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Abstract

At present, industrial companies face increasingly complex challenges. Shrinking prod-
uct margins and changing customer needs form the core of these demands. A reliable
service business offers an attractive option to industrial companies wanting to evade
from the current conditions. In addition, ongoing digitalization is taking services to a
new level. The resulting digital services combine the latest technological trends with
their ability to meet individual customer needs. Therefore, industrial companies turn to
digital services to protect and increase their competitive advantage. However, existing
digital services miss the predefined targets of most industrial companies. This shortcom-
ing is caused by firms developing digital services primarily based on product-driven
innovation approaches. Also, academia remains silent on suitable digital service inno-
vation practices. In response, this dissertation develops a new digital service innovation

approach for industrial companies.

The dynamic capabilities view provides the conceptual framework to develop these
new organizational capabilities. Organizational processes, comprising routines, arti-
facts, and actors, implement the required innovation (i.e., dynamic) capabilities in prac-
tice. Moreover, systematic literature analyses provide the foundation for the presented
research. In addition, two empirical studies enhance the theoretical insights on digital
service innovation. First, an in-depth interview study explores necessary routines in
practice at 24 organizations. Second, focus group research involving eight industrial
companies expands the previous understanding of digital service innovation to an im-

plementable approach.

Finally, this dissertation presents a management framework of digital service inno-
vation governance and process models built on routines, artifacts, and actors. The gov-
ernance model transforms industrial companies’ organizations. Thereby, organizational
alignment and sufficient performance control enable digital service innovations. The
process model directs the firms through these innovations by applying three innovation

modes: identification, conceptualization, and implementation.

In sum, this dissertation makes a valuable contribution to digital service innovation
research and practice. The findings close the gap in the literature between defined rou-
tines and high-level dynamic capabilities. In practice, the management framework es-
tablished in this study constitutes a powerful tool that helps industrial companies build
robust digital service businesses. Its application at industrial companies drives cus-
tomer-centric, digital service innovations that overcome the increasing challenges in the

markets.
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Zusammenfassung

Sinkende Produktmargen und sich kontinuierlich dndernde Kundenbediirfnisse treiben
zunehmend die Marktanforderungen fiir Industrieunternehmen in die Hohe. Neue An-
gebote, wie digitale Services, sind hingegen ein attraktives Mittel fiir Industrieunterneh-
men, um sich besser im Markt zu positionieren. Dabei ermdglicht die fortschreitende
Digitalisierung immer individueller, Kundenbediirfnisse zu erfiillen und somit den
Wettbewerbsvorteil gegentiber der Konkurrenz zu stirken. Viele Industrieunternehmen
schaffen es jedoch nicht, die angestrebten Ziele mit ihren bereits existierenden digitalen
Services zu erreichen. Ein wesentlicher Grund dafiir ist, dass hdufig produktgetriebene
Innovationsansétze als digitale Serviceinnovation eingesetzt werden. Allerdings funkti-
oniert diese Ubertragung der Innovationsmethoden nicht. Gleichzeitig besteht auch in
der Wissenschaft bisher noch kein passendes Modell zur Innovation von digitalen Ser-
vices. Daher wird in dieser Dissertation ein neuer Ansatz fiir Industrieunternehmen auf-
gezeigt, der es diesen Unternehmen ermdglicht erfolgreich neue digitale Services zu

entwickeln.

Diese Arbeit basiert auf der Theorie der dynamischen Fahigkeiten, die den Rahmen
fiir den neuen Innovationsansatz setzt. Der Theorie nach werden Innovationen durch
organisationale Prozesse, bestehend aus Routinen, Artefakten und Akteuren in den Un-
ternehmen umgesetzt. Dieses konzeptionelle Verstindnis von Innovation wird durch
systematische Literaturanalysen und basierend auf empirischer Forschung mit Hilfe von

Interviews und einer Fokusgruppe im Verlauf der Arbeit erweitert.

Als Kernergebnis préisentiert diese Dissertation ein System fiir die Steuerung und
Umsetzung digitaler Serviceinnovationen mittels Routinen, Artefakten und Akteuren.
Dabei libernimmt ein Governance-Modell die libergeordnete Steuerung zur notwendi-
gen organisatorischen Transformation der Industrieunternehmen und die Lenkung der
Entwicklung neuer digitaler Services. Die Umsetzung wird durch ein Prozessmodell ge-
staltet, das Industrieunternehmen durch die drei Innovationsmoden der Identifikation,

Konzeptualisierung und Implementierung fiihrt.

Insgesamt leistet diese Dissertation somit einen wertvollen Beitrag zur Forschung
und Praxis im Bereich der digitalen Serviceinnovation. Einerseits schliessen die Ergeb-
nisse die Liicke in der Literatur zwischen definierten Routinen und tibergeordneten dy-
namischen Fahigkeiten. Fiir die Praxis stellt das in dieser Studie entwickelte Innovati-
onssystem ein vielversprechendes Instrument dar. Mit dessen Hilfe konnen Industrieun-
ternehmen kundenorientierte, digitale Serviceinnovationen vorantreiben, um die wach-

senden Herausforderungen in den Mérkten zu bewdéltigen.
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1 Introduction

Almost a century ago, Schumpeter (1934) realized the importance of a firm’s innovation
activities to gain and retain a competitive advantage in the market. Following Schum-
peter, industrial companies have, for decades, transformed their traditional offerings to
uphold or develop their market position (Cusumano, Kahl, & Suarez, 2015). Today, this
transformation mainly focuses on service-oriented offerings that are constantly ad-
vanced by digital technologies (Oliva & Kallenberg, 2003; Savastano, Amendola,
Bellini, & D’Ascenzo, 2019). Industrial companies expect these digital services to im-

prove their position in the global markets (Kindstrom & Kowalkowski, 2014).

