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Theoretical Landscape in Servitization

Marko Kohtamäki, Tim Baines, Rodrigo Rabetino,
Ali Z. Bigdeli, Christian Kowalkowski, Rogelio Oliva,

and Vinit Parida

1 Introduction

Manufacturers have shifted their focus from products to smart solutions in
the search for higher returns and additional growth opportunities (Lightfoot
et al., 2013; Matthyssens & Vandenbempt, 2008; Rabetino et al., 2015).
This shift, described as servitization (Vandermerwe & Rada, 1988) or later as
digital servitization (Coreynen et al., 2017; Kohtamäki, Parida et al., 2019), is
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a lengthy and complex process for which positive outcomes cannot be guaran-
teed (Gebauer et al., 2005; Oliva & Kallenberg, 2003). The present chapter
consolidates contemporary research on servitization and sheds light on the
structure and relevant concepts in this multidisciplinary field (Rabetino et al.,
2018).

Servitization—the shift from a product-centric to a service-centric business
model and logic (Kowalkowski, Gebauer, Kamp, & Parry, 2017)—represents
a powerful growth engine for firms seeking to expand beyond their traditional
product core. Examples include both traditional machine manufacturers and
software companies that have shifted to cloud-based subscription models.
Today, servitization has become a flourishing and active research domain,
attracting interest from a wide range of disciplines, including marketing,
operations, engineering management, service management, and environ-
mental research (Rabetino et al., 2018; Raddats et al., 2019).

Whereas managers generally agree that they must move into services,
empirical research suggests mixed outcomes from such transformations. The
link between servitization and performance has been demonstrated to be
potentially nonlinear and complex (Fang et al., 2008; Kohtamäki, Parida
et al., 2020; Kohtamäki et al., 2013). Frequently, failures have been argued
to emerge from poor implementation, lack of required capabilities, poorly
executed processes, organizational tensions, and other factors (Lenka et al.,
2018; Martinez et al., 2017; Parida et al., 2014; Visnjic Kastalli et al., 2013).
Recent studies highlight the important role of digitalization in ensuring prof-
itable servitization (Cenamor et al., 2017; Lenka et al., 2017). This interplay
between digitalization and servitization has been captured under the term
“digital servitization,” which emphasizes value creation through the interplay
between products, services, and software (Kohtamäki, Parida et al., 2019;
Porter & Heppelmann, 2014) and represents an important future research
stream in the servitization literature.
This chapter provides an overview of the changing landscape of servitiza-

tion research, including the transformation process, business model content,
and context with various contingencies (Kohtamäki, Henneberg et al., 2019).
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Although our core focus is on servitization, we intend to broaden the
rich conceptual landscape evolved around this literature, including related
concepts such as digital servitization and product-service systems (PSS).
We provide some theoretical background and methodological angles to
demonstrate future directions for expanding servitization research further.
The remainder of the chapter is structured as follows. We first present

the definition and content of servitization and related concepts, highlighting
the role of software as part of product-service-software systems. We then
review the current structure of the servitization field and then the concep-
tual landscape of the servitization literature, followed by a discussion of the
servitization concept from the perspectives of content, process, and context.
We offer some notes on the methodological landscape in servitization before
we end the article discussing the future avenues of servitization research.

2 Evolution of the Field of Servitization

Defining Servitization

Since Vandermerwe and Rada first introduced the concept of servitization in
(1988), we have witnessed its conceptual emergence and development. The
early developments were slow, and the literature did not significantly take
off before the early 2000s, when some of the seminal papers were published.
Since then, servitization has gained enormous attention by researchers, and
726 scholarly papers have been published on and around the topic. In
addition, dedicated academic conferences and conference tracks have been
established during the last decade (Kowalkowski, Gebauer, Kamp, & Parry,
2017), and managerial books have been written (e.g., Baines & Lightfoot,
2014; Kowalkowski & Ulaga, 2017). Studies from Oliva and Kallenberg
(2003), Mathieu (2001), Davies (2004), Gebauer et al. (2005), Tukker
(2004), Brax (2005) and Baines et al. (2007) initiated the stream of servi-
tization literature, and we see a growing trend in publishing on this topic
today (Rabetino et al., 2018).
Table 1 synthesizes the definitions of servitization-related concepts within

these traditions. At the core, servitization is about the transition from product
to service logic, often involving a complex integration of product-service-software
systems, where the ideal–typical form of service logic can be understood as a
customer paying for the realized value in use. Researchers have also noted
the lack of software or digital emphasis in the prior servitization literature,
perhaps resulting from the lack of advanced digital technologies, which we
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Table 1 Definitions of key servitization-related concepts

Study Concept Definition

Offerings
Baines et al. (2007: 3) Product-Service

system
PSS is “an integrated
product and service
offering that delivers
value in use. A PSS
offers the opportunity
to decouple economic
success from material
consumption and hence
reduce the
environmental impact of
economic activity”

Sawhney (2006: 369) Customer solution “an integrated
combination of products
and services customized
for a set of customers
that allows customers to
achieve better outcomes
than the sum of the
individual components”

Brady et al. (2005: 572) Integrated solutions “bringing together of
products and services in
order to address a
customer’s particular
business or operational
requirements”

Servitization process
Kowalkowski, Gebauer,
Kamp, and Parry (2017: 5)

Servitization A transformation from a
product-centric to a
service-centric business
model and logic

Kowalkowski, Gebauer,
Kamp, and Parry (2017: 5)

Service infusion “The process whereby the
relative importance of
service offerings to a
company or business
unit increases,
amplifying its service
portfolio and
augmenting its service
business orientation”

(continued)
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Table 1 (continued)

Study Concept Definition

Kohtamäki, Parida et al.
(2019)

Digital servitization The transition toward
smart solutions
(product-service-software
systems) that enable
value creation and
capture through
monitoring, control,
optimization, and
autonomous function.
Digital servitization
emphasizes value
creation through the
interplay between
products, services, and
software

see emerging currently. Studies have called for the concept of digital serviti-
zation to emphasize the role of software as the core of novel product-service
systems, so-called product-service-software systems (Coreynen et al., 2017;
Kohtamäki, Parida et al., 2019). These offerings and the interplay between
products, services, and, more recently, software modules are central to the
servitization literature (Cenamor et al., 2017). Manufacturers engage in a
both-and game, where they must accept various paradoxical tensions that
emerge due to the simultaneous engagements in product, service, and soft-
ware development, lifecycle, and upgrading cycles (Kohtamäki, Einola, &
Rabetino, 2020; Lenka et al., 2018). Such product, service, and software
offerings have played an important role in servitization research, where offer-
ings are often used as an obvious indicator of strategy and value proposition
(Kohtamäki et al., 2013; Rabetino et al., 2015).

Servitization studies have incorporated the concepts of product-service
systems (Reim et al., 2015), customer solutions, integrated solutions, services
supporting the product (SSP), and services supporting the customer (SSC)
(Mathieu, 2001), to name a few. It is important to remember that, from
the infancy of servitization, the data-related software element has been part
of the servitization literature (Vandermerwe & Rada, 1988). Vandermerwe
and Rada (1988), in their seminal piece, emphasized the interplay between
goods, services, and information (cf. Page and Siemplenski’s [1983] concept
of product systems marketing). The connection, integration, or bundling
between products, services, and software can be seen as one of the central
elements in the servitization literature—yet, the dynamics related to oper-
ational integration have not been discussed in great detail. For instance,
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Rabetino et al. (2015) argue in their empirical study that it is the product
lifecycle that enables intuitive integration of products and services. Similarly,
Cenamor et al. (2017) discuss how advanced service offerings by manufac-
turing firms would require viewing software or information modules as a core
around which different product and service modules are integrated to effi-
ciently create a customized solution for customers. Practical examples of such
offerings can include fleet solutions, site optimizations, or even autonomous
solutions, as offered by manufacturing firms. Thus, further attention to
software elements is central to adapting servitization in the current digital
age.

Structure of the Servitization Field

Figure 1 shows the yearly number of scientific journal articles and citations
from 1988 to 2020 in the field of servitization, totaling 726 servitization
studies across all disciplines and journals included in Scopus. Based on the
figures, we can see a sharp increase in the number of published articles, which
increased from 13 papers per year before 2010 to 152 articles per year by
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2020. Indeed, the publication rate has doubled every three years, and 93%
of the articles have been published since 2010 (93%).

Similarly, the yellow curve demonstrates the increase in citations per paper
published in servitization per year. The papers published in 2017 received
2,921 citations until the end of 2020 (yellow line). As it takes time for papers
to gather citations, the citation count of 2017 provides a better picture of the
progress than 2018 or later, after which the papers have had much less time to
collect citations. Overall, Fig. 1 demonstrates the drastic increase in published
papers and paper citations, depicting the increase in servitization during the
past years.

Next, Fig. 2 describes the current structure of the servitization field based
on a cocitation analysis and VOSviewer software, with the data of 726 studies.
Author cocitation analysis considers the number of times each pair of authors
has been cocited in the studied data (Zupic & Čater, 2015), as cocited authors
often share similar ideas. In the figure, color indicates the cluster, the size of

Customer solutions

PSS

Service operations

Servitization

benedi ni,o

coreynen,w

ma hyssens,p

peppard,j

yin,r

edvardsson,b

lusch,r

porter,mperona, m

bus nza, o

fang,e

bigdeli, a

eggert,a

brady,t

zhang,m

johnson,m

kindström, D

gustafsson, a

friedli, t

eisenhardt,k

cusumano,m

luoto, s
schroeder,a

van looy,b

Fig. 2 Structure of the servitization field 1988–2020 (based on cocitation analysis of
726 articles)
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the circle signals the number of citations (larger circle means a higher number
of citations), closer location between authors means that the authors are often
cocited, and the 500 most frequently cocited pairs of authors are indicated
by lines.

Based on the analysis, we found four clusters: (1) customer solutions,
(2) servitization, (3) product-service systems (PSS), and (4) service oper-
ations. The red cluster involves customer solutions, integrated solutions,
service logic and services-dominant logic, value cocreation, and related liter-
ature. Most of these studies are within marketing, although scholars such
as Brady and Davies are within innovation management. The blue cluster
includes management-oriented servitization studies, strategy, structure, inno-
vation, and digital servitization papers. The green cluster is a PSS-oriented
stream with strong engineering emphasis and involves sustainability-oriented
writings in servitization. Finally, the yellow group is oriented toward service
operations and service technologies, including the service science approach.
Understandably, the borders between clusters are blurry and there are
boundary spanners, which are located at the intersections of different
communities, such as Kowalkowski, Gebauer, Baines, or Lightfoot. Reasons
include cross-disciplinary publishing and the use of different terminology.
The customer solutions, servitization, PSS, and service operations clusters in
Fig. 2 seem consistent when compared with other reviews (Rabetino et al.,
2018). These streams also consist of smaller substreams, which can be recog-
nized by looking at the most cited authors in any location of the picture and
their publications over the years.

