandemic era.
Leadership roles also evolve significantly in remote settings, requiring an increased focus on
coaching, communication, and trust, which are vital for supporting geographically dispersed
teams. Organisational policies and executive support are essential to the effective

implementation of remote work strategies.
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The study further examines individual and organisational performance impacts, noting
improvements in efficiency and job satisfaction among remote workers. However, challenges
in cultivating a unified organisational culture and promoting innovation in remote settings
are also identified. By emphasising technology’s role in anchoring all other transformational
dimensions, the study provides practical guidance for leveraging digital platforms and tools

to maintain organisational cohesion and continuity in dispersed work environments.

Second part of the dissertation tackles the technological facets of DT. The first study
underscores the need to expand the discussion on the ecosystem dimension of [oT-driven
BMs, focusing on identifying system boundaries and testing models across different
organisational systems and structures. The study facilitates a deeper understanding of how
IoT technologies can be integrated into and transform BMs, helping organisations navigate
the complexities associated with these transformative technologies. Exploring these avenues
allows researchers and practitioners to collaborate, overcoming barriers to effective IoT

implementation and leveraging the full potential of loT-driven business model innovation.

The final study outlines specific DPs that encourage the development of reusable Al
solutions, emphasising the role of the community in fostering an environment conducive to
sustainable Al practices. The establishment of common depositories or knowledge-exchange
platforms enhances collaboration and continuous learning within and across organisations,
supporting the social sustainability of business practices. The study addresses the
democratisation of data and the challenges associated with integrating data from diverse
sources, highlighting the importance of data protection and responsible data handling as

essential components of sustainable Al development.

In summary, the practical contributions of this study provide robust principles in real-world
settings that support the development of Al solutions that are technologically advanced and
socially and environmentally responsible. This study aims to catalyse further exploration of

these matters and promote the adoption of sustainable Al practices.
9.3  Future Research Outlook

This dissertation has laid a substantial foundation for future exploration of DT across various
dimensions. Several areas of future research could build on the insights gained to deepen the
understanding of DT’s impact and integration into traditional organisations. First, exploring
how key factors influencing DT manifest across different industries or cultural contexts would
be beneficial. Highlighting sector-specific and cross-cultural variations in DT dynamics would
enrich the academic discourse. Factors identified within this dissertation as affecting DT would

benefit from empirical testing through case studies, surveys, or longitudinal studies.
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This approach would validate the relationships and impacts suggested, providing more robust
evidence for the theoretical constructs developed. Given the significant changes brought about
by the COVID-19 pandemic, examining its long-term effects on organisations’ digital strategies

and operations is essential.

Second, focusing on the capabilities needed to effectively leverage advanced technologies such
as Al IoT, and blockchain is crucial for enhancing competitive edge and operational efficiency.
Further IS research is needed to uncover effective organisational and managerial strategies for
navigating the complexities of digital service development in established firms. Following
methodologies outlined in Matthies et al. (2016) and Lin and Silva (2005), this research could
also consider the interaction between digital technologies and organisational dimensions such

as strategy, structure, and culture.

The study of sustainable Al development practices should continue to evolve, addressing both
technical and managerial aspects of creating reusable AIl. This includes quantitatively
evaluating the effectiveness of DPs and exploring their application across different
organisational contexts, including the public and private sectors. Expanding the theoretical and
practical understanding of DT is imperative for ensuring that the academic and business
communities can effectively respond to the challenges and opportunities presented by digital

technologies.

Research should aim to provide actionable insights that help organisations navigate their DT
journeys more effectively. Investigating the role of leadership in fostering a culture of
innovation, examining the impact of digital competencies on organisational agility, and
identifying best practices for managing remote work are critical areas for further study.
Additionally, exploring the long-term implications of DT on BMs and value creation strategies

can offer valuable perspectives for both scholars and practitioners.