This study supports industrial companies’ digital service innovation. From the com-
panies’ point of view, external and internal drivers motivate this research. Externally,
the ongoing digitalization and aggravating market conditions continuously challenge the
firms’ competitive advantage. Internally, the current organizational capabilities of in-
dustrial companies are no longer sufficient to drive digital service innovation. Also, ac-
ademia scarcely assists with a viable digital service innovation approach. Against this
background, the subsequent sections elaborate on this study’s motivation, theoretical

foundation, contribution, and direction.

1.1 Managerial relevance

Industrial companies based in western economies face increasing competition in their
markets. Asian manufacturers increase their appeal to customers by offering lower
prices and catching up with the application of advanced technologies (Burgelman,
1996). Moreover, large technology firms such as Amazon, Apple, or Google are taking
the competition in industrial markets to the next level (Sebastian et al., 2020; Teece &
Linden, 2017). Their digital technologies provide customers with more convenient so-
lutions, thereby sparking new customer demands. As a result, market conditions have
become more complex, volatile, and uncertain (Loonam, Eaves, Kumar, & Parry, 2018;
Matt, Hess, & Benlian, 2015). A possible exit from these conditions is the reinforcement
of industrial companies’ current competitive advantage, enabling them to remain attrac-
tive to customers (Berman, 2012; Fitzgerald, Kruschwitz, Bonnet, & Welch, 2014; Gray,
El Sawy, Asper, & Thordarson, 2013; Hess, Benlian, Matt, & Wiesbock, 2016;
Sebastian et al., 2020; Svahn, Mathiassen, & Lindgren, 2017).
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The release of new services is a promising avenue to gain competitive advantages.
Witell, Gustafsson, & Johnson (2014) highlight services’ capacity to strengthen com-
petitive advantage by leveraging the installed base as a platform to sell services. Con-
trarily, most service offerings miss their performance targets (Bakas, Powell, Resta, &
Gaiardelli, 2012).

Underperforming services are related to industrial companies’ historical lack of the
required capabilities (Kindstrom & Kowalkowski, 2014; Spring & Araujo, 2009;
Tukker, 2015). Industrial companies have crafted leading approaches to product devel-
opment in order to thrive in their core business and are still shaped by their focus on
traditional products and their technology-driven development. Service innovation, how-
ever, calls for a different skill set (Kindstrom & Kowalkowski, 2009). For example, it
demands iterative approaches involving interdisciplinary teams (Troilo, De Luca, &
Guenzi, 2017).

Service innovation also embodies new management practices to purposefully steer
this unique and complex innovation process (Meier, Roy, & Seliger, 2010). Neverthe-
less, managers often neglect to build the organizational capabilities necessary for service
innovation (Szwejczewski, Goftin, & Anagnostopoulos, 2015). The rise of digital tech-
nologies intensifies the consequences of this neglect, while service innovation gravitates
toward developing digital services (e.g., remote monitoring or diagnostics)
(Allmendinger & Lombreglia, 2005; Wiinderlich, Wangenheim, & Bitner, 2013). These
more advanced services utilize rising data streams sourced from the installed base or
third-party devices (Opresnik & Taisch, 2015).

The new realm of services and their digital enhancement call for further support as
they challenge firms’ capabilities. In this regard, more and more managers are seeking
guidance to improve their digital service innovation (Biemans, Griffin, & Moenaert,
2016). A dedicated and formalized digital service innovation approach, comparable to
existing product development approaches, would increase the success of digital services
and support managers throughout their innovation endeavors (De Brentani, 2001;
Gebauer, Fleisch, & Friedli, 2005; Meier et al., 2010).

1.2 Theoretical relevance

Initially, Vandermerwe & Rada (1988) coined the term servitization to describe the ex-
tension of a traditional product business with services. Currently, academia extensively

addresses this transition of industrial businesses toward digital service offerings (Witell,
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Snyder, Gustafsson, Fombelle, & Kristensson, 2016). In the process, servitization re-
searchers developed a shared understanding of digital service innovation as a firm’s dy-
namic capability. Subsequently, the dynamic capabilities view (DCV) has emerged as
the dominant perspective in this field. (Rabetino, Harmsen, Kohtamiki, & Sihvonen,
2018).

Academia typically concentrates on studying the dynamic capabilities at firms’ rou-
tine levels (Gebauer, Saul, Haldimann, & Gustafsson, 2017). As such, the literature
identifies extensive sets of routines executed by firms (Stihle, 2020). This primary focus
on routines relates to a narrow interpretation of dynamic capabilities. The general con-
struct of dynamic capabilities is operationalized through organizational processes that,
in turn, comprise routines, artifacts, and actors (Feldman & Pentland, 2003; Helfat et al.,
2007). Therefore, the routines only represent a building block that constitutes an organ-

izational process and, eventually, a dynamic capability (Teece, 2007).

The literature has a limited capacity to link the existing sets of routines to an over-
arching organizational process of digital service innovation (Den Hertog, van der Aa, &
de Jong, 2010; Kindstrom, Kowalkowski, & Sandberg, 2013; Pettus, Kor, & Mahoney,
2009). Furthermore, related artifacts and actors — with an ability to enhance the current
understanding of digital service innovation — are missing in this field as a dynamic ca-
pability. In response, this study addresses the current shortcomings by developing a new

governance and process framework based on the DCV.