Conceptual Landscape in Servitization

The anatomy of the servitization literature can be understood by depicting
and analyzing the concepts embedded in servitization studies. For this
purpose, we used textual analysis of the servitization articles and a linguistic
text mining process. We utilized Leximancer software, following the examples
provided by previous strategy and innovation studies (Wilden et al., 2016).
Leximancer uses thematic and semantic analyses and a Bayesian machine-
learning algorithm to analyze the text in the sampled journal articles and
to reveal concepts and themes based on the cooccurrence of words, as the
context defines any word (Wilden et al., 2016: 1010). Thus, the analysis
reveals the primary conceptual themes (clusters) in the literature and repre-
sents the main concepts within each cluster. In addition to linguistic text
mining, we use traditional narrative review to understand the conceptual
landscape in the servitization literature. Figure 3 synthesizes five main clus-
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Services

Strategy

Business

Maintenance

Customers

Fig. 3 The conceptual landscape of servitization resulting from concept mapping

ters of concepts stemming from the servitization literature. The dimensions
and the most typical concepts emerging from the studies were (1) services,
(2) customers, (3) business, (4) strategy, and (5) maintenance. Servitiza-
tion centers around offerings, customers, value, and maintenance operations,
which are part of the business model. This objective depiction from the
literature involves the most typical concepts in the servitization literature,
providing a valuable lens to view the literature.
The first cluster is about services, including offerings, and related concepts

(product, goods) and the effects of services (revenue, growth, profit). The
cluster also contains concepts related to risk, sales, selling, and contextual
factors (e.g., manufacturing). The second cluster centers on customers covers
concepts such as solutions, processes, activities, platforms, tools, problems,
and sharing. Indeed, the role of customers has been emphasized in the
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servitization literature, for instance, by the service infusion concept, the tran-
sition toward service logic. The third cluster, business, captures the concepts
around value, capabilities, organization, structure, logic, learning, and inter-
actions. Many of these concepts interact with customers and strategy and
link to other concepts around different forms of value creation, which are
undoubtedly relevant to the servitization literature. Fourth, the concept
strategy involves servitization, business models, transition, change, digital,
effects, and success—all typical concepts from strategy-related servitization
studies. Finally, the fifth cluster involves maintenance-related concepts linked
to operations, equipment, production, control, efficiency, available, spare,
capacity, software, repair, and online. These concepts focus on operations and
service technologies. The five clusters of concepts reveal the typical themes
and concepts covered in servitization research. The picture is not complete
because it includes only the most typical concepts.

Servitization as Content, Process, and Context

If we look at the servitization literature through the lens of strategy, we can
divide the analysis into (1) content, (2) process, and (3) context (Ketchen
et al., 1996). Such categorization helps to analyze the research from an
inside-out perspective (business model of value creation content), as a process
view (how the servitization strategy content is created, or how servitization
progresses as planned and emergent), and from an outside-in perspective
(contingency).
The largest proportion of studies focuses on pure strategy or business

model content, and the lowest number (∼20) focuses on the servitization
process. Contingency-theoretic or configurational research is somewhere in
between the content and process. The proportion of papers focusing on the
servitization process is surprisingly low, particularly those using the proces-
sual approach. There are several papers using the terms process or change,
but most of these studies do not explore the servitization process, instead
focusing on value creation, innovation process, behavioral processes, and so
forth. Most of the servitization work to date has analyzed the strategy, busi-
ness model content, capabilities, service offerings, PSS, value creation, service
innovation, technologies, performance, or related constructs. Servitization
studies are predominantly content oriented, or they analyze more microlevel
relevant processes but rarely servitization processes. Finally, a significant
research effort has identified contingency factors, such as the nature of the
business environment, or internal contingency factors, such as the nature of
the business models, offerings, or technologies, depending on the research
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settings. In what follows, we describe in more detail the focus of the research
found under the themes.

Servitization as a Content: Servitization Business Models

We first focus on servitization from a content perspective given the large
proportion of the published papers that have dealt with strategy or busi-
ness model content, different kinds of servitization strategies, product-service
offerings, product and service operations that servitized companies have been
running, capabilities, value creation, value capture, and pricing, remote tech-
nologies. Another topic that has received attention is the effects or outcomes
of servitization, for instance, the performance effects of servitization, such as
the impact on revenues, profits, and company valuation.

Servitization strategy and business models have received much attention
in the literature. Multiple concepts have been used, such as the serviti-
zation business model, solution business model, PSS business model, or
service business model. In their study, Kowalkowski et al. (2015) identified
three different business models and trajectories: availability provider, perfor-
mance provider, and industrializer (see also Matthyssens & Vandenbempt,
2008; Penttinen & Palmer, 2007). While firms generally move from basic,
product-oriented services toward offerings that include more complex,
process-oriented services and solutions, the researchers also identified cases
where firms shift the emphasis from more advanced to more standard-
ized service offerings. In addition, Kohtamäki, Parida et al., (2019) devel-
oped a typology of five alternative servitization business models, including
a product-oriented service provider, industrializer, integrated solutions
provider, outcome provider, and platform provider, which they discussed by
using four theories of the firm. Recent studies have also looked more into a
specific type of servitization business model, such as Sjödin, Parida, Jovanovic,
and Visnjic (2020), investigating how to design, develop, and implement
outcome-based business models.

Customers have been an important starting point for the servitization
literature. The research highlights the role of value cocreation, value copro-
duction, and value capture (Sjödin et al., 2016). Thus, service-dominant
logic and service logic are theoretical lenses often used in the servitization
literature. As such, one of the core emphases has related to customer impor-
tance, or customer orientation, which is an inherent part of the service
logic (Kowalkowski & Ulaga, 2017). Kohtamäki and Partanen (2016) study
the role of customer cocreation in advanced services, finding the positive
moderating impact of customer cocreation on the relationship between a
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manufacturer’s R&D services and relationship profitability to the manufac-
turer. Recent studies also recognize the need to develop an agile approach
toward advanced service delivery, as both often call for both providers and
customers to significantly transform their relationships and the associated
value creation process (Sjödin, Parida, Kohtamäki, & Wincent, 2020).
The servitization literature emphasizes the role of service offerings as an

important indicator of servitization. Studies have conceptualized offerings
using many different concepts, such as product-service systems (PSS), service
offerings, customized solutions, customer solutions, integrated solutions,
hybrid offerings, and others. Rabetino et al. (2015) studied product-service
bundling in manufacturers and used the product lifecycle to understand how
manufacturers integrate services into the product lifecycle. In one of the
most influential studies, Tuli et al. (2007) conceptualize solutions as a set
of customer–supplier relational processes and highlight that the effectiveness
of a customer solution depends not only on supplier variables but also on
several customer variables.
The transition from products to product-service-software systems requires

a major evolution in strategic capabilities, such as the unique set of resources
and capabilities the firm possesses (or can harness from its network). The
resource-based view is one of the primary strategy theories involving a large
body of academic research. From the 726 papers, we identified 152 papers
related to capabilities (strategic or dynamic capabilities). This relevance is also
seen in servitization; the capability approach is one of the most significant
research streams, not least due to the managerial value the RBV provides. The
literature involves a large body of contributive papers. For example, Ulaga
and Reinartz (2011) identified a set of overarching resources and capabili-
ties required for successful servitization. Acknowledging that resources do not
confer competitive advantage per se, as they need to be leveraged for capa-
bility building, they support five critical capabilities: 1) service data processing
and interpretation, 2) implementation risk assessment and mitigation, 3)
design-to-service, 4) solution sales, and 5) offering deployment. Storbacka
(2011) conceptualized a solution process with four phases (develop solu-
tions, create demand, sell solutions, and deliver solutions) and three groups of
cross-functionality issues (commercialization, industrialization, and solution
platform), with 12 capability categories and 64 capabilities and manage-
ment practices pertinent to the effective management of solution business.
Baines and Lightfoot (2014) created an integrative framework combining
various critical resources (e.g., factories and location, supplier relationships,
information and communication technologies, performance measurement,
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value demonstration, people management, processes, and customer relation-
ships). Hasselblatt et al. (2018) recognized five strategic capabilities that
develop, sell and deliver IoT-related capabilities: (1) building a scalable solu-
tion platform, (2) value selling, (3) value delivery, (4) digital business model
development, and (5) business intelligence. Kindström et al. (2013) identified
11 microfoundations associated with the sensing, seizing, and reconfiguring
capabilities geared to the facilitation of servitization. Finally, recent studies
recognize the importance of digitalization capability to successfully develop
and deliver advanced services to customers (Annarelli, Battistella, Nonino,
Parida, & Pessot, 2021; Lenka et al., 2017).

Servitization as a Process (From—To)

Multiple concepts have been used when referring to servitization. Concepts
such as service transition (Fang et al., 2008; Oliva & Kallenberg, 2003),
service transformation, and service infusion (Brax, 2005; Forkmann et al.,
2017; Kowalkowski et al., 2012) have been used to refer to the transformation
from products to product-service-software systems. At its core, servitization as
a process refers to the transition from a product business to product-service
systems. This characterization means that in an ideal–typical situation, the
other end of a continuum reflects a product logic, in practice, a standard
product business with add-on services; at the other end of the continuum
is the service logic, or in practice, the pure service business model (e.g.,
an outcome-based service business) (Kowalkowski, Gebauer, & Oliva, 2017;
Oliva & Kallenberg, 2003). There may be a mixture of business models in
between that configure the components of products, services, and software
(Parida et al., 2014). In practice, different business models may coexist within
the same organization (Kowalkowski et al., 2015). Hence, a firm may have a
product-centric business model, aiming to maximize equipment sales, and a
service-centric model, aiming to improve its customers’ processes in parallel,
even if the latter implies selling fewer products. One of the most challenging
elements of the processes is shifting to a service-centric business logic, which
includes changing norms, values, practices, and mental models (Kindström
et al., 2013).
Transition, strategic, and organizational change is at the core of the concept

of servitization. However, when we look at servitization studies, few can be
found on the actual transition process, and only a handful of processual
studies about servitization process exist. For instance, Lenka et al. (2018)
show that the servitization process requires changes to a different organi-
zation level, such as strategic, tactical, and operational levels, which creates
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ambivalence toward organizational change. Baines et al. (2020) found in their
study of 14 manufacturers that the servitization process can be conceptualized
through four phases: exploration, engagement, expansion, and exploitation.
Moreover, they identify a few contextual factors shaping the process. Martinez
et al. (2017) investigated the servitization journey. Their study finds servi-
tization as a process of continuous change, emphasizes some contingency
factors, and specifies the pace of servitization advancing through different
stages from basic through intermediate to complex services. Tronvoll et al.
(2020) emphasize the role of organizational identity, dematerialization, and
collaboration, specifically in the process of digital servitization. Kohtamäki,
Einola, & Rabetino, (2020) highlight the paradoxical tensions in servitiza-
tion emerging between effectiveness in customizing solutions and efficiency
in product manufacturing; this constant struggle between effectiveness and
efficiency, which cannot be solved, and is therefore paradoxical. Tronvoll et al.
(2020) studied the digital servitization process and identified the key roles of
identity change, dematerialization, and collaboration in the change process.

Servitization as Context

The third approach sees servitization as a context for various factors around
the business environment. At its core, contingency theory sees strategy and
structure as contingent on the factors shaping the business environment.
Strategy and structure should fit with changes in the business environ-
ment. The configurational approach considers a variety of configurations as
contingent on the environment. The configurations can be used by different
dimensions, such as strategy and structure, or different business model
dimensions. The configurational approach carries the idea of equifinality,
which suggests that multiple routes can lead to successful outcomes as long
as the configuration provides fit (Doty et al., 1993).

