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Abstract

Digitalization and digital servitization present substantial opportunities for innovation
and growth, particularly for incumbent companies. This cumulative dissertation
examines the leadership skills required to leverage these opportunities while
managing the associated challenges and complexities. Four overarching research
findings emerged by applying the research methods of a literature review on leading
internal and external digitalization activities and semi-structured interviews with thirty
digital servitization experts. Digitalization and digital servitization leaders should adopt
a holistic leadership approach, possess a visionary mindset, focus on change
management, and be employee-oriented. Moreover, transformational leadership has
been identified as a suitable leadership style for navigating digitalization and digital
servitization. The findings of this cumulative dissertation contribute to the scholarly
discussion by advancing the underexplored research area of digital leadership and
providing actionable insights for practitioners on the required leadership skills to

succeed in digitalization and digital servitization.

Digitalisierung und Digital Servitization bieten groRe Chancen flr Innovation und
Wachstum, insbesonders fur etablierte Unternehmen. Die vorliegende kumulative
Dissertation untersucht, welche Fihrungskompetenzen nétig sind, um diese Chancen
zu nutzen und die damit verbundenen Herausforderungen zu bewaltigen. Mithilfe
eines Literature Reviews und Interviews mit drei3ig Expert:innen wurden vier zentrale
Erkenntnisse gewonnen: Fuhrungskrafte sollten einen ganzheitlichen Fuhrungsstil
verfolgen, visionar denken, sich auf Change Management konzentrieren und
mitarbeiterorientiert agieren. Transformational Leadership wurde dabei als besonders
geeigneter Fuhrungsstil fur Digitalisierung und Digital Servitization identifiziert. Die
Ergebnisse dieser kumulativen Dissertation leisten einen Beitrag zum
wissenschaftlichen Diskurs in dem bislang unterreprasentierten Forschungsfeld des
Digital Leadership und bieten FUhrungskraften praxisrelevante Einblicke in die
erforderlichen FUhrungskompetenzen, um Digitalisierung und Digital Servitization

erfolgreich zu gestalten.
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1 Introduction

Digitalization and the introduction of digital technologies are among the most influential
factors in business and society (Reis et al., 2020), resulting in fundamental changes
in how people live and work (Nyagadza, 2022). The associated technological
advancements are reshaping and disrupting several industry sectors (Calderon-
Monge & Ribeiro-Soriano, 2024; Lang & Lang, 2021). These shifts can be seen as
radical innovations leading to transformational changes within industries and
companies (Heilemann & Faix, 2023). Thus, many companies across different
business sectors explore and exploit opportunities that arise through digitalization
initiatives (Matt et al., 2015). The potential range of applying digital components can
be manifold within companies’ business practices. On the one hand, introducing digital
technologies can create new intelligent products, services, or new business models
for customers (Kohtamaki et al., 2019). On the other hand, digitalization initiatives
provide opportunities to achieve greater internal process efficiencies (Bjorkdahl, 2020)
and data transparency for better decision-making (Vrana & Singh, 2021).
Consequently, introducing digital technologies affects large and contrasting parts of
companies as they become integrated into the core of products, services, business
models, and operations (Tagscherer & Carbon, 2023; Yoo et al., 2012).

Digital transformation is the overarching concept that describes the
organizational changes, associated modifications to the value creation, business
strategy, and company culture resulting from incorporating digital technologies
(Verhoef et al., 2021; Vuksic¢ et al., 2018). These disruptive changes require new ways
of thinking within companies, such as restructuring business processes, organizational
structures, or employee skill sets (Kraus et al., 2021). However, many companies are
not yet fully equipped to face the challenges arising from digital transformation
(Almeida et al., 2020). Especially when digital technologies converge with another
influential development that industrial companies are undertaking, increasing the level
of services in addition to physical products, scholars describe companies lagging
behind their expectations (Pham & Vu, 2022). This research stream, called digital
servitization, can be described as “generating additional value for the installed base of
existing customers by providing product and service bundles enabled by digital

technologies through newly created or revised business models” (Tagscherer &
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Carbon, 2024). The interplay of the two research areas within digital servitization is
underpinned by complexity, a multitude of involved stakeholders (Kohtamaki et al.,
2021), and a need for change within the organization (Cimini et al., 2021; Favoretto et
al., 2022).

Navigating complexity (Gurr & Drysdale, 2020) and managing organizational
change are defined as leadership responsibilities within companies (Kotter, 2000;
Nging & Yazdanifard, 2015). Especially within the fast-paced environment and
shortened innovation cycles within digitalization and digital servitization (Ashurst et al.,
2008), leadership is essential to realize radical innovations (Faix et al., 2020) and
managing the high levels of uncertainty within organizations (Kraus et al., 2021;
Tagscherer & Carbon, 2023). Despite rising academic interest in linking the topics of
digitalization and leadership (de Araujo et al., 2021), existing scientific research lacked
a nuanced view of specific digitalization aspects, such as different perspectives and
required leadership skill sets. These research gaps built the foundation of the present
dissertation and resulted in research questions on how leadership supports
succeeding in different digitalization activities.

Starting with the initial objective, the research project investigated the required
leadership skills to succeed within companies’ different digitalization activities, mainly
emphasizing the opposing perspectives of internal and external digitalization initiatives
with the help of a literature review. Besides providing a comprehensive overview of
leadership skills for digitalization based on extant literature, my research identified that
the convergence of the two subjects, digital servitization and leadership, specifically
lacked scientific attention so far (Tagscherer & Carbon, 2023). Due to its potential to
increase value creation for companies (Paschou et al., 2020), | decided to expand the
initial research and address the research gap by focusing on linking digital servitization
and leadership. Based on a qualitative study involving thirty semi-structured interviews
with leadership experts in the area of digital servitization, | posed the research
questions: What are the relevant leadership skills for digital servitization? What is the
scope of the leadership role, and what are the affected leadership skill requirements
for digital servitization? (Tagscherer & Carbon, 2024) The third research study used
insights from the first research study, the literature review on required leadership skills
for digitalization, to further detail and specify how to lead digital servitization. Based

on a positive correlation between digital transformation and transformational
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leadership (Philip, 2021), a specific leadership style that is closely associated with
change management (Warrick, 2011) and is described as leading with a clear vision
and purpose (Stewart, 2006), the fit of transformational leadership for digital
servitization was examined. Furthermore, | elaborated on which elements of
transformational leadership support implementing digital servitization activities.

The overarching research topic investigated the required leadership skills for
digitalization within companies. The cumulative research evolved from the broader
question of required leadership skills for internal and external digitalization activities,
which was approached through a literature review. Within the review, | discovered the
need to study the specific area of digital servitization and its supporting leadership

elements, which was approached with a qualitative and explorative research design.
2 Theoretical background

The following section describes and defines the research’s central subjects,
digitalization, digital servitization, leadership, and transformational leadership, in the
context of their application within the dissertation. The definitions build the baseline for
the subsequent section, where | elaborate on existing research findings in the

respective fields and outline the identified research gaps.
2.1 Digitalization & Digital Servitization

The development of information technologies allows adding digital components to
previously purely physical products (Hirsch-Kreinsen, 2016; Tagscherer & Carbon,
2024). Digital technologies, such as the Internet of Things, cloud services, artificial
intelligence, or social media (Mihardjo et al., 2019), enable companies to create new
products and business models or redefine existing processes, which is defined as
digitalization (Verhoef et al., 2021). The benefits of implementing digitalization
activities range from increasing internal process efficiencies to adding customer value
and generating new revenue streams (Bjorkdahl, 2020). The overarching concept that
affects the overall business strategy, organizational structures, or company culture
based on integrating digital technologies is called digital transformation (Vuksi¢ et al.,
2018). The resulting changes can potentially transform companies, industries, and
societies fundamentally (Vial, 2019), thus gaining significant scientific attention on

successfully implementing digitalization and digital transformation (Reis et al., 2018).
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Digital servitization builds on the convergence of digitalization and companies’
increased service orientation (Vendrell-Herrero et al., 2017). The concept of
servitization was first introduced by Vandermerwe and Rada (1988) and describes
adding value to the core product offering through services and providing a fuller market
offering through the customer-oriented combination of goods, services, support, self-
service, and know-how for the customer (Tagscherer & Carbon, 2024). Opposed to
offering single products, servitization provides several advantages, such as more
stable revenue streams (Bustinza et al., 2013), increased resistance to economic
cycles (Oliva & Kallenberg, 2003), and the potential for improved profit margins
(Gebauer et al., 2005). Furthermore, service offerings are more tailored to individual
customers (Baines et al., 2009), thus avoiding price-based competition (Baines et al.,
2007) and shifting customer relationships from transactional towards a relationship-
based collaboration (Oliva & Kallenberg, 2003). Adding digital technologies to develop
or refine existing service business models based on the availability of data analytics
and real-time information (Tronvoll et al., 2020) is called digital servitization (Gebauer
et al., 2021; Paschou et al., 2020) and offers new possibilities to facilitate service
innovation (Ardolino et al., 2018). However, despite the potential of digital servitization,
scholars describe difficulties in its implementation due to its inherent complexity
(Jovanovic et al., 2022; Kohtamaki et al., 2021; Pham & Vu, 2022), requiring
transformational shifts (Tronvoll et al., 2020) and an organizational change process
(Bustinza et al., 2018).

2.2 Leadership & Transformational Leadership

Although the concept of leadership has been known and researched for decades
(Kotterman, 2006), it does not have one unique and universally accepted definition
(Yukl, 1998) but changes based on its application and boundary condition (Larjovuori
et al., 2018). Following the leadership definition of Faix et al. (2020, p.61): “Leadership
means to lead oneself and human communities with personality [...] into an innovative
and creative future in open and complex situations under unclearly defined and
dynamic conditions while always considering the framework conditions and collective
rationality.” Leaders are why people want to achieve a common goal (Mergenthaler,
2017). They set the direction, motivate, and align people by creating a shared vision

(Kotter, 2000; Winston & Patterson, 2006). Therefore, leadership is essential for
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enabling innovations, shifting business models, and guiding organizational change
(Faix et al., 2020; Mihardjo et al., 2019).

The rising scientific interest in digitalization emerged in the research area of
digital leadership and describes the elements of strategic success for the digitalization
of enterprises and their ecosystems (de Araujo et al., 2021; El Sawy et al., 2016;
Tagscherer & Carbon, 2023). Especially in the context of VUCA, which is an acronym
for Volatility, Uncertainty, Complexity, and Ambiguity (Bennett & Lemoine, 2014) and
describes today’s unstable, dynamic, and rapidly changing business environments
(Lawrence, 2013), authors have outlined several attributes positively influencing
leadership for companies’ digital transformation (Larjovuori et al., 2018). For example,
leading digital transformation requires formulating a clear vision (Kane et al., 2019)
and fast decision-making (Larjovuori et al., 2018). Furthermore, creating an
environment for experimentation (de Araujo et al., 2021), increased risk-taking attitude
(Kane et al., 2015), and the willingness to collaborate beyond organizational
boundaries within ecosystems are attributes supporting improving companies’ digital
maturity levels. A central leadership skill for digital leadership is to embrace change
and focus on change management (Kane et al., 2019). Due to its close association
with change management (Warrick, 2011) and fit for leading times of uncertainty and
change (McCleskey, 2014), existing research recommends using a transformational
leadership style for navigating digital transformation (Alos-Simo et al., 2017;
Matsunaga, 2021; Philip, 2021).

Whereas transactional leadership is suitable for well-ordered and structured
times (Brahim et al., 2015) and builds on compliance with the leader, close monitoring,
and seeking to maximize efficiency based on clear reward structures (Bass et al.,
2003), transformational leaders are often described as charismatic (Avolio et al.,
1991), who motivate their employees by setting directions including boundary
conditions without detailed instructions. The features of transformational leaders are
summarized by the four Is: Idealized influence, inspirational motivation, individual
consideration, and intellectual stimulation (Kirkbride, 2006). For example, leaders
influence their employees by creating a clear vision and a sense of purpose and acting
as role models (Tagscherer & Carbon, 2025). Motivation is achieved through clear and
enthusiastic communication. Transformational leaders are interested in employees’

individual needs and generate a feeling of being important by considering all
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viewpoints and active listening. The final of the four Is, intellectual stimulation, is
underlined by fostering creativity and innovation by promoting new ideas and an open-
minded way of thinking (Stewart, 2006).

3 Review of existing research and identification of

research gaps

Despite the existing scientific research, Faix (2020) called for deepening the
understanding of the highly interdisciplinary topics of digitalization and leadership to
realize the necessary innovations using digital technologies. My research evolved from
addressing a broader research object around digitalization and leadership to the more
specific research area of leading digital servitization and the fit of transformational
leadership.

Despite an increasing research interest in connecting digitalization and
leadership, | identified a need to distinguish between different leadership aspects for
digitalization’s internal or external dimensions within the growing body of scientific
articles. The range of applications for digitalization activities within companies can be
very diverse (Loonam et al., 2018). Moreover, the benefits companies strive towards
by implementing digital technologies can vary substantially. On the one hand,
achieving efficiency gains in administrative processes (Faix et al., 2020), using digital
tools to improve collaboration and communication (Guinan et al.,, 2019), and
digitalizing manufacturing processes (Matt et al., 2015). On the other hand, redefining
customer value propositions, newly created products or services, or redefined
business models (Coreynen et al., 2017; Loonam et al., 2018). Existing scientific
research did not address this question but instead focused on how to lead companies
within their overarching digital transformation journeys (Tagscherer & Carbon, 2023).
| addressed this research gap with a literature review to identify differences and
similarities in leadership for internal and external digitalization activities.

The second research paper focused on a specific digitalization activity, digital
servitization, and its required leadership skills and traits. Although digital servitization’s
inherent complexity and calls for support to manage it more effectively within
companies have been outlined by extant research (Gebauer et al., 2021; Kohtamaki

et al., 2021; Téth et al., 2022; Tronvoll et al., 2020), existing articles only focus on
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certain leadership aspects for digital servitization. For example, Cimini et al. (2021)
researched which competencies support succeeding in digital servitization, ranging
from technical to leadership skills, but did not specifically focus on leadership skills.
Furthermore, Sklyar et al. (2019) focused on organizing the company for digital
servitization, a core leadership element. Bustinza et al. (2018) specifically investigated
change management and developed a change framework for digital servitization.
Despite the previously mentioned research outlining specific leadership skills for digital
servitization, the current scientific debate lacks a holistic view of leadership for digital
servitization (Tagscherer & Carbon, 2024). This research gap was approached
through an explorative research design based on semi-structured interviews.

To further deepen and gain a more specific understanding of how to lead digital
servitization, the third research article elaborated on the fit of transformational
leadership to digital servitization. The research question emerged based on several
aspects. Firstly, transformational leadership attributes positively correlate with
digitalization and digital transformation (Alos-Simo et al., 2017; Philip, 2021).
Secondly, digital servitization is described as a complex undertaking (Jovanovic et al.,
2022; Kohtamaki et al., 2021), requiring visionary leadership (Favoretto et al., 2022;
Pham & Vu, 2022; Sklyar et al., 2019; Tronvoll et al., 2020) and change management
(Bustinza et al., 2018; Sklyar et al., 2019; Tronvoll et al., 2020) which corresponds to
the core strength of a transformational leader (Hay, 2006; Stewart, 2006). Lastly, |
followed the call of extant research to increase the understanding of leadership
(Gebauer et al., 2021; Téth et al., 2022) and more specific managerial decision-making
models for digital servitization (Paschou et al., 2020; Tagscherer & Carbon, 2024),
thus elaborating whether transformational leadership supports transformations

towards digital servitization.

4 Methods

The present cumulative dissertation, consisting of three research papers, used
different research methods to answer the associated research questions on how to
lead digitalization activities. The first research aimed to identify the required leadership
skills for internal and external digitalization. Due to the availability of an existing body
of research for digitalization and leadership, a literature review was applied as it

synthesizes information and identifies patterns based on existing research findings
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(Snyder, 2019). Based on the combination of the guidelines provided by Kitchenham
and Charters (2007) and Snyder (2019), the research partners planned, conducted,
and documented the review. The data collection process used the three databases
“ScienceDirect,” “Web of Science (Core Collection, All Editions),” and “EBSCO
Business Source Ultimate” as they offer multidisciplinary content. The time range of
identified articles was from 2011 to 2021. Six search terms associated with
digitalization were identified based on reviewing existing research and linked with the
Boolean operator “AND” with the term leadership to identify research that contains
both research subjects. Furthermore, the approach included the elimination of
duplicates, inaccessible articles, and further quality criteria such as English language
and unsuitable publication style, and no association with the digital or business
context. Lastly, further articles referenced in the search results were added to
complement the final set of articles. For the analysis, the research followed an
inductive coding process according to Mayring (2000) and the findings were presented
based on patterns and themes.

As a lack of existing research linking digital servitization and leadership was
identified within the first paper, semi-structured interviews were selected as the
research method for the subsequent research. To gain insights into the underexplored
research area, | used open-ended questions during the interviews to gain qualitative
insights of an exploratory nature (Kallio et al., 2016; Weller et al., 2018). The research
participants were identified through purposive sampling. | contacted experts on the
research topic based on matching job descriptions on the business network platform
‘LinkedIn.” The research participants’ classification into industry background,
managerial level, and leadership experience is presented in Table 2 in Paper #2. The
interviews were conducted and recorded from April 2023 until July 2023 via Microsoft
Teams. The initial transcription was generated through Microsoft Teams’ transcription
function (Tagscherer & Carbon, 2024). Furthermore, it was manually optimized
through intelligent verbatim transcription to enhance readability and ensure the
interview partners’ statements’ correctness (McMullin, 2023). | included a loop after
five interviews to assess code saturation, which was reached after thirty interviews
(Tagscherer & Carbon, 2024, 2025). The transcripts’ analysis was performed following
Braun and Clarke's (2006) guidelines for thematic analysis. | reviewed the data

inductively, given the exploratory context of the research. After finalizing the coding
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process, including refining, structuring, and collating, the results of required leadership
skills for digital servitization were presented based on a three-stage thematic map
(Braun & Clarke, 2006; Mayring, 2014). Additionally, | addressed the potential
researcher bias by an intercoder-check, performed by research partner, to increase
the reliability of the research.

As the third research subject, investigating the fit of transformational leadership
and digital servitization, targeted a similar group of experts, | used an analogous
research approach. Compared to the previous research design on general leadership
skills for digital servitization, | differentiated in the areas of interview questions and
data analysis to include the aspect of transformational leadership. Based on the
paper’s inherent review of existing literature on transformational leadership style, the
interview questions centered around the four categories of transformational
leadership, the four Is (see Section 2.2). However, my questions were still open-ended
to allow the participants to provide background information and reasoning details in
their responses. The data analysis followed the principles of thematic analysis by
Braun and Clarke (2006). However, due to the specific formulation of the interview
questions along the transformational leadership characteristics, | applied a hybrid
approach including deductive and inductive elements (Boyatzis, 1998; Crabtree &
Miller, 1992). On the one hand, the characteristics of transformational leadership
counted as a template for counting references from a deductive standpoint. On the
other hand, additional aspects that the research participants associated with leading
digital servitization were added from an inductive perspective. Additionally, the
answers to the question investigating the interview partners’ opinion on the opposing
leadership style, transactional leadership, were analyzed inductively. The analysis
results were presented within a three-stage structure following Gioia et al. (2013),
which summarized the codes into themes and dimensions.

In summary, | chose the most appropriate research method to answer the
specific research questions of each paper. All three articles followed a similar
structure. They started with an introductory section that explains the research topic
and outlines the research gap and questions. After that, | presented the theoretical
background of the papers’ central elements and reviewed extant literature in the
context of the present dissertation. Following that, the research methods and the

research-specific application were outlined. Subsequently, | presented the results and
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discussed them in the context of their implication and existing research findings.

Lastly, the research papers offered a conclusion, limitations of the research, and an

outlook and recommendations for further research. Figure 1 summarizes each step’s

main items from the three research papers. The bullet points in bold emphasize the

interconnectedness of the cumulative research work by outlining where research

results and outcomes of literature reviews were used to identify research gaps and

originate research questions.
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Figure 1: Cumulative research process and interconnection of research papers

5 Results

5.1 Results Paper #1

The following section displays the results of the three researches and their synthesis.

The first study elaborated on leadership skills for digitalization through the literature

review research method. The research primarily aimed to outline potential differences

between the internal and external digitalization dimensions. Following the outlined

research approach, the initial database search yielded 1,115 articles. | applied the

defined quality criteria and excluded all except sixty articles. ldentifying additional

articles referenced in the search results led to the final set of 92 articles. The process

is depicted in Figure 3 in Paper #1.
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The articles’ first classification clarified whether their content was related to
internal or external digitalization leadership activities. As a significant share of articles
did not specifically focus on either dimension, the classification “organization” was
introduced to label articles that targeted describing leadership skills for overarching

digitalization activities within companies.

Table 1: Paper #1 - Article distribution per dimension (Tagscherer & Carbon, 2023)

Dimension N of articles Percentage
Organization 57 62%
Internal 23 25%
External 12 13%

According to the distribution, the first insights outlined that most of the articles of
existing research focus on the overarching aspect of leading digitalization (62%)
compared to the specific internal (25%) and external (13%) dimensions. Furthermore,
this analysis provided that the set of articles did not include any research that linked
the topics of digital servitization and leadership, which was attributed to the external
dimension (Tagscherer & Carbon, 2023). Those insights represent the foundation of
further research in subsequent papers.

The research’s main findings originated following inductive analysis and were
presented based on themes and associated aspects. Furthermore, outlining specific
internal and external aspects per theme provided further details associated with the
general research object of leadership skills for internal and external digitalization (see
Table 2 in Paper #1). In total, nine themes were derived as findings, presented in

Figure 2.
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Vision & customer centricity

Change & VUCA readiness
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Figure 2: Results Paper #1 - Nine themes for leadership of internal and external digitalization
(Tagscherer & Carbon, 2023)

The first theme centers around creating a vision that gives direction for transforming
companies with the help of digital technologies (Kazim, 2019; Tagscherer & Carbon,
2023; Westerman et al., 2014). Furthermore, communicating and translating the vision
toward the employees is a leadership characteristic for digitalization (Guzman et al.,
2020; Ivancic¢ et al., 2019; Tagscherer & Carbon, 2023). Being creative and visionary
(Imran et al., 2020; Larjovuori et al., 2018) with a strong focus on innovation are central
attributes for leaders to attain customer-centricity within digital transformation (Imran
et al., 2021; Tagscherer & Carbon, 2023). Understanding customers’ needs is
essential for the external leadership dimension to tailor products, services, and
business models according to market needs (Li et al., 2016; Tagscherer & Carbon,
2023).

The second theme highlights the leaders’ ability to moderate the VUCA
(Volatile, Uncertain, Complex, and Ambiguous) business environment in the context
of digitalization (de Araujo et al., 2021) and embrace change (Sainger, 2018) by being
adaptable and open-minded (Guzman et al., 2020; Imran et al., 2021). Additionally,
fast decision-making (Larjovuori et al., 2018) and agility (Kohli & Johnson, 2011)
support leading internal IT departments and quickly adapting to changes in the

external market and technology surroundings. In line with fast decisions, the extant
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literature on digital leadership recommends flat hierarchies (Foerster-Metz et al.,
2018), empowering employees (Eberl & Drews, 2021), and delegating the decision-
making responsibility (El Sawy et al., 2016). In conclusion, employees should be
granted more autonomy within given boundaries (Danoesastro et al., 2020; Kane et
al., 2018; Tagscherer & Carbon, 2023). Although leading digitalization does not require
a detailed technical understanding, the findings identified the necessity of a basic
knowledge of digital technologies, also called digital savviness or digital literacy, as an
important leadership competence to build successful digital business models (Eberl &
Drews, 2021; Tagscherer & Carbon, 2023). Also, understanding the impact of social
media and data-driven marketing (Darics, 2020) supports the leadership of external
digitalization projects (Tagscherer & Carbon, 2023).

The collaboration with the “outside world” during partnering and participating in
ecosystems supports the internal and external perspective of digitalization by
increasing the organization’s ability to innovate and grow (Gurumurthy & Schatsky,
2019; Tagscherer & Carbon, 2023). On the internal side, an open model to work with
freelancers and contractors adds speed and flexibility to the IT department (Foerster-
Metz et al., 2018; Li et al., 2016). The joint creation of product and business models
with customers and other ecosystem partners is a critical success factor for the
external dimension of digital leadership (Larjovuori et al., 2018). Leaders must provide
safe environments within the companies (Philip & Gavrilova Aguilar, 2021) that allow
for experimentation (El Sawy et al., 2016; Kane et al., 2018) and risk-taking to establish
a failure culture (Kane et al., 2017). The context of fast-failing (Kazim, 2019) and
learning from mistakes (Bennis, 2013) was especially outlined as critical digital
leadership capacity. A collaborative work environment that promotes teamwork and
cross-functional collaboration needs to be actively pursued by leaders in digitalization
(Imran et al., 2021; Kazim, 2019; Philip, 2021; Tagscherer & Carbon, 2023).
Furthermore, attracting and retaining talent (Chuang & Graham, 2020; Vrana & Singh,
2021) helps to build high-performance teams, which extant literature describes as
supportive of pursuing digital activities (Jakubik & Berazhny, 2017). As digitalization
promotes virtual teams and global collaboration, intercultural competencies (Eberl &
Drews, 2021; Ruth & Netzer, 2020) and supporting multigenerational workforces
(Cresnar & Nedelko, 2020; Herold, 2016) need to be considered when leading
companies’ digital transformation. The final theme, “humility, employee orientation &
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soft skills,” complements the findings as overarching leadership skills that influence
the other identified areas. Jesse (2019) described people-oriented leadership and
putting people at the center as critical success factors for leading in a digital
environment. Building trust (Schwarzmdller et al., 2018) and open and transparent
communication (Foerster-Metz et al., 2018; Vrana & Singh, 2021) internally and
externally toward customers create a supportive work environment (Tagscherer &
Carbon, 2023). Additional soft skills include being visionary (Larjovuori et al., 2018),
authentic (Hesse, 2018), and being resilient (Bennis, 2013; Singh & Hess, 2017).

In summary, the literature review’s results provide an overview of the required
leadership skills for digitalization. Furthermore, our findings outline specific aspects
that find distinct applications for either internal or external digitalization activities. The
outlined leadership themes are intertwined and support each other (Tagscherer &
Carbon, 2023). Lastly, the finding that the literature review did not identify any literature
connecting the search terms digital servitization and leadership offered an additional
research gap, which was tackled in the proceeding research (Tagscherer & Carbon,
2023, 2024).

5.2 Results Paper #2

The results of the second research on a holistic view of leadership traits and skills for
digital servitization were derived from semi-structured interviews and presented in a
three-stage model (Tagscherer & Carbon, 2024). Furthermore, the outlined leadership
skills were mapped based on a model created by Mumford et al. (2007), that classifies
leadership skills into cognitive, interpersonal, business, and strategic categories.
Following Braun and Clarke's (2006) thematic analysis, | analyzed the interview data
inductively. | derived 19 sub-themes categorized into five themes and two overall

perspectives, as presented in Figure 3.
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Figure 3: Results Paper #2 - Holistic leadership skills for digital servitization (Tagscherer & Carbon,
2024)

The presented structure underlines the need for a holistic leadership approach for
digital servitization. On the one hand, the leadership skills summarized within the
perspective of “strategic business leadership” represent focus areas associated with
a business focus. Based on the research findings, leaders must make strategic
business decisions and possess a strategic mindset to set their organization’s
guardrails for digital servitization activities. Firstly, it requires a conscious top
management decision whether to pursue digital servitization and consequently set up
the appropriate structures and team assignments (Tagscherer & Carbon, 2024). The
measurements to assess the business success of digital servitization should have two
specific attributes. They should not solely be linked to financial attributes but also
include qualitative and customer-oriented targets. Secondly, leaders should apply an
evolving and short-cycled goal-setting approach based on the companies’ digital
servitization maturity levels (Tagscherer & Carbon, 2024). The research participants
explicitly highlighted the need for leaders to focus on the target to provide a positive

financial contribution of digital servitization activities in the mid to long term by creating
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self-sustaining business models (Tagscherer & Carbon, 2024). Taking calculated risks
and managing the risks associated with digital servitization concludes the findings on
strategic business decisions.

The second theme, “business building elements,” summarizes elements of
organizational setups and inter- and intraorganizational collaborations as leadership
focus areas to build digital servitization business models. A central finding is labeled
as “comprehensive business understanding.” It describes that leaders need a holistic
and balanced understanding of technology, business processes, sales approaches,
and associated financials and monetization models for offering and executing digital
services (Tagscherer & Carbon, 2024). The use of agile methods such as SCRUM to
allow fast developments and quick adoptions to changing technology or market
environments is another research finding (Tagscherer & Carbon, 2024). In line with
the comprehensive business understanding and underlining the holistic leadership
approach, building and supporting cross-functional team collaboration is key for
leaders within digital servitization (Tagscherer & Carbon, 2024). The interviewed
digital servitization leaders emphasized the need to combine specialized domain
expertise from various departments such as IT, services, engineering, sales,
marketing, or finance as a critical success factor. Therefore, composing teams is an
essential leadership skill that supports cross-functional teams. This sub-theme
includes selecting the right employees and finding a proper balance between the team
members’ experience, innovativeness, and diverse ways of thinking (Tagscherer &
Carbon, 2024). Besides collaborating internally, the research participants highlighted
the importance of external collaboration with development partners to gain technology
access and execution speed (Tagscherer & Carbon, 2024).