By pursuing these research paths, the academic community can contribute to developing
sustainable business and IT practices. Addressing the evolving nature of digital technologies
and their impact on traditional organisations will enhance the strategic roadmap for DT
initiatives. Future studies should focus on sector-specific challenges, cross-cultural
comparisons, and the development of integrated frameworks that align technological
advancements with sustainable business practices. This comprehensive approach will support
the ongoing evolution of digital transformation and its integration into the fabric of

contemporary business operations.
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A2. DT Key Influencing Factors Working Sheet

Factor

Financial
resources

Technological
change

Digitalization fit

Compliance with
standards and
legislation

Market and
industry
tendencies

OEMs and Other
memebers

of the Supply
Chain Pressure

External support

Partnerships with
higher education
institutions

Partnerships with
technology

suppliers

Top management
involvement

Strategic Vision

Culture of
Innovation

Type

Products

Products

Products

Supply
Chain

Supply
Chain

Supply
Chain

Supply
Chain

Supply
Chain

Supply
Chain

Supply
Chain

Products
and
Services

Products
and
Services

Source

Eidhoff et
al. 2016

Eidhoff et
al. 2016

Eidhoff et
al. 2016

Simoes et
al. 2019

Simoes et
al. 2019

Simoes et
al. 2019

Simoes et
al. 2019

Simoes et
al. 2019

Simdes et
al. 2019

Simdes et
al. 2019

Gurbaxani
and Dunkle
2019

Gurbaxani
and Dunkle
2019

How

the unpredictability of financial returns might be
a reason for not pursuing digital product
innovation

due to technological change firms must
constantly rethink their product offerings in
order to grasp opportunities arising through the
implementation of new digital technologies

describes the feasibility of assimilating digital
technologies into existing products or
completely digitizing established products

uncertainty or instability of legislation might
create concerns among managers of the supply
chain and block some technology adoptions

a need to follow technology evolution of the
supply chain partners

use of coercive and normative pressures over the
other members of the supply chain, through
recommendations or requirements to adopt
specific technologies

governmental funding was recognized as an
important source of support

relevant to develop internships or small projects
that bring the capabilities needed to use new
digitalization technologies

to keep up to date with the technology evolution
partnerships with technology suppliers are
recognized to contribute for adoption success

their important role as champions for the
technology being adopted

a clearly defined strategic vision; senior
executives have a clear understanding and
leadership capabilities

culture of risk-taking; allow low-risk failures
without "black mark" effect; encourage thinking
from difference perspectives; reward innovation
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Know-how and
1P

Digital
Capabilities
(Talent)

Strategic
Alignment

Technology
Assets

Organisational
Structure

Big Data
Analytics
capabilities

Interdisciplinary
teams

Understanding of

decision makers

Amount of
existing data

Demonstration of
big data potential

IT support
Leadership
support

Stable financial
backing

Innovative
Culture

Products
and
Services

Products
and
Services

Products
and
Services

Products
and
Services

Internal
Processes

Internal
Processes

Internal
Processes

Internal
Processes

Internal
Processes

Internal
Processes

Internal
Processes

Internal
Processes

Internal
Processes

Manufactu
red
Products

Gurbaxani
and Dunkle
2019

Gurbaxani
and Dunkle
2019

Gurbaxani
and Dunkle
2019

Gurbaxani
and Dunkle
2019

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

Dremel et
al. 2017

use of software to improve product, operations
performance, customer understanding, supplier
interactions

availability of digital expertise; technical and
strategic talents

funding of digital initiatives with uncertain
outcomes; temporarily cannibalize other revenue
streams; internal alignment, e.g. with M&A;
increase investment in software

usage of technologies in big data, data
mining/analytics, mobile technologies, cloud

computing, wireless communications

align org structures and processes with the
dynamics of digital markets; however: balance
importance of new teams/hub and existing teams
to avoid fear of loss of power

e.g. acquire external capabilities (in the
beginning)

enable interdisciplinary work through different

org structure (or as separate hub)

e.g. decision makers role in the process

e.g. sales and marketing data

demonstrate using pilot use cases to gain more
commitment from business units

IT infrastructure to e.g. support analytics

commitment from the higher org levels

grant budget directly from executive level, make
profitable business cases

car data as a data source requires involves
conservative stakeholders with manufacturing
background
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A3. Interviewees Overview Working Sheet for the DT Key Influencing Factors Study