In any case, servitization as a transition relates to strategy and structures
inside and outside the firm. The former refers to microlevels, whereas the
latter refers to the meso- (ecosystem or value system) or macrolevel (industry
and society at large). Typically, configurational studies consider this combi-
nation a configuration that should fit the environment-strategy-structure
(Kohtamäki, Henneberg et al., 2019). Thus, we can separate the three orga-
nizational levels where servitization occurs: (1) the business environment,
(2) the ecosystem, and (3) the firm and its divisions, units, and individual
actors. The firm is obviously at the center of any strategic transition, so
it also is in servitization. The competitive macroenvironment has implica-
tions, for example, a transition toward a carbonless society or digitalization.



Theoretical Landscape in Servitization 15

Ecosystems set many boundaries for development—what ecosystem part-
ners are willing to accept, what can be achieved, and to what extent the
existing ecosystems and markets can be shaped. Eventually, the firm is the
strategic entity that makes the strategic decision to move toward digital servi-
tization. In this process, individual actors, service workers, middle managers,
and top management are needed. To be successful, Kowalkowski and Ulaga
(2017) argue that key stakeholders on all three levels—top management,
middle management, and frontline employees—need to be engaged. Notably,
servitization is often studied only at the level of companies, typically the
supplier firm, but sometimes it is studied from the customer’s perspective
(e.g., Macdonald et al., 2016). Recently, a growing number of studies have
adopted a service ecosystem perspective to go beyond the customer–supplier
dyad to better understand the complex relationships and interdependencies
between intrafirm and interfirm entities. Based on service-dominant logic and
industrial network theory, a service ecosystem perspective examines servitiza-
tion through a holistic, multiactor lens and emphasizes that the systemic,
dynamic, and contextual aspects of the phenomenon are influenced by the
interactions between actors (Sklyar et al., 2019).

Methodological Insights on the Field of Servitization

Servitization research involves a variety of methodologies and methods.
Most servitization studies predominantly build on a realist philosophical
approach, using positivist, interpretative, or socioconstructionist orientations.
For instance, the servitization literature has strong emphases on qualitative
field studies (e.g., multiple case studies), quantitative studies, and literature
reviews. There are fewer studies using nominalist or subjectivist orienta-
tions, or, for instance, discursive and narrative methods (Luoto et al., 2017),
which could be highly relevant in managing complex and lengthy organi-
zational change processes, such as digital servitization. In addition, most
studies—explicitly or implicitly—build upon or extend the established body
of literature within a certain servitization subcommunity; only a few studies
set out to challenge underlying assumptions that exist within the field
(Kowalkowski et al., 2015; Luoto et al., 2017; Rabetino et al., 2018; Raddats
et al., 2019).

Many previous reviews (Baines et al., 2009; Rabetino et al., 2018; Raddats
et al., 2019; Velamuri et al., 2011; West et al., 2018) have pointed out
that the vast majority of research in servitization has been qualitative and
often case-based. This emphasis on exploratory grounded work is under-
standable considering the nascent nature of servitization research, where the
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focus has been to define precisely what is meant by servitization and create
the right typologies to observe the phenomena (Kowalkowski, Gebauer, &
Oliva, 2017). The majority of empirical studies are based on qualitative
data, although the number of quantitative papers is increasing (Raddats
et al., 2019). There is also increasing methodological diversity in quantitative
papers, including those focused on fuzzy-set qualitative comparative analysis
(Forkmann et al., 2017; Sjödin et al., 2019) or those focusing on analysis of
large sets of secondary data (Fang et al., 2008; Patel, Ii, & Guedes, 2019;
Visnjic Kastalli & Van Looy, 2013). Overall, however, the field has struggled
to shift its methodological focus toward the generation of testable proposi-
tions or the careful description of complex relationships between the strategic
concepts, the transformation process, and the contingency factors that affect
this transformation (Oliva, 2016). Without generating these testable proposi-
tions and provisional models, it will not be possible for the field to move into
a mature stage of theoretical development where hypotheses are being tested
and specific quantitative measures of constructs are developed (Edmondson
& McManus, 2007). It is not until we gain some confidence in these theo-
retical developments that we can aspire to develop actionable and prescriptive
theories to guide interventions and improve practice (Oliva, 2019).

3 Discussion—Where to Go from Here?

Servitization research has been growing rapidly during the past 20 years,
with an increasing number of yearly publications. Over these years, we have
witnessed the emergence of four subcommunities in servitization research:
(1) servitization, (2) customer solutions, (3) product-service systems, and
(4) operations management, as demonstrated by the cocitation analysis.
The thematic and semantic analyses of the most typical concepts used in
the servitization literature revealed five main clusters of concepts, including
(1) services, (2) customers, (3) business, (4) strategy, and (5) maintenance-
related concepts. The conceptual landscape in servitization research will keep
evolving, while we move forwards, with the effort of the striving servitiza-
tion community and subcommunities. Hence, it is perhaps safe to conclude
that servitization literature is not singular but has many areas, and there is
plenty of richness in the literature to move forward. While acknowledging
the substantial accumulation of knowledge, particularly in the past decade,
recent research agendas point to a wide array of research priorities (Rabetino
et al., 2018; Raddats et al., 2019). In particular, digitalization will continue to
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fundamentally affect industries and accelerate servitization, thereby providing
further research opportunities.

Regarding the methods in servitization, we concluded that content-focused
variance research is dominant in the servitization literature. However, we
can also conclude that many opportunities exist to continue to advance the
variance-theoretical research on the servitization business model, antecedents,
processes, and outcomes. Advancing servitization theory would certainly be
beneficial, as we currently lack precise definitions and measurements for even
the most basic constructs surrounding servitization. There is, however, a
complementary perspective for theoretical development that has promising
potential given the nature of the phenomena that servitization research is
attempting to explain, namely, a process.

Another perspective is process theories, which, in contrast to variance
theories, focus on processual explanations, of how and why things happen
and identify how entities participate in and are affected by the sequence
of events; i.e., timing is critical to the outcomes in process theories (Mohr,
1982). Clearly, the relevant constructs (e.g., agents, events) and framing of
hypotheses are very different for process theories when compared to the
traditional statistical hypothesis testing done for variance theories. As we
concluded in our analysis, servitization research lacks process research about
the very core of servitization, the transition process. One possible explanation
is that, typically, we are not trained in developing and testing process theo-
ries (Oliva, 2019). Another is that some journals and reviewers may not be
ready to accept process research. Recent methodological developments and
calls for more process theories across disciplines (e.g., Langley et al., 2013;
Monge, 1990; Poole et al., 2000; Sterman et al., 2015) seem to be removing
these traditional obstacles. We should leverage the nature of the servitization
phenomenon and use process research to develop improved theorizing on
service transition (Kohtamäki, Parida et al., 2019; Oliva, 2020).

Finally, we have all witnessed the massive disruption caused by the recent
COVID-19 pandemic (Rapaccini et al., 2020), which has challenged some
of the presumed advantages of servitization (e.g., outcome-based contracts)
and revealed downsides of these complex offerings (Bond et al., 2020).
Hence, research regarding the servitization context, contingency-theoretic,
and configurational research on the environment-strategy-structure in servi-
tization requires more attention. As we concluded in our analysis, the
servitization literature involves research using contingency-theoretical settings
and configurational settings (for configurational research, see the review from
Kohtamäki, Henneberg et al., 2019). While servitization scholars may have
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given some attention to these issues, they offer additional opportunities for
further research.
This article provided a short introduction to The Handbook of Servitiza-

tion, a handbook with articles providing perspectives on servitization strategy
and business model, servitization process, customers and value cocreation,
innovation and managing operations.
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Digital Servitization: HowManufacturing
Firms Can Enhance Resource Integration
and Drive Ecosystem Transformation

Christian Kowalkowski, David Sörhammar,
and Bård Tronvoll

1 Introduction

The integration of data-enabled services into an ever-increasing number
of business practice aspects exemplifies how digitalization and servitization
are two closely intertwined transformations. For manufacturing firms, such
digital servitization gives rise to new opportunities for long-term compet-
itive advantage. However, it also poses new challenges as it blurs industry
boundaries and alters the established positions of firms. In addition, digital
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servitization changes not only involve intra-firm processes and customer rela-
tionships but the overall ecosystem dynamics as well (Kohtamäki et al., 2019;
Sklyar et al., 2019a).

Services have traditionally helped manufacturers stabilize their business
during turbulent times, such as the Great Depression in the 1930s (McNeill,
1944) and the global financial crisis in 2008–2009 (Kowalkowski & Ulaga,
2017). The crisis caused by the COVID-19 pandemic has partially or totally
interrupted production and economic activities across the globe and has
wrought major negative effects in many industry sectors. However, it has
dramatically accelerated digitalization across sectors; as Microsoft CEO Satya
Nadella put it, “We’ve seen two years’ worth of digital transformation in
two months” (Spataro, 2020). In addition, servitization business models have
proven more resilient compared with traditional product-centric models. A
study of 177 manufacturing firms in Northern Italy, the European region
that was first and most extensively affected by the first wave of the pandemic,
shows a striking difference between product and service sales (see Fig. 1).
Whereas executives anticipated a substantial impact on product sales, the
impact on advanced services, such as the sales of connectivity-based services,
was much more limited (Rapaccini et al., 2020). Therefore, companies that
can successfully seize the opportunities that digital servitization brings are
likely to bounce back faster compared with their competitors.

While manufacturers are investing strategically in data collection, analytics
capabilities, and in cloud-based platforms, many firms remain concerned

6%

28%

58%

27%

32%

21%67%

40%

21%

0%

20%

40%

60%

80%

100%

Product sales Basic field service Advanced (data-enabled)
services

Limited or none Moderate Negative or very negative

Fig. 1 COVID-19: Expected impact on product and service sales (based on Rapaccini
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about how to best address digital disruption and enable digitalization. The
COVID-19 pandemic has accelerated the change and placed additional pres-
sure on firms. Unless a firm is able to transform accordingly, it risks being
outpaced by its competitors. Despite being a topic that is front and center
for most firms, there is a dearth of theories that guide firm actions in struc-
turing operations for digitalization (Zeithaml et al., 2020). As Raddats et al.
(2019) point out, increasing our knowledge about how manufacturing firms
can manage digital servitization successfully is a key research priority. Against
this backdrop, this chapter sheds light on how manufacturers can transition
into a digitalized stage by examining the resource integration patterns that
connect ecosystem actors and the organizational shifts needed. Our chapter
reveals the dual role of technology in increasing pattern complexity and facil-
itating the coordination of that complexity. Furthermore, it discusses how
firms need to foster service-centricity and execute strategic change initiatives
geared toward the internal organization, as well as the wider ecosystem, to
take full advantage of digitalization beyond purely technological benefits.

2 Theoretical Background

Digital Servitization

Servitization refers to a firm’s transition from a product-centric business
model and logic focusing on selling products to a more service-oriented busi-
ness model and logic that focuses on facilitating customer value creation
through the provision of advanced services and solutions that better fulfill
customer-specific needs (Baines & Lightfoot, 2014; Kowalkowski et al.,
2017). By its very nature, service requires more intense and closer customer
interactions that facilitate connections at different organizational levels and
help a firm acquire a better understanding of its customers’ businesses and
needs, and those of its customers’ customers (Kowalkowski & Ulaga, 2017).
Merging the physical and digital worlds has become an emerging area within
the servitization domain under the scope of the term “digital servitization,”
which we define as the utilization of digital technologies for transforma-
tional processes from a product-centric to a service-centric business model
and logic (Coreynen et al., 2017; Sklyar et al., 2019a). Digital servitization
enables value co-creation through monitoring, control, optimization, and
autonomous function (Kohtamäki et al., 2019).