The third theme, “market and customer,” within the strategic business
leadership perspective, focuses on the leaders’ ability to understand customer
problems and tailor digital servitization offerings based on customer needs
(Tagscherer & Carbon, 2024). Accordingly, leaders need to ensure that digital
servitization business models provide additional value for customers and that the
associated communication is centered on the benefits of the offerings (Tagscherer &
Carbon, 2024).

Besides a strong focus on strategic business aspects, the research participants

emphasized that the people perspective is important for a holistic and successful
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approach to leading digital servitization. Two main themes were derived from the
analysis in this area: “change management” and “employee orientation.” One of the
research participants described the convergence of digitalization and servitization as
a massive change within companies (Tagscherer & Carbon, 2024). Thus, change
management is a central research finding and entails four sub-themes. The first
leadership skill relates to creating a vision for digital servitization that explains the
direction a company wants to go with digital servitization to its employees. It is a critical
success factor to paint a desired future state that motivates employees to contribute
to digital servitization activities (Tagscherer & Carbon, 2024). Regularly
communicating the vision and its translation to make it understandable for employees
is another leadership skill to master in digital servitization within the change
management category (Tagscherer & Carbon, 2024). In line with communication,
explaining the “why” and creating a sense of urgency are additional focus areas within
the change management elements. It supports initiating the change process by
making the employees understand the necessity better (Tagscherer & Carbon, 2024).
The consideration and awareness of employees’ fear as part of the change procedure
toward digital servitization plays a significant role in the people leadership perspective.
Due to changing job requirements and new technologies, leaders must consider
uncertainty and react accordingly to overcome potential resistance in the
transformation process (Tagscherer & Carbon, 2024). The final aspect of change
management relates to finding the right balance between pushing for implementation
speed of digital servitization activities and acknowledging that the overall change
process takes time (Tagscherer & Carbon, 2024).

The final theme, “employee orientation,” summarizes the leaders’ required soft
skills for digital servitization (Tagscherer & Carbon, 2024). The research participants
often mentioned the following attributes: empowering and actively seeking employees’
feedback (Tagscherer & Carbon, 2024). Training and skill development complete the
findings as the novel context of digitalization and servitization requires specific
education and the provision of learning opportunities (Tagscherer & Carbon, 2024).
Additionally, the outlined soft skills are overarching leadership characteristics
supporting other themes like employee involvement and allowing for freedom within

given boundary conditions. These leadership traits interact with other strategic
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business leadership skills and support their implementation, such as vision creation or
goal setting.

The mapping of the 19 sub-themes to the leadership skills outlined by Mumford
etal. (2007), who categorize them into cognitive, interpersonal, business, and strategic
leadership skills, showed a balanced picture (see Figure 3). This underlined the
importance of applying a holistic leadership approach for digital servitization due to the
diverse requirements (Tagscherer & Carbon, 2024). Whereas the upper sub-themes,
representing the strategic business leadership perspective, include more business
and strategic leadership skill requirements, cognitive and interpersonal leadership
skills are more associated with the people leadership perspective, which confirms the
categorization and labeling of the identified themes (Tagscherer & Carbon, 2024). The
demonstrated balance underlines the importance for leaders to focus on both
perspectives and not to neglect one of the two areas of strategic business and people

leadership.
5.3 Results Paper #3

The findings of identified leadership skills for digital servitization from Paper #2
originated from a general research question to generate exploratory insights into the
research topic. For Paper #3, | narrowed the focus and investigated the fit of a specific
leadership style, transformational leadership, to digital servitization. Based on a hybrid
of deductive and inductive analysis approaches, the findings for transformational
leadership characteristics, including the coding amount, are presented in Figure 4. The
structure for the deductive analysis originated from a literature review on
transformational leadership, where exemplary characteristics for the four dimensions
(The dimensions of the four Is are: Idealized influence, inspirational motivation,
individual consideration, and intellectual stimulation) of transformational leadership
were identified (see Table 1 in Paper #3). Furthermore, | added codes by inductively
analyzing the transcripts. The origin of the codes is depicted after each code. The
greyscale reflects the coding amount during the analysis. | structured the codes into

themes and dimensions through thematic analysis (Braun & Clarke, 2006).
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Figure 4: Paper #3 - Results of deductive and inductive analysis - transformational leadership for digital
servitization (Tagscherer & Carbon, 2025)

The thematic map’s first dimension represents the leadership skill of giving direction.
This includes having a clear vision and goal orientation (Tagscherer & Carbon, 2025).
Motivating employees to participate in digital servitization activities is another
transformational leadership characteristic the research participants emphasized
during the interviews. Especially the aspects of being a role model and attracting and
inspiring others received a high number of codes during the analysis (Tagscherer &
Carbon, 2025). The theme “allowing for freedom” was derived inductively and
complements “giving direction” through a clear vision. Employees should be
empowered and enabled by being given freedom within defined boundaries, which
could be established by a vision (Tagscherer & Carbon, 2025).

The second dimension exemplifies the transformational leadership
characteristics centered around employee orientation. | categorized the two themes
“applying soft skills” and “driving change” as leadership focus areas for digital
servitization. The items “being considerate of the personal needs of employees” and
‘being an active listener” were especially highlighted by the research participants
(Tagscherer & Carbon, 2025). Outlining these specific soft skills adds more details to
the scientific discussion for required leadership soft skills for digital servitization (Cimini

et al., 2021). In confirmation with existing research findings, change managementis a
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central element for leaders to succeed in digital servitization (Bustinza et al., 2018).
Leaders should actively drive the necessary change, supported by being effective
communicators (Tagscherer & Carbon, 2025). A critical pre-requisite for leaders is the
awareness of the required change itself and being cognizant of employees’ fears
arising from changes in the work environment and job requirements (Tagscherer &
Carbon, 2025).

The third dimension, “creating an innovative and collaborative environment,”
primarily originates from the transformational leadership dimension of intellectual
stimulation (Tagscherer & Carbon, 2025). The three themes “embracing innovation,”
“creating a collaborative work environment,” and “fostering exchange” underline that
digital servitization requires leaders to create an atmosphere that allows employees to
be innovative and creative. However, except the code ‘listening to all viewpoints to
develop a spirit of cooperation,” all other items only received coding counts in the lower
to medium range, underlining its importance but based on the research participants’
feedback, not the utmost leadership priority for digital servitization (Tagscherer &
Carbon, 2025). Nevertheless, leaders should promote collaboration within and across
departments and with other companies by fostering cross-functional exchange and
networking (Tagscherer & Carbon, 2025).

As a section of the semi-structured interviews investigated use cases for
transactional leadership, the opposite leadership style to transformational leadership,
for digital servitization, | analyzed the respective responses inductively. Based on the
results, three context-specific application areas were derived for transactional
leadership in digital servitization (see Table 4 in Paper #3) (Tagscherer & Carbon,
2025). Firstly, the digital servitization experts saw a use case for transactional
leadership from a time context associated with different evolutionary stages of digital
servitization - most codes related to “implementation & improving” as applicable use
cases for transactional leadership. The interviewed leaders saw a benefit from
gradually shifting from transformational leadership to transactional leadership once
digital servitization models have been implemented and are maturing to facilitate
further scaling (Tagscherer & Carbon, 2025). The second use case is associated with
an application context, specifically “crisis mode.” The interview participants saw
relevance in applying more transactional leadership elements to manage potentially

upcoming crises, such as failing data connections or issues with customer
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relationships (Tagscherer & Carbon, 2025). The third use case of transactional
leadership for digital servitization relates to a people context. One example mentions
cultural or geographical differences that prefer transactional leadership approaches.
Another example refers to different departments within a company, where the research
participants emphasized that leading sales and service employees could be more of
a transactional-oriented leader in the context of digital servitization activities based on
their job profiles (Tagscherer & Carbon, 2025). Figure 5 summarizes the identified
focus areas and associated activities for transformational leadership for digital
servitization and the outlined use cases for transactional leadership and their
respective context. The activities correspond to the initial codes but have been

summarized based on high coding numbers and rephrased for better conciseness and
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Figure 5: Results Paper #3 - Focus areas for leadership for digital servitization (Tagscherer & Carbon,
2025)

5.4 Synthesis of the research findings

Although all three research papers investigated specific and unique research gaps,
the overarching research topic centers around the required leadership skills for
digitalization within companies. Based on the chosen approach of cumulative
research, the research evolved from the more general subject of leadership for internal
and external digitalization, which was explored through a literature review, to a more
distinct and narrow avenue with leading digital servitization as a sub-topic of

digitalization. For the third paper, the understanding of leading digital servitization was
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further detailed by researching the specific transformational leadership style.
Consequently, | outline the overarching research findings identified across all three
research papers and emphasize their importance in my overarching research subject

of the leadership of digitalization and digital servitization activities.

Holistic leadership approach

Originating from the first paper’s research question, where potential similarities and
differences in leadership for internal and external digitalization activities were
investigated, | consistently identified a need for a holistic leadership approach for
digitalization and digital servitization. The holism can be explained from different
perspectives. Firstly, leaders must interact with the internal and external company
perspective when leading companies’ digital initiatives. Internally, they need to
establish organizational structures and foster team interaction (Tagscherer & Carbon,
2023, 2024, 2025). The goal-setting process appropriate to the associated business
model and digital maturity stage is also an internally oriented leadership task
(Tagscherer & Carbon, 2023, 2024). From an external perspective, my research
findings outline the need for leadership abilities to be customer-oriented and have a
good market understanding (Tagscherer & Carbon, 2023, 2024). Furthermore,
exchanging and collaborating with external partners is a critical success factor for
leading digitalization and digital servitization (Tagscherer & Carbon, 2023, 2024,
2025).

Another perspective that underlines the need for a holistic leadership approach
is balancing strategic decision-making and people leadership, which explicitly was
outlined in Paper #2 as separate leadership perspectives (Tagscherer & Carbon,
2024). However, despite not being specifically called out in the other two papers, | see
this pattern applied consistently. In Paper #1, whereas topics such as vision creation,
risk-taking, partnering, and ecosystems can be associated with strategic leadership
thinking, the dimensions of empowerment, teamwork, or humility can be attributed to
people leadership (Tagscherer & Carbon, 2023). A similar distinction can also be seen
within the transformational leadership characteristics for digital servitization in Paper
#3, which also includes aspects of strategic and people leadership perspectives
(Tagscherer & Carbon, 2025).
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A further aspect confirming the argument of holistic leadership for digitalization
and digital servitization is reflected in the multi-faceted involvement of different
functions, departments, and, therefore, the leader's ability to understand their
backgrounds and skill sets. For example, Paper #1 emphasized digital savviness and
the ability to work with and understand digital technologies (Tagscherer & Carbon,
2023). Paper #2 outlined the need for a comprehensive business understanding,
described as having a balanced sense of different contributing factors in digital
servitization (Tagscherer & Carbon, 2024). This, for example, includes the sales,
technology, or finance aspects that interact when building and scaling digital
servitization business models. Besides having a basic understanding of those different
functional areas within the company, | specifically identified across all three papers
that cross-functional collaboration is a key success factor for leading digitalization
within companies (Tagscherer & Carbon, 2023, 2024, 2025).

As explicit confirmation for the holistic leadership requirement, | emphasized a
balanced distribution of cognitive, interpersonal, business, and strategic leadership
skills according to Mumford et al. (2007) for digital servitization as presented in Figure
3 (Tagscherer & Carbon, 2024). Based on my conclusions above, expanding this
structure to the other two research findings provides orientation for leaders for

digitalization activities.

Visionary mindset

The second recognizable leadership attribute is being visionary and creating
compelling visions to give employees direction for digitalization and digital
servitization. Across all three papers, existing literature and the research participants
highlighted the ability to create a vision as one of the most important leadership skills
(Tagscherer & Carbon, 2023, 2024, 2025). In Paper #3, it was recognized as a code
with significant mentions, which underlines its importance (see Figure 4) (Tagscherer
& Carbon, 2025). The vision provides guidance and paints a picture of the future that
employees can use as orientation. Furthermore, it gives guard rails to allow employees
freedom, a pre-requisite for empowering employees to reach the aspired target state.
Freedom within boundaries was explicitly outlined in Paper #3 as a crucial
transformational leadership characteristic for digital servitization (Tagscherer &

Carbon, 2025). The visionary mindset includes the ability to properly communicate and
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translate the vision to the employees, which was also a consistent finding in the three
research papers. The visionary mindset is associated with innovation, specifically with
the leadership characteristics of experimentation and increased risk-taking
(Tagscherer & Carbon, 2023). However, the findings of the second paper on holistic
leadership skills for digital servitization express the need to manage and mitigate risks
(Tagscherer & Carbon, 2024).

Change management

Change management was a central leadership focus area throughout the research
papers. The review of existing literature for leadership skills in general digitalization
often linked the need for change with adaptability and in context with the VUCA
environment. Mainly due to fast-paced changes in technology and competitive
environment, changes were highlighted in previous research and consequently
outlined in Paper #1’s literature review (Tagscherer & Carbon, 2023). In the context of
leading digital servitization (Paper #2 and #3), the focus was more oriented towards
the employees. A change in job responsibilities or work environment needs to be
accompanied by leaders to mitigate employees’ fears of upcoming changes
(Tagscherer & Carbon, 2024, 2025). Primarily, the convergence of two disrupting
factors — digitalization and servitization — explains the high importance of change
management for digital servitization. Based on Hay's (2006) research that
transformational leadership is suitable for managing change, these tendencies were
confirmed in the third research paper by outlining the fit of transformational leadership
for digital servitization and highlighting change management as an essential
leadership skill (Tagscherer & Carbon, 2025).

Employee orientation

The final overarching finding is that leaders should be employee-oriented for
digitalization and digital servitization. Despite investigating different research
questions, applying various research methods, and using different analysis
procedures, all three papers resulted in labeling one theme, employee orientation,
underlining its overarching significance. For Paper #1, the employee orientation theme
was paired with the leadership attributes of humility and soft skills, complementing

leadership performance through improving personal relationships (Tagscherer &
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Carbon, 2023). In Paper #2, employee orientation was one of the two themes from the
people leadership perspective. It included the leadership aspects of letting employees
participate in decisions and goal-setting procedures (Tagscherer & Carbon, 2024).
Furthermore, enablement and empowerment have been outlined and summarized
within employee orientation. Empowering employees is a leadership theme frequently
emphasized in the research papers. The first level dimension of being employee-
oriented from Paper #3 mainly originates from the transformational leadership
characteristic of individual consideration. Within this context, change management
was mainly associated with the need to address employees’ fears and related
communication skills (Tagscherer & Carbon, 2025). The second theme of the
employee orientation dimension in Paper #3 summarized the need to apply soft skills
for leaders to succeed in digital servitization. Soft skills were also a significant result
of Paper #1’s literature review that was collated with employee orientation (see Figure
2) (Tagscherer & Carbon, 2023, 2025). Therefore, | conclude that soft skills and their
proper application are overarching leadership skills for digitalization and digital
servitization. They positively contribute to achieving other leadership aspects by, for
example, being resilient, humble, or authentic, as presented in Paper #1 (Tagscherer
& Carbon, 2024).

The following Figure 6 summarizes my overarching research findings and
outlines the leadership skills in the four items: Holistic leadership approach, visionary
mindset, change management, and employee orientation. The clustered presentation
emphasizes the background and origin of each research paper and supports the

nuanced view based on the research questions and approaches.
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Figure 6: Synthesis of overarching research results

6 Discussion

My research on leading companies’ digitalization activities tackles an important aspect
for scientific discussion and practitioners across several industries. Digitalization offers
significant innovation potential (Radicic & Petkovi¢, 2023) and possibilities to improve
2024).
investments, incumbent companies struggle to seize the opportunities presented by
2022;

2020). The scientific community has acknowledged the need for

companies’ financial performances (Yang et al., Despite noticeable

digitalization (Kallmuenzer et al., 2024) and digital servitization (Kolagar et al.,
Tronvoll et al.,
appropriate leadership for digitalization activities through an increasing amount of
publications and establishing the research subject of digital leadership based on which
findings Paper #1’s literature review was created. However, the results revealed that
digital leadership research provides rather general leadership recommendations
focusing on company-overarching digital transformation activities. My research
confirmed these tendencies by categorizing the identified articles for the literature
review in Table 1, where the majority were classified as organization-focused and
lower counts for the internal or external digitalization perspective (Tagscherer &
Carbon, 2023).
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Although the literature review’s outlined leadership skills for digitalization
activities can be generally perceived as valid, the empirical research work through
semi-structured interviews for Papers #2 and #3 on leading digital servitization, as
specific digitalization activity, discovered that use-case-specific adaptations are
required. For example, whereas general digital leadership literature recommends
acting boldly and taking risks for digitalization (Breuer & Szillat, 2019; Kwiotkowska et
al., 2021; Michna & Kmieciak, 2020), our findings still suggest risk-taking for digital
servitization, but those should always be managed and mitigated within the process
to limit companies’ overall risk exposure (Tagscherer & Carbon, 2024). Based on the
research findings, an additional example of an adaptation represents the
understanding of change and the leadership skill of change management between
leading digitalization and digital servitization. Based on the literature review on
leadership skills for internal and external digitalization, the topic of change was often
associated with VUCA and a fast-paced environment (Tagscherer & Carbon, 2023).
Introducing new digital technologies requires quickly responding and flexibly adapting
to changes in technology and market environments (de Araujo et al., 2021; Kazim,
2019). The focus is on the pace of required changes and the abilities of leaders to
drive and implement agile changes within the company (Sainger, 2018; Zulu &
Khosrowshahi, 2021). Although using agile methods and a balance of speed and
patience was still acknowledged by the research participants for the leadership of
digital servitization (Tagscherer & Carbon, 2024), | saw a much stronger focus on
employees as individuals, their feelings, opinions, and roles within the change process
towards digital servitization (Tagscherer & Carbon, 2024, 2025).

In general, the research on leadership for digital servitization strongly
emphasized people leadership and employee orientation (Tagscherer & Carbon,
2024, 2025). Although strategic leadership aspects such as goal-setting,
organizational structures, or digital savviness are present within all three research
papers, my findings offer more detailed insights that emphasize the required soft skills
and leaders’ characteristics that allow successful change management and employee
empowerment for digital servitization. These results advance Cimini et al.'s (2021)
research by providing additional insights on competencies and soft skills for digital

servitization.
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Providing a holistic view of required leadership skills from different perspectives
offers valuable insights for the research community and practitioners for digitalization
and digital servitization. Firstly, recognizing differences between internal and external
digitalization and associated leadership skills offers a novel perspective on digital
leadership research. The activities can be viewed as different learning and innovation
activities in the context of explorative or exploitative digitalization efforts (Jafari-
Sadeghi et al., 2021). Based on research by Hoessler and Carbon (2024), leaders
should treat digital exploration and exploitation activities differently, which | see as
further research opportunities to link internal and external digitalization to exploration
and exploitation activities.

The distinct focus on a holistic and well-rounded view on leadership for
digitalization and digital servitization is a significant contribution resulting from the
present research compared to the existing body of research, especially in the context
of digital servitization literature. Missing this broad view in existing literature presents
an explanation of why companies were falling behind their expectations in managing
digital servitization’s inherent complexity (Pham & Vu, 2022). Several leadership skills
for digital servitization have been identified or can be transferred from general digital
leadership skills. Creating a vision is an important core element of existing research
on leading digitalization (Imran et al., 2020; Kazim, 2019; Kwiotkowska et al., 2021;
Westerman et al., 2014) and digital servitization (Chirumalla et al., 2023; Favoretto et
al., 2022; Pham & Vu, 2022; Sklyar et al., 2019; Tronvoll et al., 2020). Also, the
requirement of leading change is acknowledged in existing research on leadership
literature for digitalization (Kane et al., 2019; Neubauer et al., 2017; Sainger, 2018;
Schmidt, 2019) and digital servitization (Bustinza et al., 2018; Coreynen et al., 2020;
Favoretto et al., 2022; Tronvoll et al., 2020). However, combining the different
perspectives relevant to successfully leading digitalization and digital servitization,
including cognitive, interpersonal, business, and strategic leadership skills, provides a
novel and holistic view that provides an orientation for future research projects and
practitioners because so far only isolated or specifically focused recommendations
were outlined for leading digital servitization (Tagscherer & Carbon, 2024).

The particular research approach to investigate the fit of transformational
leadership offered an additional and more specific viewpoint on how to lead digital

servitization. Based on previous scientific findings, the transformational leadership
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style supported digital leadership (Alos-Simo et al., 2017; Philip, 2021) and
servitization (Kim & Toya, 2018). Research Paper #3 underlined the fit of
transformational leadership to digital servitization and presented situational use cases
for transactional leadership (Tagscherer & Carbon, 2025). Furthermore, the research
results outlined distinct leadership skills within transformational leadership, specifying

the leaders’ focus areas in more detail than previous research.
7 Limitations and implications for future research

Despite using scientific rigor within the research process, | still want to acknowledge
the limitations of the research, outline already incorporated mitigative actions, and
propose implications for future research. A literature review was conducted for the first
research to analyze and synthesize existing research on digitalization and leadership.
Although valuable research findings such as the presented nine leadership themes
(see Figure 2) were derived and a research gap on digital servitization and leadership
was identified, the research method of literature reviews is limited to its inherent
approach to reproducing existing knowledge (Snyder, 2019). Nevertheless, analyzing
and presenting leadership skills for digitalization through the viewpoint of internal and
external leadership provided novel insights based on how the large body of existing
research was synthesized. Furthermore, this concern was addressed by using
empirical research through semi-structured interviews for the research on digital
servitization and leadership within the second and third research paper.

The amount of thirty research participants for the qualitative research
represents a relatively high number of interview partners, which was derived through
code saturation during the interview and coding stage (Weller et al., 2018). However,
due to the exploratory nature of empirical research, the thirty research participants
were associated with different categories such as industry, hierarchical rank, or
leadership experience (see Table 2 in Paper #2), showing a balanced distribution
within the categories. Although it supported the chosen research design of exploratory
insights into the underresearched area of digital servitization and leadership, based
on a diverse and balanced set of interviewed experts, it consequently limits the
statistical validity of insights to, for example, specific industry sectors. Therefore, |
recommend further empirical research on digital servitization and leadership to

investigate specific focus areas or differences within or between industry sectors. This
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specialization allows more specific insights into affected industries, such as
machinery, automobiles and components, or electrical equipment.

Another limitation of the chosen research approach, especially in Papers #1
and #2, is that the resulting themes are not ranked or prioritized. As the findings did
not outline the number of counts during the inductive analysis and coding procedure,
the results presentations (see Figures 2 and 3) did not indicate which leadership skills
are potentially more important than others. From the perspective of practicability for
leaders, it hinders a sequential approach by prioritizing certain aspects based on their
impact on successful leadership. This downside was mitigated within the third
research paper by displaying the number of codes for transformational and
transactional leadership skills (see Figure 4 and Table 4 in Paper #3), which were the
baseline for the summary of required leadership skills for digital servitization (see
Figure 5). This approach was possible due to deductively analyzing the research data,
as the previously outlined transformational leadership characteristics (see Table 1 in
Paper #3) were used as a template for the coding process instead of the purely
inductive coding process of Papers #1 and #2. Thus, | propose further research that
details the identified leadership themes for digitalization and digital servitization to
derive a prioritization or ranking. Future research could use the thematic maps and
apply more quantitatively oriented research to statistically validate, adapt, or prioritize
the findings.

As mentioned, | recommend future research on industry-specific leadership for
digital servitization. In a similar context, | see significant value in research focusing on
regional or cultural differences for leading digital servitization. My recommendation
arises from research participants’ statements from Paper #3 that proposed differences
in the effectiveness of transformational or transactional leadership styles across
cultures or geographical regions (Tagscherer & Carbon, 2025). These tendencies
were also supported by Budur (2020), who confirmed that transformational leadership
is more effective in low-avoidance cultures, and transactional leadership is more suited
in regions with high-power cultures. Therefore, future and more in-depth research
supports fostering the research findings on leading digitalization and digital
servitization. Furthermore, it offers the potential to identify specialties where a general
application of the research findings is misleading and results in inferior success for

leadership based on incorrect assumptions or pre-conditions. However, as the
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research participants did not directly present ineffective use cases and confirmed the
overall findings, | still underline the correctness of the findings but emphasize the

potentially required awareness between cultures and regions.

8 Conclusion

The present research on leadership for digitalization has an evolving character. The
first of the three research papers investigated the required leadership skills and traits
for digitalization, specifically emphasizing internal and external digitalization activities.
Based on a literature review, the analysis identified nine themes for digital leadership.
Additionally, a research gap was identified on how to lead digital servitization as a sub-
topic of digitalization that was focused on in the second and third research papers.
The research partners chose semi-structured interviews as the qualitative research
method to obtain exploratory insights. The inductive analysis revealed holistic
leadership to be essential for digital servitization. A balance between strategic and
personal leadership, which considers cognitive, interpersonal, business, and strategic
leadership skills, was derived based on the interviews with thirty digital servitization
leaders. For the third research paper, the fit of transformational leadership for digital
servitization was investigated. As a result of inductive and deductive analysis,
transformational leadership was confirmed as suited for digital servitization, and
specific use cases for transactional leadership, as opposing leadership style were
outlined. The findings particularly presented distinct transformational leadership
characteristics that support leaders in advancing digital servitization in companies.

Throughout the three research papers that followed similar but distinct research
targets, | investigated leadership skills for digitalization and digital servitization. |
identified focus areas that were consistently identified through all papers. The creation
and communication of a vision, a focus on change management, and employee
orientation are the main leadership tasks for all digitalization activities. Considering a
holistic perspective that balances internal and external activities and strategic and
people leadership orientation is important for the complex undertaking of the
leadership of digitalization and digital servitization initiatives.

My research offers a structured approach to leadership for digitalization and
digital servitization. It underlines the need for holistic leadership to unfold the complex

digitalization activities, which can be expanded in future research. For practitioners,
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the thematic maps provide guidelines on approaching initiatives or identifying root

causes for struggling projects and business models.
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Digitalization is a global megatrend that changes companies’ internal and external value-creation activities.
The introduction of digital technologies requires organizations to adapt their internal operations and exter-
nal product and service offerings to remain competitive, Leaders must possess specific skills and characteris-
tics to guide their organization successfully through digitalization. We conducted a literature review to
research which leadership skills are required for successful digitalization regarding companies’ internal and
external dimensions. We employed an inductive analysis that identified 92 articles from 2011 to 2021, which
allowed us to structure the results into nine main themes. We revealed that leaders for successful digitaliza-
tion must be visionary and customer-centered while embracing change. Supporting properties for successful
leadership in digitalization are flat hierarchies, empowering employees, possessing digital savviness, and
engaging in partnerships and ecosystems. In conclusion, digitalization requires true leadership. not mere
management, to embrace risk-taking and promote teamwork and collaboration. This includes continuous

awareness of diversity and cultural differences, which must be actively managed.
© 2023 The Author(s). Published by Elsevier Esparia, S.L.U. on behalf of Sustainable Technology and Entre-

prencurship. This is an open access article under the CC BY-NC-ND license
(hitp: {/creativecommons.org/licenses/by-nc-nd/4.0()

Introduction

Digital disruption changes how people live, socialize and work
(Nyagadza, 2022), Digitalization of products and services is a fast-
moving, global megatrend that fundamentally changes existing value
chains (Collin, 2015). Companies in almost all industries have con-
ducted several initiatives to explore new digital technologies and
exploit their benefits (Matt et al, 2015), Digital technologies often
affect large parts of companies as they are embedded in the core of
the products, services, and operations (Yoo et al,, 2012), The potential
benefits of digitalization, from its value creation to businesses, are
manifold. Two complementary dimensions are outlined to succeed in
digital transformation. On the one hand, digital technologies trans-
form internal operations and innovate manufacturing processes and
internal value chains (Matt et al,, 2015; Vogelsang et al, 2018). On
the other hand, they are reshaping the external dimension, such as
customer value propositions and newly created products and services
(Coreynen et al., 2016; Loonam et al., 2018).

Most companies are not yet fully prepared to face the challenges
of digital transformation, like fast-paced innovation, restructuring of
business processes, or organizational structures, which must be

* Corresponding author.

hitps: //doi.org/ 10,1016/ stae 2023.100039

tackled when digital technology is introduced to organizations and
their employees (Almeida et al., 2020; Ashurst et al., 2008), The rapid
changes arising from digitalization result in generating high levels of
uncertainty within organizations (Kraus et al., 2021}, It requires lead-
ership and leaders to seize the digital opportunities within a highly
dynamic business environment and to cope with it successfully (Cor
eynen et al., 2016; Kotter, 2000; Matt et al., 2015; Schwertner, 2017;
Westerman et al,, 2014b). Although digitalization activities and digi-
tal transformation seem to be closely connected to the personal skill-
set of leaders within an organization, there is relatively little
knowledge in the current state of research linking digitalization and
leadership (de Araujo et al., 2021; Faix, 2020). Although initial scien-
tific research on the topics of leadership characteristics for digital
transformation and digital leadership has been published (E| Sawy
et al., 2016; Guzman et al,, 2020; Porfirio et al., 2021), the articles do
not recognize the different digitalization dimensions of the compa-
nies' internal and external perspective. Whereas El Sawy et al. (2016)
focus on the specific use case at the company LEGO, Guzman et al.
(2020) only outline leadership skills from the internal digitalization
perspective. Furthermore, Porfirio et al. (2021) do not specifically
describe leadership in their research.