1.3 Scientific perspective

A relativistic view drives the ontological perspective of this research. “Realities are ap-
prehendable in the form of multiple, intangible mental constructions [...] and dependent
for their form and content on the individual persons or groups holding the constructions”
(Guba, Lincoln, & others, 1994, pp. 110-111). Furthermore, this research is enhanced
by a constructivist epistemology. Knowledge comes “into existence in and out of our
engagement with the realities of our world. There is no meaning without a mind. Mean-
ing is not discovered, but constructed” (Crotty, 1998, pp. 8-9). Thus, in accordance with
the presented descriptions, the relativistic and constructive attitude contributes to the

investigation’s character.

Digital service innovation is still an emergent research topic in academia and practice.
Therefore, its construction can benefit from inductive case study research (Yin, 2018).
Accordingly, this study’s key findings are derived from empirical data, which introduce

multiple realities. Each data source, ranging from personal or company-wide insights to
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the formation of a focus group, acts in a unique environment and builds its own reality.
A focus group, in particular, contains two reality levels. First, each participant intro-
duces an own view to the group. Second, the group itself builds a mutual understanding
through a series of joint meetings. The peculiarities of these realities and their construc-

tion are factors that influence the research process.

1.4 Research objectives

Academia typically stresses the importance of building organizational capabilities to
achieve the firms’ overarching goal of competitive advantage (Fischer, Gebauer,
Gregory, Ren, & Fleisch, 2010). Therefore, this dissertation adopts an organizational
capability perspective to support industrial companies in their transformation toward a
strong competitive advantage through a successful digital service business. In this sense,

as a theoretical lens, the dynamic capabilities view supports this study (Section 2.2).

In particular, the research aim is to enhance the current state of the literature about
the definition of digital service innovation’s organizational approach (Chapter 2).
Thereby, regarding their organizational capability development, industrial companies
are provided with further guidance to overcome their reluctance to build suitable capa-
bilities for digital service innovation (Warner & Wiger, 2019). Table 1 presents two
core research gaps that motivate the present research. They are derived from a system-
atic literature review (Blum, Budde, & Friedli, 2019) and from additional forward and

backward analyses of the relevant literature.

Table 1: Research gaps

# Research gap Indicative sources

1 Digital service innovation needs new Bessant, Lehmann, & Moslein (2014); Herrera
management mechanisms to steer the in-  Gonzalez & Hidalgo Nuchera (2019); Meier et
novation process sufficiently al. (2010); Pal & Zimmerie (2005); Panesar &

Markeset (2008); Tjernehgj & Nicolajsen (2018)

2 Digital service innovation needs a defined Biemans & Griffin (2018); D’ Alvano & Hidalgo
organizational process to leverage its full ~ (2012); De Brentani (2001); Dérner, Gassmann,
potential as a dynamic capability & Gebauer (2011); Lusch & Nambisan, (2015);

Nambisan, Lyytinen, Majchrzak, & Song
(2017); Song, Song, & Di Benedetto (2009)
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Five research questions, which drive this study, are distilled from the research gaps.

Table 2 presents the primary research question (PRQ), supported by four secondary re-

search questions (SRQ).

Table 2: Research questions

1D Research questions

PRQ How should industrial companies pursue digital service innovation?

SRQ-1 What organizational routines constitute digital service innovation?

SRQ-2 What artifacts support digital service innovation?

SRQO-3 What actors manage the operationalization of digital service innovation, and what
are their role profiles?

SRQO-4 How should a management framework be designed to guide practitioners through

digital service innovation?

The research framework, depicted in Figure 1, guides the operationalization of the

dissertation. It connects the three clusters of dynamic capabilities (sensing, seizing, and

transforming) and organizational processes in the context of digital service innovation.

Sensing and seizing are the clusters that refer to the innovation process. Transforming

relates to the required management mechanism as governance. Combined, they lead to

the desired outcomes.

Dynamic Capabilities

Organizational Processes Outcomes

Transforming

rDigital Service Innovation Governance

Routines -+ Artifacts —*  Actors

S

Routines - Artifacts -  Actors

Competitive

Routines —* Artifacts *  Actors Digital Service
Advantage

‘Digital Service Innovation Process

Figure 1: Research framework. Own illustration (based on Feldman & Pentland, 2003; Teece, 2007)
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1.5 Research design

This dissertation follows an iterative research approach (Figure 2 and Figure 3). A sys-
tematic literature review (Blum et al., 2019) and previous research on service innovation
routines (Stdhle, 2020) serve as its foundation. The theoretical understanding of digital
service innovation is enhanced by case study research (i.e., a multiple case study and a
single embedded case study). This research method suits the emergent topic of digital
service innovation (cf. Eisenhardt, 1989; Voss, Tsikriktsis, & Frohlich, 2002). Further-
more, the explorative character of the research questions and objectives contributes to
the case studies’ application (Yin, 2009).