Here, the difference between digitization, which means turning analog
data into digital data, and digitalization, which refers to the use of digital
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technology to provide new value-creating and revenue-generating opportuni-
ties (i.e., to change a business model) becomes relevant. Digitization in itself
is seldom sufficient for (long-term) competitive advantage as it is rapidly
becoming commoditized (Carr, 2003). Rather, differentiation depends on
the new practices enabled by it (Brown & Hagel, 2003). Therefore, to be
successful, a firm needs to manage digitalization, which includes the socio-
technical processes that accompany digitization (Lusch & Nambisan, 2015).
Drawing on the concept of the resource-based view (e.g., Barney, 1991), this
implies that a firm can achieve competitive advantage by developing and
deploying digital resources and capabilities. However, as Ulaga and Reinartz
(2011: 6) point out, “Resources per se do not confer competitive advantage
but must be transformed into capabilities to do so.” For example, the acqui-
sition of installed base product usage and process data is a necessary, but
not a sufficient, condition for service-related data processing and interpreta-
tion capability. Concomitantly, the acquisition of strategic customer data is a
necessary, but not a sufficient, condition for servitization (Ulaga & Reinartz,
2011).

A technology-oriented firm with a product-centric mindset may have
little difficulty in implementing digitization, as when record companies
moved from selling LPs to CDs. However, rather than embracing the new
digital opportunities enabled by digitalization (e.g., “softwareization”), which
changed the way people interact with music, record companies generally
clung to a product-centric business logic of selling CDs. Rather than devel-
oping business models based on Internet distribution, they strived to protect
their business model by using items like copy-protected CDs. Ironically, this
defensive stance pushed many people to engage in illegal downloading to
conveniently access software-based music (e.g., mp3), thereby undermining
their product-centric model even further. There are many successful exam-
ples of firms providing digitally enabled services for years or even decades.
For example, Rolls-Royce’s archetypal solution TotalCare began in 1997
(Macdonald et al., 2016) and BT Industries (since 2000 part of Toyota Mate-
rial Handling) created its logistics-planning software system BT Compass in
1993, to help customers improve their performance (Anderson & Narus,
1998). Similarly, leading bearings manufacturer SKF started early on to
remotely monitor bearings usage data flowing from its customers’ equipment
installed around the globe (Kowalkowski & Ulaga, 2017). As the number of
digital business opportunities are rapidly growing, the challenge is seldom to
develop or acquire the required resources but rather to have control of and
be able to deploy the digital capabilities needed.
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Furthermore, digital technology can be a double-edged sword when it
comes to servitization. A case study by Perks et al. (2017) illustrates how
many manufacturers have been carried away by technical possibilities (e.g.,
remote connectivity) without having a clear service business model in mind.
Rather than truly understanding the customer’s business needs and how to
conduct value-based selling based on enhanced customer performance, it is
tempting to either mimic what competitors are doing or give the service away
for free with the hope that customers would eventually discover (some of )
its value and be willing to pay for it. However, as the connected installed
base grows and the costs of collecting and managing data increase year over
year, it becomes more and more difficult to defend such a technology-centric
approach unless service sales start to materialize. By giving services away for
free, the perceived value of the service offering diminishes in the eyes of the
customer (Kowalkowski & Ulaga, 2017).

Resource Integration

To create competitive advantage through digital servitization, both digital
resources (i.e., digitization) and capabilities to implement and transform (i.e.,
digitalization) are necessary. Moreover, resource integration, or the means by
which actors co-create context-specific, uniquely determined value for them-
selves and for other actors in the ecosystem (Kleinaltenkamp et al., 2012), is
a key capability in terms of the digital context. For example, a manufacturer
may use its knowledge and skills to identify, select, and coordinate suppliers
across different supply chains, integrating the hardware, software, and service
components into a customer-specific solution. Once deployed, the manufac-
turer and customer interact through various service activities, including the
deployment of new components in response to evolving customer require-
ments (e.g., the supplier helping install and manage a private 5G network for
connected equipment).

Resource integration within an ecosystem—a system of actors, technolo-
gies, and institutions (Aarikka-Stenroos & Ritala, 2017)—occurs between
strongly and weakly tied actors. Strongly tied actors have close relation-
ships and interact frequently, such as members of the same organizational
team, whereas weakly tied actors have distant relationships and interact infre-
quently, such as members of different firms or business networks that only
interact on an irregular basis. Within a network of strong ties, actors with
weak ties outside the network can act as bridges to other networks within the
ecosystem (Granovetter, 1983).
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Increasingly, digital technology acts as a critical facilitator of value creation
as it modifies resource integration patterns that connect ecosystem actors
between and within organizations (Sklyar et al., 2019b). Whereas the
resource-based view of the firm (e.g., Barney, 1991) tends to focus on
resources that are controlled within the four walls of the firm, such an
ecosystem perspective acknowledges that a single actor is dependent at
varying degrees on resources controlled by other actors for its own compet-
itive advantage, as well as for the viability of the ecosystem as a whole. The
rapid and potentially disruptive nature of technological change makes it crit-
ical for manufacturing firms to be able to make changes to their resource
integration patterns when pursuing digital servitization (Sklyar et al., 2019b).

Inter-firm and intra-firm actors within ecosystems generally become
strongly tied over time as they learn to draw on each other’s heterogeneous
resources in a more efficient and effective manner. The more the actors
mutually adapt their process and routines, the stronger the ties between
them become (Granovetter, 1983). Such adaptation and close relationship
are generally seen as a prerequisite for the provision of complex services and
customer solutions (Tuli et al., 2007). However, in pursuing digital servi-
tization, manufacturers may encounter a paradox. The mutual adaptation
and resources that brought success in the traditional product domain may
become what Leonard-Barton (1992) refers to as “core rigidities” that emerge
within the preexisting network of strong and weak ties and constrain the
transformation effort. In particular, strongly tied patterns of resource inte-
gration make it more difficult to adapt to technology-driven environmental
changes (Lieberman & Montgomery, 1988; Sklyar et al., 2019b).

While strongly tied actors integrate more resources with each other than
with weakly tied actors, the rigidities formed by such institutionalization
may inhibit more extensive change and even create resistance (“incumbent
inertia;” Lieberman & Montgomery, 1988). In such circumstances, in order
to acquire novel resources beyond those already available, such as data science
skills, an actor may have to interact with weakly tied actors (Granovetter,
1983). Here, weak ties play an important role in ecosystem transformation
and change, such as digital servitization (Sklyar et al., 2019b).

3 Theory Development and Discussion

As firms pursue digital servitization, they move from a pre-digitalized to
a digitalized state, which affects both the internal organization and the
ecosystem. Drawing on an extensive study of a market-leading systems inte-
grator in the marine industry (Sklyar et al., 2019b; Tronvoll et al., 2020),
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we identify major differences between the two states. The study draws on 41
in-depth interviews with 33 key informants at the business unit and within
the wider multinational corporation conducted from 2016 to 2020. The
systems integrator is part of a business ecosystem providing maritime solu-
tions, including a wide range of equipment and onshore and offshore services.
The customers are typically operators and vessel owners who are responsible
for large international fleets. Figure 2 summarizes the characteristics of the
transformational shifts required to achieve digital servitization and move from
a pre-digitalized to a digitalized ecosystem based on changes in technology,
strong and weak ties, resource integration patterns, as well as shifting from
planning to discovery, from scarcity to abundance, and from hierarchy to
partnership.

In addition, the findings demonstrate the dual role of technology in (1)
increasing the complexity of resource integration patterns and (2) enabling
actors to successfully coordinate and manage that complexity. Moreover, they
reveal three interconnected shifts that are crucial in achieving digital serviti-
zation. As digital, software-based services become central to resource integra-
tion, the integration becomes increasingly effective through (1) technological
support for connectivity and continuous interaction and (2) the related need
for more extensive coordination. By referring to ecosystems rather than inter-
organizational networks, we acknowledge that new ecosystems are likely to
emerge as firms when firms pursue digital servitization. These ecosystems are
not necessarily organized as traditional inter-organizational networks but can
instead be organized as markets (Kohtamäki et al., 2019).

Transformational shiftsPRE-DIGITALIZED ECOSYSTEM

Technology
Software and digital services play a 
secondary, supporting role in the ecosystem.
Digital infrastructure is non-existent and 
mostly analog.
Software is closely linked to hardware.

Strong and weak ties
Digital services are mainly scalable within 
customer segments.
Strong ties between actors predominate.
Minimal role of weak ties.

Resource integration patterns
Low complexity of resource integration 
patterns.
Ineffective patterns because of separation 
among actors.
No significant effort is made to coordinate 
integration activities.

DIGITALIZED ECOSYSTEM

Technology
Software and digital services play a 
fundamental role in the ecosystem.
The digital infrastructure is indispensable for 
the ecosystem’s viability.
Software is increasingly independent of 
proprietary hardware.

Strong and weak ties
Scalability of digital services extends across 
customer segments.
Real-time information links increase the 
number of weak ties.
Weak ties grow in importance.

Resource integration patterns
Interactions are increasingly mediated by 
digital technologies.
Resource integration patterns become more 
effective.
More effort is required to coordinate 
resource integration activities.

Identity: from planning to 
discovery
Legitimization
Agility

Dematerialization: from 
scarcity to abundance
Data centricity
Data-related opportunities

Collaboration: from 
hierarchy to partnership
Multi-actor coupling
Reciprocal value 
propositions

Fig. 2 Ecosystem transformations for digital servitization (based on Sklyar et al.,
2019b: 983; Tronvoll et al., 2020: 300)
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From Pre-digitalized to Digitalized Ecosystem

In the pre-digitalized ecosystem, the focus of the firm’s servitization initia-
tives was on hardware rather than software, resulting in limited scalability
across customer segments and restriction on the extent by which third-party
actors could connect and integrate. Due to a lack of digital infrastructure
that would enable real-time connectivity, the actors typically interacted by
means of analog or one-way digital communication, such as email. During
the 2010s, the firm’s ecosystem changed into what we refer to as a digi-
talized state. The firm acted as a network orchestrator—assembling and
managing an inter-organizational network to achieve a collective goal (Paquin
& Howard-Grenville, 2013)—and drove the change. Rapid technological
development enabled the key actors in the ecosystem to build the digital
infrastructure needed for continuous real-time connectivity, which resulted
in digital technology mediating all interactions among the actors. Exam-
ples include onshore operations centers and customized user portals and
interfaces supported by third-party cloud services. Notably, the interaction
between onshore and offshore units, which had traditionally been (relatively)
isolated, was enhanced and simultaneous remote access for both the captain
and the chief engineer enhanced the decision-making processes. From having
a secondary and supporting role in the pre-digitalized ecosystem, digital tech-
nology became critical to interactions in the digitalized stage and functioned
as the digital service key selection criterion when fleet owners and operators
selected equipment suppliers. The new digital infrastructure further enabled
scalability and third-party compatibility, which would have been impossible
to achieve in earlier stages (Sklyar et al., 2019b).