As the research objective, the present study aims to address this
research gap in required leadership skills and personality traits to
succeed within the different companies’ digitalization activities on

2773-0328/0 2023 The Author{s). Published by Elsevier Espaia, S.LU. on behall of Sustainable Technology and Entreprencurship. This is an open access article under the CC BY-NC-

ND license {hitp:/jereativecommons.org,/licenses by-nc-nd (4.0/)
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the internal as well as the external dimension through an exhaustive
literature review for 2011-2021, which an inductive analysis will fur-
ther structure. The results of our research target to provide an over-
view of required leadership concepts for digitalization. In addition,
we will outline specific leadership aspects for internal (direct cus-
tomer interaction) and external (indirect customer interaction) digi-
talization activities,

The following paper is structured by first introducing the relevant
subjects of digitization, digitalization, and digital transformation and
further specifying the relevant digital terms for the companies’ internal
and external dimensions. The theory section is concluded by outlining
our view on leadership in the context of digitalization prior to outlining
our applied research approach of the literature review in the methods
section. The results are presented as nine leadership themes with their
specific applications of the internal and external digitalization dimen-
sion. Our paper closes by presenting conclusions of the research as well
as resulting further research implications to advance the topic of lead-
ership for companies’ internal and external digitalization,

Theory
Terminology: Digitization, digitalization & digital transformation

Digitalization is one of the major trends changing society and
business with significant research and practitioners’ focus (Reis et al.,
2018; Schallmo et al., 2020; Tihinen et al., 2016). Although its current
attention, related terms are often used interchangeably without com-
monly accepted definitions (5challmo et al,, 2020).

The rapid development of information and communication tech-
nologies (ICT) enabled the incorporation of digital capabilities into
previously purely physical products (Hirsch-Kreinsen, 2016; Yoo
et al, 2012). The term digitization can be defined as converting ana-
log information into digital data. Digitized information can be trans-
ferred quickly, cheaply, and accurately (Brennen & Kreiss, 2016).
Digitization does not change value-creation activities (Verhoef et al.,
2021). This technological shift enabled the creation of digital technol-
ogies such as the Internet of Things (loT), cloud services and mobile
applications, artificial intelligence, big data, analytics, social media,
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and embedded devices. All these means have the potential to change
industries and societies fundamentally (Fitzgerald et al, 2014;
Mihardjo et al., 2019; Vial, 2019).

Digitalization describes the change in existing processes, business
models, and revenue streams that arise from digital technologies.
Digitalization efforts are often implemented within projects and
transform specific business operations (Bloomberg, 2022; Clerck,
2017; Verhoef et al, 2021). The application of digital technologies
can occur in different areas of the company. Digitalization enables
enhancing the customer experience, streamlines operational pro-
cesses, and changes entire business models (Martinez et al.,, 2022;
Nyagadza, 2022; Westerman et al., 2014a).

Digital transformation is the overarching concept that includes the
digitalization process but goes beyond it. It has implications for the
overall business strategy, organizational structure, and company culture
(Bloomberg, 2022; Gartner, 2022; Verhoef et al, 2021; Vuksic et al.
2018). Besides integrating digital technologies, digital transformation
results in organizational and social changes within companies (Reis
et al, 2018). We summarized the three concepts in the following Fig. 1.

Therefore, we conclude that digitization and digital technologies
can be seen as core elements. The technical process of encoding ana-
log information into a digital format enables further digitalization
activities but does not change value creation itself (Verhoef et al,
2021). With the change in business processes, products, or business
models based on digital technologies, businesses move to the stage of
digitalization. With the application of digitalization efforts, specific
areas of a company can be improved and add additional value to a
company's operation. Unlike digitalization, we see digital transforma-
tion as not focused on a specific area. It encompasses the continued
efforts to change the organization's strategy, culture, and mindset.
Ivancic et al. (2019) describe digital transformation as the continual
process of increasing the extent of digitalization.

Internal and external digitalization

The increasing use of digital technologies significantly changes
business and society (Dana et al., 2022). On a societal level, digitaliza-
tion advances areas such as science and medicine, which helps to

Fig. 1. Digitization, Digitalization, Digital Transformation {own depiction. based on Saarikko et al. (2020})
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ensure a better quality of life for individuals (Elmassah & Hassanein,
2022; Marti & Puertas, 2023). Furthermore, Martinez et al. (2022)
highlight the positive environmental impact of digital technologies
by ensuring more sustainable production and consumption. Gener-
ally, digital technologies are expected to boost productivity but also
significantly change how employees work and collaborate through
such topics as remote work (Schwarzmiiller et al., 2018; Wrede et al,,
2020).

From a business perspective, using digital technologies within the
digitalization process can increase the company's internal efficiency,
grow by adding value to the customer, and create new business mod-
els (Bjorkdahl, 2020; Ismail et al., 2017; Sathananthan et al., 2017).
An area mentioned in existing research for internal digitalization is
optimizing business processes that constitute companies’ operations
and supply chains (Bloomberg, 2022; Frank, Dalenogare, et al., 2019).
With increased connectivity and the ability to analyze large amounts
of data in real time, a reduction in setup needs, processing times, and
errors are expected to result in higher productivity. The formation of
so-called cyber-physical systems (CPS) is significantly changing the
environment of manufacturing companies (Dalenogare et al., 2018;
Jeschke et al., 2017; Wang et al., 2015). An often-discussed term in
this relation is “Industry 4.0" (Frank, Dalenogare, et al., 2019; Kager-
mann et al.,, 2013; Lasi et al,, 2014; Prem, 2015).

The term “digital business strategy” describes the broadened
understanding of the IT role by combining business and IT strategies
to integrate digital technologies (Bharadwaj et al., 2013; Brown &
Brown, 2019; Helotiuk & Beimborn, 2017). Formerly viewed as a sub-
ordinate support function within the organization, the role of IT has
changed significantly. Digital technologies are embedded in products
and services. Thus they are entangled with the underlying IT infra-
structure (Bharadwaj et al, 2013; Ukko et al, 2019). On the one
hand, IT serves as an operational backbone to support the digitization
of operations. On the other hand, building a platform that facilitates
the rapid development and implementation of digital innovations is
also required. This supports both efficiency gains through operational
excellence and customer and service-centric innovation for which
the proper setup of the IT backbone is the prerequisite (Sebastian
et al., 2020; Vuksic et al., 2018).

From the external perspective, “servitization” gained importance
for manufacturing companies within a scientific and practical con-
text. In general, servitization can be seen as the process of increasing
value through service and transforming a company offering product-
centered to product-service systems (Frank, Mendes, et al., 2019;
Kowalkowski et al,, 2017; Martinez et al., 2017; Martin—Pena et al,,
2018; Vandermerwe & Rada, 1988). Digital technologies and digitali-
zation have been acknowledged as enablers and drivers of servitiza-
tion (Martin-Fena et al., 2019; Vendrell-Herrero et al., 2017).

Creating new market offerings, products, or business processes
from technologies can be described as digital innovations (Mambisan
et al. 2017). Novel products or processes are established using new
combinations of digital and physical components resulting in addi-
tional value creation (Hund et al., 2021; Yoo et al,, 2010), Information
technology (IT) is embodied in products and services and plays a sig-
nificant role in enabling and constraining digital innovation to gener-
ate new [T-enabled products, processes, and services ( Drechsler et al.,
2020; Kohli & Melville, 2019; Fichman et al., 2014).

We identify whether the activity is directly associated with cus-
tomer contact to distinguish between the internal and external
dimensions of a company's digitalization activities. For example, the
products or services and their development are directly associated
with the customers. Internal activities such as manufacturing, supply
chain, or setup of the IT backbone are indirectly associated with the
customer and are therefore declared internally focused, Due to the
origin of the manufacturing process, Industry 4.0 can be seen as inter-
nally oriented. Digital business strategy is [T-driven and thus requires
internal business processes and infrastructures to be set up correctly.
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Thus, we also associate digital business strategy with internal digitali-
zation activities. On the other side, digital servitization is directly
associated with customer contact through digitizing the company’s
service offering. Although we associate the three former terms with
the internal or external perspective, we acknowledge connections to
the other dimension.

Digitalization and digital innovation cannot be directly associated
with one perspective alone. Due to the broader nature and potential
application within a company's internal or external dimension, digi-
tal innovation and digitalization projects can be in the company’s
internal or external perspective, depending on the context of its
application.

Unlike the former terms project character, digital transformation
differs within the organization. It is described as a social phenome-
non that affects all aspects of organizations, which cannot be limited
or categorized into a specific dimension (Reis et al., 2018), Therefore,
we see digital transformation as an overarching concept influencing
internal and external dimensions.

Leadership

Today's organizations are permeated with digital technologies
and challenged with fast-paced and shortened innovation cycles
(Ashurst et al., 2008; Yoo et al,, 2012). The acronym VUCA stands for
Volatility, Uncertainty, Complexity, and Ambiguity (Bennett &
Lemoine, 2014). VUCA describes the unstable, dynamic, and rapidly
changing world inherent in today’s business environments (Law-
rence, 2013). Leadership must respond to changing business require-
ments in an agile, fast, and flexible way (Passmore & O'Shea, 2010).
Leadership is described and defined in many ways but has no “cor-
rect” definition (Bass, 2007; Yukl, 1998). As the concept of leadership
has been known for many years (Kotterman, 2006), its application
and orientation have developed over time depending on the bound-
ary conditions (Larjovuori et al., 2018). Leadership is generally about
setting direction, motivating, and aligning people (Kotter, 2000).
Leaders present a vision and select, equip, train, and influence fol-
lowers to achieve the organization's objectives (Winston & Patterson,
2006), Expressed differently, leadership is why people actively want
to achieve a common goal (Mergenthaler, 2017). In addition, leaders
must be able to adapt and support their organizations in coping with
change (Kotter, 2000).

Digitalization is part of the current change in society and busi-
nesses and adds another layer of complexity due to the newly intro-
duced digital technologies. Thus, digital transformation is part of
organizations' overall challenges that need to be navigated by lead-
ers. Initially established by Burns (1978) and further developed by
Bass (1985, the theory of transformational leadership describes the
leader as a change agent (Jackson & Parry, 2011; Khan, 2016). Not
only because of the similar wording to digital transformation but
transformational leadership concepts fit the requirements rather
than more transactional or managerial approaches. Compared to
management which typically contrels and optimizes the status quo,
leadership is about an innovative and creative future within complex
and dynamic framework conditions (Faix, 2020; Kotter, 2000).

A research area that gained popularity within the scientific con-
text is the combination of leadership and digitalization. Terms like
“digital leadership” or “leadership in a digital age” have been created
to describe new leadership challenges that arise from the process of
digitalization and digital transformations of organizations (de Araujo
et al., 2021; El Sawy et al., 2016; Khan, 2016; Neubauer et al,, 2017;
Prince, 2018). El Sawy et al. (2016, p.142) define digital leadership as
“doing the right things for the strategic success of digitalization for
the enterprise and its business ecosystem”, De Araujo et al,, (2021)
use the definition of using an organization's digital assets to achieve
business goals and organizational and individual levels to describe
digital leadership.
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Methods

A literature review was conducted to combine existing internal
and external digitalization research with leadership. This approach
provides an overview of the existing literature, synthesizes informa-
tion, identifies patterns, and conceptualizes theoretical models based
on existing literature (Snyder, 2019). Our approach followed a combi-
nation of the guidelines Kitchenham and Charters (2007) and Snyder
(2019}, proposing a three-stage process: planning, conducting the
review, and documenting the review.

For the planning phase, the search strategy for identifying the rel-
evant literature was developed (Snyder, 2019). First, the search terms
related to leadership and relevant internal and external digital terms
have been identified through our initial literature research (see the-
ory section). Our approach includes six individual searches to link the
digital terms to leadership. The Boolean operator “AND" was used to
avoid receiving isolated results from the digital search terms or gen-
eral research on the term “leadership™ but to only identify scientific
research that already connects digital terms and leadership.

The databases “ScienceDirect”, "Web of Science (Core Collection,
All Editions)” and “EB5CO Business Source Ultimate™ were selected as
they offer multidisciplinary content. This selection is required as the
research topic is at the crossroads between multiple disciplines such
as management, business, engineering, computer science, or infor-
mation systems. While validating our review protocol, we further
specified the search function within the databases to ensure optimal
data output. For “ScienceDirect”, the search terms option was chosen
to be included in the title, abstract, or keywords. The option "All
Fields” was used for “Web of Science”; for “EBSCO Business Ultimate
Source Ultimate”, the default option was applied.

Furthermore, the following inclusion and exclusion criteria have
been developed during the planning phase of the review. Our results
should be limited to journal articles and exclude books, conference
proceedings, or other listed articles to ensure a high standard of sci-
entific work due to the review process applied in journal papers. Our
search options were limited to only “English” articles to ensure read-
ability through the auditors. The review protocol further foresees
that the initial set of documents is reduced to accessible articles, and
we aim to remove duplicates from the individual search strings.

When the initial search was conducted, further exclusion criteria
were defined based on the qualitative assessment of abstracts and
resulting journal articles. Studies focusing on health care, education,
or the public/government sector were excluded to limit the search
results to the business environment and context. In addition, articles
from the database search that do not combine research on leadership
and digitalization were removed during the quality assessment.
Additionally, we reiterated the process of excluding non-English
articles and publication types based on the authors’ review of the
actual articles.

After the initial search, relevant articles referenced within the
search results were added to answer the research question. Our qual-
ity criteria for the added papers were reduced to allow conference
proceedings or other texts to allow context-specific contributions
that otherwise would be missed.

The final set of articles was coded, whether they focused on the
internal or external dimension of a company's digitalization. A third
category, “organization™ was established for articles that not solely
focus on the internal or external perspective of digitalization but are
related to the overarching digital transformation process that spans
the entire organization. An inductive approach following Mayring
(2000) was used to code and extract the described leadership traits
from our final set of journals and cluster them based on identified
patterns and themes, The themes provide a structure to summarize
connected keywords related to the leadership aspects of digitaliza-
tion. In addition, we outline leadership characteristics that are
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specifically described as relevant for either the internal or external
dimension of digitalization.

Results

The database search yielded an initial amount of 1,115 articles
based on the chosen criteria, Based on removing duplicates and elim-
inating not accessible articles, a total of 712 articles remained. Apply-
ing the defined quality criteria resulted in the exclusion of 650
articles after the qualitative review. Despite selecting only “English”
in the original search string, four documents had to be removed
through the quality assessment for language. Additionally, ten search
results were deselected due to the publication style not being a jour-
nal article. Six hundred thirty-six articles did not pass the qualitative
assessment because of the content. Thereof, 362 search results were
not connected to the business environment. Most excluded articles
were linked to the healthcare or education sector. Ultimately, the
approach resulted in 62 articles by removing articles that did not spe-
cifically consider digital topics (64), articles not focusing on leader-
ship at all (129), and articles that did not link the topics of
digitalization and leadership (81). After identifying 30 additional rel-
evant articles referenced in our search results, our final set amounted
to 92. The described process is depicted in Fig. 3.

The remaining 92 articles were classified into three pre-defined
categories “internal”, “external”, and "organization”, The texts related
to the internal dimension are mainly related to changes to the
manufacturing environment (Industry 4.0) or the setup of the IT envi-
ronment. The main external perspective themes are associated with
developing and marketing new digital products and business models
or approaching customers within the digital environment. The largest
share of identified articles does not explicitly emphasize a company’s
external or internal perspective. In contrast, they focus on the overall
digital transformation process, which overarches the entire company,
classifying them as “organization”.

As displayed in Table 1, most of the literature review results (57
articles, i.e, 62%) are related to “organization”. Twenty-three texts
(25%) were classified as “internal”. The least mentioned perspective
in current scientific work is "external”, with 12 articles (13%). This led
to the first conclusion that the leadership aspect of the current litera-
ture focuses on digital transformation and its accompanying cultural
and organizational impacts on a company. Due to the overarching
nature of digital transformation, those articles may still include
aspects related to the internal or external dimension, The search
term "Industry 4.0" represented the majority of articles linking the
internal perspective and leadership. Our literature research indicates
that there is currently no scientific research on the leadership aspect
of digital servitization. Table 2 presents the identified keywords sum-
marized by nine themes based on the inductive analysis. In addition,
specific leadership aspects for the internal and external digitalization
perspective are outlined,

Vision & customer centricity

Leaders in a digital world must have a vision of transforming their
company (Westerman et al., 2014b). A clear vision that gives direc-
tion and purpose to the company and its employees is a prerequisite
for digital transformation (Kazim, 2019; Kwiotkowska et al., 2021).

Table 1

Article distribution per dimension.
Dimension Nofarticles  Percentage
Organization 57 B2%
Internal 23 25%

External 12 13%

XX



Tagscherer, F. — Leadership for Digitalization and Digital Servitization

Table 2
Resules of inductive analysia.
Themes General aspects Sperific intemal aspects Specific extemal aspects Sources
# Creativity * Future-orsented » Cistomer centricity for o Customer-oriented  produect  (Alsde & Windapo, 2019, 2027; fermun, N1 Brever & Seil
= Critical thinking. * Growth mindset intermal processes B busness mode] Lat, 20'4%; Chau et al. 2021; Chuarg & Graham, 2020;
. + Problem-sobving .G ariented pr Danoesitro et al. J020; de Arauga et al., H21; Nller et al,
= Customer orientation = Think putside the box setup » Product development based 2030; Eher & Direws, 2021, 2021; El Sawy ot al., 201
« Visicnary

Change & VUTA readiness

« Faresight in emerging trends

* Imncrvation

» Adapaivity * Manage uncertainty

= Agilisy * Opennass

= Change readiness + Speed

» Embrace change ® Tolerance for ambaguiry
= Flexibility + Transformational

* Fast decision making leadership

« Agile IT" setup that can
aquackly adapt to business
demands

® Include technology trends in
new products/husiness
molels

= Adjusting to change and
o market aned
technalngical shifts
* Quick reactions (o changing
CUSTOMET Peeds expectations

e Al 2023 Carbellang & Da Veiga, 2019; Cuinan e al.
2019 Gemmin o al. 2020 Hebming ot al., 2009; Herold,
J016; Hyek & Nendick, J014; Imran er 3. 2020, 2021;
Peanci e al, 2019; jakubek & Beraehny, 7017; fesse. 2019
Kane, 201%; Kane et al, 2015, 2016, 2017, 2008, 201
Mazitn, 2019; Kotli & jobnsan, 201 1; Keaft, 2019 Kwiot-
Soowalea et 3, 2021 Larjenvuori et al, 2018; Li et al, 2016;
Marnewick & Marmewick, 2000; Mdlisli & Makhuape, 2017
Meier et al, 20017 Michna & Kmieciak, 2020 Mihardjo el
al, 2009; Madella & Euchiner, 2018; Nasstion et al, 2000,
Meubaer et al. 2017; Oberer s Erkallar, 2018; Philip, 2021;
Philip B Gavribova Aguibar, 2021 Porfirio et al., 2121 Ratta-
nawiboonsom & Chayatehatno, 2008; Saatwe et all, 2000
Sainger, 2018; Schmide, 2009; Schwarsmiller ot al., 20
Shuah & Parki, 2000; Shamim ex al. 2016: Sia en al. 2016;
Singh & Hess, 2017; Sony et il 2000; Saw & Aborhie, J1E;
Seaffen & Schoemwald, 2016 Tumbus e al. 2017 Vrana &
Singh, 2021; Westenman et al., 20L4b; Wrede et al, 20007
Zulu & Khowowshahi. 2021 )

{ALade & Windapo, 2009, 2027; Alos-Simo et k., 20
al., 202%; Bennis, 2003; Berman & Marshall, 2014; Bolden &
OBegan. 2016 Bolse et al., 2018; Brever & Szillar. 2019;
Brock & von Wangenhetm, 2017 Owang & Graham, 2020,
Cresnar & Nedelko. 2020: Danoesastro et al. 2000; de
Araujo et al, H20; Dery et al, 2017, Daller e al. J020; Therl
& Dreves, 2021; B Sawy et al, 2016; Fan et al. 2021; Foer
ster-Metz et al. 2018; Galfley & Priser, 2021; Garbellana &
D Veiga, 2019; Clrerer et ak, 2021; Gierlich-oas et al.
020, Cainan et al. 219 Gurumurthy & Schatsky, 2015:
Cuzman et al., 2020; Melming et al. 201%: Herold, 2006;
Hyek & Nendick, 2084; bmwan et al. 2007; vandic ot al.,

019; Jakabik & Berazhmy, 2017; Jesse, 2019; Kane, 2019;
ane et al, 2075, 2006, 2007, 2019; Kazin, 2019: Kbl &
Jahasca, 2007; Kralt, 2009; Kwiotkowsks et al, 2021; Lar-
Jovuar et al., J018; Li et al_ 2016; Marneveck & Marnewick,
J020; Matsunaga, 2071 : Mdlali B Makhaipe, 2007, 2017;
Weies et ad 2007 Michna & Kmieciak, 2000; Mihai & Cret,
2019; Nawation e al., 20205 Newbauer ot al, 2007; Oberer &
Erkeallar, 2018; Philip, 2021: Philip & Cavrilova Aguilar,
0247 Porfiria et al. 2021; Rich & Netzer, 2020; Satye 1
ak, F020; Salwettl & Bertagni, 20207 Schmade, 2019;
Schwaramuiller i al., 2008; Shah B Paiki, 2020; 5ia et al.,
VB, Siegh B Hisss, 2007, Somy et al., 2020 Sow & Aborbie.
JE; Staflen & Schoenwald, 2006; Tambas et al, 2007;
Vrana & Singh, 20213 Wirede £ al, 2020; Zulw & Khosrow
shahs, 221}
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Ceneral aspects

Specific intemnal aipects

‘Specific extermnal aspects

Sources

Digital sirvimess & ahility
fo wark with digital
techmofogies

Parmering & ecosysrems

* Autonomy
* Ducision making at a bow
level

» Big data
« Dara analysis
* Data hased decision making

with

.
» Fast Kailing
 Ieerative development

* Fla hierarchies

Particspation
+ Startug mentality

* Machine op w
make decisions based oo
available data

* Sepasate business wnits bor

* More direct

testing

layers

# Usage of machine data

® Usage of comumer B cus-
tomer data

interaction

Specific internal aspecrs
» Collaboration with sup-

= Pe of marketieg
and produscts based on daa

analytcs
® Use soclal media i engage

with external stakeholders
[customers, socicty]

Specific exvernal aspects
i Ao

{Akade k Windapo, 2009: Aks-5imo et 1. 20017: Baver ot al,
2015; Balden & ORegan. J016; Bregenser & Mmenre. 2021;
Chasang & Graham, 2020; Dancesasto ot al., 2020, de
Arauin et al, 2021; Ebert & Dveves, 2021 B Savwy ot al.
DI, Foerster-Mets et al, 3018; Galliey & Pelser, 2021;
Garhellana & Da Veiga, J010; Girerer et ak, 2021; Guman et
ak, 2009; Melming o€ al. 2079 Hesse. J01E; lmran et al.
2020, 202 1; Jakubik & Berazhny, 2H7; jeise, 201 %; Kane,
B05; Kane ot al, 2016, 2018, 2015; Kazim, 2009; Krafr,
20V9; Larjovaari of al, 2008; L ef al, 2006; Lin et
Marnewick & Manmewick, 20207 Matsanaga, 2021}
Makbuige, 2017, Nadella & Euchner, 2015; Obweres & Erkal-
lar, 2018; Rith & Netrer, 2020 Saabye et al. 2020; Sabventi
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Table 2 | Continued]

Ceneral aspects

Specific intemnal aipects

‘Specific extemal aspects

Sources

* Coaching & Mendoming

Tearmwark, weork-life bal-
o - workplooe  Collaboration
.

* Lifelong learnang.
* Talens  attraction

Crost
* Flexilslity for warking time &
Mace

= Healeh

* Teamwork
* Virtal teams

* Close collaboration berween
T asil bisimeess for disgital

awareness
* Job ratation
= Knewledge sharing

* Accountability
« Authenticity
* Democratic

Humility, social & soft
shilky

* Motivation
* Openimess
* Resilience

* Generate Trust in
employees to cope with
Job charges replacement

Empathy

» Imsparation

Cturad awareness & * Cultural awareness

= Saft shalls

= Supportive
* Transparency
* Trust

# Ethical = Ability to cope with a
. |

* Diiversity

wotkforee
= Cultaral swareness for
malticultural teams

* Transpasency newards

- Imsm" needs  from
cubturally different

ol 20716; Hyek & Nendick. 2014: Imran et al, 2020,

02 Kane, 2019; Kane of &, 2015, 2016, 2017, 2016,

Kazsm, 2019 Kwiotkowska et al, 2021; Larjowuori et
al, 2008; Midhui & Makbupe, 2017; Meier et al, 2007
Michna & Kmseciak, 2000; Nasution et al, 20040; Philip &
Gamilova Aguilar. 2121 ; Saabye et al, J20; Schride, 2019;
Shah & Parki, 2000; Seaisa & Rocha, 2015, Stafien & Schoen-
wald, 2016; Wrede ef al. 20200

{Adacle & Windapo, 2009; Bahin & Grant, 2019; Balden & Ol
gan, 2O Balte O18; Bregenees B fimener, 0213
Brever & Szllat 2018; Chau et al, 2021; Chuang & Graham,
2020; Cresniar b Nedielko, 2000; Dancexastro e al. 2020 e
Araujoet al, 202 1; Dery ef al. 2017; Eberd & Drews, 2021;
0 Swry e 1., 006! Fan of al, 2007 Foerster-Mets ot ol
1B} Gaffley & Pelaer, 2021; Garbellano & Da Veiga, 2015;
Cirerer et al,, H1; Gulrin et al, 2019; Cursmurthy &

2 urmin et al., H20; Herold, 2006 mran et

heancic et al, 201%; Jakubik & Berarhny,
2017; Jesse, 2018, 2000; Kane, 20190; Kane et al. 2015, 2016,
017,018, 2019 Kazion, 2018; Kokl & Johnson, 2011:
Nwiotkowsha e al, J021; Larjoveor| ot L. 2008; L etal,
206; Marnewick & Marnewick, 2020; Mdlul & Makhupe.
T, Meler et al., 2017; Michna & Kmieclak, 2020;
Mitartjo et al., 2019; Nadella & Eschner, 201
al, 2000; Oberer & Erkoliar, 2018; Philip, 2021;
boomsom & Chayatthatto, 2018; Saabye et al, 20040; Salvettl
& Bertagnl, 2000; Scheialt, 201 % Schwarzmiller et al.
2018; Shamirn et al. 2016; Singh & Hess, 2017; Sony et al
2020; Sow f Aborbie, 2018; Sealfen & Schocwald, 20185,
Tumbas et al. 2017; Vrana & Singh. 2021; Wrede et ai.
020

{Alade & Windago, 2019; Babin & Grant. 2009; Bennis. 2003;
Bermun & Marshall, 201 4; Bokden & 0Regan. 2016; Bolte et
al., 2018; Bregenzer & fimener, 2021: Brock & van Wangen-
heim, 2019; Chaw et al_ 202 1; Chudng & Graham, 2020;
Creanss & Nedellon, 20205 Darics, 2000; de Arajo ot al,
20} Dery et al, 2017; Eherl & Drews, 2021; B Sawy et al.
206; Foerster-Metz ot al. 2018; Garbellano & Da Vieiga,
2018; Glrerer eval. 2021: Glerlich-joas of al. 2020; Guiman
et al. 2018 Gueemdn et al, 2030 Hadclud & McAllen, 3 18;
Herold. 2016; Hesse, 018, lmran ot al. 021 lvandic eval..
01S; Jakabik B Devachary, 2007; brase, 20EE; Kare ot ol

Kazim, 2019; Kwiotkowska et 3k, 2001; Larjowuori et
al, 2008; Li et ak, 2016; Lin et al_ F020; Mamewick & Mar
newick, 2000; Matsunaga, B021; Midbuli & Makbupe, 2017;
Meier et al, 201 7: Nayatsan et al, J000; Meubauer of al.,
H1T; Philip, 202 1; Philip & Cavrilova Agilar, 30213
Schmict, 2078; Schwarenvilier ot sl 2078; Shah & Patki,
Z020; Stamim et al. 2006; 56 er al. 016 Sngh & Hess:
F0V7; Sovw B Abasrhie, 20157 Stalfen & Schoerwald, 2016
Vrana & Singl, 202 13 Wrede et al,, 2020)

(Baver et al. 2015; Chasang & Graham, 2020 Cresnar &
Retleflon, 2020 Fherd & Dinews, 2021, 2001; B Sawy et al.
HI16; Fan et al, 2021; Carbellano & Da Vieigs, 2019; Cler.
lich-Josas et al., 2000z Guinan et al. 207%; Herokd, 2006;
i, DVS; Lin et 31, 2000; REth & Netzer, 200, Schmidt,
2015, eval. 201 bie, 200%)

XX

) 33 pun sayseg

/3

GEOOOH (£20E) £ diys



Tagscherer, F. — Leadership for Digitalization and Digital Servitization

E. Tagscherer and C.-C. Carbon

For this, the leader must envision and understand how digital tech-
nologies contribute to the organization's digital future (Imran et al.,
2020). The vision must be transcribed and translated to be tangible
and inspiring for the whole organization (Guzman et al., 2020; Mar-
newick & Marnewick, 2020). Therefore, communicating the vision is
a critical leadership trait for digitalization to achieve a shared and
common vision between the leader and the employees (lvancic et al.,
2019; Larjovuori et al., 2018; Philip & Gavrilova Aguilar, 2021; Sia
et al., 2016). Besides the vision's communication, leaders must pro-
vide the necessary abilities to execute it through strategies and tac-
tics (Alade & Windapo, 2019; Kazim, 2019; Larjovuori et al., 2018).
Leaders must possess visionary competencies (Alade & Windapo,
2019; Breuer & Szillat, 2019; Imran et al., 2020; Kazim, 2019). These
include anticipating markets and trends (Kane et al,, 2019). By con-
stantly scanning the internal and external environment, the digital
leader must look beyond existing strategies and procedures to guide
the business in response to the changes (Kane et al., 2019; Neubauer
etal, 2017).