Research as an iterative learning process

Questions
addressed to
practice

Practical
problems

Initial findings
from literature

Data

theoretical .
collection

knowledge

Initial findings Differentiation, Critical Practical
from practice abstraction reflection phenomena

I
[
[
[
\
\
\
[
[
i
I (Preliminary)
[
}
|
\
[
[
\
\
\
\
[
\
\
[
|

N\ ,
AN Theoretical work - Empirical work

Figure 2: Iterative research process
(adapted from Baumbach, 1998; Gassmann, 1997; Kubicek, 1977; Tomczak, 1992)

The multiple case study is implemented through an interview study involving 24 or-
ganizations. This broad investigation makes provision for sufficient inductive research
to deepen academic insights. Thereby, the theoretical knowledge is enriched with find-
ings on the application of digital service innovation in practice. Accordingly, the rou-
tines suggested by the literature are mapped with real-life activities and adjusted to an
implementable level. Finally, the resulting framework consolidates the insights within

five dimensions that specify digital service innovation (Chapter 3).
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The framework is augmented by a single embedded case study, operationalized
through a focus group. The focus group’s topic is digital service innovation in the in-
dustrial sector. The focus group consists of experts from eight different industrial com-
panies. These eight companies share a common interest in advancing digital service in-
novation, and each one of them serves as an embedded case. A purposeful case selection
builds the foundation that leads to investigating widespread maturities regarding digital

service innovation.

The focus group’s results support the overarching case (i.e., industrials’ digital ser-
vice innovation) with generalizable results. In this regard, they contribute to industrial
companies pursuing digital service innovation in general. Two levels of analysis within
the focus group advance the digital service innovation. First, the company representa-
tives share individual insights with the group. Second, the individual insights generate

discussions on the best approaches to pursue.

This leads to a mutual understanding of the most promising practices. The represent-
atives’ openness to present their experiences and their ability, for the most, to find a
mutual understanding across the individual insights, refer to the profound embeddedness
of the case companies in the overarching case of digital service innovation. Eventually,
the experts’ consensus and the guidance of the dynamic capabilities define what this

study ultimately describes as digital service innovation.

Finally, a resulting management framework consolidates all the findings. It comprises
overarching governance and process models based on defined routines, artifacts, and
actors (Chapters 3, 4, and 5). This management framework guides managers compre-
hensively and is most satisfying through digital service innovation. It also enhances the
dynamic capabilities view in digital service innovation by providing the missing organ-
izational process to fill the gap between routines and the clusters of dynamic capabilities
(sensing, seizing, and transforming). Figure 3 summarizes the applied research process

of the dissertation by illustrating the three exploration stages and their syntheses.
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Guiding Dynamic Capabilities View

Start Synthesis Synthesis End

Single embedded case
study research to develop
a new digital service
innovation approach

Multiple case study
research to explore
digital service innovation
in practice

Systematic literature
review to explore previous
academic results

Defined research Theoretical
questions and

objectives

Predefined digital
understanding of service innovation service innovation
digital service governance and governance and

innovation process process

Finalized digital

Figure 3: Implemented research design. Own illustration, design adapted from Plattner et al. (2011)

1.6 Thesis outline

Whereas the aforesaid introduction provides a basic overview of the study’s motivation
and objectives, the next chapter presents the theoretical foundation. This theoretical
background starts with a description of the dynamic capabilities view as the applied
theoretical lens. Thereafter, it presents the current state of the literature concerning the
innovation outcome, process, and governance and specifies these aspects in digital ser-

vice innovation.

Chapter 3 presents practical insights into the identified theoretical routines. Based on
an interview study, it describes the underlying methodology, findings, and synthesis of
the interviews. The resulting framework provides the foundation for Chapter 4. In this
chapter, the focus group research method, findings, and synthesis pave the way for the
definition of a new digital service innovation approach. Subsequently, Chapter 5 pro-
poses new digital service innovation governance and process models by navigating
through its details. In addition, the chapter discusses the findings based on the applied
theoretical lens and existing literature. Finally, Chapter 6 summarizes and critically re-
flects on the contributions of the study. In conclusion, it presents new avenues for future

research.
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2 Theoretical background

Traditionally, three generic pathways exist to retain and develop competitive advantages
(Teece, Pisano, & Shuen, 1997). First, Porter (1980) suggests focusing on a firm’s po-
sition in the face of market forces. Following this logic, managers should analyze their
current position and then initiate measures to protect their firms against existing market
forces. Second, Shapiro (1989) contends that firms can influence market conditions by
manipulating competitors’ actions. Third, Teece et al. (1997) propose enhancing the ca-
pability base and underlying resources of firms. Focusing on the firms’ organizational
perspective can help to achieve a sustainable competitive advantage (Penrose, 1959;
Wernerfelt, 1984). This study follows the third pathway as it makes allowance for the

definition of a universal approach that positively impacts firms’ competitiveness.

Organizational capabilities are defined as “a firm’s capacity to deploy resources, usu-
ally in combination, using organizational processes, to effect a desired end” (Amit &
Schoemaker, 1993, p. 35). Beyond the regular organizational capabilities, dynamic ca-
pabilities enable companies to remain competitive at a specific point in time since they
contribute to sustaining competitiveness in continuously changing market conditions
(Teece, 2018).

Considering its importance to industrial companies, this dissertation applies the dy-
namic capabilities view as a theoretical perspective. The relevance of dynamic capabil-
ities to industrial companies pursuing digital service innovation is based on several con-
siderations: First, digital service innovation is relatively new to industrial companies.
The related organizational transformation is ongoing and its advancement requires fur-
ther guidance (cf. Sjodin, Parida, Kohtaméki, & Wincent, 2020). Second, the underlying
digital technologies are rapidly developing (Brynjolfsson & McAfee, 2011), as are the
prevailing market conditions. Third, customers expect their suppliers to leverage new
technologies to enhance the value of their offerings (Ross, Beath, & Mocker, 2019).
Consequently, the firms’ capability base is constantly challenged, and managers need to
continuously transform the existing capabilities to satisfy market needs (Helfat &
Peteraf, 2003).