In terms of resource integration, our findings shed light on major differ-
ences between the pre-digitalized and digitalized ecosystems in terms of (1)
interplay between technology, (2) strong and weak ties, and (3) resource
integration patterns. In the pre-digitalized state, digital infrastructure was
non-existent and mostly analog in its efficiency. Software was closely linked
to hardware, usually within (but not across) firms, and to digital services that
were mainly scalable within (but not across) customer segments. Further-
more, the ecosystem actors largely depended on non-continuous commu-
nication, and strong ties dominated the resource integration patterns due
to a scarcity of continuous real-time information links. The role of weak
ties was minimal because software and hardware integration occurred mainly
within suppliers. However, the dependence on strong ties could create core
rigidities (Leonard-Barton, 1992), resulting in less effective resource inte-
gration patterns. The secondary supporting role in the ecosystem reflected



Digital Servitization: How Manufacturing Firms … 35

technology’s role as an operand resource, that is, a resource upon which an
act is performed (Lusch & Nambisan, 2015). Interactions between actors
were not continuously mediated by digital technology, as software and digital
services were less prominent. In addition, the resource integration patterns
were relatively ineffective because of isolation among the ecosystem’s main
actors. The low complexity of resource integration patterns meant that no
significant effort was exerted to coordinate the actors’ integration activities.
The digitalized state, on the other hand, allowed weaker ties to play

a central role in the mediation of interactions among actors due to the
widespread integration of software interfaces and continuous real-time infor-
mation links between actors. On the whole, the scalability of digital services
extended across customer segments. The created digital infrastructure became
indispensable for the ecosystem’s viability and software that was increasingly
independent of any single supplier’s hardware and was extended to third-
party offerings. For example, onboard operations of vessels could now be
connected to onshore operations, thereby coupling actors who had previ-
ously been disconnected (i.e., weak ties). As digital technologies facilitated
such weakly tied interactions, new resource integration patterns emerged,
which involved more spatially dispersed actors and engendered more effective
resource integration patterns (Sklyar et al., 2019b). This change also reflected
technology’s role as an operant resource, that is, a resource that produces
effect. Nonetheless, as the complexity of patterns significantly increased, more
effort was required to coordinate the actors’ resource integration activities.

Transformational Shifts for Digital Servitization

In order to transform from a pre-digitalized to a digitalized ecosystem state,
a firm needs to carry out three interrelated transformational shifts: (1) from
planning to discovery, (2) from scarcity to abundance, and (3) from hierarchy
to partnership (Tronvoll et al., 2020). The first shift relates to a firm’s identity
and self-perception of its business model. The case firm transformed from a
traditional planning-oriented identity to a more discovery-oriented one and
defined itself as a digital technology company. Legitimization and agility facil-
itated this shift. Here, legitimization mechanisms facilitated the digital servi-
tization of both internal and external actors. For example, the firm provided a
vision for transformation, envisioned how it and its customers would operate
in the future, and invited customers to its new digital operations centers to be
able to experience the new software-centric services firsthand. This emphasis
and focus on visionary leadership is vital also for “conventional” servitization
(Kowalkowski & Ulaga, 2017), although the specific focus here was on the
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digital facets of the change. Another key component was to meet the demands
of agility linked to digital servitization, which required changing some prac-
tices and elements of organizational culture in order to cope with faster
software development lifecycles. This included standardizing and formalizing
customer-specific solutions and striving for greater scalability (i.e., industrial-
izing and productizing). The entrepreneurial mindset and culture within the
firm helped drive the change (see also Fischer et al., 2010).
The second shift concerns dematerialization—the separation between data

and physical manifestations—when moving from scarcity to abundance. In
the pre-digitalized stage, high-quality performance data were generally scarce.
However, in the digitalized stage, the ongoing dematerialization created abun-
dance of data. The shift was facilitated by data centricity and the seizing
of data-related opportunities. First, the firm developed new digital capabil-
ities and was able to create competitive advantage by recombining sets of
data. Thus, it was able to provide new services. Concurrently, a new set of
employees had to be recruited, which led to a more diverse set of human
resources. Growing concerns among customers about cybersecurity acceler-
ated the firm’s decision to hire employees with data science skills. Second,
the firm was able to recognize favorable growth opportunities by leveraging
longitudinal customer data, which could be used to enhance existing services
and develop new ones (Tronvoll et al., 2020).

Fostering collaboration was the third shift, which was required to break the
silo mentality and move from hierarchy to partnership. Multi-actor coupling,
which refers to the joint activities of ecosystem actors, and reciprocal value
propositions with clear benefits to both parties facilitated the change. Digital
services, such as voyage advisory, conditioning monitoring, and cybersecu-
rity services, considerably reduced the amount of time that the firm’s service
employees had to spend onboard customer vessels as more activities could
be conducted remotely. However, in order to take advantage of this benefit,
collaborative learning was required to improve the knowledge and skills of the
customer service staff. The abundance of data drew the firm closer to many
of its customers operationally and strategically. Furthermore, the firm had to
foster collaboration among its different units, including its traditional front-
end and back-end units, as well as its new digital entity (Sklyar et al., 2019a).
While there was concern among some executives that digital services would
cannibalize the firm’s established service business, the resistance decreased
as the firm placed specific emphasis on gaining a profound knowledge of
customers’ businesses in order to craft value propositions with clear benefits
to both parties. In order to develop more competitive value propositions, it
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became vital to assess the digital maturity of each customer (Tronvoll et al.,
2020).

Managerial Implications

At a practical level, our findings indicate that digital services alone are not
sufficient to achieve effective resource integration due to the low levels of
digital maturity and strong ties among actors in the pre-digitalized ecosystem.
A comprehensive digital infrastructure has to be implemented in order to
establish a large number of weak ties, thereby enabling more effective resource
integration patterns. In this case, as in many other industries and ecosystems,
intra-firm and inter-firm core rigidities inhibited the changes needed to drive
digital servitization. Here, better connectivity and information exchange can
improve decision-making and increase the transparency of operations within
and among ecosystem actors. Having a digital infrastructure also helps in
responding to environmental changes and taking advantage of further tech-
nological advancements, leading to the creation of competitive advantage for
both the individual firm and the ecosystem as a whole.

In order to drive transformation, management needs to develop a cred-
ible and captivating vision for the firm and its key customers and partners.
Furthermore, to transform vision and strategy into realization, a firm needs
new types of employees, such as data scientists, which means increasingly
competing with the IT industry (and other manufacturers) for talent. While
servitization is perceived traditionally as a largely incremental and emergent
process, the digital side of the change requires more purposeful and coordi-
nated effort (Sklyar et al., 2019a). Finally, managers need to acknowledge that
competition in the digital domain may be fundamentally different than that
for “conventional” servitization, such as spare part provision and field service.
As we have observed, customers are increasingly looking for providers who are
able to integrate systems and provide a uniform platform beyond traditional
product and industry categories. Therefore, competition may come from
various software and hardware companies, as well as established incumbent
manufacturers. Regardless of industry and service maturity, manufacturing
firms need to be able to undertake the requisite transformations for digital
servitization in order to build and sustain competitive advantage.



38 C. Kowalkowski et al.

References

Aarikka-Stenroos, L., & Ritala, P. (2017). Network management in the era of
ecosystems: Systematic review and management framework. Industrial Marketing
Management, 67 , 23–36.

Anderson, J. C., & Narus, J. A. (1998). Business marketing: Understand what
customers value. Harvard Business Review, 76 (6), 53–67.

Baines, T., & Lightfoot, H. W. (2014). Servitization of the manufacturing firm.
International Journal of Operations & Production Management, 34 (1), 2–35.

Barney, J. B. (1991). Firm resources and sustained competitive advantage. Journal
of Management, 17 (1), 99–120.

Brown, J. S., & Hagel, J. (2003). Does IT matter? Harvard Business Review, 81(7),
109–112.

Carr, N. G. (2003). IT doesn’t matter. Harvard Business Review, 81(5), 41–49.
Coreynen, W., Matthyssens, P., & Van Bockhaven, W. (2017). Boosting serviti-

zation through digitization: Pathways and dynamic resource configurations for
manufacturers. Industrial Marketing Management, 60, 42–53.

Fischer, T., Gebauer, H., Gregory, M., Ren, G., & Fleisch, E. (2010). Exploita-
tion or exploration in service business development? Insights from a dynamic
capabilities perspective. Journal of Service Management, 21(5), 591–624.

Granovetter, M. (1983). The strength of weak ties: A network theory revisited.
Sociological Theory, 201–233.

Kleinaltenkamp, M., Brodie, R. J., Frow, P., Hughes, T., Peters, L. D., &
Woratschek, H. (2012). Resource integration.Marketing Theory, 12 (2), 201–205.

Kohtamäki, M., Parida, V., Oghazi, P., Gebauer, H., & Baines, T. (2019). Digital
servitization business models in ecosystems: A theory of the firm. Journal of
Business Research, 104 , 380–392.

Kowalkowski, C., Gebauer, H., Kamp, B., & Parry, G. (2017). Servitization
and deservitization: Overview, concepts, and definitions. Industrial Marketing
Management, 60, 4–10.

Kowalkowski, C., & Ulaga, W. (2017). Service strategy in action: A practical guide
for growing your B2B service and solution business. Service Strategy Press.

Leonard-Barton, D. (1992, Summer). Core capabilities and core rigidities: A
paradox in managing new product development. Strategic Management Journal,
13, 111–125.

Lieberman, M. B., & Montgomery, D. B. (1988, Summer). First-mover advantages.
Strategic Management Journal, 9, 41–58.

Lusch, R. F., & Nambisan, S. (2015). Service innovation: A service-dominant logic
perspective. MIS Quarterly, 39 (1).

Macdonald, E. K., Kleinaltenkamp, M., & Wilson, H. N. (2016). How busi-
ness customers judge solutions: Solution quality and value in use. Journal of
Marketing, 80 (3), 96–120.



Digital Servitization: How Manufacturing Firms … 39

McNeill, R. B. (1944). The lease as a marketing tool. Harvard Business Review,
22 (4), 415–430.

Paquin, R. L., & Howard-Grenville, J. (2013). Blind dates and arranged marriages:
Longitudinal processes of network orchestration. Organization Studies, 34 (11),
1623–1653.

Perks, H., Kowalkowski, C., Witell, L., & Gustafsson, A. (2017). Network orches-
tration for value platform development. Industrial Marketing Management, 67 ,
106–121.

Raddats, C., Kowalkowski, C., Benedettini, O., Burton, J., & Gebauer, H. (2019).
Servitization: A contemporary thematic review of four major research streams.
Industrial Marketing Management, 83, 207–223.

Rapaccini, M., Saccani, N., Kowalkowski, C., Paiola, M., & Adrodegari, F. (2020).
Navigating disruptive crises through service-led growth: The impact of COVID-
19 on Italian manufacturing firms. Industrial Marketing Management, 88, 225–
237.

Sklyar, A., Kowalkowski, C., Sörhammar, D., & Tronvoll, B. (2019a). Resource
integration through digitalisation: A service ecosystem perspective. Journal of
Marketing Management, 35 (11–12), 974–991.

Sklyar, A., Kowalkowski, C., Tronvoll, B., & Sörhammar, D. (2019b). Orga-
nizing for digital servitization: A service ecosystem perspective. Journal of Business
Research, 104 , 450–460.

Spataro, J. (2020). 2 years of digital transformation in 2 months [Microsoft Press
release].

Tronvoll, B., Sklyar, A., Sörhammar, D., & Kowalkowski, C. (2020). Transforma-
tional shifts through digital servitization. Industrial Marketing Management, 89,
293–305.

Tuli, K. R., Kohli, A. K., & Bharadwaj, S. G. (2007). Rethinking customer
solutions: From product bundles to relational processes. Journal of Marketing,
71(July), 1–17.

Ulaga, W., & Reinartz, W. J. (2011). Hybrid offerings: How manufacturing firms
combine goods and services successfully. Journal of Marketing, 75 (6), 5–23.