Leaders must enable and promote creativity to create new busi-
ness models based on digital technologies (Larjovuori et al., 2018;
Mihardjo et al, 2019; Philip, 2021). In addition, scholars describe
curiosity and out-of-the-box thinking as relevant attributes to contin-
uously challenge the status quo and prepare the organization for the
digital transformation (de Araujo et al., 2021; Kane et al, 2016;
Mdluli & Makhupe, 2017; Mihardjo et al,, 2019), When describing the
challenges and opportunities of digital transformation, Microsoft’s
CEO Satya Madella speaks about a “growth mindset” as a central ele-
ment of the company’s culture (Nadella & Euchner, 2018). The com-
petencies above are mentioned to promote and foster innovation
(Guzman et al., 2020; Kane et al,, 2015). Leaders should act as active
drivers of innovation and think like innovators within the digital
environment (Kane et al., 2019; Mdluli & Makhupe, 2017; Staffen &
Schoenwald, 2016).

Besides a strong focus on innovation, prioritizing customers'
needs are a primary driver for digitalization (Larjovuori et al., 2018;
Oberer & Erkollar, 2018; Westerman et al., 2014a). Leadership is
impactful in attaining customer-centricity within the digital transfor-
mation (Imran et al,, 2021; Larjovuori et al,, 2018). On the one hand,
understanding the customers’ needs and offering solutions in terms
of new products, services, processes, or business models represents
an aspect of the external dimension of digitalization (Li et al., 2016},
On the other hand, customer involvement in business processes and
improving customer experience by streamlining internal processes is
recommended (Ivancic et al., 2019; Tumbas et al., 2017). In addition
to the internal perspective of digitalization, IT/IS leaders must have a
customer focus to bring value to the organization (Kohli & Johnson,
2011).

Change & VUCA readiness

Due to today's unpredictable business environment, leaders must
accept that change is constant (Kane et al., 2019; Neubauer et al.,
2017). Salvetti & Bertagni (2020) describe digital transformation pro-
cess as inherently uncertain. Therefore, leaders should possess excel-
lent tolerance for ambiguity and be comfortable with uncertainty
and complexity. This means being able to respond to the challenges
that arise in a VUCA world, especially driven by digital technologies
(de Araujo et al, 2021; Guzman et al., 2020; Kazim, 2019; Mihai &
Cretu, 2019; Schwarzmiller et al, 2018; Staffen & Schoenwald,
2016). In conclusion, sticking to the overall vision while adapting in
the short term to changing environments is a critical competency for
leaders (Neubauer et al,, 2017), The ability to adapt, especially in ade-
quately responding to change, is another quality frequently described
in existing literature {Shah & Patki, 2020). Similarly, leaders should be
flexible to enable innovation and support their employees during the
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digital transformation process (Bolte et al., 2018; Kane et al,, 2017;
Kraft, 2019; Sow & Aborbie, 2018).

For leaders to benefit from the changes arising from digital tech-
nologies and the VUCA environment, openness to new ideas and an
open mindset from the leader are needed (Guzman et al., 2020;
Imran et al., 2021; Neubauer et al., 2017). This open-mindedness is
directly linked with the ability to embrace change (Kane et al., 2019),
Change can be described as one of the central leadership elements of
digital transformation. Leaders should embrace change and create an
environment for change, foster a culture of change and drive change
toward the desired direction (Sainger, 2018; Schmidt, 2019; Zulu &
Khosrowshahi, 2021). The leader acts as a change agent and removes
hurdles to achieving change (Sainger, 2018; Staffen & Schoenwald,
2016). Especially relevant from the external perspective of digitaliza-
tion is the attribute to adapt and respond to market and technological
shifts (Mdluli & Makhupe, 2017).

Due to the volatility and speed of the digital markets, the pace is
vital to react to changes fast and adequately. Fast decision-making
and execution are proposed in the existing literature to keep up with
the speed of the digital world (Berman, 2012; Larjovuori et al,, 2018;
Neubauer et al,, 2017). A concept closely connected to fast-changing
digital markets is agility (Hyek & Nendick, 2014). Kohli and Johnson
highlight a flexible, agile, and quickly scaling IT function to meet busi-
ness demands for the internal dimension (Kohli & Johnson, 2011). On
the external side of digitalization, responsiveness to changes arising
from market and technological shifts is essential for leaders to suc-
ceed (Mdluli & Makhupe, 2017).

Flat hierarchies, decentralized decision-making & empowerment

Organizations need to change their hierarchical structure and
decision-making processes to keep up with the pace and complex-
ity of the fast-changing digital environment (Foerster-Metz et al.,
2018). In the digital VUCA world, the amount and complexity of
required decisions increase exponentially (Imran et al, 2020)
Therefore, current literature recommends delegating decision-
making down the hierarchy (Bauer et al., 2015; El Sawy et al,
2016; Imran et al, 2020}, Employees should be granted more
opportunities to work autonomously within the given boundaries
by the leaders (Bregenzer & |imenez, 2021; Danoesastro et al.,
2020; Kane et al., 2018; Schwarzmuller et al., 2018). The leader-
ship role changes from making the decisions to enabling the
employees to make the decisions and providing the necessary
resources (Gfrerer et al., 2021). Besides more agile decision-mak-
ing, the empowerment of lower hierarchies is also expected to
increase the motivation of employees (Alade & Windapo, 2019;
Balan & Cavendish, 2017; Eberl & Drews, 2021). In addition,
empowered employees in the decision-making process are more
likely to be more innovative and receptive to cultural change
(Guinan et al,, 2019; Sainger, 2018).

From an organizational viewpoint, the identified articles from our
literature research propose flat hierarchies and organizational struc-
tures as supportive of digital transformations (Chuang & Graham,
2020; El Sawy et al., 2016; Foerster-Metz et al., 2018; Salvetti & Ber-
tagni, 2020; Schwarzmiiller et al., 2018; Shamim et al., 2016). The flat
structure reduces the distance between employees and the top man-
agement, allowing quicker communication and collaboration across
hierarchical layers. (Shamim et al. 2016). Leaders and employees
should actively act as entrepreneurs to promote innovation (Bauer
et al,, 2015; Foerster-Metz et al., 2018; Jesse, 2018),

Digital savviness & ability to work with digital technologies
Digitalization and digital transformation are centered around the

use of digital technologies. Although leaders do not need to have
technical skills like programming, it is recommended to understand
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digital technologies, which can influence business models and opera-
tions (Imran et al., 2020; Kane et al., 2015). We identified terms like
“digital fluency.” “digital savviness,” or “digital literacy” as commonly
used terms to describe the leader’s understanding of emerging digital
technologies (Bolden & O'Regan, 2016; Eberl & Drews, 2021; Kane
etal, 2015, 2019).

Digitalization generally increases the number of available data
points throughout the organization and its environment. Therefore,
successful leaders require the ability to analyze data and undertake
data-driven decision-making (Imran et al., 2021; Kwiotkowska et al.,
2021). On the external side, data analytics can collect and process
market and customer information (Li et al., 2016). For example, value
can be created by personalizing marketing and products (El Sawy
et al, 2016). From an internal view of the organization, data usage is
one of the critical elements of Industry 4.0 by optimizing manufactur-
ing or supply chain processes based on available real-time informa-
tion. Social media and digital communication can be described as the
second crucial digital technology critical to master for leaders in the
digital age (Darics, 2020). Social media can engage with different
stakeholders, such as customers, consumers, partners, and employees
(Eberl & Drews, 2021). Interacting with customers on the external
dimension can support discovering customers’ concerns and needs
and a more proactive response to customer service (El Sawy et al.,
2016; Kazim, 2019). Internally, integrating so-called enterprise social
media platforms into the regular workday can enhance collaboration
by sharing information between leaders and employees.

Partnering & ecosystems

In their definition of digital leadership, El Sawy et al. (2016)
describe it as doing the right things for the strategic success of digita-
lization for the company and its business ecosystem. They refined the
original definition of Warren Bennis by adding the term ecosystem
due to its increased importance in today’s connected world. Our liter-
ature review concludes that working beyond organizational bound-
aries, such as partnering and co-creation within networks and
ecosystems, is perceived as necessary in the digital environment,
Therefore, transitioning from traditional hierarchical structures to
network structures between the company, suppliers, customers, and
other stakeholders such as universities or start-ups is a significant
task for leaders (de Araujo et al., 2021; Ivancic et al., 2019). On the
one hand, the rapidly changing digital environment requires compa-
nies to engage in partnerships and ecosystems to keep up with new
developments (Larjovuori et al., 2018). On the other hand, collabora-
tion beyond organizational limits is needed to increase the organiza-
tion's ability to innovate and grow {Gurumurthy & Schatsky, 2019).

Collaboration with the “outside world” can be achieved through
different avenues and impact the internal or external dimension of
the company’s digitalization efforts, On the internal side, establishing
partnerships and close collaboration with suppliers are good exam-
ples {Chau et al., 2021; Imran et al., 2021). Another aspect mentioned
in the internal context of an organization is the use of freelancers or
contractors. Especially in the programming and the setup of the IT
backbone area, a core staff can be augmented by outsourcing specific
work packages and increasing the organization’s flexibility (Foerster-
Metz et al., 2018; Li et al,, 2016). The suggested leadership actions on
the external dimension are related to customer relationships and
joint product and business model developments. A term often used
in the articles we systematically retrieved from the literature is “co-
creation”. Leaders must promote close collaboration with partners
and customers (Larjovuori et al, 2018). It allows a customer-centric
process to generate value and innovations {Imran et al,, 2021; Staffen
& Schoenwald, 2016), In addition, we also identify that a close rela-
tionship with the academic community and universities is recom-
mended to have additional partners to pursue digital innovations
(Alade & Windapo, 2021; lvancic et al., 2019; Kane et al.. 2018).

Sustainable Technology and Entrepreneurship 2 (2023) 100039
Experimentation & risk-taking

We identify the common argument that leaders are required to be
willing to experiment (El Sawy et al,, 2016; Imran et al, 2021; Kane
et al., 2018; Mdluli & Makhupe, 2017), create conditions to experi-
ment (de Araujo et al., 2021; Diller et al., 2020; Guinan et al., 2019;
Kazim, 2019), encourage experimentation (Kane et al, 2017;
Schmidt, 2019), and implement a culture of experimentation (Curu-
murthy & Schatsky, 2019; Imran et al., 2021; Kane, 2019; Larjovuori
et al., 2018) when advancing their company through digitalization. It
is primarily the leader's task to empower their teams (Alos-Simo
et al., 2017; Guinan et al., 2019) and create safe environments for trial
and error (Philip & Gavrilova Aguilar, 2021}, Not all started experi-
ments will result in successful innovations, so leadership needs to
have the appropriate attitude towards failure, such as embracing and
accepting the risk of failure (Kane et al., 2017; Saabye et al., 2020). An
important aspect is handling failure constructively by consciously
and systematically learning from mistakes and improving (Bennis,
2013; Bolden & O'Regan, 2016; Imran et al., 2020; Kane et al., 2018;
Larjovuori et al., 2018). Another aspect frequently mentioned in our
identified articles is the requirement to fail fast (lmran et al., 2020;
Kazim, 2019; Shah & Patki, 2020). The faster organizations can close
the cycle of experimenting and failing, the better the opportunities to
learn from failed trials and ultimately succeed in digital innovations
due to the increased experience gained.

An example of how these concepts can be applied to the external
digitalization perspective can be seen in iterative digital develop-
ments (El Sawy et al., 2016: Guinan et al., 2019: Kane et al., 2018).
Products or prototypes can be delivered to the market quickly, allow-
ing consumers to provide feedback (Guinan et al., 2019). An instance
where the concepts are essential for internal leadership is experi-
mentation with new technologies and approaches to work, including
a new approach to the workplace or digital collaboration tools { Dery
et al., 2017). Our literature review reveals that leaders need to be
willing to act boldly (Breuer & Szillat, 2019; Hyek & Nendick, 2014;
Kane et al., 2015; Michna & Kmieciak, 2020), take risks, and also
encourage their employees to overcome risk aversion during the digi-
talization process (Eberl & Drews, 2021; Kane et al,, 2017; Kwiotkow-
ska et al., 2021; Sousa & Rocha, 2019).

Teamwork & working environment

Leaders must establish collaborative environments and a culture
that supports collaboration (Imran et al,, 2021; Kane et al., 2015). Sev-
eral of our identified research articles highlight the connection
between collaboration and innovation, ultimately leading to success
in the digital environment (Dery et al., 2017; Kane et al., 2017; Mdluli
& Makhupe, 2017; Mihardjo et al., 2019; Oberer & Erkollar, 2018;
Vrana & Singh, 2021). A specific aspect our focus articles emphasize is
a cross-functional collaboration (Eberl & Drews, 2021} Imran et al,
2021; Kazim, 2019; Philip, 2021; Singh & Hess, 2017; Staffen &
Schoenwald, 2016) or cross-functional team setups (Danoesastro
et al., 2020; Garbellano & Da Veiga, 2019; Guinan et al,, 2019; Jesse,
2019; Kane, 2019; Kane et al., 2017, 2018; Schwarzmuller et al.,
2018). Leaders can choose diversified team constitutions with mem-
bers from different functional areas to encounter complex problems
(Imran et al., 2021; Kane et al., 2017, Staffen & Schoenwald, 2016). A
specific example where cross-functional team setups can be helpful
from the external perspective is the joint development of new digital
products or business models. Integrating different functions such as
sales, IT, or supply chain can enrich product development with differ-
ent perspectives and inputs. An additional case where organizations
can benefit from cross-functional setups is the close collaboration
and integration of the IT function into the business processes.

Our identified articles point out the importance of teamwork
(Mdluli & Makhupe, 2017; Schwarzmuller et al., 2018; Sony et al.,
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2020), team-oriented leadership approaches (Guzman et al., 2020;
Oberer & Erkollar, 2018), and team-building skills for leaders (Kazim,
2019; Rattanawiboonsom & Chayatthatto, 2018; Schwarzmuller
et al,, 2018; Shamim et al,, 2016; Sony et al., 2020), Talent attraction
(Chuang & Graham, 2020; Kane et al., 2016; Staffen & Schoenwald,
2016; Vrana & Singh, 2021), development (Alade & Windapo, 2019;
Kane, 2019), and management (Guinan et al, 2019; Gurumurthy &
Schatsky, 2019) are of high importance within the organization to
enable innovative and high-performance teams (Jakubik & Berazhny,
2017; Mdluli & Makhupe, 2017). Digital technologies require skillsets
for which the market of skillful individuals is relatively minor
(Danoesastro et al., 2020; Wrede et al., 2020). Therefore, on the one
hand, leaders need to ensure that their organizations are attractive to
those scarce talents, On the other hand, companies must develop
their existing talents and bring the best out of them (Kane et al.,
2019),

One aspect mentioned in our identified literature is coaching and
mentoring (Alade & Windapo, 2019; Eberl & Drews, 2021; Imran
et al., 2021; Larjovuori et al., 2018; Meier et al, 2017; Saabye et al.,
20207 Schmidt, 2019; Shamim et al., 2016; Staffen & Schoenwald,
2016), Rather than solving the issue itself, leaders provide perspec-
tive for problem-solving and have the employee solve the problems
autonomously and intervene if required (Schwarzmuller et al., 2018).
The task of leadership shifts more towards providing the necessary
information and removing arising impediments (Guinan et al, 2019),

Digital leaders are required to establish a culture of knowledge
sharing and learning. For the learning aspect, our identified literature
mentions the concept of “lifelong learning” (Eberl & Drews, 2021;
Gfrerer et al, 2021; Jesse, 2018; Kwiotkowska et al,, 2021; Meier
et al, 2017; Schwarzmiiller et al., 2018) or “continuous learning” (de
Araujo et al, 2021; Guinan et al,, 2019; Kane et al.,, 2018; Mihardjo
et al., 2019) to emphasize the ongoing efforts to expand knowledge
within the organization. From a training perspective, it is the task of
the leader to provide adequate opportunities for employees to
acquire and develop the essential skills required for the digital future
(Wrede et al., 2020).

Digital technologies enable concepts such as remote work, home
office, and new digital communication and collaboration tools (Bre-
genzer & Jimenez, 2021; Kazim, 2019; Wrede et al., 2020). The work-
ing environment will shift towards increased flexibility regarding
working hours, mobility, and place of work, especially expected by
the younger generation of employees (El Sawy et al., 2016). This
development requires leaders to deal with virtual teams and related
digital communication tools (Mdluli & Makhupe, 2017; Schwarzmiil-
ler et al., 2018). The constant connectedness to work through digital
tools is why leaders must pay attention to health management in the
digital working environment {Schwarzmuller et al, 2018). The
retrieved articles from our literature review highlight leadership’s
responsibility for employees’ work-life balance, health, and stress
levels by providing the necessary working environment (Bregenzer &
Jimenez, 2021; Jakubik & Berazhny, 2017).

Humility, employee orientation & soft skills

The themes mentioned above for successful leadership in digital
transformations are supported by the leader's general attitude and
mindset. People must balance technical skills and digital understand-
ing or employee-oriented leadership (Eberl & Drews, 2021; Gierlich-
Joas et al, 2020; Kazim, 2019; Kwiotkowska et al, 2021; Vrana &
Singh, 2021). People-oriented leadership can be understood as put-
ting people at the center (Jesse, 2019). Based on the empowerment
and independent decision-making ability of the employees, it is the
leader’s task to establish a supportive culture, provide the necessary
resources, remove impediments, and enable employees to reach the
organization's  digital transformation goals (Brock & wvon
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Wangenheim, 2019; Guinan et al., 2019; Kane et al., 2017; Larjovuori
et al, 2018; Philip, 2021).

This autonomy requires the leaders to “let go" and trust in the
competencies of employees who are more knowledgeable in their
area of expertise than the leader (Schwarzmuller et al,, 2018). The
topic of trust is frequently mentioned in our identified articles but
can be seen from two different perspectives. On the one hand, leaders
need to trust in their teams and employees (Bolte et al., 2018; Foer-
ster-Metz et al., 2018; Guzman et al., 2020; Sow & Aborbie, 2018). On
the other hand, leaders also need to gain the employees' trust in their
capabilities to successfully implement the digital transformation
(Gfrerer et al., 2021). Building trust will enable employees to follow
the outlined visions and changes (Wrede et al., 2020). An example of
the importance of building trust is eliminating the employees' fear of
changing job requirements or job loss arising from digitalization
(Staffen & Schoenwald, 2016). Especially in the context of Industry
4.0, where connected machines are expected to replace human work-
places, this change process needs to be successfully bridged by the
leader. One way to build a trusting environment within an organiza-
tion is open and transparent communication to remove fear and
uncertainty of upcoming changes (Foerster-Metz et al,, 2018; Vrana
& Singh, 2021). A relevant aspect of the external dimension is the
transparent communication regarding customers’ safety and infor-
mation about possible risks of provided products and services (Lin
et al, 2020)

In addition to the leadership styles mentioned above and leader’s
attitudes, our literature research identifies the importance of leaders
to excel at soft skills in the digital age to complement the required
leadership themes discussed in previous chapters (Babin & Grant,
2019; Jakubik & Berazhny, 2017; Kane et al., 2016; Kwiotkowska
et al.,, 2021). These soft skills most frequently mentioned in our iden-
tified articles are authenticity (Hesse, 2018; Philip, 2021), empathy
(Babin & Grant, 2019; Matsunaga, 2021; Mdluli & Makhupe, 2017;
Philip & Gavrilova Aguilar, 2021), being humble (Kazim, 2019; Neu-
bauer et al,, 2017), emotional intelligence (Alade & Windapo, 2019;
Chuang & Graham, 2020; Cresnar & Nedelko, 2020; Foerster-Metz
et al, 2018; Philip, 2021; Schmidt, 2019; Sow & Aborbie, 2018),
humility (Bolden & O'Regan, 2016; Neubauer et al., 2017), and resil-
ience (Bennis, 2013; Meier et al., 2017; Schwarzmiiller et al., 2018;
Singh & Hess, 2017). Two aspects we want to outline explicitly are
motivation and inspiration. To achieve visionary, empowerment, or
risk-taking attributes, leaders must motivate and inspire their teams
to follow the outlined objectives (Larjovuori et al., 2018),

In conclusion, we want to emphasize that the attributes outlined
in the category “humility, social & soft skills” can be a prerequisite to
enable the leadership aspects we have discussed earlier. Therefore,
those should support leadership success in digitalization within this
theme and enable or support other themes.

Cultural awareness & diversity

The last key theme for digitalization leadership skills is cultural
awareness and diversity. Digitalization leads to the formation of vir-
tual teams with globally dispersed teams (Schwarzmuller et al,
2018). Therefore, leaders must embrace and support multicultural
teams' collaboration (Cresnar & Nedelko, 2020; Mdluli & Makhupe,
2017) and possess intercultural competencies (Eberl & Drews, 2021;
Ruth & Netzer, 2020). Another challenge for leaders guiding digital
transformation processes is coping with the multigenerational work-
force and their different experiences with digital technologies
(Chuang & Graham, 2020; Cresnar & Nedelko, 2020; Herold, 2016;
Kazim, 2019; Mdluli & Makhupe, 2017). Especially for mature work-
ers who did not grow up with digital technologies compared to youn-
ger generations, digital leaders can provide specific training to bridge
a potential knowledge gap and create an inclusive digital working
environment (Chuang & Graham, 2020). Besides awareness of
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Overarching— Digital Transformation AND [ Leadership mp n=245

Total N=1,115

Fig. 2. Search terms employed to gather initial search results,

diversity and inclusion, leaders should be ethically responsible (Cres-
nar & Nedelko, 2020; Herold, 2016). We summarized our identified
nine themes in Fig. 4.

Conclusion

The digital transformation of companies poses a complex chal-
lenge which leaders must actively guide to succeed within a fast-
paced and constantly changing environment. Digitalization entails
numerous different aspects and perspectives to be considered. The
first step for successful leadership is acknowledging the existence of
different digitalization dimensions. Based on this knowledge, leader-
ship can be tailored more specifically towards the currently relevant
aspect of digitalization, whether focusing on the external or the inter-
nal dimension.

The classification of the 92 relevant articles for digitalization and
leadership indicatedthat most of the current literature focuses on the
overall organization rather than specific internal or external aspects
of the company. On the one hand, we confirm the gaining interest in
the research stream of digitalization and leadership in general. On
the other hand, a further specialization, which further breaks down
different digitalization activities, offers an opportunity to provide
more specific insights into required leadership skills. As we could not
identify any existing research that connects leadership and digital
servitization, distinct problem statements from either scientific or
business perspectives require further consideration In summary, we
have not identified any significant differences in digitalization's inter-
nal or external leadership but can conclude that the outlined charac-
teristics are generally valid for both sides. Nevertheless, we added
specific examples that might support leaders practically within spe-
cific internal or external digitalization efforts.

However, the nine identified themes span different areas from the
leader's mindset, skillset, organizational setup, or personal character-
istics, thus probably requiring a distinctive approach to learning,
applying, and mastering them. By being aware of our outlined themes
and specific internal and external aspects, leaders have a roadmap to
orient their own development as well as the development of their
organization. The themes should not be seen as isolated items but
can be intertwined and support each other. Therefore, indirectly
applying one aspect can positively contribute to working on another
characteristic. Our identified themes do not interfere with each other.
Thus, implementing one area should not hinder working on a differ-
ent dimension.

Limitations and further research implications

By its nature, even an exhaustive literature review is limited
to reproducing and organizing existing knowledge in published
articles. We could add further scientific value by conducting
empirical research on the most relevant topics. Further efforts
could be made by conducting metanalyses analyzing the effects
and specific relevance of identified works or themes on

Stage # of articles

Initial search results

l

Articles after
removal of duplicates

Accessible articles

000

* Language (4)

+ Publication type (not journal article (10)

+ Content (636)
= Topic not business related (362)
* Topic not digital (64)
= Topic not leadership (129)

* Topic not linking digital & leadership (81)
a

Articles after inclusion /
exclusion criteria
a
Articles after additions
through references

Fig. 3. Results of the literature review process.
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Experimentation & risk-taking ]‘

Teamwork & working |
e -l

Humility, employee orientation & soft skills

Fig. 4. Nine themes for leadership of internal and external digitalization.

digitalization leadership. This would then help to weigh or rank
the importance of research and indirectly of our outlined nine
themes.

There is, of course, always a possibility that our identified search
terms were not all-encompassing, especially due to the restriction to
articles that were published in English or German. One way to deal
with this general problem was by reviewing the complete bibliogra-
phies of the found articles to add additional literature. This routine at
least minimizes the risk of missing relevant articles. The initially
applied classification of our search terms within the theory section
into internal and external digitalization (see Fig. 2) was not directly
used to cluster the quantitative results displayed in Table 1. Applying
the classification from the search term without properly reviewing
our identified articles would have led to incorrect classifications per
our set definitions. Nevertheless, our original clustering can still be
seen as valid as it relates to our theoretical understanding of the
terms.

A finding of our literature review’s quantitative analysis
results is that we have not identified any existing research work-
ing on combining digital servitization and leadership. However,
as we recognized the increasing importance of digital servitiza-
tion, we propose further research about the leadership require-
ments for successfully implementing digital servitization. Another
result of the quantitative display of articles clustered by target
areas showed that current research mainly focuses on digital
leadership aspects that focus on the entire organization. We iden-
tified the internal perspective mainly represented by articles for
leadership on Industry 4.0 implementations. Articles for the
external perspective are underrepresented, so we would also con-
clude that this is an opportunity for future research on how lead-
ership can contribute to a digital product, service, business model
development, and customer relationships.
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Abstract

PURPOSE: Digitalization and servitization are two major developments significantly disrupting companies’ competitive
landscape. The research area that combines both aspects, digital servitization, poses substantial opportunities and challenges for
companics to navigate, It requires guidﬂu{cﬁnm Icndfr:hip to succeed and innovate, but current scientific research lacks a holistic
view on leadership for digital servitization so far. METHODOLOGY: We conducted 30 semi-structured interviews with leaders
active in digital servitization iniltiatives, holding positions ranging from firsi-level managers lo vice presidents and executives,
Eighteen have more than ten years of leadership experience. Through inductive coding, we derived 43 codes within a qualitative
analysis. We applied thematic analysis to structure our findings, resulting in a thematic map of leadership skills for digital
servitization based on the vesearch participants’ insights. FINDINGS: Our findings present a holistic view of leadership skills for
digital servitization. Leaders need to consider the perspectives of strategic business and people leadership. Digital servitization
requires leaders to engage in a wide range of activities. From a strategic business feu:l‘ership perspective, this ranges from
evolving goal setting, a comprehensive business understanding, the ability to find the right team composition, and understanding
customer and market needs. The people leadership perspective requires leaders to create and communicate a vision for digital
servitization and manage change and employees’ fears while enabling and empowering employees. Furthermore, we identified
that digital servitization requires a balanced level of cognitive, interpersonal, business, and strategic leadership requirements.
IMPLICATIONS: We contribute to scientific research by providing a comprehensive definition of digital servitization and
summarizing existing research focusing on leadership aspects of digital servitization. Ourﬁndr’ﬂgs offer actionable insights for
practitioners by approaching with a holistic view on digital servitization and considering strategic business and people leadershy
aspects. Applying our outlined themes will support leaders in improving the conditions and possibilities to successfully mggrr
and implement digital servitization activities within their companies. ORIGINALITY AND VALUE: Our research combines
isolated leadership aspects for digital servitization and underlines the complexity of digital servitization, emphasizing the need
for a holistic view. Outlining the element of balancing business and people skills provides novel insights on advancing digital
servitization into the research domain, which is dominated by technical-oriented research,
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INTRODUCTION

Globalization and complex business environments are altering the business landscape for manufacturing companies
(Kim & Toya, 2018). Within the last decade, transformational challenges such as globalization, demographic changes,
or digitalization (Peciak, 2016) have changed existing business models, customer relationships, and how products are
developed, manufactured, and delivered (Frank et al., 2019). Manufacturing companies pursue differentiation by adding
customer-oriented services to their existing offerings (Chen et al., 2021). Vandermerwe and Rada (1988) first described
the phenomenon of adding value to the core offerings through services. They coined servitization as offering bundles
of customer-focused combinations of goods, services, support self-service, and knowledge. Servitization can be seen
as a strategic alternative to product innovation (Carlborg et al,, 2014) and enhances customer relationships through
customized and integrated offerings (Coreynen et al,, 2017; Paschou et al,, 2020). In addition to increasing service
offerings, companies in almost all industries have conducted several initiatives to explore new digital technologies and
exploit their benefits (Matt et al., 2015). Digitalization is described as using digital technologies (Fitzgerald et al., 2014)
such as the Internet of Things (1oT), cloud and mobile services, artificial intelligence, big data, and social media (Mihardjo
etal., 2019) to change existing processes, business models, and revenue streams. (Bloomberg, 2022; Clerck, 2017).