Industry
home appliance industry

automotive industry

original equipment manufacturer

consulting
start up
consulting
finance

electric mobility solutions

digital services and management solutions

finance

food industry

Manufacturing, Sanitary Fittings

IT (B2B Software)

Media/Entertainment

IT (B2B Software & Hardware)

Role

Corporate Director Controlling

Controlling Team Lead

Head of Engineering

Manager Smart Technology

CEO

Change Manager
Compliance Manager
Managing Director
Managing Director
Project Manager

Supply Chain Business
Project Manager

Digital Demand Executive
Manager Service Comms

loT Consultant

Done

X

x

Status

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

transcribed

Translated

Translated

Translated
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A4. DT Study Interview Guide
Digital Leadership

1. How does digital leadership look like within the COVID-19 crisis?

2. How is the understanding and commitment of the executives related to the digitalization of
products and services within the crisis? Did anything change?

3. Did you maybe get some new roles (e.g. digital officer) during the crisis or lost it?
Culture of innovation

1. Tell me what you know about the digital transformation culture in your company (e.g.
pioneering spirit, innovative initiatives etc.)?

2. Did you notice any changes due to the COVID-19 crisis? (Would you say that fail and learn
culture is well accepted in your organisation?)

3. How did the attitude of your organisation change (if so) towards new technologies? (Do
you (still) constantly rethink the offerings or are there other priorities?

Capabilities
1. How do you understand the digital capabilities of the employees?
2. How does the employee training and upskilling look like within the COVID-19 crisis?

3. Would you mention any other noticed differences related to the digital capabilities of
employees due to COVID-19 crisis?

Strategy

1. How do business and IT departments collaborate in your organisation? Did anything change
due to the crisis?

2. Do you think that the organisation structure influences the described collaboration? Does
your organisation collaborate more/less with partners and customers to drive digitalization
projects?

3. Do you perceive that your company changed its willingness to fund such digitalization
projects?

Information Systems Infrastructure

1. How would you describe the services of your IT department regarding quality, capacities
(e.g. software and hardware support) and flexibility during the crisis?

2. To what extent does your company use data to generate insights about your products or
services? What technologies do you use to generate these insights?

Product and Services Fit
1. Do you think that digitalization is generally compatible to your offerings? If so, how?

2. How would you describe the value added through digitalizing offerings through the
COVID-19 crisis?

3. How did the customer pain points and market demands in your industry change due to the
COVID-19 crisis?

4. Do you target the needs of your customer nowadays differently?
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AS. Reading Summary for the Key Influencing Factors of the DT Study

Authors

Matt et al. 2015

Castells 2009

El Sawy et al. 2016

Fitzgerald et al. 2014
Liere-Netheler et al. 2018
Hausberg et al. 2019

Li Chao et al. 2019

Summary

DT is concerned with the changes that digital technologies can bring about
in a company’s business model, products, processes and organisational
structure; Four dimensions of the DT: use of technologies, changes in value
creation, structural changes, and financial aspects.

The term digitalization goes beyond an organisation taking advantage of
digital platforms, but rather reflects the way that digital media and platforms

influence the restructuring of the economy, society and culture.

DT of business leads to three significant changes (1) digitally supported
and cross-linked processes, (2) digitally enabled communication, and (3)
new ways of value generation based on digital innovations or gained digital
data.

DT is seen as a fundamental and disruptive change to all aspects of
business, differentiated from the impacts of automation on manufacturing

and processing environment.

Hinings et al. 2018; Matt et DT does not merely refer to technological changes, but also to the impacts

al. 2015; Gimpel and
Roéglinger 2015; Jung et
al. 2018

Fichman et al. 2014;
Legner et al. 2017;
Wiesbock 2018

Bharadwaj et al. 2013

thereof on the organisation itself; it leads to “transformations of key
business operations and affects products and processes, as well as
organisational structures and management concepts” ; the changes that
come along with the digitalization affect people, society, communication
and the whole business.