Zeithaml, V. A., Jaworski, B. J., Kohli, A. K., Tuli, K. R., Ulaga, W., & Zaltman,
G. (2020). A theories-in-use approach to building marketing theory. Journal of
Marketing, 84 (1), 32–51.



Typologies ofManufacturer Identities
in the Age of Smart Solutions

Tuomas Huikkola, Suvi Einola, and Marko Kohtamäki

1 Introduction

Recently, manufacturing companies have been digitizing their offerings to
sustain a competitive advantage in the markets and differentiate them-
selves from their rivals (Kohtamäki et al., 2019; Porter & Heppelmann,
2015; Sklyar et al., 2019). To differentiate themselves, generate financial
benefits and obtain deeper customer understanding, manufacturers have
invested in building connectivity elements into their equipment to better
monitor, control, and analyze the usage of their products (Hasselblatt et al.,
2017). This digital development has required manufacturers to acquire new
skills, namely, software development and acquisition skills (Allmendinger &
Lombreglia, 2005; Iansiti & Lakhani, 2014) and sales competencies (Töytäri
et al., 2018; Ulaga & Reinartz, 2011). Some people have argued that manu-
facturers will be reminiscent of software companies in the future. GE’s former
CEO Jeff Immelt famously said that “every industrial company must become a
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software company” (Porter & Heppelmann, 2015: 108). Many other execu-
tives of traditional manufacturing companies have taken a similar approach
and made similar statements, such as “…we are becoming a software company”
or “…we are a software company,” to foster change and communicate their
digital strategies to different stakeholders.

On the other hand, personnel and customers may be confused about these
types of statements because they still see firms as “traditional engine suppliers.”
They may also view these types of announcements as similar to marketing
speeches disconnected from reality and as inaccurate signals of the manufac-
turers’ positions and initial strengths. For instance, one manager told us in
an interview that “…there is no point for us being a software company, it’s better
for us to be a manufacturer that adds some digital elements into our cutting-
edge products.” Therefore, changing a firm’s identity is far from easy, as it is
unclear whether the entire identity must be changed or if the old identity
can be a basis upon which to add digital elements. Moreover, changing an
identity does not happen overnight; it requires profound changes in a firm’s
capabilities, structures, routines, processes, boundaries, and offerings as well
as in collective sense making and sensegiving (Gioia & Chittipeddi, 1991;
Weick, 1995) and in managers’ cognitions and mental models (Danneels,
2011; Helfat & Peteraf, 2015).
This conceptual chapter contributes to the intersection of the digital servi-

tization and organizational identity literature by demonstrating how digital
servitization affects manufacturer identity in the era of smart solutions.
Answering the question “Who are we as an organization?” and identifying
the types of challenges manufacturers might face when trying to change their
identities allows manufacturers to address the question “Who will we become
as an organization?” We propose different archetypes to (re)define manufac-
turers’ identities in the age of smart solutions and discuss how firm identity
can be altered.

2 Theory Development

Defining Digital Servitization

Manufacturing companies have been embracing the opportunity to create
value by digitizing downstream activities (Brax & Jonsson, 2009; Porter &
Heppelmann, 2014). Studies use various terms, such as “digital servitiza-
tion” (Kohtamäki et al., 2019) or “digital transformation” (Warner & Wäger,
2019), to denote the concept of a transition toward value creation and capture
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through product-service-software systems (PSSSs). Digital servitization can
be described as a continuum ranging from sales of pure products to sales of
purely digitally enabled services. Through digital servitization, manufacturers
attempt to seek both economic and strategic advantages by moving away
from the eroding product business and trying to provide more added value to
clients, whether through decreased costs or increased revenues (Töytäri et al.,
2018). Manufacturers thus try to avoid falling into a “commoditization trap”
(Huikkola et al., 2016) by digitizing their offerings and processes. Through
digitization, a manufacturing company can provide valuable fleet informa-
tion to both its clients and focal company (e.g., productivity measures, cost
information, and predictions). These collected data can enable manufac-
turers to develop better and more cost-efficient solutions. These digitally
enabled solutions can include connectivity elements, thus leading to system-
of-system effects (Porter & Heppelmann, 2014) and contributing to their
customers’ broader business development. Industrial equipment is thus no
longer a stand-alone product but is connected to larger systems. For instance,
elevators can be connected to other systems in a building and communicate
with other products and systems at a customer’s site, potentially leading to
improved energy efficiency, process flow, and user experience.

Organizational Identity

In 1985, Albert andWhetten (1985a) suggested that organizations have iden-
tities. In their seminal work, they defined organizational identity as central ,
enduring , and distinctive. Organizational identity refers to firm personnel’s
self-reflective questions related to the core of the firm’s existence, such as
“Who are we as an organization?” or “Who do we want to be as an
organization?” (Albert & Whetten, 1985b; Corley & Gioia, 2004). There-
fore, organizational identity aligns with organization members’ collective and
shared answers to the questions “What kind of organization is this?” and
“How is our organization distinctive from others?” The defining aspects of an
organization’s identity are based on the organization’s founding and history
and are typically seen as relatively stable. Although previous studies have
considered organizational identity to be a relatively stable cognitive structure
(Narayanan et al., 2011), an increasing number of studies discuss organiza-
tional identity as a dynamic process (Gioia & Patvardhan, 2012). Identity has
also been said to address a firm’s boundaries, i.e., how different stakeholders
such as customers and suppliers view an organization. One way to define,
strengthen, and clarify organizational identity is to describe it by addressing
questions such as “What kind of organization are we not?” and “What kind
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of organization do we not want to be?” For instance, Apple did not want to
define itself as a traditional engineering/software company (“those are nerds”)
but rather as a design company that develops technology (“we are cool”)
(Isaacson, 2011).

Identity has been approached in the literature through different theoretical
frameworks. First, researchers have approached identity through an institu-
tional theory-driven lens in which identity is seen to be more or less resistant
to change, as labels never change easily. In this view, organizational leaders
have an important sensegiving role in which managers provide a consistent
“narrative to construct a collective sense of self ” (Ravasi & Schultz, 2006: 434).
Another stream of identity research has its roots in social constructivism,
where organizational identity is seen as a shared understanding of and set
of beliefs about the central attributes of an organization (Gioia et al., 2000;
Vaara & Tienari, 2011). Identity is a relational construct formed through
ongoing interactions with others, and sensemaking processes are carried
out by all organizational members (Gioia et al., 2013). Through ongoing
discussions, members build a shared understanding about the distinctive
elements of their organization (Ravasi & Schultz, 2006). In this article, both
institutional and socioconstructivist views are acknowledged, and both sense-
giving and sensemaking are seen as important processes when manufacturing
companies aim to change their identities toward smart solutions.

Creating a New Identity

Constructing a new identity for a firm takes time and occurs relatively slowly
because the defining aspects of a firm’s identity typically have a relatively
stable foundation in the organization’s roots, cultural aspects, and history
(Corley & Gioia, 2004). Constructing a new identity requires not only the
attention of top management (Vaara & Tienari, 2011), a clear vision of the
organization’s future position, and active and continuous communication to
different stakeholders but also a deeper understanding of the characteristics
of organizational identity. Identity changes have been studied in the merger
and acquisition process (Vaara & Tienari, 2011), spinoffs (Corley & Gioia,
2004), the process of diversification (Barney, 1998), new ventures (Fisher
et al., 2016), or the process of creating new divisions within firms (Brown
& Gioia, 2002). Therefore, clear triggers have been identified in previous
studies from which to start to investigate how firms (re)create their identi-
ties. Previous studies (see Albert, 1992) have suggested that additive changes
are easier to manage than subtractive changes (Corley & Gioia, 2004). In the
servitization literature, “service infusion” is reminiscent of an additive change,
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whereas strategic, complete renewal, and “morphing” are more indicative of
subtractive changes.

Identity consists of both language and meanings (Gioia et al., 2000). First,
language refers to how an organization’s members respond to the question
“Who are we as an organization?” For instance, responses such as “We are an
innovative start-up” align with self-reflective labels such as “innovative” and
“start-up.” However, these labels have different meanings for internal and
external stakeholders, as innovative and start-up can mean different things
to different organization members. For some, innovative may refer to the
“ability to develop cutting-edge technologies,” whereas for others, it may
mean the “ability to enter markets first.” The term start-up may indicate
being entrepreneurial and agile to some, whereas for others, it may mean
that a company is still seeking a well-tested and functional earning logic.

Identity Ambiguity

Identity ambiguity refers to there being multiple different interpretations of
an organization’s core features, thereby leading to uncertainty and confu-
sion among personnel and stakeholders regarding the organization’s future
image (Corley & Gioia, 2004). This confusion may lead to tensions between
units and organization members regarding their collective understanding of
“What kind of organization is this?” Ambiguity typically stems from corpo-
rate spinoffs, acquisitions, divestments, unclear goals, and weak management
communication. Even though identity ambiguity has a negative connotation,
organizational resistance and inertia may be beneficial for identity renewal,
as they indicate that an organization’s members are interested in the firm’s
direction and in how its executives will try to redirect the company.

Typology of Identities in Digital Servitization

Figure 1 presents eight ideal pure forms of manufacturer identity that are
possible in the age of smart services. These “We form” archetypes are cate-
gorized as reflections of potential ways to describe a company: (1) “We are
a software company,” (2) “We are a manufacturer,” (3) “We are a smart
manufacturer,” (4) “We are a service company,” (5) “We are a smart service
company,” (6) “We are a manufacturer that provides services,” (7) “We are
a smart manufacturer that provides services,” and (8) “It is unclear who we
are.” These identities are typologized based on how weak or strong a firm’s
manufacturing, service, and software identities are interpreted to be.
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Fig. 1 Typology of different identities of manufacturing companies

The “We are a software company” statement highlights the role of software
for a manufacturer and diminishes the role of manufacturing and services.
This is a powerful utterance from executives and is typically used in manu-
facturing firms that have taken strategic initiatives toward smart solutions.
The statement clearly describes the manufacturers’ strategic intent but has
several drawbacks and causes doubts related to the manufacturers’ existing
capabilities, culture, and position in the markets. First, before expressing this
type of goal for a firm’s future identity, executives should have a proper under-
standing of the firm’s extant capabilities (Danneels, 2011) and of how the firm
can develop digital/software capabilities (e.g., through acquisitions or hiring
software developers; see Huikkola et al., 2020). Second, executives should
understand a firm’s organizational culture, namely, how agile and enduring
it is. In software companies, organizational culture traditionally emphasizes
flexibility, informality, and agility, whereas traditional manufacturers can be
described as relatively inflexible, formal, and rigid (Immelt, 2017). Hence,
there is potential for tensions to accrue within companies, and executives
should give special attention to identifying routines to “get things done”
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within their organizations. Third, regarding market position, being a soft-
ware company provides the possibilities of leveraging software to enter other
markets and being free from products and developing stand-alone digital
offerings.

“We are a manufacturer ” and “We are a technology company” are relatively
natural descriptions for manufacturers and technology companies. However,
many times, they are reflections of a company’s current situation and do not
provide guidelines regarding what kind of company it will be in the future.
These clear identities emphasize that products and manufacturing assets are
the core of the company. They do not indicate that manufacturers would not
develop software internally or provide services to their clients. For instance,
the Finnish forest machine manufacturer Ponsse has clearly stated that its
mission is to “produce the best forest machines in the world.” These machines
contain many smart elements, as PCs have been embedded in them since the
1990s, and they need to be serviced regularly. It must be remembered that key
stakeholders such as customers view these companies through their products,
as customers use the products daily at their sites. This does not mean that
services and software elements are not important, but the core of such firms
is built around their equipment.