Despite originating from different research fields, scholars see a supporting link between servitization and digital
technologies (Paschou et al., 2020; Vendrell-Herrero et al., 2017). The convergence of servitization and digitalization is
called digital servitization and refers to developing new services or improving existing ones through digital technologies
to enable new (digital) business models. (Gebauer et al., 2021; Paschou et al., 2019, 2020; Vendrell-Herrero et al., 2017).
Large manufacturing companies such as General Electric or Rolls-Royce have introduced service business models enabled
by digital technologies (Paschou et al,, 2020). For example, whereas the aviation engine producer Rolls Royce implemented
IoT technologies that allow monitoring engine data in real-time for compelling maintenance offerings, General Electric
has developed analytic tools to enable remote monitoring services based on data analysis of the installed base (Evans &
Annunziata, 2012; Lightfoot et al., 2013).

Nevertheless, scholars describe that most companies lag behind their expectations around digital servitization (Pham
& Vu, 2022), mainly caused by complexity and interplay of involved stakeholders, making digital servitization challenging
to manage (Kohtamiki et al,, 2021). Utilizing digital technologies in servitization is associated with innovation (Coreynen
etal, 2017). Especially when it comes to radical innovations and their realization, leadership is required and described as
one of the most influential factors for innovation (Faix, 2020; Rosing et al., 2011). Reconfiguring business models, such
as implementing digital services, requires organizational change (Bustinza et al., 2018), which Kotter (2000) defined as
a leadership responsibility. Leadership requires a diverse set of skills ranging from cognitive, interpersonal, business, and
strategic skills (Mumford et al., 2007), which extant literature emphasizes as important for building a true service culture
(Dmitrijeva et al., 2020).

Digital servitization is a relatively new research stream (Paschou et al., 2020), mainly focusing on qualitative and case
study-based research on how companies can supplement their service offerings through digital technologies (Gebauer
et al,, 2021). Some researchers point out certain aspects attributable to leadership concerning digital servitization, For
example, Cimini et al. (2021) elaborated on employee competence development within digital servitization through case-
study research. Another research contribution by Kohtamaki et al. (2021) provided insights into business skills for digital
servitization through a single case study. Sklyar et al. (2019) investigated the scientific research on organizing activities for
digital servitization, thus focusing on more strategic leadership aspects.

Despite its widely recognized importance for innovation and growth and rising research interest in digital
servitization (Favoretto et al., 2022), current scientific research lacks a holistic view of leadership aspects and managerial
decision-making models (Paschou et al., 2020). In the context of this study, a holistic view of leadership is understood
as considering the multi-faceted aspects of leadership, such as cognitive, interpersonal, business, or strategic skills
requirements (Mumford et al., 2007) and the different scopes of applicability ranging from leading individuals and teams
(Day et al., 2004), building business models (Doz & Kosonen, 2010), financial and technology understanding to visioning
and communication skills (Men et al., 2020).

The present, qualitative study aims to contribute through an exploratory research design, providing insights into
relevant leadership skills for digital servitization through the following research questions: What are the relevant
leadership skills for digital servitization? What is the scope of the leadership role, and what are the affected leadership skill
requirements for digital servitization?
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Using the data from thirty semi-structured interviews with leaders active in digital servitization activities, we
examined which focus areas within companies and interpersonal relationships form a holistic view to support managing
the inherent complexity of digital servitization.

LITERATURE REVIEW

The convergence of digitalization and increased service focus by building digitally enabled service business models are
coined digital servitization (Paschou et al., 2019; Vendrell-Herrero et al., 2017). We first deconstruct the theoretical
backgrounds of servitization and digitalization to introduce the current scientific discussion on digital servitization and
highlight the connection to innovation. The following sections introduce the topic of leadership with a specific emphasis
on the digital age before summarizing the current research contributions linking digital servitization and leadership.

Servitization, digitalization, and digital servitization

The term servitization was first introduced by Vandermerwe and Rada (1988) to increase value by adding services to
a company’s offering. Manufacturing companies transform from product-centric to service-oriented business models
(Frank et al., 2019; Kowalkowski et al., 2017; Raddats et al., 2019). The change in business model expects a fuller
market offering through the customer-oriented combination of goods, services, support, self-service, and knowledge
(Vandermerwe & Rada, 1988). Baines et al. (2020) categorized services into base, intermediate, and advanced services (see
also Figure 1). Whereas base services are related to warranties and spare parts, intermediate services can be understood as
maintenance and repairs. Advanced services are more complex value propositions where companies provide performance
outcomes such as pay-per-use contracts (Baines et al., 2020; Martinez et al.,, 2017).

Complexity

Figure 1. Service levels

Source: Own illustration based on Baines et al. (2020).

Servitization strategies can bring advantages compared to single product offerings. From a commercial perspective,
adding service offerings leads to more steady revenue streams and higher profit margins (Baines et al., 2007; Bustinza et al.,
2013; Gebauer et al., 2005; Wise & Baumgartner, 1999). Companies are more resistant to economic cycles than product-
only businesses, especially in heavy investment industries (Oliva & Kallenberg, 2003). Servitization additionally creates
the opportunity to achieve competitive advantages by addressing unmet customer needs (Oliva & Kallenberg, 2003).
Manufacturing companies can offer customized and tailored service offerings to their customers, which are more difficult
to imitate (Baines et al., 2007, 2009; Gebauer et al., 2005; Oliva & Kallenberg, 2003). Thus, manufacturing companies can
avoid price-based competition (Baines et al., 2007). The servitization process describes a business model change from
transactional to relationship-oriented interaction with customers (Oliva & Kallenberg, 2003) and increases customer
loyalty by locking in customers, locking out the competition, and creating dependency for sustained business relationships
(Bustinza et al., 2013; Vandermerwe & Rada, 1988).

Digitalization and the emergence of digital technologies offer new potential to facilitate service innovation of
manufacturing companies (Ardolino etal., 2018; Coreynen etal., 2017). Technology development enables the incorporating
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of digital technologies into previously purely physical products (Hirsch-Kreinsen, 2016; Yoo etal., 2012). Digital technologies
such as the Internet of Things, cloud and mobile services, artificial intelligence, big data, analytics, social media, and
embedded devices are the foundation for companies’ digitalization (Fitzgerald et al., 2014; Mihardjo et al., 2019; Vial, 2019).

A research stream that recently emerged is digital servitization. Several authors have published a definition of digital
servitization. Vendrell-Herrero et al. (2017) described digital servitization as providing I'T- or digitally enabled services
that rely on digital components embedded in physical products. Another definition provided by Tronvoll et al. (2020)
emphasized deploying digital technologies to support the transformation from a product-centric to a service-centric
business model. Kohtamaki et al. (2019, p.4) presented a more technical-oriented definition as a “transition toward smart
product-service-software systems that enable value creation and capture through monitoring, control, optimization, and
autonomous function” Paschou et al. (2019) offered a very encompassing definition. They referred to digital servitization
as developing new services or improving existing ones using digital technologies by enabling new digital business
models, finding ways of co-creating value, generating knowledge from data, improving a firm’s operational performance,
and gaining competitive advantage. Despite defining the same term, we conclude that existing research has a different
emphasis and focus areas when describing digital servitization. Whereas Vendrell-Herrero et al. (2017) relied on the
connection to the physical product, Paschou et al. (2019) did not mention products in their definition when describing
digital servitization. All definitions quoted above share that they see digital technologies as a core element of moving
towards digital servitization. In addition, the aspects of value creation and business model changes are mentioned in all
definitions except the one from Vendrell-Herrero et al. (2017).

Besides existing definitions of other researchers, we outline specific attributes of digital servitization to describe
our understanding of the paper’s central term (see Figure 2). Digital technologies enable several services and business
models, such as remotely tracking and reporting real-time information, monitoring customers’ usage behavior, responsive
and proactive maintenance, remote control of operations, and availability services (Paiola & Gebauer, 2020). These
digital services depend on data availability and analytics (Tronvoll et al.,, 2020; Ulaga & Reinartz, 2011). Manufacturing
companies and product firms possess an existing customer base called an installed base. Access to this installed base based
on previous product deliveries and the ability to harness and leverage customers’ data is the basis for successful digital
servitization (Paiola & Gebauer, 2020). Compared to a product-centric business relationship, where the product is the basis
for the business relationship, the product only becomes one element of the interaction in a more service-centric business
model (Paiola & Gebauer, 2020). Companies’ customer relationship shifts from a transactional to a relational view (Ehret
& Wirtz, 2017). Thus, digital servitization is underpinned by changing the business model and value creation processes
(Chen et al., 2021). Companies help customers reach their goals by providing digitally enabled services (Coreynen et
al., 2017). Based on the aspects mentioned above, we define digital servitization as generating additional value for the
installed base of existing customers by providing product and service bundles enabled by digital technologies through
newly created or revised business models. Our definition highlights the interplay of products and services, as both
components are required to create value for the companies’ customers. These services can only be assigned to customers
where the manufacturing company sells a product-service bundle at the time of the transaction or previously supplied
a product, which now enables the provision of digital services. Thus, the installed base is a core element of our definition
as it initially defines the accessible market for digital servitization activities. Digital technologies enable new or revised
business models due to the ability to access and connect information and data, which manufacturing companies use to
create revenue streams.

Digital Servitization

Figure 2. Definition of Digital Servitization
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For manufacturing firms, servitization and digitalization are complex transformations requiring organizational
changes. Thus, digital servitization requires new resources, capabilities, and collaborations to support value generation
{Lerch & Gotsch, 2015; Peillon & Dubruc, 2019). Scholars proposed changes in the organizational structure to meet
evolving customers within digital servitization (Baines et al., 2017; Bustinza et al, 2018). In the following section, we
outline the impact of leadership on organizational changes and how to capture innovative business models within the
context of digital servitization.

Leadership for digital servitization

Leadership is crucial for enabling innovations, shifting business models, and guiding organizational change (Faix, 2020;
Mihardjo et al., 2019; Nadler & Tushman, 1990), Leadership has been widely researched (Kotterman, 2006), but focus areas
and applications have developed over time due to changing boundary conditions and transformations in business and
society (Larjovuori et al., 2018). Faix et al. (2020, p. 61) described leadership as “to lead oneself and human communities
[...] into an innovative and creative future in open and complex situations under unclearly defined and dynamic conditions
while always considering the framework conditions and collective rationality.” In his understanding of leadership, Kotter
(2000) also highlighted producing change, setting direction, and aligning people toward a visionary goal.

Based on a concept developed by Mumford et al. (2007), leadership skill requirements can be categorized into
cognitive, interpersonal, business, and strategic skills. Cognitive Mumford et al., (2007), skills are seen as foundational
for leaders (Mumford et al., 2007), including communication skills (Yukl, 1989), learning (Jacobs & Jaques, 1987),
adapting to deal with non-routine and dynamic job components (Kanungo & Misra, 1992), and critical thinking
(Gillen & Carroll, 1985). Interpersonal leadership skills are associated with social skills such as interaction, influencing
(Katz, 1974), or persuading others (Yukl, 1989), focusing on people orientation. The area of business skills can be
associated with managerial leadership tasks such as management of resources (e.g., material, personnel, or financial)
(Katz, 1974), also including functional expertise and technical know-how (Mumford et al., 2007). The final category,
strategic skills, requires conceptual thinking in complex systems from leaders (Mumford et al., 2007; Zaccaro, 2001). The
associated skillset includes topics such as visioning (Conger & Kanungo, 1987), problem-solving (Cox & Cooper, 1988),
or decision-making (Mumford et al., 2007} abilities.

A research area that recently gained attention is “digital leadership.” It describes the elements of strategic success of
digitalization for enterprises and their business ecosystems (de Araujo etal., 2021; El Sawy etal., 2016). Authors highlighted
specific leadership attributes positively influencing digitalization. For example, leaders in a digital world should have
a clear vision of transforming their company and acting as active drivers for innovation (Kane et al., 2019; Westerman
et al.,, 2014). Given the fast-paced VUCA (volatility, uncertainty, complexity, ambiguity) environment, existing research
on digital leadership described the attributes of fast decision-making (Larjovuori et al., 2018; Neubauer et al., 2017),
embracing change (Kane et al, 2019) and open-mindedness to new ideas (Guzman et al., 2020; Imran et al., 2021) as
required responses to digital changes. In line with the speed of the market environments, risk-taking (Kane etal., 2015) and
creating environments for experimentation (de Araujo etal., 2021) were seen as supportive of creating digital innovations.
Another significant aspect outlined by leadership research for digitalization is collaborating within ecosystems and
engaging in partnerships. Companies benefit from networks with suppliers, customers, and other stakeholders such as
universities or start-ups (de Araujo et al., 2021; Ivancic et al., 2019). Collaboration beyond organizational limits supports
companies ability to keep up with new developments and innovate in the digital age (Gurumurthy & Schatsky, 2019;
Larjovuori et al., 2018). A holistic view covering the multi-faced leadership skill requirements in the digital context are
for example, provided by Eberl & Drews (2021), Guzman et al. (2020), Imran et al. (2020) or Tagscherer & Carbon (2023).

As indicated earlier, previous research on digital servitization emphasized certain aspects of leadership skills and
activities. Struyf et al. (2021) summarized specific topics such as strategic development, organizational development,
networking, and organizational decision-making in their research on a multilevel perspective on digital servitization.
Kim and Toya (2018) researched the leadership style for servitization within Japanese manufacturing companies, not
considering the digital context. Their empirical results indicated charismatic and transformational leadership styles
supporting servitization efforts, On the other hand, autocratic and autonomous leadership styles impede successful
servitization (Kim & Toya, 2018). Furthermore, we structured the extant contributions of digital servitization research
and the associated leadership aspects in Table 1.
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Table 1. The main outcome from the literature review on digital servitization and leadership

Reference Research focus Contribution
Kim & Toya (2018) Leadership styles for Charismatic leadership style is supportive for organizational change required for
servitization servitization
Required top-management efforts to inspire commitment from employees
Cimini etal. (2021) Competence development  Agile and collaborative mindset is essential for digital servitization
for digital servitization Training provisions for soft skills and digital literacy are important

Competence development for sales and marketing employees involved in digital
service offerings

Struyf et al. (2021) Multilevel framework for Digital servitization is a complex and interrelated requiring proactive management to
digital servitization be overcome
Effective management of digital servitization challenges is an iterative process and
agile approach
Tronvoll et al. (2020) Required change initiatives ~ Focusing on customer value
for digital servitization Defining and maintaining a vision for digital servitization

Cultivating agile ways of working
Shorter timelines for target-setting
Sklyar et al. (2019) Organizing for digital Setting out a comprehensive vision for digital servitization
servitization Close collaboration between service and product organizations
Source: Kim and Toya (2018); Cimini et al, (2021); Struyf et al. (2021); Tronvoll et al. (2020); Sklyar et al. (2019).

The identified studies elaborating on leadership aspects for digital servitization recognized the complexity of shifting
towards digital servitization (Struyf et al, 2021). Common recommendations include the creation of a vision (Sklyar
et al,, 2019; Tronvoll et al., 2020) and applying agile ways of working (Cimini et al., 2021; Struyf et al., 2021; Tronvoll
et al., 2020) asking for close internal and external collaboration for digital servitization (Cimini et al., 2021; Sklyar et
al., 2019). Furthermore, extant literature highlights the requirement for top management involvement and commitment
towards digital servitization (Kim & Toya, 2018; Struyf et al., 2021).

METHODOLOGY

Our research aims to gain exploratory insights into the research question of a holistic view on leadership skills for digital
servitization due to its underexplored nature. The extant literature on digital servitization and leadership has been reviewed
to build a theoretical background for formulating the distinct questions of the semi-structured interview guide. We selected
the method of semi-structured interviews as a well-proven and fitting instrument for qualitative and exploratory research
(Kallio et al., 2016). We generally used open-ended questions to support the exploratory nature of the research (Weller
et al., 2018). Before inquiring about our main research question of required leadership skills for digital servitization, we
ensured generating a common understanding for the two main subjects of the study: digital servitization and leadership.
Furthermore, we added subsequent questions regarding change management, risk attitude, goal-setting process, role in
ecosystems, and communication skills, which were identified as essential leadership aspects in our previous literature
review on leadership, digital leadership, and the five articles referenced in our literature review on leadership for digital
servitization. The interview guide with the respective questions is presented in Appendix 2. The applied research procedure
is based on a combination of the works of Braun and Clarke (2006), Mayring (2014), and Thomas (2006) on qualitative
research analysis and depicted in Figure 3 with a particular emphasis on the step of data analysis.

For the data collection, we used purposive sampling: We contacted potential research participants through the
business network platform “LinkedIn” based on matching job titles to ensure their expertise in providing insights into
our research question. This included the search terms “digital services,” “servitization,” “digitalization,” and “digital
transformation.” Besides an initial check about the suitability of our research participants through conversation, we
validated their contribution through their job titles, position in the company hierarchy, industry association of their
company; and years of leadership experience. Our research participants held positions at different firm levels, ranging
from first-level managers to Directors, Vice Presidents, and Executives. On the one hand, this spread allows insights from
various perspectives based on hierarchy levels within the company but also allows strategic leadership relevance due to
the significant number of senior-level leaders in our reference group.
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Figure 3. Research procedure
Source: Own illustration based on Braun and Clarke (2006,) Mayring (2014), and Thomas (2006).

Furthermore, we used the Global Industry Classification Standard (GICS) to present the industry in which the
companies of our research participants were active (MSCI, 2022). Besides the leaders in the business or I'T consulting,
classified as professional services or IT services according to GICS, our research participants were also employed in
companies active in the machinery or electrical equipment industry. As those industries are mainly concerned with
manufacturing and servicing equipment, we can confirm their relevance for our study on digital servitization. Lastly, we
present the years of leadership experience in defined categories. Similar to the spread at the company level, the range of
leadership experience offers insights into different perspectives based on experience. Table 2 shows the distribution of
leadership experience ranging from up to five years of leadership experience to very experienced leaders with more than
twenty years in active leadership roles.

Table 2. Research participants

Identification of research participants by search terms Amount Sharein %
Digital services 9 30%
Servitization 3 3
Digitalization 5 17%
Digital Transformation 7 2%
Tatal 30 T100%
Company level Amount Share in %
Executive 6 0%
Vice President 5 1%
Director 6 20
Head of 7 23%,
Manager [ 200
Tostal 30 100%
Industry Amount Share in %
Professional Services 5 17%
Machinery 15 S0
Automabiles & Components | %
Chemicals 2 7
Electrical Equipment 3 10%

IT Services 4 13%
Tontal £ 100%

110



Tagscherer, F. — Leadership for Digitalization and Digital Servitization XXXIX

Digital servitization and leadership: A holistic view on required leadership traits and skills

Leadership experience Amount Share in %
-5 years [ 20%
&-10 years & 20%
10-20 years 10 33%
=20 years B 27%
Total £l 100%

One researcher conducted and recorded the interviews online via Microsoft Teams to ensure consistency from
April 2023 to July 2023. We decided to include a loop between data collection and data analysis after each batch of five
interviews to assess code saturation (Hennink et al., 2017), which was reached after thirty interviews. For the first step
of the data analysis, we used the 2023 version of Microsoft Teams’ system-immanent transcription function as an initial
baseline and manually optimized the raw data through intelligent verbatim transcription while rehearing the interviews.
This step ensured the correctness of the research participants’ statements and improved readability, which formed the
baseline for analyzing the interview transcripts (McMullin, 2023). After familiarizing with the data, we used the software
MAXQDA (VERBI Software, 2021) for the code development. We followed Braun and Clarke’s (2006) thematic analysis to
identify codes and themes using an inductive approach following our exploratory research design. Nevertheless, we would
like to acknowledge that parts of the codes are theory-driven (Braun & Clarke, 2006). They are based on the outcome of
the previously conducted review about the theoretical background to formulate our interview questions. Thus, our study
includes elements of deduction due to our research design (Mayring, 2014; Thomas, 2006), which are further refined by
inductive elements based on the nuanced statements of the research participants (Fossey et al., 2002). Within a recursive
process, we conducted our coding, which required refinements and optimization of the code structure (Braun & Clarke,
2006; Mayring, 2014). Additionally, we collated codes into perspectives, themes, and sub-themes to structure our findings
based on their relations and connections. Within this step, initial codes were summarized, rephrased, or discarded to create
a thematic map within a three-stage model to present the results (Braun & Clarke, 2006). The coding process is depicted
in Appendix 1. One researcher performed the initial coding based on the outlined procedure. Researcher bias and the
reliability quality criteria were addressed through an inter-coder check of the research partner, who served as a supervisor
with access to all material, definitions, and codings (Mayring, 2014). The review did not result in disagreement with our
coding results, thus supporting the conclusions on the basis of our findings and, thus, increasing cross-reliability.

We reviewed our transcripts inductively to set up the initial code set referring to our research question of leadership
skills and traits for digital servitization. Afterward, we structured our initial code set of 43 items into sub-themes, themes,
and perspectives through an iterative process. Twelve of our initial codes were not included in the thematic map while
reviewing our themes. There was insufficient data to support them, or they were disqualified during the refinement process
(Braun & Clarke, 2006). The exclusion criteria “insufficient supporting data”, “mentioning specific communicational
channels”, and “no actional item for leaders” are assigned explicitly for each initial code in Appendix 1. In addition, we
rephrased two of our initial codes after the initial coding procedure to better represent its content. Furthermore, we
summarized the remaining 31 codes into 20 sub-themes, further clustered into five themes. During this process, we
eliminated the initial “internal change management” code and labeled one “change management” theme to represent the
associated content, Lastly, our presentation of the thematic map of leadership aspects for digital servitization was finalized
by identifying two main perspectives (see also Table 3). The process of coding the interviews and reviewing the identified
themes led us to structure our findings in a three-level setup. Furthermore, interview statements were included for further
explanation and detailing based on research participants’ quotations. The far-right column of the thematic map (Table 3)
explains the themes' coding origin, whether they are inductive and emergent findings or entail a degree of deductive
and theory-driven origin due to applied theoretical background to formulate the interview guide’s research questions.
Furthermore, we have included the sources for the theory-driven codes.

RESULTS

On the highest level of the thematic map, we present two perspectives - strategic business leadership and people leadership.
Moreover, both perspectives entail further themes to specify the different aspects of required leadership skills for digital
servitization. From the strategic business leadership perspective, this entails “strategic business decisions,” “business
building elements,” and “market and customer” On the people leadership side, we summarized the sub-themes into the
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themes of “change management” and “employee orientation” themes. Table 3 outlines all 19 sub-themes categorized into

the five themes, including exemplary interlocutors statements and the explanation of the coding origin.

Table 3. Thematic map leadership for digital servitization

Perspectives

Themes

Sub-themes

Interview statements

Coding origin

Strategic
business
leadership

Strategic
business
decisions

Conscious top

management decision for

digital servitization

Evolving target
setting within digital
servitization journey

Positive financial

contribution

Risk-taking and risk
management

Busi
building
elements

Market and
customer

Comprehensive b
understanding

Agile methods

Cross-functional
collaboration

Team compaosition

External collaboration

Understand customer and

market needs

Focus on value creation
for customers

* “We would always say that servitization is a C-level
conversation first and foremost”

« “Do you really want to do that as a company?”

* When an organization and the leadership decides
to build a business case in the area of digital
servitization”

“Every time you have two or three other metrics
that are really defining your success”

“Don't do only financial targets, do some other
measurable targets”

* [...] it really depends where you are in your
journey in digitalization. So if you are at the
beginning, [...] 1 would put very different targets”
“I think in the end, every business in the medium
and long term must earn money™

“The end goal is to make money or to have
a business that is sustainable”

* “You have to manage the risks”

* “I'm more used to actually take bigger risks, but
controlled ones”

“You need to be open for an open failure culture as
well”

.

“Obwiously they need to understand technology
and the business and strategy perspective”

“that means as a leader you have 1o have a complete
oversight of the business”

“It is the strategy, the business
monetization”

“You need to be very agile”
“I think here agile methods are a good thing in this
field”

“You need to unite the different people. So from
finance to HR to operations to all of the different
teams and personas which you need to bring
together”

“You need to really think beyond your department
or your group”

“From the leadership perspective it's much more
about collaboration and i izational
collaboration™

the

case,

“You need to have the right people in your team
which are eager to ereate something new”

“I hate to say it, there is a pretty decent change you
are going to have some attrition”

* “Partnering is extremely important because you
have to be really aware all the time what kind of
possibilities you have [...| and that technology is
changing so rapidly”

“When it's about developing some new thing you
need also to get some outside impulses”

“Because the market is changing so fast, you need to
have different partners for different things”

* “You have to put vourself into the customers’ shoes
and being customer-centric”

“We have to collaborate closer with the customer

already in the beginning and don't be afraid of

talking about something that is not yet finished”

Be aligned with market needs because many

organizations that do a lot of product development

at the end, they come to the conclusion that the

market doesn't need that”

* “The value proposition should be very clear to the
customer that what value they will get”

* “Focus on the value”

"Speak about the value for the customers”

Inductive and emergent finding

Inductive findings but the degree of deduction
and theory-driven codes due to interview
question on goal-setting process derived from,
e.g.: Tronvoll et al, (2020)

Inductive and emergent finding

Inductive findings but degree of deduction and
theory-driven codes due to interview question
on attitude towards risk derived from e.g.: Kane
et al, (2015)

Inductive and emergent finding

Inductive and emergent finding

Inductive and emergent finding

Inductive and emergent finding

Inductive findings but the degree of deduction
and theory-driven codes due to interview
question on ecosystems and partnerships derived
from e.g: Gurumurthy & Schatsky (2019);
Larjovuori et al. (2018)

Inductive and emergent finding

Inductive and emergent finding
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Perspectives  Themes Sub-themes Interview statements Coding origin
Peaple Change Vision creation for digital * "They have to provide a vision to the employees™  Inductive and emergent finding
leadership management  servitization * “Leadership certainly demands an ability to create
a vision and convey the vision”
* “Create a joint vision”
* “1 would go back to the vision. That's one of the
main drivers for that change management”
* “You need to give them a vision. You need to give
them a direction without setting too hard borders™
Communication of the * "It must be easy to communicate and easy to Inductive findings but degree of deduction and
vision umlgrﬁlanda.blr understand” theory-driven codes due to interview question on
and regularly = *SP‘\-'"!I“'“IE} the language of the people you want to communication derived from e.g.: Mumford et
e al. (2007); Yukl (1989)
* "Communication on a very frequent level”
* "l wouldn't go too much in the technical terms”
Creation of a sense of * Build a sense of urgency around it, but alse Inductive findings but degree of deduction and
urgency and why the understand if we're not able to adapt at some point  theory-driven codes due to interview question on
change is required we're going to be in trouble” enabling change derived from e.g: Bustinza et al.
* I think they should clearly explain why business (2018); Kane et al, (2019)
model change is needed and why its on the
immediate horizon”
Awareness of employees’ = “Take away that fear to the employees” Inductive and emergent finding
[ears * “l would want to address that fear or that anxiety”
= “The fear of people, especially people above fifty”
Speed & patience s “Things can move very quickly, so you have tobe in - Inductive and emergent finding
a position to react quickly to that”
* Especially in a subject like digital servitization,
which is very fast”
* "Digital servitization is nothing that you can do in
three months. So thats a very long journey™
Employee Employee participation  * "You need to be able to go down into the trenches  Inductive and emergent finding
orientation and feedback with the people and |[...] and one of the traits is be

really open to feedback’

“I think giving feedback is really important”

“To empower each and everyone to take her or his
role and driving it jointly”

“But not control them in their jobs, but rather
enable them in their jobs™

“Because you shoudn't do everything on your own,
but you have o enable the people”

“It should go down to the point of whereby the
leader has educated or trained the sales and service
people who are actually on the customer front”

“So it’s not only communicating, its also training
the sales force, the marketing, etc”

Enablement &
eITIPOWl‘FITIEI'II

Inductive and emergent finding

Training and skill
development

Inductive and emergent finding

Strategic business leadership perspective

Strategic business decisions

The first leadership decision is required by the firm’s top management whether to pursue digital servitization activities.
Based on this, leaders in charge of the needed undertakings should be assigned. Those individuals require full backing
from the executive level in terms of financial and personal resources. One research participant stated: “It is a C-level
conversation because of the substantially huge degrees of change” (Interview #24). On the contrary, top management
must clearly state if they do not see digital servitization as the current focus topic to avoid a waste of resources if projects
are pursued without aligned consent from the executive level. The following statements of the research participants
support this: “Do you really want to do that as a company? [...] I think leadership means that the company and the leaders
provide a clear direction (Interview #8)." Another participant added: “You have to have the openness and I would call it
the real commitment that you want to do that (Interview #12)

From a goal-setting perspective, the research participants emphasized the importance of targets, KPIs (key performance
indicators), and performance measurements to succeed within digital servitization. As digital servitization is a new approach
to the business for most incumbent companies, the success of the new business model should not solely be measured by
financial attributes such as order intake, sales, or profit as one research participant highlighted: “Don’t do only financial
targets, do some other measurable targets (Interview #2) Instead, more qualitative and customer-oriented targets, for
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example, “I think other KPls besides the pure money like customer satisfaction, customer loyalty, these are the important
things (Interview #22)", should be focused on, especially in the beginning, on measuring building the business model.

Another comment recommended, “I think in the beginning it's much more relevant that you think about the customer
backward in terms of customer experience, customer satisfaction, added value for customers. Because whenever you enter
something new, I think these are the key elements, and they should be first (Interview #8).”

Based on the statements, we recommend an evolving approach, depending on the maturity level of the digital
servitization topics. An executive’s point of view underlines this: “At the beginning, you're managing are we learning?
Then, are we innovating? Then, are we finding the our first business? Are we scaling? (Interview #16)” In addition, those
KPIs and targets should be short-term and change along the development of the business model, emphasized by one
research participant: “If you are at the beginning of the journey, I would put [...] very short terms like quarterly targets
(Interview #30)." The more digital servitization becomes a regular part of the traditional business, the more traditional
goal setting can be applied to link business success to financial performance indicators.