Following the dynamic capabilities view, the research questions address the firms’
capability base in general (see Section 1.4). Therefore, the next sections elaborate on the
concepts relating to firms’ organizational capabilities. In sequence, they introduce the
overarching construct of organizational capabilities (Section 2.1); expand the notion of
organizational capabilities by presenting the dynamic capabilities view (Section 2.2);

clarify the operationalization of these conceptualizations in organizational processes by
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adding the underlying subdimensions of routines, artifacts, and actors (Section 2.3); and,
finally, translate the theoretical concept of dynamic capabilities into innovation and dig-

ital service innovation (Sections 2.4 and 2.5).

2.1 Organizational capabilities

Academia approaches organizational capabilities in terms of the resource-based view
(RBV) (Barney, 1991; Wernerfelt, 1984). Firms’ resources and capabilities are at the
core of this theoretical approach. Resources are tradable assets available on factor mar-
kets (Makadok, 2001). Therefore, a firm’s resources are all the factors that it possesses
or manages (Amit & Schoemaker, 1993). Capabilities, as previously indicated, are a
firm’s organizational capacity to deploy and increase the productivity of its resources
throughout their utilization (Amit & Schoemaker, 1993; Teece et al., 1997). Capabilities
are firm-specific and hardly tradeable. Accordingly, they can only be transferred by sell-
ing the entire firm or its units (Makadok, 2001; Teece et al., 1997). Collectively, re-
sources and capabilities form the basis of firms’ competitive advantage. To attain com-
petitiveness, their configuration must be valuable, rare, imperfectly inimitable, and non-
substitutable (VRIN) (Barney, 1991; Conner & Prahalad, 1996). Research has advanced
this perspective to VRIO (valuable, rare, imperfectly inimitable resources and organiza-
tion) in order to place more emphasis on the organizational part of the firm’s resources
(Barney, 1996).

Although capabilities and resources can support the competitive advantage of firms,
academia regards their configuration as static and ignoring market trends (Eisenhardt &
Martin, 2000; Priem & Butler, 2001). Accordingly, the firms’ ability to build a compet-
itive advantage is limited to specific time periods as market conditions fluctuate. This
criticism of the RBV arose at the onset of its introduction, based on the argument that
firms lack the required skills to renew their resources and capabilities in line with chang-
ing market conditions (Dierickx & Cool, 1989).

The static character of the organizational capabilities is defined by the firms’ mecha-
nisms to manage and develop capabilities. Firms build capabilities by utilizing existing
resources (Winter, 2003). Managers identify resource utilization’s high-performing pat-
terns and promote these at an organization-wide level (Schreydgg & Kliesch-Eberl,
2007). Simultaneously, they appreciate the value of these existing capabilities that guar-
antee their firms’ operations. (Garbuio, King, & Lovallo, 2011). By only supporting the
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application of the known high-performing ways of resource utilization, managers ulti-
mately prevent the development and operationalization of new ways of utilization
(Burgelman, 2002; Leonard-Barton, 1992; Westphal & Bednar, 2005).

The described procedure only incentivizes the application of familiar and tested re-
source configurations, thereby limiting firms’ possible future actions (Bercovitz, de
Figueiredo, & Teece, 1996). However, to maintain their active position in the market,
firms must master the tension between exploiting existing capabilities and exploring
new business opportunities (Velu, 2017). Subsequently, to help firms adapt to changing
conditions, the next section introduces the concept of dynamic capabilities (Barney,
Wright, & Ketchen, 2001).

2.2 Dynamic capabilities

In order to accommodate the changing resource base, Teece et al. (1997) enhance the
RBYV with the dynamic capabilities view (DCV). They support statements on resources’
stickiness to a firm, which is difficult to overcome. Because of this, companies should

classify their capabilities as dynamic rather than static.

Based on this perspective, various definitions of dynamic capabilities have evolved
(Arend & Bromiley, 2009). This research follows the definition of Teece et al. (1997).
They define dynamic capabilities “as the firm’s ability to integrate, build, and reconfig-
ure internal and external competencies to address rapidly changing environments. Dy-
namic capabilities thus reflect an organization’s ability to achieve new and innovative
forms of a competitive advantage given path dependencies and market positions” (Teece
etal., 1997, p. 516).

More specifically, dynamic capabilities differ from ordinary capabilities by intention-
ally changing the resource base (Ambrosini & Bowman, 2009; Helfat & Winter, 2011).
In this sense, ordinary capabilities enable the basic operations of firms. They are more
pageable and have a limited impact on firms’ competitiveness (Teece, 2014). Kump,
Engelmann, Kessler, & Schweiger (2019), on the contrary, support the implications of
dynamic capabilities by indicating the positive relationship between strong dynamic ca-

pabilities and firms’ innovation performance.

The key characteristics of the dynamic capabilities follow a hierarchical model
(Teece, 2018). Although the literature seems to approach the DCV from different angles
(cf- Eisenhardt & Martin, 2000; Helfat et al., 2007; Teece, 2007; Teece et al., 1997,
Zollo & Winter, 2002), the different perspectives are strongly aligned in synthesizing
research (e.g., Di Stefano, Peteraf, & Verona, 2014; Peteraf, Di Stefano, & Verona,
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enhance the appropriateness of management practices (Augier & Teece, 2009;
Nickerson, Yen, & Mahoney, 2012; Schilke, Hu, & Helfat, 2018; Teece, 2007).