While the transition from an abstract digital technology to a concrete digital
solution characterizes an organisation’s digitalization, the transition from
digital solutions to digital business concepts is also referred to as an
organisation’s digital transformation and captures the organisational

change induced by digital technologies.

Time is right to rethink the role of IT strategy, from that of a functional-level
strategy - aligned but essentially always subordinate to business strategy -
to one that reflects a fusion between IT strategy and business strategy; four
key themes to guide our thinking on digital business strategy and help
provide a framework to define the next generation of insights; the four
themes are (1) the scope of digital business strategy (expanding the scope
beyond the firm into the ecosystem perspective), (2) the scale of digital
business strategy (rapid possibility of scale up/down as dynamic capability

- using cloud services), (3) the speed of digital business strategy, and (4)
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Legner et al. 2017

Baker 2011

Dannenberg et al. 2020

Ivanov 2020

the sources of business value creation and capture in digital business

strategy (information value, multisided business).

The term digitalization has been coined to describe the manifold
sociotechnical phenomena and processes of adopting and using these

technologies in broader individual, organisational, and societal contexts

The concept of dynamic capabilities, defined by Eisenhardt & Martin (2000,
p. 1107) as: The firm’s processes that use resources — specifically the
processes to integrate, reconfigure, gain and release resources — to match
and even create market change. Dynamic capabilities are therefore the
organisational and strategic routines by which firms achieve new resource

configurations as markets emerge, collide, split, evolve and die.

COVID-19 pandemic has led to a sharp increase in online trade; what
extent and why the online grocery retail expanded during the pandemic;
focus is on the spatial expansion into rural areas; study shows a general
upswing in the grocery trade and disproportionately high growth in online

grocery trade and identifies driving and limiting factors.

Specific features that frame epidemic outbreaks as a unique type of SC
disruption risks; demonstrate how simulation-based methodology can be
used to examine and predict the impacts of epidemic outbreaks on the SC
performance using the example of coronavirus COVID-19; an analysis for
observing and predicting both short-term and long-term impacts of

epidemic outbreaks on the SCs along with managerial insights.
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A6. Interview Protocol for the Business-IT Collaboration Study
Introduction

There are no insights in academia related to the specific challenges of the business and IT
experts’ collaboration in a digital landscape of an established automotive environment. Since a
collaboration between business and IT experts is essential for exploiting the potentials of
digitalization, it is important to understand the challenges of the development of digital services
from your perspectives. The project you are working on started in 2015. In the course of 2018,
many other departments of the company became involved in the project. The roles of the experts

are different, but your expertise could broadly be divided into business and IT areas.
Interviewees Information

1. How do you identify your role? Are you an IT or a business expert? What is concretely your

expertise and function?

2. How long have you been working for this company and for how long do you work on this

specific project?
Business Values of a Digital Service

1. What do you think is the most important business value of this digital service you are

working on?
2. When you think about the service, how can this company profit from it?

3. What is the focus of the project? Is the digital service somehow considered as a stand-alone
solution or do you think about it as an additional value for selling more vehicles? Can you

elaborate your answers?
Technological Functionalities of a Digital Service
1. What are the most important technological functionalities of this digital service?

2. When you think about those functionalities, can you relate them to their business or

customer value?
3. How important is this (certain) functionality? Can you rate it on the 1-5 scale please?
Strategy for the Development Process of a Digital Service
1. Which factors will make the process of developing digital service successfully?
2. How important is communication between business and IT? What are the obstacles there?

3. Do you think that current strategy in conducting this project is successful? If yes, can you
elaborate your answer? What is particularly successful about it? If not, what would you

change?
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A7. Interview Guide for the Remote Work Study

I PART | Strategy

1.

How has the remote work policy at your company affected your team's dynamics and
collaboration within the past year? Have there been any notable positive or negative

impacts?

From your experience, what challenges have you encountered with remote work? How has

the company addressed these challenges to ensure smooth operations and team cohesion?