Despite prioritizing non-financial measurements at the beginning of digital servitization activities, leaders shall
emphasize the ultimate reasoning of business activities - profit contribution and positive cash flow. A research participant’s
statement underlines this as follows: “It must be a business model which flies, which means that you earn money (Interview
#22)" and “to be really sure that you are able to make money with the business model (Interview #18)". Therefore, reaching
a self-sustaining business model through digital servitization needs to be considered. Even though digital servitization is
a new topic for the company, it shall not be excluded from basic economic principles, which is emphasized through the
comments: “The end goal is to make money or to have a business that is sustainable (Interview #15),” or “I think in the
end, every business in the medium and long term must earn money (Interview #22)”

Linked to the previous subject, pursuing digital servitization requires a certain amount of risk-taking, which we
explicitly inquired about in our interview questions. One leader described a difference between investments in machinery
and manufacturing lines and digital servitization: “The only thing that is different if we talk about digital is that the first
step is cheaper. [...] You can test much more in the early steps that you could do with other investments (Interview #15).”
Nevertheless, we found consent when analyzing the interview sessions that active risk management is required for digital
servitization, underlined with the following statements:

“You always have to manage the risk (Interview #9)” “You need to understand what is happening, and be able to
manage [the risk] all the time (Interview #13).” “You have to make the risk manageable and make it transparent to do that
(Interview #7)."

On the one hand, this means establishing mechanisms to identify and understand risks and their potential outcome.
On the other hand, continuous control and mitigation of those risks are required to ensure the activities do not harm the
overall business or customer relations. In addition, leaders must be aware that fast failure and a trial-and-error mentality
are supportive in an uncertain digital environment, which our research participants stated as follows: “acceptance of
failure (Interview #2)”, “you need to be open for an open failure culture (Interview #7)", or “with digital you really have to
accept that you will make errors simply because you cannot foresee everything (Interview #6).

Business building elements

The second theme in the business perspective is “business building elements”. Here, we summarize all relevant elements
our research participants answered for building a successful digital servitization business model, including organizational
setups or leadership focus areas.

Besides a basic understanding of the underlying technology, our research participants highlighted the need for
a comprehensive business understanding. For example, “they need to understand technology, the business, and the
strategy perspective (Interview #22)". One Director emphasized: “You have to understand the business that you're standing
up (Interview #20)", which is supported by another statement: “As a leader, you have to have complete oversight of the
business system (Interview #18).” This also includes the resulting impacts on accounting models, business processes, or
sales approaches, which are crucial to understand and consider while steering digital servitization activities, Especially the
aspect of monetization was mentioned during the interviews: “Sometimes also monetization models look very different
than in a one-time payment world (Interview #22). A Director added:

“How am I going to handle this asset, or are we going to own the asset? Are we going to sell this asset to a third party
if I offer a service model? [...]. So the leadership has to be holistic because you are literally standing up a new business
(Interview #20).
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To develop and refine digital servitization business models, our research participants suggested applying agile
methods such as SCRUM to ensure fast development and the ability to adapt quickly in case of changing settings in the
surrounding areas. Especially in digital servitization, leaders can use those concepts to react to changing technology
trends or shifting customer requirements. Agile aligns with the above-mentioned trial-and-error mentality due to the
short-paced iterations within the sprints. The research participants’ statements underlined this: “You need to be very agile
(Interview #6)", “the agile way of defining leadership (Interview #9);” or “T think here agile methods are a good thing in
this field (Interview #27)"

Another crucial leadership skill for digital servitization within the theme of business-building elements relates to
cross-functional collaboration. This also links to the previously mentioned comprehensive business understanding, which
emphasizes the holistic view of different aspects within the firm. This is typically structured within various departments
with specialized domain know-how within companies. Focusing on including and fostering the collaboration and exchange
between those different areas is beneficial during digital servitization activities. A Director highlighted: “There has to be
a tremendous amount of collaboration between sales, marketing, finance, accounting, field operations, et cetera (Interview
#20).". Therefore, “a collaborative culture where people actually desire to collaborate with all of these cross-functional teams
(Interview #20)" Building a solid network within the company is imperative to gain access and ensure excellent cross-
functional collaboration with the necessary individuals from the traditional departmental structures. Therefore, digital
servitization leaders are often required to lead their teams without formal reporting lines and directional power.

“[Leaders] need to unite the different people, from finance to human resources to operations to all of the different
teams and personas you need to bring together on this joint journey (Interview #22)."

Besides cross-functional collaboration, certain aspects of composing teams can be outlined. Especially at the early
stages, our research participants recommended selecting team members interested in the topic as they declared it is self-
motivating for these individuals. The research participants highlighted the importance of having the right people: I think
you need to have the right people in your team who are eager to create something new (Interview #26)." Nevertheless, leaders
should consider balancing their teams with a good mix of experience, business knowledge, or educational background. This
allows for diverse discussions to enable the potential best outcome of the exploratory phase of digital servitization. When
the topic is scaling up within the company;, it requires caution not to let unmotivated or unqualified managers or employees
slow down or block this expansion due to wanting to stick to the historical or traditional way of doing their job.

“You are going to have x percent [...], they just want to do things the way they've been doing it for the past 35 years.
[...] they could actually be contra to your desires (Interview #20)."

For those situations, leaders’ bold action and moving those employees to other areas where they can contribute more
or even terminate them not to harm the overall business development are proposed leadership activities as one research
participant foresaw attrition as a required element in the team composition. This is underlined: “Who will not fit in some
of these roles? I hate to say it, but there’s a pretty chance you're going to have some attrition (Interview #20).

Lastly, leaders responsible for digital servitization should consider developments outside the companies’ boundaries
and actively pursue external collaboration. Especially in the digital context of digital servitization, our research participants
strongly suggested partnering with other actors such as start-ups or academia. One research participant stated: “If there
are start-ups which have strong knowledge about a certain technology which you believe is relevant for you, you should
certainly talk to them and set up partnerships (Interview #26).” Due to the rapid developments of technology, support is
essential to gain access and speed in applying the know-how of external partners to advance companies’ business models.
This is emphasized by:

“Because the market is changing so fast, that you need to maybe have different partners for different things (Interview
#30)” and “partnering is extremely important because |...] the world and the technology is changing so rapidly. So if you
try to do this alone without a good network, it is impossible (Interview #13)”

Several research participants concluded that pursuing their developments with internal resources would consume
too many resources and drastically slow down the digital servitization journey, risking not keeping up with the market or
competitors’ pace. For example, this is underlined by “it is completely outdated to do everything on your own (Interview
#25)" and "I think companies need to quit thinking only they can master a specific task (Interview #26)." By outlining
internal and external collaboration, we underline the requirement for focusing on “when it’s about developing some new
things, you also need to get some outside impulses (Interview #11).”
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Market and customer

Leaders associated with digital servitization business models should focus on the sales side in addition to the internal and
organizational aspects, With the theme of market and customer, we conclude the strategic business leadership perspective
by summarizing the responses covering these essential areas.

Our research participants emphasized the requirement to understand the needs of customers. Terms like “customer-
centricity” or “put yourself in the customers’ shoes” were highlighted to understand customers’ needs. Understanding
customers’ problems and challenges is vital to tailoring the digital servitization offerings to address these. Therefore, close
customer engagement and obtaining feedback on customer requirements were suggested. “We have to collaborate closer
with the customer already in the beginning and don’t be afraid of something that is not yet finished already or market
ready (Interview #27)" On the contrary, developing a digital servitization business model that does not fulfill market
needs can be avoided by this deep market understanding. One research participant brought up:

“Be aligned with market needs because many organizations that do a lot of product development, but in the end, they
come to the conclusion that the market doesn't need that (Interview #11).”

Digital servitization offerings can often be new to customers from either the digital technology side or the aspect of
offering new business models from the servitization point of view. Therefore, we summarize that leaders should keep the
value creation for customers in mind when creating and marketing digital servitization offerings, which are underlined
by a “focus on the value (Interview #27) To enable customers to pay a recurring fee for the offerings, they need to be
convinced of how these offerings generate value for them. Therefore, “[...] the value proposition should be very clear
to the customer and what value they will get (Interview #4).” This aspect was mentioned in the context of customer
interaction and communication “to speak about the value for customers (Interview #27)

People leadership perspective

Besides the strategic business leadership perspective, our research participants highlighted the importance of people
orientation of leaders for digital servitization. In the following, we outline the aspects assigned to the themes of change
management and employee orientation.

Change management

As described in the previous strategic business leadership section, digital servitization changes and differentiates from the
existing business models - “it’s a huge change within your company (Interview #25)".

Additionally, it affects almost all employees, spanning practically all company departments. In addition to working
with new digital technologies, the organization is also asked to change its way of working through the increased service
orientation and the related business model alternations. Due to those circumstances, one research participant declared:

“[...] change management, in my opinion, is by far and above the single biggest barrier that digital leaders have, then
it comes to trying to convince the rest of the organization (Interview #1).”

Therefore, in the following, we highlight the most frequently used recommendations leaders can apply to guide
their organization and motivate the employees to follow the digital servitization journey. The first sub-theme relates to
creating a compelling vision for digital servitization, which was described as “one of the main drivers for that change
management because you need to be able to imagine |...] but even more visualize the vision (Interview #3).” This vision
builds the foundation on where the company wants to go with digital servitization and how it fits within its overall
strategy and “[needs to be provided] to the employees and [the leaders] need to make clear that the vision is also shared
by the employees, that they understand where they are going (Interview #25)” It is described as “some kind of understood
picture of how this all could work in the future (Interview #15)” A strong vision was mentioned as a critical factor for
leaders to guide and motivate their employees, which is recommended that “leadership demands an ability to create
avision and convey [...] the vision (Interview #24).” One manager said “You need to give them a vision without setting too
hard borders (Interview #3).” Additionally, our research participants recommended involving employees to create a “joint
vision (Interview #22)" to increase the commitment to follow this vision in digital servitization change management.

Once created, the next crucial leadership task is to communicate the vision. Based on the expert opinions we obtained,
we outline several success factors for this step. The vision should be translated and made understandable for all affected
individuals within the company. This is underlined: “T think in the end, it must be easy to communicate and easy to
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understand (Interview #22)." Or “speaking the language of the people you want to convince (Interview #15).” On the one
hand, this means explaining the technological changes comprehensively and refraining from technological buzzwords
but emphasizing digital servitization’s business model impacts and benefits. One Head of emphasized: “T wouldn't go
too much in technical terms (Interview #15)." On the other hand, translating what the activities accompanying digital
servitization change in the daily work lives of individuals within the company.

“People have to understand it, and the next step is that people have to understand what their own role is in this idea
and what they have to contribute (Interview #12)”

Therefore, the impacts should be explained continuously to ensure they reach and convince their employees. This
active communication helps generate a positive message and support throughout the organization for the change required
for digital servitization. Lastly, our research participants emphasized the need for continuous, regular, and consistent
communication to highlight the importance of the necessary change. Therefore, “communication on a very frequent
level (Interview #28),” “there should be continuous communication (Interview #4),” and “sometimes you have to repeat it
(Interview #25)” describe statements from the interviews.

The topic of highlighting the “why” and creating a sense of urgency for the change related to digital servitization was
underlined during the interviews. Especially when companies still experience positive results through their traditional
business “because a lot of the traditional manufacturing companies don't feel the pressure yet (Interview #29) it is
required that leaders explain why digital servitization activities should be pursued. As part of the change communication,
highlighting the sense of urgency supports convincing employees to follow the new business model opportunity. Therefore,
“you need to [...] create a sense of urgency. Why do you need to change? (Interview #26)". Without initiating the change
process, the company will miss out on future business potential through digital servitization offerings because “you need
to build a sense of urgency around it, but also understand if we're not able to adapt to that were going to be in trouble
(Interview #16).” Leaders “should clearly explain why business model change is both needed and why it’s on the immediate
horizon (Interview #1)”

The introduction of digital servitization business models can significantly alter existing workplaces. It could make
some obsolete and create new job profiles based on different skill set requirements. These changes can develop fears for
employees holding these affected roles of losing their jobs or being unable to fulfill the upcoming requirements. One
research participant described this: “I'm even scared that this is taking my job away because I don't have the education for
that area (Interview #30).” Our research participants also highlighted a difference in openness for digital servitization due
to generational differences, “especially people above fifty (Interview #5)." Leaders must know these fears to understand
potential resistance to support the required change process as one leader described: “There was a lot of resistance inside
this organization because they always thought [...] T might lose my job (Interview #29) Therefore, providing options
for affected employees by either finding a new role within the company or upskilling them for the new requirements
is an associated leadership task by explaining “We need you in a different position (Interview #10)”" If appropriately
accompanied, removing the fear from employees arising from emerging technologies or new business models is a vital
success factor for the change management to pursue digital servitization successfully.

The final relevant item of the change management theme relates to the time perspective. In line with the fast-paced
changes in digital technology, “trial and error”-mentality, agile methods, and required external collaborations for speed,
our research participants emphasized the need for quickness within digital servitization: “Things can move very quickly,
s0 you have to be in a position to react quickly to that (Interview #1).” Additionally, “in a subject like digital servitization,
which is,  think, very fast, changing with a lot of new technologies coming (Interview #2).” Nevertheless, the overall change
process of implementing digital servitization requires patience and time. One Head of emphasized: “Digital servitization
is nothing that you can do in three months. So that's a very long journey (Interview #12).” Notably, aligned with the sub-
theme “positive financial contribution”, one of our research participants recommended, “be somewhat patient with time
but be very, very impatient with the results (Interview #1)”

Employee orientation

The final theme of employee orientation focuses on the leaders’ required soft skills for digital servitization, whereby its
sub-themes complement the previously mentioned items due to their overarching nature.

Enabling their employees to actively participate and ask for continuous feedback during the digital servitization
journey is crucial for leaders. This mindset supports several of the leadership themes. For example, our research participants
recommended allowing employees to participate in the vision creation process to increase commitment, Secondly, leaders
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should consider gaining feedback from employees close to the customers regarding market developments and value creation
needs for digital servitization solutions. A Head of pointed out: “Feedback is also very important because sometimes what
we are offering, maybe they don't need those things (Interview #4) Another point described the closeness: “You need
to be able to go down into the trenches with the people (Interview #29)." Leaders can, for example, use this continuous
feedback in agile development cycles for business model development. Also, employees’ feedback should be actively heard
and incorporated during the change process to avoid losing employee connection. A research participant’s statement
underlined this: “I couldn't agree more that the change management is the most crucial, but you need to involve the people
(Interview #3)" Additionally, our digital servitization leaders emphasized the benefit of a mutual goal-setting process,
which results in ambitious but realistic targets.

Within the set boundaries of the vision, strategy, and goals, freedom should be granted to employees. This includes
enabling them to make decisions independently and structure projects within the set guard rails aligned with the leadership.

“Not to control them in their jobs, but rather enable them in their jobs (Interview #24).”

Dueto the recommended application of agile methods and the trial and error mentality, enablement and empowerment
benefit faster development times without constant alignment. Another aspect is the increased motivation by granting
room for entrepreneurship and less micro-management. “[Leaders] shouldn’t do everything on [their] own, but enable
the people (Interview #27)” and “empower each and everyone to take her or his role and drive it jointly (Interview #22)"

As the final sub-theme, our research participants recommended focusing on training and skill development as
supporting elements for success in digital servitization. It requires general training to apply digital technologies, whereas
increased knowledge supports the change process by reducing employees’ fears. “It’s not only communication; it’s also
training the sales force, marketing, et cetera (Interview #14).” Critical is the education of the sales teams responsible for
selling digital servitization offerings, which was described as follows: “It should go down to the point where the leader
has educated or trained the sales and service people who are actually on the customer front line (Interview #1).” Besides
understanding the underlying technology, customers should be convinced of the additional value creation through these
new offerings. Additionally, sales education should incorporate the shift from asset to service selling, as “this will be
something completely new in most cases (Interview #26).

DISCUSSION

Our identified leadership skills address the complexity of digital servitization (Kohtamaki et al., 2021; Struyf et al,, 2021)
through the multitude and diversity of identified themes and sub-themes. The decision to pursue digital servitization
activities has wide-ranging impacts on companies. Digital servitization influences existing organizations from several
perspectives, Therefore, digital servitization requires a multi-faceted leadership approach. Although previous research
focused on specific leadership elements, our research provides structured guidance and a holistic view of leadership
skills for digital servitization. However, specific themes have also been also identified in extant literature. For example,
Kim and Toya (2018) highlighted the need for top management involvement in successful servitization implementation
in Japanese manufacturing firms. However, their research did not focus on the digital component, which we confirmed
in our study. The topic of target setting has also been given attention in the research of Tronvoll et al. (2020), which
recommended short cycles for target adjustments, similar to those proposed by our research participants. However, our
findings contribute by adding qualitative content to the target-setting for digital servitization. Especially the insights of
evolving targets and including customer-oriented measurements within the digital servitization journey add value to
the scientific discussion. Whereas the theme of applying agile methods was already outlined in scientific research on
digital servitization (Cimini et al., 2021; Struyf et al., 2021), the statements of our research participants about the need to
focus on positive financial contribution and the leadership requirement of a comprehensive business understanding has
not been explicitly mentioned. Notably, the need for a comprehensive business understanding ranging from technology,
finance, or I'T underlines the complexity of managing digital servitization activities described by Kohtamiki et al. (2021)
and Struyf et al. (2021). The focus on customers and the value creation through digital servitization, which our research
participants highlighted through statements such as “focus on the value” or “it's important to speak about the value
(Interview #27)", is similarly presented by Tronvoll et al. (2020) as an essential success factor. Within the perspective of
people leadership, we explicitly present change management and employee orientation as the central themes relevant to
leading digital servitization. Although the connection between change and digital servitization is recognized in extant
literature (Kohtamaki et al., 2021; Sklyar et al., 2019; Toth et al., 2022; Tronvoll et al., 2020), the presentation of our
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research results provides a deeper understanding of required leadership activities. Ranging from “creating a joint vision
(Interview #22)", “you need to have a clear vision (Interview #3),” and “speaking about the vision in a way people can
relate to (Interview #5)”, to “build[ing] a sense of urgency around it (Interview #16)", our research participants pointed
out the required need for awareness of employees’ fears and to “address the fear or that anxiety (Interview #5)." Lastly,
the theme of employee orientation relates to the call of Cimini et al. (2021) for soft skill development and competence
training for sales employees in digital servitization. However, the aspects related to employee participation, enablement,
and empowerment provide further support for other leadership skills due to their overarching nature.

Leadership skills can be associated with strategic, business skills, interpersonal, or cognitive skills, overall supported
by universal cognitive skills. Consequently, we underline the importance of applying a holistic view of leadership to
address hurdles in establishing digital servitization (Figure 4).
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Figure 4. A holistic view on leadership for digital servitization
Source: Own illustration based on findings: association of leadership skills based on Mumford et al. (2007).

Based on mapping our thematic map to the four leadership skills described by Mumford et al. (2007), we see
a balance between cognitive, interpersonal, business, and strategic skills among our 19 sub-themes. Cognitive skills as
a foundational layer (Mumford et al., 2007) are identified as critical for leading digital servitization. This can be explained
by their supportive nature, including understanding, comprehending, and communicating, which is required for strategic
business and people leadership. On the other hand, we see tendencies of allocation of interpersonal, business, and strategic
leadership skills to our identified leadership themes. Whereas the strategic business leadership perspective requires efforts
in business and strategic skills, the people leadership perspective is reflected in cognitive and interpersonal leadership
skills. The combination of the diverse skill requirements within digital servitization of applying strategic decision-making
but also being close to employees is a significant ask to leadership. Furthermore, we point out that leadership for digital
servitization involves several, sometimes opposite, touchpoints. For example, leaders active in digital servitization need
to collaborate “typically [with] a lot of players (Interview #24)” inside and outside their company. Moreover, they interact
with stakeholders such as customers, suppliers, and employees. As companies have the conception of falling behind their
progress expectations on digital servitization (Pham & Vu, 2022), we offer support with our holistic view on the role
and tasks of leaders to avoid missing out on understanding the diverse outlined leadership themes of strategic business
leadership and people leadership or the lack of understanding of the lengthy duration as “it takes time (Interview #23)”
Additionally, digital servitization interferes with several actors. On the one hand, digital servitization requires cross-
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functional collaboration of several departments and “unit[ing] the different people (Interview #22)” On the other hand,
companies are interacting with customers, suppliers, or other ecosystem stakeholders. Thus, our findings that digital
servitization affects several departments require change management, and a long implementation period contributes to
the research from Sklyar et al. (2019) on how to organize digital servitization with specific leadership aspects. In summary,
our research questions are answered by displaying our thematic map of a holistic view on leadership for digital servitization
by pointing out specific elements within the expressed sub-themes. The required scope of leadership is presented by
diverse perspectives describing the need to focus on strategic business and people leadership, which are further detailed
by the presented themes: strategic business decision, business building, market and customer, change management, and
employee orientation. Lastly, mapping the required leadership skills to cognitive, interpersonal, business, and strategic
skills describes the leadership skill requirements, which underline the holistic view on leadership for digital servitization.

CONCLUSION

Our findings outline essential decisions along the digital servitization journey, starting from the very first decision on
whether those business models should be pursued at all. The identified leadership themes also give insights into the
required considerations, skills, and traits for leaders to moderate the change process and motivate and educate their
employees to implement digital servitization business opportunities successfully. Failure to build successful digital
servitization business models can result in multiple adverse outcomes, such as lost financial funds or misallocated
personal resources. Even more critical could be the loss of differentiation criteria against competitors or failure to fulfill
potential customer needs. Furthermore, employees could feel misguided and lose faith in their leadership. Our research
work supports reducing the risks above by raising awareness of the different aspects and multitude of activities, ultimately
contributing to growth and profit expectations from digital servitization.

We contribute to scientific research and the practical digital servitization community. Firstly, we define digital
servitization as “generating additional value for the installed base of existing customers by providing product and service
bundles enabled by digital technologies through newly created or revised business models,” which is customer-oriented and
value-based. Furthermore, we conducted a qualitative study combining the aspects of digital servitization and leadership,
acknowledging the diverse set of skills ranging from the strategic, business, or personal side, which has lacked scientific
attention so far. Furthermore, mapping the identified leadership skills with cognitive, interpersonal, business, and strategic
leadership requirements exemplifies the need for diverse competencies to manage complex digital servitization activities.
The resulting leadership themes provide guidance to practitioners on what to consider leading for digital servitization
and which leadership skills are required for which aspect of digital servitization. Our contribution of pointing out the
holistic view on leadership can support digital servitization leaders as guidance within the daily practice to avoid missing
out or neglecting vital leadership themes due to insufficient knowledge or resource allocation. Furthermore, executives
can apply our research findings to staff their leadership teams assigned for digital servitization diversly to balance out
different leadership personalities with the requested skillset, Without either of our outlined perspectives, strategic business
leadership and people leadership can significantly harm companies’ advancements in digital servitization. On the one
hand, a strategic decision-making process neglecting customer or market needs or lacking a comprehensive business
understanding could steer companies in the wrong direction. On the other hand, missing out on the people’s perspective
and neglecting the importance of change management harms employee motivation and, thus, companies’ performance
within digital servitization.

As we based our findings on a holistic view on leadership for digital servitization (Table 3) based on qualitative
interviews and inductive analysis of the responses, we acknowledge the limitations of this research approach. Despite
the significance of 30 research participants, it simultaneously corresponds to the limitation of the research material.
Nevertheless, the variation of job titles, hierarchical levels, and industries of our research participants offers a broad range
of viewpoints, Our identified themes representing a holistic view on leadership are set up based on a well-proven scientific
method through gathering qualitative interview statements and our approach structuring them through inductive coding.
Nevertheless, we recognize additional research potential to solidify our findings further.

Firstly, we recommend testing and confirming our leadership themes through quantitative research. On the one
hand, this method can be used to statistically confirm the initially created theme structure through an increased number
of responses. Furthermore, a quantitative research method with the presented leadership aspects as a baseline can create
a ranking or weighing of the identified sub-themes to provide further insights into the identified items’ prioritization,
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importance, or impact. Another proposal for continuing research builds on a more long-term oriented case-study research
design, where researchers accompany leaders applying the leadership skills for digital servitization in their practical
business environment. While closely surveying the usefulness of our proposed themes and sub-themes, this research
approach can give detailed insights into the applicability and effectiveness of our research results. Additionally, this could
be compared to leaders and firms who follow our recommendations for a holistic view on leadership versus others who
do not and pursue digital servitization activities without this guidance.

Our final further research recommendation links to the multitude and diversity of identified leadership themes for
digital servitization. As leaders inherit different personality types or practice certain leadership styles, we propose further
research to map digital servitization to the fit of specific personality types or leadership styles. This aspect can give more
precise guidance for leadership on appointing to lead digital servitization within companies.
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Appendix

Appendix 1. Coding system and building of thematic map

1} Initial coding result
Initial code Coding origin Action
Conscious top management decision for Inductive and emergent

digital servitization

No quarter-to-guarter
Customer-oriented KPls
From quality to financial targets

Pasitive financial contribution

Trial & Error

Digital is rather cheap at the beginning
Risk Management & Risk Calculation

Cross-functional collaboration
Comprehensive business understanding
Agile methods

Have the right people

So fast or new you need external help

Understand customer and market needs
Focus on value creation for customers
Vision creation for digital servitization
Creation of a sense of urgency and why the
change is needed

Internal Change Management
Continuous & regular communication
Communicate understandably

Not too technical communication

Generational differences
Employees fears

Job changes

Fast & flexible

Patience [ it takes time
Feedback

Participation & Involverment
Leader not as expert
Enablement & empowerment

Training and skill development

Degree of deduction and theory-driven due to interview question on goal-setting process,
Derived from, e.g.: Tronvoll et al. (2020)
Degree of deduction and theory-driven due 1o interview question on goal-setting process.
Derived from, e.g.: Tromvoll et al, (2020}

Degree of deduction and theory-driven due to interview question on goal-setting process,
Derived from, e.g.: Tranvoll et al, (2020)

Inductive and emergent

Degree of deduction and theory-driven due to interview question on attitude towards risk,

Derived from, e.g.: Kane et al. {2015)
Inductive and emergent

Inductive and emergent
Inductive and emergent

Inductive and emergent

Summurized o Evolving target setting
within digital servitization journey”

Summarized to risk-taking and risk
management

Rephrased to Team composition”

Degree of deduction and theory-driven due to i question on and
partnerships. Derived from, e.g: Gurumurthy & Schatsky (2019); Larjovuori et al. (2018)

Inductive and emergent
Inductive and emergent
Inductive and emergent

Degree of deduction and theory-driven due o interview question on enabling change.
Derived from, e.g.: Bustinza et al, (2018); Kane et al, (2019)

Degree of deduction and theory-driven due to interview question on enabling change.
Derived from, e Bustinza et al. (2018); Kane et al, (2019)

Degree of deduction and theory-driven due to interview question on communication.
Derived from, e.g.: Mumford et al, (2007): Yukl (1989)

Degree of deduction and theory-driven due to interview guestion on communication.
Derived from, e.g.: Mumford et al. (2007); Yukl (1939)

Degree of deduction and theory-driven due to interview question on communication.
Derived from, e4: Mumford et al. (2007): Yokl (1989)

Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent

Degree of deduction and theory-driven due to interview question on communication.
Derived from e.g: Mumford o al, (2007); Yukl (1989)

Reisk

d to .External collaboration”

Summarked to Communication of the
viston understandably and regularly”

Summarized o . Awareness of employees’
fears”

Summarized to Speed & patience”
Summarized to .Employee participation and
feedback™

Summarized to . Enablement &
empowerment”
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Digital channels
Face wo face

Trade shows

Data security

Convince customers

Change from engieering mindset

Change of traditional after market mindset
Convince traditional business leaders
Balance existing and new business

Bring in external people

Topic itsell is motivating

Trust

Degree of deduction and theory-driven due to interview question on communication.

Derived from, Mumiford et al. (2007); Yukl {1989)

Degree of deduction and theory-driven due to interview guestion on communication.

Derived from, e.g.: Mumford et al, (2007); Yukl (1989)

Inductive and emergent
Tnductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent
Inductive and emergent

Inductive and emergent

Degree of deduction and theory-driven due to interview question on communication.

Derived from, e.g: Mumiford et al. (2007); Yuki (1

9)

Degree of deduction and theory-driven due 1o interview question on communication,

Derived from, e.g.: Mumford et al. (2007); Yukl (1989)

no further consideration due to:
linsufficient supporting data (Data
security, convince customers, change from
engineering mindset, change of traditional
after market mindset, convince traditional
business leaders, balance existing and new
business, bring in external people}
- mentioning of specific communication
channels (Digital channels, face to face, trade
shivws )
- no activnable item for leaders (Topic itsell
is motivating, trust)

2) Bullding of sub-themes

Sub-theme

Initial code

Action

Conscious top management decision for
digital servitization

Evolving target setting within digital
servitization journey

Positive fimancial contribution

Risk-taking and risk management

Cross-functional collsboration

Conscious top management decision for digital servitization

No quarter-to-quarter
Customer-oriented KPls

From quality to financial targets
Positive financial contribution

Trial & Error

Digital is rather cheap at the beginning
Risk Management & Risk Calculation
Cross-functional collaboration

C T RTINS i .