“We are a smart manufacturer ” minimizes the role of services and empha-
sizes the role of technology and software as distinctive elements of the
manufacturer. This identity description is typically used in robotics, additive
manufacturing (3D printing), and smart factory contexts, where manufac-
turers possess deep knowhow of certain technological solutions. Typically, this
identity requires capability development in areas such as big data, modeling
and simulation, and intelligent automation. For instance, robotics companies
KUKA Robotics and ABB are examples of manufacturing companies whose
identities could be described in such a way.
The “We are a service company” reflection stresses the importance of services

to a manufacturer. This statement has been used particularly among manu-
facturers who have started to provide traditional after-sales services (Cohen
et al., 2006), such as maintenance and repair services, to their clients to
obtain more stable income and higher margins (Neu & Brown, 2005). The
idea behind this utterance is to highlight customer intimacy. One of the key
ways to sell new equipment is through existing customer relationships; rele-
vance at customer sites also facilitates sales of new products. In this identity
archetype, business logic originates from service sales, e.g., how new equip-
ment and smart elements can boost service sales. For instance, the Finnish
elevator manufacturer KONE started to describe itself merely as “a service
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company,” highlighting that services and service contracts are seen as key
differentiators and sources of income for the company.

“We are a smart service company” describes a company that stresses the role
of software and services in its core business. Software and services are inter-
twined in this typology, thereby diminishing the role of traditional manu-
facturing and equipment. A key distinction emerges from a manufacturer’s
ability to deliver software-as-a-service types of solutions to its clients. In this
archetype, products are seen merely as “add-ons” for companies, and manu-
facturers are reminiscent of consultancies or project companies. Schneider
Electric and Caverion are potential examples of companies pursuing a smart
service company identity.
The “We are a manufacturer that provides services” identity combines the

traditional product business with a service business. Another form of this
identity could be “We are a service company that provides equipment.” Before
the Internet of Things (IoT) era, this approach became popular among
technology companies, as manufacturers possessed two subidentities: (1) a
manufacturing/technology identity and (2) a service identity. Those subiden-
tities were typically even separately organized within the manufacturing
companies. Many times, they were well balanced in each company in terms
of proportion and strategic importance.

“We are a smart manufacturer that provides services” indicates that the
manufacturer is attempting to excel in three different arenas (manufacturing,
services, and software). This is perhaps the most challenging initiative to
accomplish in practice, as there exists a danger of identity ambiguity. More-
over, developing capabilities and culture to facilitate positioning has become
increasingly difficult. Integrated solution providers (see Davies et al., 2006;
Wise & Baumgartner, 1999), such as Alstom (mobility provider) and Nokia
(network provider), are examples of companies that could credibly pursue
such an identity.
The “It is unclear who we are” category refers to manufacturers who do not

stress or communicate enough about any of the three distinctive features, as
all of the distinct identity elements are minimal or ambiguous. In these situ-
ations, organizations typically have unclear goals and measures, which causes
different organizational levels and units to compete against each other and
aim toward different goals, resulting in ambiguity. This archetype is some-
times observed in manufacturers that are struggling toward smart services
while also aiming to increase their profits from traditional manufacturing
activities.
The eight identity archetypes presented above are illustrations of possible

identities for manufacturing companies in an era when services, solutions,
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and software are complexly intertwined. We acknowledge that these pure
forms rarely exist in real life, but they are important for managers to consider
when evaluating what type of company their organization is or what direction
their company will potentially take in the future.

Creating a New Identity

To create a new firm identity, executives should have a proper understanding
of the firm’s current identity, its strengths, and its weaknesses. Furthermore,
they need to draw a picture of the firm’s desired future position in the indus-
trial ecosystem. This position may be far from the firm’s current position,
and firms rarely have the capabilities necessary to obtain that position. In the
beginning, managers need to understand the current organizational culture
and its three levels, namely, (1) artifacts, (2) beliefs and values, and (3)
basic assumptions (Schein, 2010), which are interrelated with organizational
identity. Organizational culture is perceived to have a dynamic relation-
ship with identity and image (Ravasi & Schultz, 2006) in which identity
expresses cultural understandings (Hatch & Schultz, 2002) and is socially
constructed (Gioia et al., 2000). These organizational beliefs, structures and
basic assumptions potentially hinder organizational identity change. Some
level of resistance may even be beneficial for an organization because it indi-
cates that the organization’s members are interested in the firm’s position and
strategy. For executives, it becomes relevant to identify key internal rigidities
that potentially hinder that change. Moreover, they must identify possibili-
ties and weaknesses related to the desired position and identity in the market.
For instance, if a manufacturer wants to become “a software company,” it
must decide what role equipment and services will play related to that posi-
tion—will the manufacturer develop software for other equipment, including
its rivals’ products, and will it sell software as projects or services (SaaS)? A
manufacturer must also decide on an organizational structure for the soft-
ware business—will software be a profit-and-loss responsible unit within the
organization or will it be integrated with the product and service units? In
addition, companies need to have a clear roadmap related to personnel and
routine development—i.e., how to hire, retain and train software engineers
and developers who could be employed by world-class software companies
such as Google, Apple, Amazon, and Microsoft.

In the moving, transitioning, or changing phase (Lewin, 1951), change
becomes reality and may be viewed with fear and uncertainty by organiza-
tion members. In this mode, employees need to learn new routines, processes,
and modus operandi. In this phase, communication from executives and
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managers is vital—what does the firm want to achieve with this new iden-
tity, and why is this change required? Both sensegiving and sensemaking are
needed. This change does not happen overnight, and managers must contin-
uously communicate about the new identity to the key stakeholders—this
communication can take place through e-mails, management letters, share-
holder speeches, annual reports, personnel info, development discussions,
letters from the CEO, media interviews, investor meetings, etc. All of these
actions are part of the sensegiving process, which needs to be ongoing, active,
and repetitive to be effective. In the sensegiving process, managers should
present the changes in ways that relate the changes to the previous expe-
riences of the organization’s members to facilitate a collective sensemaking
process (Gioia, 1986). Other ways to facilitate organizational sensemaking
processes are to ensure that members have time to discuss, debate, ask, and
build shared understandings about the identity change. Production meetings,
team meetings, weekly meetings, and even coffee breaks are important arenas
for the sensemaking process. Furthermore, firms typically take many actions
to pursue a new identity. For instance, firms may hire software engineers,
build new digital organizations, appoint Chief Digital Officers (CDOs), or
craft new vision/mission statements regarding the desired new identity.

After these continuous actions, communication initiatives, and sensegiving
and sensemaking processes, the changes must be reinforced and stabilized. In
this phase, the new identity will be cemented, and executives must ensure
that organizational processes and members’ ways of doing things (routines)
are systematically employed. In practice, goals, measures, and rewards must
be established, and executives need to verify that the changes have taken place
through mutually accepted measures. For instance, if a manufacturer’s goal is
to become “a service company,” it most likely will begin to measure its (1)
sales of services, (2) services’ profitability (e.g., service margins and customer-
based profitability), (3) customer lock-in (e.g., customer retention rate), and
(4) number of installed base/service contracts. To establish this service iden-
tity, executives must verify through such measures that the organization’s
actions support and convey the new identity. Figure 2 outlines organizational
identity as a socially constructed process (Gioia & Chittipeddi, 1991; Schein,
2010).

Based on the actions described above, a new identity is created or a firm
starts to re-evaluate its identity (do we continue or attempt to change our
identity?). The reflections of the new identity formation include artifacts
(How can the new identity be depicted in practice through visualizations?),
shared language among organization members, and acceptance of the new
identity among internal and external stakeholders. In particular, customers
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Industrial company’s
traditional identity
(e.g., ”We are an engine
manufacturer”; artifacts of
old identity)

1) structure
2) values, norms
3) basic assumptions

Sensemaking:
New identity formation
(e.g., artifacts of new
identity, shared language,
mutual understanding and
acceptance of new identity)

Verification of outcomes
(e.g., development of new
offerings, explorative
business openings, sales of
non-traditional solutions)

(Re-)evaluation
of identity
(e.g., do we stay on
the path or change
the path?

External stakeholders’ 
interpretations & responses
to new identity
(e.g., reactions of clients,
suppliers, and media to new,
narrated identity)

Smart solution provider identity as a socially constructed process
Sensegiving:

Narrative
(e.g., ”We are a software 
company”; channels used to
communicate new, desired identity)

Capabilities:
Actions

(e.g., establishment of separate
digital unit, appointment of
CDO, hiring software people)

Culture

Fig. 2 Smart solution provider’s identity as a socially constructed process

and users are important when evaluating how a new identity is established.
For instance, in 2008, Nokia’s then CEO, Olli-Pekka Kallasvuo, publicly
stated, “Nokia is a service company.” However, large audiences, consumers,
and operators probably did not understand or believe that statement because
they only viewed Nokia through its products and powerful “connecting
people” mission statements. In contrast, the public and operators were more
easily convinced that Apple, Microsoft, and Google are real software compa-
nies. However, these companies would encounter difficulties in being viewed
as manufacturers even though all of them also produce devices.

3 Discussion

As the world and industrial equipment are becoming increasingly connected
and Industry 4.0 and IoT are becoming more relevant to both manufacturers
and their customers, new technologies and digitization provide opportu-
nities to increase sales and decrease costs. To thrive in this era of smart
services, manufacturers need not only new capabilities, structures, offerings,
and processes but also redefined corporate identities. This redefinition is far
from easy, as a manufacturer’s new identity should not be too similar to its
existing identity, it needs to motivate internal and external stakeholders, and
it needs to be inspiring yet realistic to achieve. Establishing a new identity
may also lead to mixed identities and identity ambiguity among organization
members (Corley & Gioia, 2004).
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Theoretical Contributions

This book chapter makes two theoretical contributions. It (1) typologizes
eight distinct archetypes of manufacturer identities using three perspectives—
(a) manufacturing/technology, (b) service, and (c) software)—and their
dichotomies and (2) describes organizational identity change as a socially
constructed process.

For its first theoretical contribution, this article conceptualizes and catego-
rizes eight possible identities for manufacturers in the age of smart services.
Specifically, this article contributes to the literature on digital servitization
(Kohtamäki et al., 2019; Sklyar et al., 2019) by describing how new smart
identities are socially constructed (Corley & Gioia, 2004; Gioia et al., 2013).
Based on three distinct identity elements (technology provider/manufacturer,
service, and software) and configurations of how strong or weak the elements
are considered, we typologize eight distinct organizational identities that are
possible for manufacturing companies to adopt. Although these pure forms
are far from the forms taken by manufacturers in reality, these archetypes
enable manufacturers to identify both their existing identities and their
desired future identities, hence giving them direction. Pure forms help execu-
tives identify possible alternatives and redirect companies when altering their
identities, even though the pure identities are far from real.