In light of the companys™ remote work policies, how do you assess its ability to attract and

retain top talent? What role do you think the flexible work arrangements play in this regard?

As the company continues to embrace remote work, how do you envision the future of work

within the organisation?

Il PART | Leadership styles

1.

As a manager, how have you adapted your leadership style to effectively manage a remote
team? What strategies have you found most useful in maintaining engagement and

motivation among team members?

As a manager leading a team within the context of remote work, what advice or insights
would you share with other leaders navigating similar challenges and opportunities in the

ever-changing work landscape?

How do you ensure that employees remain connected to the company's mission and values

while working remotely?

Have there been any initiatives or activities to foster a sense of belonging and company

culture?

11l PART | Organisation productivity

1.

In your view, what are the key benefits of the remote work policy in terms of team

productivity and employee satisfaction?

How has communication and collaboration between different teams and departments been
affected by remote work? Have there been any measures taken to enhance interdepartmental

coordination?

Have you observed any changes in the overall well-being and job satisfaction of your team

members?

How do you perceive the impact of remote work on employee work-life balance?
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AS8. Some Field Notes from the Talks with the Al Experts for the Reusable Al Study

Talks Software Engineer and ML expert

Note 1: It is important that you define what does “reusable” for you mean, because there are for

example libraries used in ML and they are completely reusable

Note 2: Libraries are also an “ML solution” but are meant to be reusable; So what do you with

“reusable” mean and what is “ML solution” in your case is very important to understand

Note 3: There is for example a solution from Microsoft Azure where they sell ML as a Service,
maybe that could be your “reusable” product that you show to developers, because that is very
reusable However, problem with this ML services is that sometimes they change some
structures or codes and of course as an engineer “buying” it only you do not get any information
about it; And then suddenly something that worked for you couple of days before does not work

anymore

Note 4: The project we are working on regarding ML considers predictive maintenance; We
basically have a box that we install in a vehicle and this box turns a vehicle into smart car; We
can attach it to sensors and vehicle and read the data; What I am working now is a predictive
maintenance for that box; So now we are in the phase where we only gather data from the field;

We are still not able to analyse it because we do not have enough data
Talks with data scientists and Al expert

Note 1: We are working on a project of predictive maintenance for cars; But the project is very
special, we gather the data from the road so I am not sure that this can be somehow reusable

maybe for some similar project

Note 2: Generally it is difficult to say that ML can be reusable, because you always need to

make many assumptions and the solution highly depends on the data you have

Note 3: So if your data is based on high assumptions or the function you are using, then the
chances are pretty high that at you will make something wrong and that the results will not be

accurate

Note 4: But generally I agree, we do not have some common deposits that we use across the
company, I mean we do have in our team but for the company I am not sure; It would be cool
if we all have some common libraries or maybe some places to exchange knowledge, I mean

there are some groups but that is not something formal from the company.

Note 5: Everyone is working a little bit in an own silo and for particular project, so I think
people are also not interested in sharing if they do not see benefit for themselves too; That must

be some kind of decision from the board or something official so that it works;
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A9. Design Thinking Workshop Notes for the AI Reusable Study

Facilitate direct exchange among
researchers; Discuss project problems and
Aim define study objectives; Outline objectives

for DSR methodology

Recognized as a scientific method to develop
practical solution designs (Cross 2007); Not
a linear process but structured within a
Why Design Thinking Workshop .
framework; Brown (2008) outlines three
critical elements: Inspiration, Ideation, and

Implementation

Duration: Three full days, conducted in-
person; Inspiration phase completed pre-
workshop, identifying problems P1-P5 from
literature review; Activities include a mix of
Workshop Schedule and Activities o ‘
individual and small group sessions; Focus
on generating knowledge, discussing

motivations, and starting to define objectives

for design principles

Reflective Practice Following Schon’s (1983) model of
"reflective practitioners"; Emphasize
reflective dialogue, critical examination, and
iterative problem-solving throughout the

workshop

Outcomes Develop a clearer understanding of project
challenges; Began formulation of specific

objectives for DSR methodology;
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