Comprehensive busi unidea
Agile methods

‘Team composition

External collaboration
Understand customer and market needs
Focus on value creation for customers
Vision creation for digital servitization

Creation of a sense of urgency and why the
change is needed

Internal Change Management

Communication of the vision
understandably and regularly

Awareness of employees' fears

Speed & patience

Employee participation and feedback

Enallement & empowerment

Agile methods

Have the right people

So fast or new you need external help
Understand customer and market needs

Focus on value creation for customers

Vision creation for digital servitization

Creation of a sense of urgency and why the change is needed

Internal Change Management
(Eliminated as summarized in theme .change management”™)
Contil & regular ¢ ication

Communicate understandably
N too technical communication
Generational differences
Employees” fears

Job changes

Fast & fexible

Patience [ it vakes time

Feedback

Participation & Imvolvement
Leader not as expert

Enablement & empowerment

Grouped into . Strategic business decisions”

Grouped into ,Business building elements”™

Grouped into , Market and customer™

Grooped into Change management™

Grouped into . Employee orientation”

Training and skill development Training and skill development
3) Summarizing to themes.
Themes Sub-theme Initial Code Action
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Strategic business decisions. Conscious top management decision for
digital servitization

Evolving target setting within digital
servitization journey

Positive financial contribution

Risk-taking and risk management

Husiness building elements Cross-functional collaboration

Conscious top management decision for
digital servitization

No quarter o quarter
Customer-oriented KPls

Fram quality to financial targets
Positive financial contribution

Trial & Error

[Digital is rather cheap at the beginning
Risk Management & Risk Calculation

Cross-functional collaboration

Comprehensive business und ding. Comprehensive business under @
Agile methods Agile methods

Team composition Hirve the right people

External collaboration So fast or new you need external help

Market and customer Understand customer and market needs
Focus on value creation for customers
Change management Vision creation for digital servitization

Creation of a sense of urgency and why the
change is needed

Communication of the vision
understandably and regularly

Awareness of employees’ fears

Speed & patience
Employee arientation Employee participation and feedback

Enableément & empowerment

Understand castomer and market needs
Focus om value creation for customers
Vision creation for digital servitization
Creation of a sense of urgency and why t
change is needed

Continuous & rv,‘sul.a: communication
Coammunicate understandably

Not too technical communication
Generational differences

Employecs' fears

Tob changes

Fast & flexible

Patience / it takes lime

Feedback

Participation & Involvement

Leader mot as expert

Clustered into .Strategic business leadership”

Clustered into ,People leadership”
he

Enablement & empawerment
Training and skill development Training and skill development.
4) Building of perspectives + Thematic Map
Perspective Theme Sub-theme Initial code
Strategic business leadership Strategic business decisions Conscious top management decision for Conscious top management decision for
digital servitization digital servitization
[Evolving target setting within digital No quarter-to-quarter
servitization journey Customer-oriented KPls
From quality 1o financial targets
Positive financial contribution Positive financial contribution
Risk-taking and risk management Trial & Error
Digital is rather cheap al the beginning
Risk Management & Risk Calculation
Business building elements Cross-functional collaboration Cross-functional collaboration
Comprehensive business under fing Comprehensive business unds ding
Agile methods Agile methods
Team compaosition Have the right people
External collaboration So fast or new you need external help
Market and customer Understand customer and market needs Understand customer and market needs

Focus on value creation for customers

Focus on value creation for customers
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People leadership Change management

Employee orientation

Viston creation for digital servitization

Creathon of a sense of urgency and why the
change Is

Communication of the vision
understandably and regularly

Awareness of employees’ fears

Speed & patience
Employee participation and feedback
Enablement & empowerment

Training and skill development

Vision creation for digital servitization

Creation of a sense of urgency and why the

change is ne

Continuous & regular communication
Communicate understandably
Not too technical communication
Generational differences
Employees’ fears

Job changes

Fast & flexible

Patienice / it takes time

Feedback

Participation & Involvement
Leader not as expert

Enablement & empowerment
Training and skill development

Appendix 2. Interview guide and interview questions

Research on Digtal Serviizaton and Leadershg

Interview on digital servitization and leadership

“Thank you vary much for taking the Bma for the interview.

Your sxpariise and experisnce are highty apprecated for gaining valuable ressarch insights

Within e reseanch, we B g an the il for digitad

The rosserch cled by me, joo s, gt i of oux)

The intesrviaw is Wargeied for 45 to B0 mirubes.

Your wil be nd your Yo e oF

in publications.

comnpanylassociabion
Te be able to concenirale dusing the interview a8 well as simpily fa anafysis. | would e ko recoed this intervew.
Fmase confirm i

ihis 15 0% for you,

Bwlors starking he meconding — are there any questions from your side?

Resoarch on Digital Servitization and Leadersten

Reesoarch on Dighal Servitization and Leadership

sernces for manufactung companes

Detfedtion Goranteng . "

ii

buntien onsbie by

ety Creafed of nevved bussess mooels

‘offerings based on g

iy Foyce)

the: (GE)

What is your
3

g of dightal ? Doy

— s on dightel Ratlon of anything t sdd?
How would you describe the term ~leadership” in the comtext of
digital servitization?
Which

digital

Digital
Servitization and. L
Laadership

&

How would
Szt T (FRather MRk ddwianl 0F M Sveise T)

ars required for lssders in

wervitization?
o What are the nelovant atirbutes for leaders ko srabie changs owants
deptil fenvtzaton T

®

ik for dighal

supphees slat-ups,

L}

poat tor digital W (Vision,
strwegy, operabonaliration, targets
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Thank you very mech for your reaponses and valatis insghts.
Froase

Gnoe the reausts ars avadabi. | wil Be mors than hapey 1o sharm tem with you
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Appendix 3. Interviews and research participants

Interview Industry Company level Identification Leadership experience
Interview #1 Professional Services Executive Digital Transformation >20 years
Interview #2 Machinery Vice President Digitalization 0-5 years
Interview #3 Machinery Manager Digital Services 0-5 years
Interview #4 Machinery Head of Digital Services 10-20 years
Interview #5 Machinery Manager Servitization »2() years
Interview #6 Machinery Director Digitalization 10-20 years
Interview #7 Machinery Director Digital Services >20 years
Interview #8 Automobiiles & Components  Executive Digitalization 10-20 years
Interview #9 Chemicals Manager Digitalization 6-10 years
Interview #10 Machinery Director Servitization 6-10 years
Interview #11 Machinery Executive Digitalization 10-20 years
Interview #12 Machinery Head of Digitalization 6-10 years
Interview #13 Machinery Manager Digitalization 10-20 years
Interview #14 Professional Services Executive Digilnl Services >20) years
Interview #15 Chemicals Head of Digital Transformation 6-10 years
Interview #16 Professional Services Executive Digital Services =20 years
Interview #17 Electrical Equipment Head of Digital Services 6-10 years
Interview #18 Professional Services Executive Digital Transformation >20 years
Interview #19 Electrical Equipment Director Digitalization 0-5 years
Interview #20 IT Services Director Servitization =20 years
Interview #21 Electrical Equipment Vice President Servitization 10-20 years
Interview #22 IT Services Vice President Digital Transformation 10-20 years
Interview #23 Machinery Head of Digital Services 10-20 years
Interview #24 Professional Services Manager Servitization 10-20 years
Interview #25 IT Services Manager Digital Services 0-5 years
Interview #26 Machinery Director Servitization 0-5 years
Interview #27 Machinery Head of Digitalization 0-5 years
Interview #28 Machinery Vice President Servitization >20 years
Interview #29 IT Services Head of Digital Transformation 6-10 years
Interview #30 Machinery Vice President Digital Services 10-20 years

Biographical notes

Florian Tagscherer is a PhD Student at the University of Bamberg. He holdsa Master’s Degree in International Management
(M.Sc.) from the School of International Business and Entrepreneurship (Steinbeis University). His research interests

focus on the intersection of emerging digital technologies and their implication on leadership and organizations.

Claus-Christian Carbon is Full Professor and the Head of Department of General Psychology and Methodology at the
University of Bamberg. He studied Psychology (Dipl.-Psych.), followed by Philosophy (M.A.), both at the University
of Trier, Germany, and received his PhD from the Freie Universitit Berlin and his “Habilitation” (venia docendi) at the
University of Vienna, Austria, Currently, he leads the “Forschungsgruppe EPAEG” - an international research group
devoted to enhancing the knowledge, methodology, and enthusiasm in the fields of cognitive ergonomics, psychological
aesthetics, and Gestalt. Furthermore, his research interests include design, aesthetics, product innovation, innovation
leadership, and processing of visual arts. Since 2023, he has been an ordinary member of the European Academy of

Sciences and Arts.

128

LVI



Tagscherer, F. — Leadership for Digitalization and Digital Servitization LVl

Digital servitization and leadership: A holistic view on required leadership traits and skills 'fEFJ EMI

Authorship contribution statement

Florian Tagscherer: Conceptualization, Sampling, Data Collection, Methodology, Formal Analysis, Project Administration,
Visualization, Writing — Original Draft. Claus-Christian Carbon: Conceptualization, Sampling, Methodology, Formal
Analysis, Project Administration, Visualization, Writing, Supervision, Review & Editing.

Conflicts of interest
The authors declare no conflict of interest.
Citation (APA Style)

Tagscherer, F, & Carbon, C-C. (2024). Digital servitization and leadership: A holistic view on required leadership traits
and skills. Journal of Entrepreneurship, Management and Innovation, 20(4), 104-129 https://doi.org/10.7341/20242046

129



Tagscherer, F. — Leadership for Digitalization and Digital Servitization

Paper #3

Sustainable Technology and Entrepréneurship 4 (2025) 100098

ELSEVIER

Sustainable Technology and Entrepreneurship

journal homepage: www.journals.elsevier.com/sustainable-technology-and-entrepreneurship

Contents lists available at ScienceDirect

Full Length Article

The role of transformational leadership in navigating digital servitization

Florian Tagscherer ©, Claus-Christian Carbon ©

of General

University of Bamberg, Markusplatz 3, 96047 Bamberg, Bavaria, Germany

ARTICLE INFO

ABSTRACT
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Digital servitization converges two current innovation activities in industrial companies: shifting from product-
orlented to service-oriented business models and ir ing digital technologies in market offerings. Adding
digitalized services offers significant growth and diversification opportunities, but companies have struggled o
reap its potential. Establishing digital servitization busi models is underpinned by e ity, making it
difficult for companies to manage. Digital servitization is a relatively new h stream, especially ding
more guidance on how companies should be led to succeed in its impl tation. We add d this research gap
and conducted thirty semi-structured interviews with leaders in digital servitization holding ranks ranging from
first-level Managers to Vice Pmidenrs and Executives with more than 20 years of leadership experience active in
industries such as machinery, el quipment, or IT services, We identified transformational leadership as
vital to building digital servitization business models and navigating their inhcrr_-ul complexity and change
management requirements. Our findings include three focus areas as recor i for lead: p: giving
direction, being employee-oriented, and creating an innovative and collaborative environment. Furthermore,
transactional leadership aspects should be considered for specific use cases to maintain the business model, for
example, improving after a certain amount of time or managing crisis mode.

Introduction

Digitalization is a megatrend that fundamentally changes existing
value chains across industries (Calderon-Monge & Ribeiro-Soriano,
2024). Digitalization in companies creates opportunities for new ser-
vices, intelligent products, and business models (Kohtamaki et al., 2019;
Proksch et al., 2024), Servitization is another strategy companies pursue
to generate additional growth potential (Khanra et al., 2021). Serviti-
zation is an organizational change process, first introduced by Vander-
merwe and Rada (1988), that generates new revenue streams and
delivers value through selling integrated products and service bundles
(Baines et al., 2009 Bustinza et al., 2015; Leocadio et al., 2024), The
introduction of digital technologies to service-ori 1 business model
enables connectivity, monitoring, control, optimization, and autonomy
of smart product-service bundles (Chen et al., 2021), resulting in inno-
vative business models such as predictive maintenance and remote
control systems (Sklvar et al., 2019; Tronvoll et al., 2020). This com-
bination of both growth opportunities, digitalization and servitization, is
called digital servitization and represents an opportunity to increase
value creation for companies through digitally enabled services and new
business models (Paschou et al., 2020; Shen et al., 2023; Sjodin et al.,

* Corresponding author.
E-muail address: ccc@uni-bambery.de (C.-C. Carbon).

huips://doi.org/10.1016/).5tne. 2025.1 00098
Received 29 May 2024; Accepted 17 January 2025
Available online 25 January 2025

2023).

The reconfiguration of business models through digital servitization
involves a complex organizational change process due to the required
transition of resources and competencies (Bustinza ot al., 2018; Raja
et al., 2024), Tronvoll et al. (2020) described digital servitization as a
pmcess underpinned by transformational shifts. Leaders are essential in
ional change and transforming organizations
fmm their current to their desired future state (Nging & Yazdanifard,
2015; Potosky & Azan, 2023), Transformational leadership is a scientific
research concept closely associated with change management
(Eisenbach et al., 1999; Warrick, 2011), where leaders are associated as
role models who lead their organizations beyond self-interest with a
clear vision and a sense of purpose (Stewart, 2006). Transformational
leadership positively correlates with leading companies in times of
change (MeCleskey, 2014).

Despite the expected positive contributions, Pham and Vu (2022)
describe companies failing behind their expectations in advancing dig-
ital servitization activities, amongst others, caused by the complexity
and difficulty of managing them. Even though there is a rising academic
interest, digital servitization is still a relatively new research stream,
lacking emphasis on decision-making models (Paschou et al., 2020) and

ing orga

2773-0328/0 2025 The Authors. Published by Elsevier Espafia, 5.L.U. on behalf of Jotades Patrimonial §.L. This is an open access article under the CC BY license
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guidance for managing and organizing digital servitization (Sklyar et al.,
2019; Tagscherer & Carbon, 2023; Tronvoll et al., 2020), Furthermore,
Cimini et al. (2021) outline the focus on technical skills development
within digital servitization research, lacking focus on developing lead-
ership competencies or soft skills. Due to the complexity and difficulty of
leading digital servitization, scholars call for further research supporting
managing digital servitization more effectively (Gebaver et al., 2021;
Toth et al., 2022; Tronvoll et al., 2020).

Therefore, the present study elaborates and guides how leaders
should approach the complex change process of implementing digital
servitization business models through transformational leadership.
Furthermore, we provide insights into which aspects of transformational
leadership most support digital servitization, Our research aims to
expand the scholarly discussion on navigating digital servitization and
guide practitioners on how leaders can succeed in strengthening inno-
vative capabilities within their firms. To ensure an exploratory
perspective into the under-researched area of digital servitization and
leadership, we conducted 30 semi-structured interviews with leaders in
the field of digital servitization. The results were structured based on a
hybrid approach of deductive and inductive methods to allow a well-
rounded view of our research question. On the one hand, using exam-
ples of transformational leadership attributes as the foundation for the
deductive approach provides structure to our results. On the other hand,
adding inductive analysis complements the study by additional insights
not retrieved through the pre-determined deductive framework. Our
research design provides insights into filling the research gap of required
management models for successful implementation and change towards
innovating through digital servitization.

The following article is structured by first introducing digital servi-
tization and transformational leadership as central keywords of our
research and putting them into the context of existing research.
Furthermore, we reflect on existing literature focusing on leadership
elements for digital servitization to further specify the existing research
gap. Next, the Methods section outlines our research approach,
including data collection and analysis. Subsequently, we present our
results, including research participants’ statements, and discuss their
relevance and interconnections. The article ends with our conclusions,
acknowledgments of our study’s limitations, and recommendations for
further research.

Theoretical background
Digital servitization

The concept of servitization was first introduced by Vandermerwe
and Hada (1988). They coined the phenomenon as adding value to
companies’ core offerings through services. More specifically, Vander-
merwe and Rada (1988) described servitization as a customer-focused
combination of goods, services, support, self-service, and knowledge
to offer bundles to the market to sharpen companies’ competitive edge.
The research area of servitization is mainly allocated within
manufacturing companies, where manufacturers provide services
tightly coupled to their products (Baines & Lightfoor, 2014; Zahoor
et al, 2023), Practical examples of successful servitization business
models can be seen in Rolls-Royce Holdings ple’s introduction of guar-
anteed flight hours from their aero engines—Power by the Hour”
{Bigakeioglu-Peynirei & Morgan, 2023; Leocidio et al., 2024) or Xerox's
move from providing photocopiers to offering document management
(Ahn et al., 2023; Baines et al., 2009).

While adding services to existing products, companies can gain
several advantages. Compared to product-only offerings, services are
more resistant to economic cycles (Oliva & Kallenberg, 2003; Ven-

drell-Herrero et al, 2022), supporting companies (o generate more
stable and recurring revenue streams (Bustinza et al., 2013; Gebauer
et al., 2005; Leocadio et al.,, 2024). Companies achieve competitive

advantages through tailoring product-service bundles and integrated
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solution packages (Baines et al., 2007, 2009; Tian et al., 2022), which
are more difficult to imitate (Gebauer et al., 2005; Oliva & Kallenberg,
2003) and help avoid price-based competition (Baines et al., 2007;
Leocadio et al., 2024). Consequently, the business relationship with
customers shifts from transactional to more long-term and
relationship-based customer relationships (Kramer et al., 2024; Oliva &
Kallenberg, 2003), locking out the competition and binding customers to
the company and its offerings (Bustinza et al., 2013; Chiu et al., 2023;
Vandermerwe & Rada, 1988).

Digital as the second component of digital servitization, besides
servitization, arises from developing and implementing information and
communication technology (Larjovuori et al., 2018). Digitization refers
to the technical process of converting analog information into digital
bits that can be transferred quickly, accurately, and cheaply (Brennen &
Kreiss, 2016; Paul et al., 2023). Digital technologies are now incorpo-
rated into everyday products such as TVs, watches, or cars, creating
intelligent systems based on sensors, networks, and processors (Yoo
et al., 2012). Digital technologies are also described with the SMACIT
acronym: Social, Mobile, Analytics, Cloud, and Internet of Things
(Samuelson & Stehn, 2023; Vial, 2019), When companies use digital
technologies to alter their existing business processes, offer digital
products, or create digital business models, scientific research intro-
duced the term “digitalization” (Verhoef et al., 2021), which gained
increased scholarly attention since 2015 (Reis et al., 2018).

Current scientific research sees a strong link between digitalization
and servitization. Digital servitization converges the two concepts and
enables a new dimension of sophisticated and innovative service offer-
ings for manufacturing companies (Gebauer et al., 2021; Paschou et al,,
20205 shen et al., 2023). Several authors have published definitions of
digital servitization. Kohtamaki et al. (2019, p.4) see it as “transition
toward smart product-service-software systems enabling value creation
and capture through monitoring, control, optimization, and autonomous
function.” Paschou et al. (2019) point out the development of new ser-
vices or improvement of existing ones using digital technologies by
enabling new digital business models, finding ways of co-creating value,
and generating knowledge from data. As a result, companies gain
competitive advantages through digital servitization, leading to an in-
crease in companies’ operational performance. Digital technologies are
the basis for digital servitization activities such as reporting real-time
information, monitoring customers’ usage behavior, responsive and
proactive or predictive maintenance, remote control of operations, and
equipment availability services (Chavez et al., 2023; Paiola & Gebauer,
2020). Data availability and analytics are crucial for these digital ser-
vices (Chavez et al., 2023; Tronvoll et al., 2020). These use the installed
base of existing customers based on previously sold equipment and
products to leverage digital servitization as a customer-oriented busi-
ness model for companies (Paiola & Gebauer, 2020; Raja et al., 2024).

A change in a business model such as digital servitization can
significantly impact companies and requires an organizational change
effort to benefit from it (Bustinza et al., 2018; Kohtamaldi et al., 2019;
Momeni et al., 2024; Sklyar et al., 2019). The increased complexity of
digital service offerings is accompanied by changes in involved stake-
holders in various areas of the value chain (Marelli & Dello Sbarba,
2024). Companies must interact with hardware and software providers,
might have different contacts on the customer end, and a change of
departments’ internal resource and responsibility allocation (Skivar
et al., 2019). Kohtamaki et al. (2019) and Dalenogare et al. (2023) call
for collaboration across company boundaries within the ecosystem
when implementing smart product-service bundles, as changes in one
company’s business model affect others due to the interconnectedness of
processes, data, and information. A change in a business model must be
governed and implemented by leaders within an organization (Adama &
Okeke, 2024; Turyadi et al., 2023). Digital servitization is a complex
change process from various perspectives. On the one hand, new digital
technologies and their application is introduced. On the other hand, the
shift to combined product-service offerings and the resulting change in
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market approach and customer interaction are being pursued. Trans-
formational leadership is a leadership style that scientific research as-
sociates suitable for change processes and employee commitment to
organizational change (Anderson, 2017; Bagga et al., 2023; Ly, 2024;
Shadraconis, 2013), which is further described in the following chapter.

Transformational leadership within the full range leadership model

Initially introduced in a political context, Burns (1978) first pub-
lished ideas on the concept of transformational and transactional lead-
ership, which was further developed by Bass (1985) for organizational
research (Eisenbach et al, 1999). The Multifactor Leadership Ques-
tionnaire (MLQ), developed by Bass and Avolio (1997), is the most
widely used instrument to measure transformational and transactional
leadership. Based on a total of 45 questions, the questionnaire distin-
guishes between three leadership styles (Kirkbride, 2006; Muenjohn &
Armstrong, 2008):

+ Non-leadership (laissez-faire),
« Transactional leadership,
* Transformational leadership.

Laissez-faire leadership is associated with indecisiveness, un-
involvement, withdrawal, or reluctance (Bass & Avolio, 1990). Trans-
actional leadership builds on agreement and compliance with the leader
in return for rewards and recognition, implying close monitoring of
deviances and mistakes, resulting in corrective action (Bass et al., 2003).
Transactional leadership is achieved by management through exception
and contingent reward strategies (Kirkbride, 2006), Thus, transactional
leadership seeks to maximize efficiency in well-ordered societies.

Transformational leadership is seen as suitable for times of distress
and change (Bass, 1985; McCleskey, 2014), Transformational leaders
elevate the desires of followers for achievement and self-development,
increasing followers' confidence and gradually moving them from
concerns of existing to achievement, growth, and development (Bass &
Avolio, 1990). Comparing the three leadership styles, laissez-faire
leadership is rated as inactive (passive), transactional leadership is in
the middle, and transformational leadership is the most active of the
three styles. This classification is depicted in Fig. 1, which describes the
Full Range Leadership Model and explains the continuum of leadership
styles (Humphreys, 2001). Moreover, the model ranks efficiency among
the three styles, with laissez-faire leadership as the least efficient and
transformational leadership as the most efficient (Kirkbride, 2006),

Over several decades of research and revisions of the original
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concept, most authors in this field of research characterize trans-
formational leadership with the four common I's—idealized influence,
individualized consideration, inspirational motivation, and intellectual
stimulation (Hay, 2006). Leithwood and Jantzi (2000) proposed six
transformational leadership characteristics—building vision and goals,
providing intellectual stimulation, offering individualized support,
symbolizing professional practices and wvalues, demonstrating
high-performance expectations, and developing structures to foster
participation in decisions. We see similarities in both categorizations but
continue to use the common four I's as the central concept for future
discussions due to its empirical validation in several research works.

More specifically focused on the four common I's of transformational
leadership, idealized influence means that transformational leaders
have a clear vision and a sense of purpose and are role models with
whom followers identify. Inspirational motivation is shown through
clear communication of expectations and the generation of enthusiasm
to demonstrate a commitment to a common goal. Transformational
leaders stimulate their followers to be creative and promote new ideas
and ways of doing things through intellectual stimulation. This skill set
is complemented by individualized consideration, which highlights a
supportive climate and the attribute of paying attention to the needs and
development of others (Stewart, 2006). We summarized various trans-
formational leadership characteristics based on existing research within
the dimensions of idealized influence, inspirational motivation, indi-
vidual consideration, and intellectual stimulation.

The orientation towards the employee is a central element directly
described within individual consideration. However, transformational
leaders are also concerned with generating a high level of performance
from their followers through indirect measures such as creating a clear
sense of purpose (Stewart, 2006), motivating and inspiring (Hay, 2006),
ultimately leading to increased creativity and innovation capability
(Bass & Avolio, 1990). Transformational leaders create the necessary
boundary conditions without detailed instructions on how to reach the
given goal. Nevertheless, their attitude promotes an environment that
motivates employees to achieve those goals based on their distinet ap-
proaches. According to Hay (2006), followers gain confidence in
transformational leaders, the baseline for accepting change.

Leadership for digital servitization

Despite the recognized complexity (Jovanovic et al., 2022) and dif-
ficulty of managing digital servitization (Kohtamaki et al., 2021), cur-
rent scientific research so far lacks holistic perspectives on required
leadership aspects or recommendations for specific leadership styles for

Transformational
oy
k]
g Transactional

Laissez Faire

passive

Engagement

active

Fig. 1. Full Range Leadership Model - own illustration based on Banerjee et al. (2019); Kirkbride (2006).
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digital servitization. Nevertheless, several researchers outline specific

aspects associated with topics such as organization (Sklyar et al., 2019),
tensions in digital servitization (Toth et al., 2022), dynamic capabilities
(Coreynen et al., 2020), organizational change framework (Bustinza

et al., 2018), competence development (Cimini et al., 2021), and ca-
pabilities supporting digital servitization (Marcon et 2022). Table 2
summarizes our findings to represent the current scientific findings
about leadership aspects for digital servitization.

Despite many listed aspects, we can identify patterns of frequently
mentioned leadership subjects concerning digital servitization. Firstly,
several authors emphasize the importance of creating a compelling
vision for digital servitization (Chirumalla et al., 2023; Favoretto et al.,

2022; Marcon et al., 2022; Pham & Vu, 2 ; Sklyar et al., 2019;
Tronvoll et al,, 2020), The vision for digital servitization serves multiple
purposes, such as legitimization (Tronvoll et al., 2020) and guidance for

change (Sklvar et al., 2019), which is also deeply anchored in the defi-
nition of a transformational leader (Kirkbride, 2006). Furthermore,
extant literature describes significant organizational change processes as
a result of the digital servitization journey (Bustinza et al., 2018; Cor-
eynen et al., 2020; Favoretto et al., 2022; Kim & Toya, 2018; Marcon
etal., 2022; Tronvoll et al., 2020). Leaders are asked to actively manage
the change on a strategic, organizational, and personal level arising from
the convergence of the two subjects, digitalization and servitization
(Bustinza et al., 2018). These requirements fit the description of a
transformational leader (Hechanova & Cementina-Olpoc, 2013),

Another aspect frequently mentioned refers to the need for pro-
moting internal and external collaboration for organizations in the
context of digital servitization (Cimini et al., 2021; Favoretto et al.,
2022; Marcon et al., 2022; Pham & Vu, 2022; Sklyar et al., 2019; Toth
et al., 2022; Tronvoll et al., 2020). Especially opening up and collabo-
rating within ecosystems across organizational boundaries is a critical
success factor for digital servitization (Pham & Vu, 2022; Toth et al,,
2022). Besides the ecosystemns perspective, Sklyar et al. (2019) also
outline the importance of close intra-firm collaboration between orga-
nizational units and departments. An area that has been finding lesser
attention in digital servitization research so far is the focus on soft skills.
Cimini et al. (2021) recommend finding the right balance between
technical and soft skills and argue that underestimating soft skills is a
challenge for companies undergoing digital servitization. In their study
on transformational shifts through digital servitization, Tronvoll et al.
(2020) recognize the close link between applying soft and social skills
and the success of change initiatives for digital servitization.

Existing research positively relates digital servitization with an
innovative (Marcon et al., 2022; Pham & Vu, 2022; Tronvoll et al., 2020)
and entrepreneurial mindset (Favoretto et al., 2022; Tronvoll et al.,
2020} for leadership. Especially the openness to innovation (Marcon
et al, 2022) and the ability to create an environment for innovation
deployment (Pham & Vu, 2022) are vital aspects that leaders and or-
ganizations should recognize for digital servitization. Similar to the
previously mentioned leadership aspects, the innovation characteristics
also fit the intellectual stimulation dimension of a transformational
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Methods
Data collection

The selection process for our research participants for the semi-
structured interviews followed the concept of purposive sampling
(Etikan et al, 2016). We contacted potential research participants
through the business-focused platform “LinkedIn” searching for “digital
services,” “servitization,” “digitalization,” and “digital transformation”
in job titles. We ensured they matched our target group by initial
questioning. This approach warrants sufficient knowledge and experi-
ence to contribute to our qualitative research (Bernard, 2017). One
researcher conducted and recorded the interviews from April 2023 to
July 2023 via the program “Microsoft Teams.” The raw data of the
transcripts was enhanced using the intelligent verbatim transeription
method (McMullin, 2023) with the support of the MAXQDA program
(VERBI Software, 2021). We reached code saturation after thirty
interviews,

Our interview guideline consists of open-ended questions to answer
our research question about which aspects of transformational leader-
ship support digital servitization. With open-ended questions, we certify
that the answers provide the necessary exploratory background on why
the leaders responded this way, as digital servitization is still a new
research area. The semi-structured interviews followed the logic of
starting with a short introduction to familiarize with the research
participant and the inquiry about the demographical background, such
as hierarchy level or industry association. Afterward, we created a
common understanding of the research subjects of digital servitization
and transformational leadership by outlining and discussing their defi-
nitions. Thus, this increases reliability and validity by ensuring the
researcher and research participant have the same understanding of the
research topic. The first substantial question was intentionally kept
general, inquiring about the required leadership skills for digital servi-
tization. After that, the outlined transformational leadership dimensions
(Idealized Influence, Inspirational Motivation, Individual Consideration,
and Intellectual Stimulation; see also Table 1) served as a baseline to
derive the following open-ended interview questions. We included
probing questions to deepen the und ding and nuances of the
participants’ responses further (Adams, 2015). Following this section,

Table 1
Characteristics of transformational leadership based on Avolio etal (1991); Bass
and Avolio (1990); Hay (2006); Kirkbride (2006); Stewart (2006).