The three dynamic capabilities of sensing, seizing, and transforming were mainly in-
troduced as a sequence of activities that firms should pursue (Teece, 2007, 2018; Teece
etal., 1997). Nonetheless, the three high-order dynamic capabilities are rather individual
building blocks that firms have to configure (Wilden, Devinney, & Dowling, 2016).
Their specific composition relies on their unique design for the firms’ purposes (Danny
Miller & Mintzberg, 1984). Since the aim of this research is to construct dynamic capa-
bilities in the context of digital service innovation, it adopts the perspective of Wilden
et al. (2016). Accordingly, sensing, seizing, and transforming are individual core ele-

ments that must be operationalized to suit digital service innovation.

In line with the dynamic capabilities view, the aforesaid, overarching concept of dy-
namic capabilities is implemented through organizational processes. The subsequent in-
troduction of the concept of organizational processes complements the understanding of
possible pathways to firms’ operationalization of dynamic capabilities (Section 2.3) and
is followed by an elaboration of dynamic capabilities in innovation and its subset of

digital service innovation (Sections 2.4 and 2.5).

2.3 Organizational processes

Firms implement organizational and dynamic capabilities by applying organizational
processes (Eisenhardt & Martin, 2000). Based on Nelson & Winter’s (1982) definition
of organizational routines, Howard-Grenville & Rerup (2016) define organizational pro-
cesses as “regular and predictable business behavior” (p. 15). Accordingly, the organi-
zational processes are aggregated sets of activities that convert inputs into outputs to
satisfy the needs of involved stakeholders (Palmberg, 2009). Furthermore, by extending
this concept in the context of dynamic capabilities, these processes represent the micro-
foundations of the dynamic capabilities, e.g., new product development or exploring

new markets (Teece, 2018).

Feldman & Pentland (2003), in their seminal work, originally identified three consti-
tuting elements of organizational processes. These elements help to analyze the under-
lying organizational mechanisms. First, routines refer to “units or ‘chunks’ of organized
activity with a repetitive character” (Dosi, Nelson, Winter, & others, 2000, p. 4). Sec-
ond, artifacts support the execution of routines as they guide their operations
(D’Adderio, 2008). Third, actors (human and non-human) realize the routines and apply

the artifacts to achieve the organizational process’s aspired output (Feldman, Pentland,
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they execute, contextualize, and build connections between certain routines (Howard-
Grenville, 2005). Eventually, actors transform ostensive routines into performative rou-
tines as they follow the instructions of the former by combining them with the applica-
tion of artifacts.

Finally, the dynamic capabilities view and the underlying organizational process pro-
vide the foundation for this dissertation. The interplay between the three clusters of sens-
ing, seizing, and transforming, along with the process elements of routines, artifacts, and
actors, delineate the boundaries of this study. However, the implementation of each dy-
namic capability cluster and process element requires a context; a context that is pro-
vided by the realm of digital service innovation.

The next sections introduce the basic views on innovation (Section 2.4) that are es-
sential to understand the existing body of knowledge before specifying the literature’s
status quo in digital service innovation (Section 2.5). The literature discusses innovation
and digital service innovation at an aggregated level, comparable to the primary research
question. Therefore, the subsequent introduction does not always differentiate between
the dynamic capabilities (sensing, seizing, and transforming) and organizational process
elements (routines, artifacts, and actors).

2.4 Innovation as a microfoundation

The introduced concept of dynamic capabilities and its underlying subdimensions can
be operationalized in various realms. Innovation approaches, however, constitute the
most prominent field of application (¢f. Teece, 2007). The implementation of innovation

refers to the dynamic capabilities’ microfoundations.

Innovation approaches comprise all necessary activities to pursue innovation and to
classify the aspired outcomes (Schumpeter, 1934). Through their eventual outcome, in-
novation approaches expand the dynamic capabilities’ perspective. In other words, the
innovation outcome serves as the intermediary between the organizational (innovation)

process and the subsequent competitive advantage (Figure 4).
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Dynamic Capabilities Results
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Figure 4: Combining dynamic capabilities and innovation. Own illustration

Accordingly, this study applies the following perspective to the implementation of
dynamic capabilities through innovation. In general, the required innovation activities
refer to the related innovation process in which the dynamic capabilities of sensing and
seizing are implemented. More specifically, following the definition of Feldman &
Pentland (2003), the underlying routines that constitute the innovation process are de-
fined as ostensive routines. Furthermore, the dynamic capability of transforming refers
to the innovations’ governance, guided by a separate framework that exists beyond the
innovation process (cf- Schilke et al., 2018; Teece, 2007; Wilden et al., 2016).

The next subsections clarify the foundations of the innovation approaches. The liter-
ature discusses these approaches based on their outcome, the related process on an ag-
gregated level, and the overarching governance model that steers the innovation process.
Moreover, the three dimensions serve as the basis for discussing the theoretical funda-
mentals of digital service innovation (Section 2.5). The outcome, process, and govern-
ance dimensions of digital service innovation also provide additional background infor-
mation that supports the empirical findings of Chapter 3 and Chapter 4 and, finally, the

development of a management framework in Chapter 5.

2.4.1 Innovation outcome

Firms that seek to improve their competitive advantage need to assess their possible
courses of action. Different typologies of innovation outcomes set the boundary condi-
tions under which firms can innovate. Utterback (1971) defines innovation outcomes as
“an invention which has reached market introduction in the case of a new product, or

first use in a production process, in the case of a process innovation” (p. 77).
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knowledge of the prevailing market conditions, firms must facilitate intensive coopera-
tion across different functions and departments, aligned with an open-minded collabo-
ration culture. However, the dominant innovation management procedures only make a

limited contribution to these prerequisites (Svahn et al., 2017).

Firms’ long history and experience of leveraging corporate governance models to
coordinate the management’s objectives and the interests of finance providers (Asensio-
Lopez, Cabeza-Garcia, & Gonzalez-Alvarez, 2019) serve as a promising avenue to suc-
cessfully guide innovation endeavors (Sapra, Subramanian, & Subramanian, 2014). The
related innovation governance “provides a frame for all innovation activities by defining
the roles, powers, and limits of the various players, and organizing the functioning of all
innovation-related processes” (Deschamps & Nelson, 2014, p. 14). Therein, the chal-
lenge is to find a sufficient trade-off between allowing and avoiding uncertainty in the
decision-making processes (Robeson & O’Connor, 2007).

Deschamps & Nelson (2014) propose the four dimensions of strategy, opportunities,
steering, and capabilities to help firms approach innovation governance in practice.
Strategy deals with the innovations’ purpose setting and the business sectors it should
address. It also defines the targeted risk to be entered into by a firm. Thereby, firms can
identify possible opportunities grounded in deep market knowledge. Moreover, oppor-
tunities should be gathered by organization-wide information sharing and intense market
research. Based on the derived information, firms need to steer the kind of innovations
they should pursue. To pursue innovations, they need to specify the preferred innovation
approach, the related responsibilities, and relevant partners in their steering practices.
Finally, the required capabilities of innovation endeavors define the necessary hard and
soft skills and represented values of the involved employees. Overall, steering groups
mainly govern innovations as they can perform this complex task better than when it is

done through individual, organizational roles.

In conclusion, the general introduction of the innovation outcome, process, and gov-
ernance provides the foundation to further analyze digital service innovation’s peculiar-
ities. Thus, the next section presents the current perspectives on digital service innova-

tion based on innovation practices.

2.5 Digital service innovation as a microfoundation

The dynamic capabilities view, and the core concepts of innovation set the boundaries

for digital service innovation. As digital service innovation is a specific subdiscipline
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within innovation, it operationalizes the dynamic capabilities view on the microfounda-
tion level (cf. Section 2.2).

Academia approaches digital service innovation from various perspectives. The
broader topic of service innovation and the specific topic of digital service innovation
are described in ambiguous and sometimes interchangeable ways. This leads to many
unresolved challenges (Eloranta & Turunen, 2015). In particular, the lack of coherent
definitions regarding digital service innovation’s constituting dimensions results in dis-
parate definitions of digital services (cf. Klein, 2017; Meier et al., 2010; Tukker, 2004).

This study considers service innovation related to advanced technologies as digital
service innovation. The following analyses present the current literature on digital ser-
vice innovation, based on its introduced elements: outcome, process, and governance.
As the digital service literature on these elements is still immature, the next subsections
elaborate on services in general before specifying the elements of digital service inno-

vation.

2.5.1 Digital service innovation outcome

The lack of a definition of the overarching concept of service innovation leads to the
absence of an agreement on service innovation’s universal outcome (Dreyer, Olivotti,
Lebek, & Breitner, 2019). Furthermore, the existing range of definitions presents a sig-
nificant barrier to the definition of a suitable digital service innovation process. There-
fore, more light is shed on the characteristics of services and the ability thereof to delin-
eate an appropriate understanding of digital services. Thereafter, the underlying innova-

tion process is analyzed.

Vargo & Lusch (2004) define services “as the application of specialized competen-
cies (knowledge and skills) through deeds, processes, and performances for the benefit
of another entity or the entity itself” (p. 2). Besides this definition, a plethora of service
definitions exists in academia. These service definitions not only refer to varying views
on services but also facilitate interpretations of services at different levels of aggrega-
tion. Mathieu (2001) distinguishes between services supporting the supplier’s products
(SSP) and services supporting the customer’s actions (SSC). In contrast, Bullinger,
Féahnrich, & Meiren (2003) define services in terms of three dimensions, namely out-
come, process, and structure. Table 3 presents a selection of common concepts that de-
scribe service innovation outcomes related to the service’s purpose and constituting el-
ements (Raddats, Kowalkowski, Benedettini, Burton, & Gebauer, 2019).
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Table 3: Dimensions of services, adapted from Raddats et al. (2019) and extended by the author

Innovation outcome

Description

Indicative sources

Services supporting prod-
ucts (SSP),

services supporting the
customer’s actions (SSC)

Customer or supplier
ownership of equipment

Product complements,
product substitutes

Input-based vs.
output-based

Base, intermediate, ad-
vanced services

SSP: facilitate the sale and usage of physical
goods

SSC: facilitate process-orientated offerings,
not linked to specific products

Customer buys the equipment and services
The supplier retains ownership and is responsi-
ble for operations and maintenance services

Services not only complement products but
can also substitute them

Input-based: focus on the delivery and perfor-
mance
Output-based: focus on the achieved outcome

Base: focus on product provision, maintenance
Intermediate: focus on product condition capa-
bility

Advanced: focus on the performance of the
product

Mathieu (2001)

Windahl &
Lakemond (2010)

Cusumano et al.
(2015)

Ulaga & Reinartz
(2011)

Baines & Lightfoot
(2013)

Service structure, pro-
cesses, and outcome

Service concept, client in-
terface, intra- and inter-
organizational delivery
system, technology