Transformational | Transfor characteristics

dimension

Ideatized influence

being a role model

having a clear vision

creating a sense of purpose

obtaining the required extra effort from
followers

being emotionally mature

leader (Gumusluoglu & Ilsev, 2009; Stewart, 2006). In summary, desp
not being specifically mentioned in the extant literature, we can match
several discussed leadership characteristics for digital servitization to
transformational leadership attributes.

Despite outlining various leadership characteristics promoting digi-
tal servitization, existing research lacks specific research emphasis on
leadership skills for digital servitization as the primary research objec-
tive. Furthermore, as leadership encompasses a wide array of charac-
teristics and styles (Piwowar-Sulej & Igbal, 2023), a more structured
approach is required to guide how to succeed in digital servitization.
Thus, our research focused on transformational leadership to contribute
to the existing research gap. The specific structure and focus on a
dedicated leadership style aid in guiding practitioners in overcoming the
current complexity and difficulties of implementing digital servitization
business models.

being able to attract and inspire others
being an effective communicator

B ng optimism and enthust
demonstrating commitment to goals
setting an example of a hard worker
heing considerate of the personal needs of
employees

being an active listener

mentoring

promoting self-development

listening to all viewpoints to develop a spirit of
cooperation

establishing a supportive climate

building individuals’ confidence

fostering creativity and innovation
soliciting new ideas

encouraging a new look at old problems

being open to the ideas of followers

Individual consideration

Imtellectual stimulation
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Table 2 Table 3
Literature review on leadership aspects for digital servitization. Research participants.

Reference Leadership aspects Company level Number Share in %
Tronvell ef al. (2020 + Transformational shifts Executive 6 20 %

« Collaboration Vice President 5 17 %

& Agility Director 6 20 %

« Vision Head of ... 7 23%

» Focus on soft & social skills Manager & 20 %

« Entrepreneurial culture Total 30 100 %

! In_m_a.vafm Industrial sector Amount Share in %

» Discipline

» Change management Professional Services 5 17 %
Sklyar et al. (2019) + Collaboration Machinery 15 50 %

» Trust Automobiles & Components 1 3%

& Vision for change Chemieals 2 7%

« Sharing of knowledge Electrical Equipment 3 10 %
Pham and Vu (2022) » Organizational transformation IT Services 4 13%

» Collaboration with ecosystem Total 30 100 %

: ﬂs'fm R ot Leadership expetience Amsount Share in %
Téth et al. (2022) » Complexity 1o i izati lationsh <5 years 6 20 %

« Resistance to change 6-10 years ] 20 %

» Multi-actor involvement 11-20 years 10 B%

» Balance openness and control =20 vears B 27 U

» Strong stakeholder management skille Total 30 100 %

» Collaboration
Coreynen et al. (2020) » Strategic change il Arityost Bl 1o

L Female 6 20%

L Ity Male 24 B0 %
Bustinza et al. (2018) » Organizational change process Total 30 100 %

e 0 Iy guring the firm’s

capabilities

Long-term commitment to digital servitization
Serategic agility & fexibility
Communication skills
Ambiguity tolerance

Agile and collaborative mindset
Cultural shift

Soft skills are underestimated but highly important
Vision

Collaboration

Commitment

Agility

Entrepreneurship

Change culture

Vision

Flexibility

Openness for innovation
Know-how development
Collaboration

Shared vision

Business model change
Charisma

Organizational change

Soft skills

Cimini et al. (2021)

Favoretto et al. (2022)

Chirumalla et al. (2023)

Marcon et al. (2022)

Kim an {2018)

we concluded the interview's main section with a question about the fit
of transactional leadership for digital servitization to gain insights into
the interview partners’ opinions on the opposing leadership style
compared to transformational leadership. We further increased the
study's reliability as the quality and understanding of the respondents’
statements were additionally challenged and verified, Lastly, we asked
about additional insights that were not covered and concluded the
interview,

We can classify the research participants based on their company
rank, industry, and years of leadership experience (Table 3). Our digital
servitization leaders can be attributed to different company levels,
ranging from first-level Managers to Vice Presidents and Executives. We
considered an even allocation beiween company levels based on the
distribution among the different ranks. For classifying our thirty
research participants to the industry, we used the Global Industry
Classification Standard (GICS) as a globally valid standard (MSCI
2022). Most of our research participants were active in the machinery,
automobile, or electrical equipment industry, which can be seen as a

focus area of digital servitization. Another category included consultants
active in business and IT, supporting their clients in digital servitization
activities, classified as professional or IT services, Another criterion for
clustering our research participants is their leadership track record,
measured in years of leadership experience. Whereas six research par-
ticipants were at the beginning of their leadership career (<5 years),
sixty percent of the respondents had more than ten years of leadership
experience. A balanced distribution, including younger leaders, repre-
sents recently developed leadership coneepts and approaches. Lastly, six
of our research participants were female, whereas twenty-six were male.

Data analysis

We analyzed our data set based on thematic analysis following Braun
and Clarke (2006). More specifically, we applied a hybrid approach of
deductive (Crabtree & Miller, 1992) and inductive (Boyatzis, 1998)
thematic analysis. We chose this combined approach to analyze the re-
sponses to answer our research question (Fereday & Muir-Cochrane,
2006), On the one hand, we used our outlined transformational lead-
ership characteristics (Table 1) as a template from a deductive view. We
counted the references of the specific attributes of the four I's (idealized
influence, inspirational motivation, individual consideration, and in-
tellectual stimulation) within the transcripts. On the other hand, we
reviewed the data set inductively by adding attributes to the trans-
formational leadership categories mentioned during the interviews. The
results were structured with a three-stage system summarizing the
original codes into themes, which were further aggregated into di-
mensions (Gioia et al., 2013), Within the analysis, we excluded initially
created codes, which resulted in five or fewer counts due to their sta-
tistical relevance. Furthermore, we added a coding in shades of grey
based on the number of counts for which the specific code is used in our
analyses (Braver et al., 2021), Lastly, we included a question on the fit of
transactional leadership for digital servitization in our questionnaire, in
which we summarize the statements inductively as a separate category
in the results section. Researcher bias was addressed through an inter-
coder check between the research partners, which resulted in agreement
on the coding results (Mayring, 2014).
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Results

The following will present our results by displaying the deductive
and inductive thematic analysis for digital servitization and trans-
formational leadership (the data and analyses are also to be found here:
https://osf.io/Sydxg/?view_only=48a7e578bfd0470daf8 1 b66
002dofcd4).

The following section shows the characteristics mentioned by our
research participants as applicable use cases for transactional leadership
in digital servitization.

Transformational leadership for digital servitization

Fig. 2 depicts our results of the deductive and inductive analysis.
Besides structuring our findings into initial codes, themes, and di-
mensions, we add further information to the structure. On the one hand,
we describe whether the code originates from the deductive or inductive
analysis. If derived from the deductive analysis on transformational
leadership characteristics, we add the information to which dimension
(idealized influence, inspirational motivation, individual consideration,
or intellectual stimulation) we classified the code in Table 1. On the
other hand, we depict the number of codes that were applied during the
coding process. We structured the coding numbers into categories and
included a coloring label to better identify frequently mentioned items.
We organized our coding scheme into three dimensions: giving direction,
being employee-oriented, and creating an innovative and collaborative
environment. Furthermore, each dimension is further detailed by themes
and the corresponding initial codes.

Leaders should be able to create a vision and be goal-oriented within
the dimension of giving direction. Having a clear vision was identified as a
critical leadership characteristic associated with digital servitization. As
it is one of the most mentioned characteristics within the analysis, we
see it as a crucial success factor for digital servitization. The interviewed
digital servitization leaders emphasized this by statements such as “you
need to have a strong vision™ (Interview #22), “it is about the vision™
(Interview #16), or “you need to have a clear vision, and you need to be
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able to communicate that vision (Interview #3)." Demonstrating
commitment to goals is complementary to creating a vision to ensure
digital servitization is pursued effectively to achieve the desired targets.
For example, one research participant emphasized, “you still need to set
clear targets and expectations, so it does not go off in the wrong direc-
tion (Interview #21)." “You need to have the leadership skills that you
can make the whole organization work towards that goal (Interview
#13)" is another reference made by a Manager in the machinery in-
dustry. The second theme summarizes the leadership skills to motivate
employees for digital servitization. Within this theme, leaders should
consider multiple aspects from the deductive analysis of trans-
formational leadership characteristics. Our research participants espe-
cially emphasized the two subjects of being a role model and being able to
attract and inspire others based on the number of codes. A statement
mentioned multiple times in the context of role modeling is “leading by
example (Interview #4, #11, #15).” The other codes associated with the
theme of motivating employees, creating a sense of purpose, obtaining
extra effort from followers, and generating optimism and enthusiasm
received fewer individual mentions than those outlined before. In the
theme of allowing for freedom, we summarized the three leadership
characteristics: creating freedom within boundaries, empowering employees,
and enabling employees. Those provide further details to the previously
mentioned ability to formulate a clear vision by leadership but grant
employees the autonomy to work towards the agreed targets indepen-
dently. For example, leaders “should not do everything on [their] own,
but enable the people (Interview #27)," or “leadership means setting
boundaries where you want to go but also giving people the freedom
(Interview #2).”

The second dimension, being employee-oriented, summarizes the
two themes applying soft skills and driving change. By explicitly outlining
specific aspects of soft skills, our findings explain details which skills
especially support the organizational change process around digital
servitization, which extant literature describes as critical but under-
estimated (Cimini et al., 2021; Tronvoll et al., 2020). A code arising from
the transfor | leadership di of individual consideration,
being considi of employees’ p I needs, received more than twenty

# of codes  Greyscals code

<0 [

1-18

16-20
273
»30 I

2o o1 tamd o

Fig. 2. Results of deductive and inductive analysi

for digital servitization.
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codes, thus showing significant importance for leading digital serviti-
zation. For example, one Manager emphasized: “1 try to understand what
is important for people (Interview #9).” Another perspective from a
Director outlined that “it is a lot about personal contact and always
understanding what drives them (Interview #7).” In conjunction with
promoting self-development, showing empathy, being an active listener, and
building irust, we outline specific attributes leaders should consider in
their relationships with their teams and employees. Those can also be
seen as foundational blocks for the theme driving change. Mainly driven
by the significantly changing business models and job descriptions of
employees, leaders must focus on change management, which is asso-
ciated with digital servitizaton (Bustinza et al., 2018; Kim & Toya,
2018). Purthermore, leaders should consider employees' fears arising
from digital servitization changes. One executive stated that “change
very often also creates fear (Interview #18)", which underlines our
previous statement. Our research participants saw a critical success
factor in being an effective communicator. A Manager in the IT services
industry mentioned, “[...] you also need to understand that communi-
cation, effective communication is a eritical success factor for change
management (Interview #25)". Furthermore, communication also links
to the topic of vision, as one Director mentioned, “[...] making a vision
come to life (Interview #26)". Based on our analysis's high number of
codes, we can conclude that focusing highly on employees and their
well-being and communication are central success factors in applying
transformational leadership for digital servitization.

The third dimension was labeled creating an innovative and collabo-
rative environment. Mainly from the transformational leadership
dimension of intellectual stimulation, the codes associated with
embracing innovation received similar codes in the medium range
compared to other items. All four characteristics, fostering creativity and
innovation, soliciting new ideas, encouraging a fresh look at old problems,
and being open to the ideas of followers, should be considered by leaders to
complement their skills to advance digital servitization. Even though
digital servitization offers new business model capabilities, our research
participants did not perceive spurring innovation and creativity as the
utmost priority for leadership priorities. Nevertheless, leaders must keep
this transformational leadership dimension on the radar to complement
their skills for digital servitization. One research participant stated,
“[...] you have to be truly open-minded and have to see all the possi-
bilities that are outside the box (Interview #13).” Another executive
confirmed the link between digital servitization and innovation: “One
thing is when we want further to drive this kind of service products to
the market, then I think that has to do a lot with innovation. The
required competencies are computation, curiosity, and creativity, but
also topics like risk-taking (Interview #8).” The second theme, creating a
collaborative work environment, entails establishing a supportive climate
and listening to all viewpoints to develop a spirit of cooperation. The latter of
the two was coded more than thirty times, highlighting the importance
of this transformational leadership characteristic for digital servitization
for our research participants. One Manager emphasized the need for
close cooperation and listening to each other: “Work with your em-
ployees and try to understand together with them (Interview #25)",
which is also underlined by a statement from an Executive: “It is usually
better to create it together with the people to bring in different per-
spectives (Interview #15)." Lastly, leadership for digital servitization
requires fostering exchange through promoting collaboration and
networking. Leaders should encourage the exchange between de-
partments, disciplines, and different business units, primarily driven by
the cross-functional characteristic of digital servitization.

Transactional leadership for digital servitization

As a complementary analysis, we summarized our research partici-
pants' statements regarding the fit of transactional leadership for digital
servitization. Even though some characteristics were only mentioned
once or twice, certain elements gained significant mentions,
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highlighting the situational awareness needed to distinguish between
transactional and transformational leadership for digital servitization.
We clustered the identified items based on the associated context in
Table 4.

We classified the responses from three of our research participants as
goal context. This implies the argument that transactional leadership fits
digital servitization if there is a defined end goal and it is suitable for goal
achievement. In this context, transactional leadership aspects can be
applied if the innovation character of the digital servitization activities
is incremental, thus requiring less transformational leadership attri-
butes. Eight responses were associated with application context, meaning
there can be certain situations where leaders are better equipped with
transactional leadership characteristics than transformational leader-
ship. For example, one research participant saw benefits in applying
transactional leadership elements in leading data analytics tasks due to
the high expertise and structure required. Another research participant
preferred the leadership style for setting up structures. Within this data
set, a significant mention of five codes is the application of transactional
leadership for crisis mode, for which existing research sees advantages
over transformational leadership (Anwar, 2017). For instance, this could
occur with failing data connections or customer relationship issues
within digital servitization business models. A research participant’s
statement underlines this: “If something is not working and there is a
loss at the customer because the machine stands still, you cannot be
creative for months until you come up with a solution there. I think
immediate action is required, and you are coming up with strict
follow-up and ToDos (Interview #2)." Another research participant
preferred aspects of transactional leadership for structured problem--
solving, which can also be associated with emergencies or failures. This
analysis's highest number of codes is attributed to the time context.
Several leaders recognized a difference between different stages of the
digital servitization journey, thus requiring a shift from a trans-
formational to a transactional leadership style. Especially once the
initial development of the business model is successful, our research
participants recommended gradually shifting from transformational to
transactional leadership elements for scaling implementing, and
improving the existing business models. A Director mentioned, “towards
the end of an implementation, or the more it is about implementing it,
just scaling it up, the more transactional elements could fit in (Interview
#2).” We connected four responses with the people context, meaning that
our research participants emphasized the need to apply transactional
leadership for specific groups within digital servitization. On the one
hand, two research participants recommended using more transactional
leadership elements for sales and service employees. On the other hand,
two leaders pointed out that cultural differences require a more trans-
actional leadership approach for certain cultures. Finally, two of our

Table 4
Transactional leadership for digital servitization.

Context Characteristic # of total codes

Goal context Defined end goal 2
Goal achievement 1
Subtotal 3

Application context Data analytics 1
Setup structures 1
Crisis mode 5
Problem-solving 1
Subtonal 8

Time context Scaling 3
Different siages 1
Implementation & improving %
Subtoal 11

People context Cultural differences 2
Sales & service personnel 2
Subtotal 4

Mo fit for digital servitization 2

Total 28
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research participants emphasized seeing no fit for transactional leadership
e dlsitnd e visbucithir:

Based on the three analyses described, we summarized our findings
on connecting transformational leadership to digital servitization in
Fig. 3. Based on the most mentioned leadership characteristics from the
deductive analysis, we enhanced the depiction by adding frequently
stated activities from the inductive analysis. Lastly, we pointed out the
use cases where our research participants saw high applicability of
transactional leadership for digital servitization.

Our findings summarize that the effective application of trans-
formational leadership for digital servitization consists of three focus
areas. Firstly, leaders should give direction to their employees by
creating a compelling vision for digital servitization within the com-
pany. Thus, our findings agree with discussions in extant literature
describing vision as a vital success factor for digital servitization
(Chirumalla et al., 2023; Sklyar et al., 2019; Tronvoll et al., 2020).
Within this vision, we summarized that employees must be given
freedom within the aligned boundaries. This emphasizes a clear ten-
dency towards the fit of transformational 1 hip, wi trans-
actional leadership would imply a much stricter monitoring and
deviation management (Bass et al., 2003; Kirkbride, 2006). Addition-
ally, leaders should firmly commit to goals to succeed in digital servi-
tization which is also outlined by Favoretto et al. (2022), Enriching the
essential task of vision creation for digital servitization (Marcon et al.,
2022; Pham & Vu, 2022; Tronvoll et al,, 2020), with the additional
transformational leadership characteristic of providing freedom within
boundaries, we provide further and more specific context to the more
high-level topic of vision creation. Additionally, leaders should focus on
motivating their employees and act as role models to lead digital ser-
vitization activities.

Secondly, we derived a strong employee orientation to implement
business models in the context of digital servitization. Consequently,
understanding how to consider employees’ personal needs and incor-
porate those into the leadership decision-making process is an essential
leadership task. In line with the previous statement, leaders should take
the time to listen to their employees. In the context of digital servitiza-
tion, our research participants emphasized a vital need for communi-
cation skills, which fits the definition of a transformational leader {1y,
2006), Digital servitization is a significant change process for the com-
pany and its employees. Thus, leaders must actively manage the
inherent change process. With the leadership activities associated with
the focus area of employee orientation, we provide further insights into
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the so far acknowledged but under-researched area of soft skills for
digital servitization (Cimini et al., 2021),

As digitalization and servitization are two novel attributes for
incumbent companies, we recommend focusing on creating an innova-
tive and collaborative environment as a third focus area for leaders.
Leaders enable innovations by supporting and creating collaboration
within the firm and across organizational boundaries. Collaboration can
be seen between individual employees, different departments, or across
organizational borders with customers, suppliers, or other stakeholders.
Our findings also correspond to the call by Pham and Vu (2022) to
develop an environment for innovation deployment, Furthermore,
leaders should be open to ideas and feedback on a continued basis. These
aspects align with the transformational leadership characteristics of
cooperation and establishing a supportive climate (Stewart, 2006) and
are also underscored by the research work of Sklyar et al. (2019)
describing the need for increased intra-firm collaboration and cooper-
ation in ecosystems.

Besides the strong correlation between transformational leadership
attributes, we recommend using certain transactional leadership aspects
for specific use cases within the digital servitization journey. After a
certain amount of time, the innovative character of digital servitization
will decrease, and specific business models will be seen as part of regular
business operations. Therefore, after building the business model,
transactional leadership skills support implementing, scaling, and
improving digital servitization activities. Another essential use case is
the use of transactional leadership in crisis scenarios during digital
servitization to ensure clear guidance and order to solve the present
situation.

Based on the outlined leadership aspects, we recommend applying
transformational leadership characteristics to build digital servitization
business models. Furthermore, guiding the inherent change through
giving direction and employee orientation is attributable to trans-
formational leaders. Nevertheless, we conclude that transactional
leadership aspects find their use cases for maintaining the business
model, such as improving or ging erises. Therefore, the more the
maturity level for digital servitization increases, the more transactional
leadership elements support further scaling the business. Our findings
align with existing research that recommends that the effectiveness of
transformational and transactional leadership styles depends on situa-
tional use and environmental factors. For example, this relates to
regional characteristics (Wamalwa, 2023), aiming at exploration or
exploitation activities (Asif, 2019; Hoessler & Carbon, 2024), or
industry-specific differences (Abbas & Ali, 2023).

Furthermore, putting our findings in a broader context of existing
research on leadership in general and leadership for digitalization, we
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Fig. 3. Focus areas for leadership for digital servitization (own illustration based on the empirical findings).
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find the following conclusions. The focus area of giving direction that we
outlined as crucial for leading digital servitization, mainly including the
aspect of creating a vision, is also often referred to in research on leading
digital transformation (Cortellazzo et al., 2019; Klein, 2020; Larjovuori
et al., 2016; Sainger, 2018; Tagscherer & Carbon, 2023), In the same
context, change management as part of being employee-oriented cor-
relates with findings of extant digital leadership research that sees
embracing and managing change as a central leadership characteristic
(Kane et al., 2019; Porfirio et al., 2021; Shah & Patki, 2020; Zulu &
Khosrowshahi, 2021). For leading digitalization activities, previous
research has indicated transformational leadership as well suited (Diller
et al., 2020; McCarthy et al., 2022; Philip, 2021; Sow & Aborbie, 2018),
which we also confirmed for digital servitization as a sub-topic of digi-
talization. Compared to the original works of transformational leader-
ship (Bass, 1985; Bass & Avolio, 1990; Hay, 2006), creating a strong
vision, being an effective communicator, and the consideration of em-
ployees’ needs is shared with the presentation of our results of leader-
ship skills for digital servitization. However, established leadership
research has not explicitly described change management and
innovation-orientation characteristics. Nevertheless, those skills have
become more relevant with the rising interest in digitalization. There-
fore, our research outcomes of transformational leadership skills for
digital servitization expand the existing leadership by considering cur-
rent industry movements.

Regional or cultural differences in leadership effectiveness are
acknowledged in research areas neighboring leading digital servitiza-
tion. For example, Espina-Romero et al. (2023) offered insights into
cultural differences in digital leadership. In servitization research, Kim
and Toya (2018) concluded that transformational leadership supports
advancing servitization in Japanese manufacturing firms. Also, the
effectiveness of transformational leadership among different cultures
was reviewed by Budur (2020), who concluded that transformational
leadership is more effective in low-avoidance cultures. On the contrary,
cultures with high power distance are more suited to transactional
leadership styles. Moreover, the advancements in digitalization vary
between countries based on regional development and maturity levels
(Boikova et al., 2021).

Conclusion

Our research was targeted to contribute to existing digital serviti-
zation research, especially the under-researched area of managing the
inherent complexity of digital servitization (Toth et al., 2022; Tronvoll
et al., 2020), by elaborating on transformational leadership style and
especially which specific attributes support leaders in digital servitiza-
tion activities. Through conducting 30 semi-structured interviews, we
gained valuable insights from leaders involved in digital servitization
initiatives within their companies. Based on analyzing the interview
transcripts deductively and inductively, we derived a set of leadership
attributes our experts saw as important for digital servitization. There-
fore, we can conclude that transformational leadership can be seen as a
supportive pathway approaching and building digital servitization
business models. Formulating a vision and focusing on change man-
agement are vital elements for leaders in digital servitization, simulta-
neously being closely associated with a transformational leader (Hay,
2006; Kirkbride, 2006), Through applying the specific lens of leadership
for digital servitization, we present three focus areas: giving direction,
being employee-oriented, and creating an innovative and collaborative
environment, including the corresponding activities (see Figs. 2 and 3).

Furthermore, we confirm the findings of previous digital servitiza-

tion research outlining creating a vision (Favoretto et al., 2022; Marcon
etal., 2022; Pham & Vu, 2022; Sklyar et al., 2019; Tronvoll et al., 2020),
internal and external collaboration (Cimini et al., 2021; Favoretto et al.,
2022; Marcon et al., 2022; Pham & Vu, 202 lyar et al., 2019; Taoth

et al,, 2022; Tronvoll et al., 2020), and organizational change (Bustinza
et al., 2018; Coreynen et al., 2 Kim & Tova,

N20; Favoretto et al., 2
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2018; Marcon et al., 2022; Tronvoll et al.,, 2020) as critical success
factors for digital servitization. Nevertheless, we combine all those el-
ements with further aspects, such as an innovative environment and,
especially, detailing the under-researched aspect of soft skills (Cimini
et al., 2021) within the view of transformational leadership. Moreover,
by including the specific use cases for transactional leadership, such as
maintaining and scaling business models or managing crises in digital
servitization, we provide a differentiated view and situational re-
quirements for leaders to shift their approach.

From a theoretical perspective, our findings contribute to the sci-
entific discussion on digital servitization. Linking digital servitization
with leadership provides a better understanding of why several authors
considered implementing digital servitization business models complex
({Gebauer et al., 2021; Toth et al., 2022; Tronvell et al., 2020). The
intersection of digitalization and servitization as a significant disruption
of companies’ competitive landscape requires a holistic leadership
approach involving multiple facets such as change management, inno-
vation, or commitment to goals. Furthermore, using transformational
leadership as a specific research direction presents a distinct and
actionable approach for use cases in leading digitalization activities.
Expanding those thoughts opens the door for future research in this
direction. Outlining the most relevant transformational leadership as-
pects for digital servitization through the thematic analysis provides a
structure that can be used as a template for other use cases of trans-
formational leadership or other digitalization activities.

Practitioners can also gain insights from our research. On the one
hand, we propose applying transformational leadership elements to
approach digital servitization. Moreover, boards and top management
are supported by assigning transformational rather than transactional
leaders to lead companies’ digital servitization initiatives. On the other
hand, leaders better understand the required focus areas for digital
servitization: Giving direction, being employee-oriented, and creating
an innovative and collaborative environment. When applying the asso-
ciated leadership activities, leaders have better guidance on approach-
ing and managing digital servitization. Besides focusing on strategic and
technical advancements, ensuring that soft skills are applied to involve
employees and stakeholders is a vital success factor for the required
organizational change towards digital servitization. Finally, specific use
cases requiring transactional leadership support more explicit decision-
making in crisis scenarios. It reminds organizations to constantly re-
evaluate whether digital servitization initiatives have matured and
should be treated more with transactional leadership elements. Our
study contributes to practitioners by providing a structured roadmap,
including central leadership aspects and skills to advance digital servi-
tization business models within their companies.

From a social perspective, our research findings also provide value to
extant literature. On the one hand, we specifically outline the consid-
eration of employees’ needs and listening to them as key success factors
in leadership for digital servitization. This offers a human perspective
within our fast-paced environment and contributes to managing em-
ployees’ stress levels (Harahap et al., 2023). Transformational leader-
ship’s distinet focus on those social-oriented subjects improves
employee well-being within companies (Arnold, 2017), especially in the
context of digital servitization activities. Also, creating a collaborative
work environment, which we outlined as a success factor for digital
servitization, creates an inclusive work atmosphere. On the other hand,
effective leadership in digital servitization activities allows advance-
ments in sustainability (Lyu, 2024) by providing proper resource allo-
cation strategies. Thus, it indirectly supports the efficient use of energy
due to the resource intensity of digitalization (Deming et al., 2023).

Limitations and further research implications
Although applying a well-established qualitative scientific research

approach through semi-structured interviews and analyzing them by
content analysis, we acknowledge the limitations of our study. Firstly,
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although conducting thirty interviews represents a significant founda-
tion of data collection, our chosen qualitative research method is
incumbent on its restrictions of statistical validity. The selection of
research participants through purposive sampling offers the risk of
biased and unbalanced research data. However, our research partici-
pants represent different hierarchical levels, industries, and leadership
track records, thus covering a wide range of expertise. Also, initial
questioning before conducting the interview ensured the research par-
ticipants’ knowledge of digital servitization and leadership. Further-
more, gaining the insights of thirty leaders in digital servitization offers
more diverse insights than case-study-based research in extant literature
covering only a few companies. As we pursued gaining insights from
different industries, management levels, or leadership experience, we
did not specify or cluster our research findings according to those cat-
egories. Focusing on a dedicated industry would offer further research
possibilities to provide more details on our findings. Additionally, a
deductive approach in our first analysis initially limits the results based
on the defined coding criteria. However, establishing them on a litera-
ture review (see Table 1), adding an inductive analysis of our data set,
and analyzing the responses concerning transactional leadership negates
these restrictions. Also, linking several of our identified results to
existing research on digital servitization solidifies our results.

Although our findings contribute to the identified research gap on
managing and guiding the complexity of digital servitization (Gebauer
2021; Toth et al.,, 2022; Tronvoll et al.,, 2020) by identifying
transformational leadership style as a viable orientation, we recommend
further research to the digital servitization research community. We
suggest deepening the convergence of digital servitization and leader-
ship research. As indicated earlier, the selected research method and
purposive sampling aimed to gain balanced insights across industries or
geographical regions. A more specific and deepened understanding of
individual industries offers future research potential. For example,
additional research could compare the degree of specific trans-
formational or transactional leadership attributes between the machin-
ery and the electrical equipment industry sectors. As our research
participants acknowledged potential regional differences in the effec-
tiveness of transformational leadership, we propose research that dif-
ferentiates leadership styles for digital servitization across geographical
regions. The specific research could benefit the scientific community
when industry or regional-specific findings can be abstracted to the
discourse on leading digital transformation.

Digital servitization has been recognized as an organizational change
process (Bustinza et al, 2018). However, we recommend conducting
further research on how leadership influences the acceptance of orga-
nizational change and the subsequent success in digital servitization.
Furthermore, we see benefits in focusing on leaders as individuals and
their required skill sets as they are responsible for driving change within
organizations (Faix, 2020).

Despite offering more concrete details on the required leadership soft
skills for digital servitization, we acknowledge the need for further
research. On top of our exploratory research outcomes for soft skills for
digital servitization, using a quantitative research design will gain
further and statistically rich data. Lastly, we recommend further
research on the gradual shift from transformational to transactional
leadership based on the maturity stage of digital servitization, providing
more insights into time frames or trigger points for adapting the lead-
ership style.
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