Service concept, service
process, service system

Structure: ability to deliver the service
Process: integration of resources for service
delivery

Outcome: effects on internal and external fac-
tors

Service concept as the value proposition is en-

abled by client interfaces, internal delivery sys-
tems, and technological options to support ser-

vice delivery

Supplier offers the service concept and ena-
bling processes and systems that customers
should receive

Bullinger, Fahnrich,
& Meiren (2003)

Barrett, Davidson, &

Vargo (2015); den

Hertog & Bilderbeek

(1999)

Edvardsson &
Olsson (1996)

The different dimensions of service innovation outcomes presented in Table 3 are

consolidated to propose a universal definition of a service. Uniting the purpose-driven

descriptions and the constituting elements results in this study’s universal and holistic

service definition. Generally, the derived service dimensions draw heavily on the re-
search of Barrett et al. (2015), den Hertog & Bilderbeek (1999), and Mathieu (2001).

Figure 9 illustrates the consolidated definition of industrial companies’ services in terms
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of six dimensions. This unified set of dimensions defines how this study considers ser-
vices in detail. Each of the six dimensions specifies services regardless of their purpose

or embeddedness within the provider’s service or product portfolio.

Service Concept

#1 Optimized Customer Operations

V.a.lue #2 Customer Interface
Proposition
#3 Inter-firm Process 46 Revenue
Model
#4 Intra-firm Process
Enabler

#5 Technology

Figure 9: Six dimensions of service. Own illustration

In general, service offerings consist of value propositions and enablers. The value
propositions build on three dimensions: optimized customer operations, customer inter-
face, and inter-firm processes. Only these three dimensions are visible to the customers.
Thus, there is a line of sight between the value propositions and the enablers. This dis-
tinction is aligned with the established framework to conceptualize service offerings,
namely with the service blueprint (Bitner, Ostrom, & Morgan, 2008). Optimized cus-
tomer operations are the overarching goal of every service (Mathieu, 2001). Edvardsson
& Olsson (1996) refer to this outcome as “an efficient customer process adapted to the
logic of the customer’s behavior and with a good customer outcome, i.e., service,
providing quality and added value in the eyes of the customer” (p. 140). Currently, the
deployment of digital or physical interfaces between the supplier and the customer en-
sures the achievement of this outcome (Barrett et al., 2015; den Hertog & Bilderbeek,
1999). For example, the interaction between frontline employees and customers is con-
sidered a physical customer interface. Digital interfaces refer to graphical user interfaces
(GUI) or any digital interaction between providers and customers. Furthermore, inter-
firm processes are process steps that providers perform in cooperation with their cus-
tomers (e.g., reception of an order or on-site maintenance work). The enablers rest on

two dimensions: intra-firm processes and technology. Intra-firm processes are process
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technology-driven innovations based on their successful product business history. Thus,
current innovation approaches mostly neglect other sources of innovation (Birkinshaw,
Hamel, & Mol, 2008; Miles, 2005). In this regard, industrial companies keep to tech-
nology-driven innovation approaches instead of driving customer-centric innovation
processes (Pinheiro & Stein, 2014). Blum et al. (2019) endorse the notion that, in the
context of digital service innovation, suitable processes are scarce in academia and prac-
tice. In this respect, routines of digital service innovation have not been consolidated
into a coherent and consistent process, although research has comprehensively identified
individual routines (Den Hertog et al., 2010; Kowalkowski et al., 2013; Pettus et al.,
2009).

Moreover, the increased complexity of customer-centric innovations compared to
technology-driven innovations also drives the need to adjust the steering mechanism of
innovation. Although initial findings have been made on how firms should approach
innovation governance, there is a need to propose suitable digital service innovation
governance models as researchers tend to apply IT or project governance only as an aid
to address this topic.

The missing organizational process of digital service innovation and its governance
sets the foundation for the subsequent research. The next chapter (Chapter 3) explores
the necessary requirements for digital service innovation, based on the theoretical back-
ground (Chapter 2) and an interview study involving 24 industrial organizations. The
following synthesis of the literature’s identified routines and the interview study’s find-
ings constitute the framework for the subsequent analysis of a single embedded case
study. Finally, the results lead to the definition of digital service innovation’s organiza-

tional process (Chapter 5).
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3 Requirements for digital service innovation

The existing knowledge to guide digital service innovation at industrial companies is
limited (Chapter 2). This chapter presents the interview study on industrial companies’
routines to navigate through digital service innovation. The expected findings provide

the starting point to analyze the corresponding artifacts and actors (Chapter 4).

Academia discusses digital service innovation routines at various levels of detail
(Gebauer et al., 2017). The resulting variability of the routines’ contexts prevents their
aggregation into a consistent innovation process. Also, the identified building blocks
(routines) mainly refer to the required actions on an abstract level (cf. Stéhle, 2020).
This abstract routine level is insufficient in practice and needs more context to become
an implementable organizational process (Biemans et al., 2016). Moreover, the literature
makes an imprecise distinction between service innovation and digital service innova-
tion (Section 2.5). Therefore, this study contextualizes the routines (Table 4) evident in
digital service innovation at industrial companies by analyzing the firms’ current ap-

proaches.

Three contributions augment the motivation of this introductory study. First, the ex-
ploration of routines in the realm of industrial companies adds to their applicability.
Second, their context grants the finding of a suitable level of abstraction. Third, the
chronological coordination of the routines is vital to attain the aspired organizational
capability of digital service innovation