For its second theoretical contribution, this article describes the iden-
tity change process as a socially constructed process, thus contributing to
the literature on identities and digital servitization (Huikkola et al., 2020;
Keränen et al., 2020; Kohtamäki et al., 2019; Salonen & Jaakkola, 2015).
Building a new corporate identity requires changing the executives’ narra-
tives about the company (“Who are we as an organization?), organizational
culture (structures, norms, values, and basic assumptions), and corporate
resources and capabilities (reallocating resources, building new capabilities,
and unlearning). We propose that when an organization changes its iden-
tity, its executives and managers need to identify the existing and desired
future identities in the beginning, communicate the new identity when taking
actions, and verify the new identity. Each process has its own challenges.
When identifying the old identity and establishing a picture of the desired
new identity, the most difficult challenge is to understand the sources of resis-
tance among organization members and create a credible identity that is both
ambitious but realistic. When changing the identity in practice, the most
difficult challenge is to communicate the message and change the personnel’s
way of doing things because changing routines is perhaps one of the most
challenging tasks for managers to execute (Gilbert, 2005). When stabilizing
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the identity, the managers should pay attention to artifacts, shared language,
and perceptions of the new identity among the key internal and external
stakeholders.

In sum, particularly in larger companies, many identities may coexist.
Executives should be aware of possible subidentities and define their compa-
nies’ “master identity.” The challenge is to define the identity and what kind
of organization the company wants to become. In changing that identity,
there is danger of identity ambiguity and confusion among personnel and
stakeholders. To avoid this identity ambiguity, we suggest that executives and
managers could benefit from implementing identity identification, communi-
cation, and verification phases. Moreover, identity is socially constructed and
requires active dialogue and communication between managers, personnel,
and other key stakeholders (Gioia et al., 2013; Vaara & Tienari, 2011).

Managerial Implications

For managers, the present article shows the elements involved in the process
of identity change that should be considered when aiming to alter organi-
zational identity. This article does not give special attention to any specific
change process triggers, such as mergers and acquisitions, alliances, spinoffs,
or divestments, but reviews the strategic change process in general. In partic-
ular, to facilitate new identity formation, executives and managers should give
attention to identifying the new organizational identity, communicating the
identity, and verifying the organizational actions’ outcomes. Thus, we suggest
that executives should be aware of the typical bottlenecks during the different
phases of the identity change process.

Future Research Directions

Future studies could delve deeper into the processes and practices related to
specific digital servitization triggers and actions, such as software firm acqui-
sitions and the establishment of separate digital units. Future studies could
investigate in-depth how those special triggers and actions affect firms’ (soft-
ware) identities. Studies could also investigate how a manufacturer’s identity
facilitates digital servitization. Moreover, more studies are needed about how
“storytelling” and “antenarratives” are applied when facilitating organizational
identity change toward smart services (Vaara & Tienari, 2011). We suggest
that future studies investigate artifacts as reflections of corporate identity
formation and how identity change can be depicted through visualizations.
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PSS BusinessModels: A Structured Typology

Federico Adrodegari, Nicola Saccani, and Mario Rapaccini

1 Introduction

Previous literature shows that the shift from product—to PSS-based compe-
tition (servitization) is a way to increase revenues and create competitive
advantage in manufacturing firms (Baines et al., 2009). However, this trans-
formation is challenging (Adrodegari & Saccani, 2020; Reim et al., 2015),
as it requires to rethink—and change—numerous aspects of the firm’s busi-
ness model (Raddats et al., 2019). Although a configurational analysis could
facilitate the understanding of the impacts induced by embracing servitiza-
tion strategies, these modifications are yet not fully understood (Adrodegari
& Saccani, 2017; Storbacka et al., 2013). A BM perspective is useful to
understand and shape the characteristics of a PSS offering (Adrodegari &
Saccani, 2020; Dimache & Roche, 2013). However, very little research has
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analysed the different types of PSS through the lens of BM. This chapter
defines a structured typology that gives a deeper understanding of the impact
of the different PSS offerings on the manufacturer’s BM. Showing how the
configuration of each BM element changes, the typology can support the
shaping of future research on this subject as well as practical implementation
of servitization strategies.

2 Theory Development

PSS Options: Background

Since a spectrum of different options exists in the continuum between pure
product sales and pure service provision (Oliva & Kallenberg, 2003), the
servitization literature has suggested different kinds of PSSs. Wise and Baum-
gartner (1999) identified four BMs (namely, embedded services, comprehen-
sive services, integrated solutions and distribution control). Tukker identified
three PSS categories based on the value proposition and the revenue model
components, namely: product-oriented, service-oriented and result-oriented.
Although this typology remains widely accepted, it is affected by some
limitations (Van Ostaeyen et al., 2013). For example, it appears not suffi-
ciently refined to discriminate between different kinds of either result- or
use-oriented PSSs. Another limitation refers to the fact that the typology
focuses on the features of each offering and tells little on how the orga-
nization should configure its activities. Over the years, numerous authors
have proposed their own classifications. Adrodegari and Saccani (2017) have
reviewed this literature as presented in Table 1.

Most of these classifications are good at discriminating the BM core
components, such as the value proposition and the revenue model, for
instance, distinguishing between pay-per-equipment and pay-per-use PSS.
But the discussion over other components such as key resources, activities,
customers, partners, etc.—is rather neglected. Exceptions are the studies by
Kujala et al. (2011), Lay et al. (2010) and Meier et al. (2011) considering a
wider combination of BM components.

In sum, the extant literature shows a clear gap, that this paper aims at filling
through the definition of a novel PSS typology, that includes a comprehensive
analysis of the impact brought by servitization on each component of a BM.
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BM Type 1

Variable configuration

….
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sale
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...

…

BM Type 5
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wear of the product. Customer liability is 

critical. Define in advance how risk is going to be 
share among the actors involved

PSS BM 
framework

Adrodegari et al. 2017 

PSS BM 
Dimension

PSS BM 
Variable

Cost

Risk

Fig. 1 Approach used for the proposed PSS BM typology

Theoretical Process and Outcomes

Following the discussion in section “PSS Options: Background”, we adopt
the configurational approach proposed by Kohtamäki et al. (2019) to develop
the mentioned typology. In particular, we first adopt the framework proposed
by Adrodegari et al. (2017) that defines “the most relevant aspects that need
be characterised in order to describe each BM component in the case of PSS ”
(p. 1523). Second, for the suggested dimensions and variables, we elaborate a
specific configuration based on previous literature on this topic. This process
is exemplified in Fig. 1.

Last, based on the revenue mechanism, the product ownership and value
propositions, we identify five archetypes of PSS BMs, that are successively
grouped into two categories, namely (i) product- and (ii) service-oriented BMs.
The first group includes the archetypes in which the product sale remains
the most significant revenue generation driver, since its ownership is trans-
ferred to the customer, and aftermarket services are then sold—as product
add-ons—in different ways (e.g. through specific deals, through multi-year
contracts). The second group includes those archetypes that generate more
revenues the more the product is used. In this case, the product ownership is
always retained in the supplier’s hands and the customer is granted with its
access/use (Fig. 2).

In the following sections, we illustrate each BM archetype by briefly
describing the configuration of the corresponding variables.1

1 The table with detailed configuration of each variables along with different PSS BM types can be
provided by authors upon request.
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Fig. 2 The PSS BM typology

P1—Product-focused BM
Central to this archetype is the value potential that are embedded in

the product, either in the form of (proprietary) know-how, brand, product
design, performance, etc. This proposition sounds familiar to customers and
suppliers, since it is based on value-in-exchange and market price. Thus,
products are sold to the customer in exchange for money. Aftermarket services
are then sold as product add-ons or provided for free (e.g. under warranty
obligations) with the typical aim of recovering the product from malfunc-
tioning and faults. In this BM, the provision of services is frequently seen
as a “necessary evil”, as there is little interest in exploring the customer’s
problems, needs and expectations in search of new business opportunities.
This also explains why OEMs adopting this BM frequently recur to inde-
pendent service providers to deliver aftermarket services and spare parts on
their behalf (Gebauer et al., 2013; Kujala et al., 2010). The few information
collected from the field are usually limited to product usage and reliability
aspects (Saccani et al., 2014). Additional data pertaining to the need of the
customer as well as any opportunity for improving the performance of the
process in which the product is involved is rarely disclosed (Neff et al., 2014).
Despite the fact that customers could need remarkable amounts of services
along the product life cycle, we rarely found in these BMs the development
of lifelong customer support contracts. Aftermarket services are purchased on
the basis of deals, that often remain uncorrelated from each other (Barquet
et al., 2013). It follows that OEMs that are stuck with this BM, invest signif-
icantly less in service innovation than they do in product innovation. Their
key capabilities, actually, reside in new product development, engineering and
manufacturing.
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P2—Processes focused BM
This BM is an extension of the previous one: the main difference here is

that the company, in addition to the services described in P1, offers also pre
and after-sale services that aim to improve the performance of the customer
process as well as the user experience with the product (Rapaccini & Visintin,
2015). Typical of this BM is the great emphasis put on process-related
services, such as co-design, consultancy, process engineering and simulation,
or user training services (Tukker, 2004). Therefore, the product manufacturer
has developed knowledge about the optimal configuration of the customer
processes, and can thus capture value by selling this knowledge. In some
situations, these knowledge-intensive services are also provided independently
from the product sale (Kindström & Kowalkowski, 2014). This is usually the
case, for instance, of complex equipment that are remarkably critical to the
customer’s business (Rapaccini & Visintin, 2015). A service department has
thus the responsibility of a separate business unit. It follows that the compe-
tences of the frontline people in the service department are of paramount
importance, as they are actually expected to give advices that are customer-
and industry-specific. Although the intensity of the interactions can vary to
a large extent, it is not infrequent that the service expert teams can establish
rich relationships with their customers (Gaiardelli et al., 2014). Analogously,
the information exchanged between the parties are more intense, and focused
on the sharing of business knowledge (Saccani et al., 2014). Any information
systems that can facilitate the mentioned interactions are therefore of great
value (Neff et al., 2014).

In the following group of BMs (service-oriented ), we assume that the
customer does not buy the product, but just pays to either get access or use
the product, or for the results generated through the product use.

S1—Access-focused BM
In this case, most value is captured by enabling product access, since

customers pay regular fees just to have an unconditioned possibility of
accessing the product. In certain cases, the supplier receives additional money
that cover the product operational costs, or its wear (Reim et al., 2015). Thus,
the main advantage for the customer lays in the fact that she/he no longer
needs to bear any capital cost (CAPEX) for having the product installed
and ready/available to use. Thus, this BM can be particularly effective to
reach—for instance—small companies, seasonal operators and start-ups, that
are not willing to make significant investments in capital equipment, and
prefer some sort of long-term rental to run their business. Despite the
fact that this BM can be implemented as an extension of the product-
dominated one (P1), it requires a shift of the company mindset, a higher
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service culture/orientation, greater commitment towards the customer pain
points and more cross-functional communication between the product and
service divisions of the firm. Since the ownership of the product is retained on
the OEM’s hands, OEM takes responsibility for keeping it at its best condi-
tions for the longest possible time, providing repair and maintenance services,
as well as for substitingend-of-life products. These latter are usually recondi-
tioned and sold as “second-hand but original quality products” in secondary
markets. In this BM, the service department is responsible to develop the
key resources (i.e. people competences, knowledge, tools, systems, partner
network) that are requested to deliver remote and field services in the most
efficient and effective way. At the same time, it becomes crucial for the
capacity of detecting proactively any business opportunity (Kindström &
Kowalkowski, 2014). As a consequence, longer agreements and closer rela-
tionships with the customers are established (Barquet et al., 2013). It is
obvious that this rental-like model cannot be implemented without having
accurate and timely information from the installed base. For this purpose,
OEMs are introducing IoT technologies (Ardolino et al., 2018) and web-
based applications, to collect more and more field data from their connected
fleet of goods (Neff et al., 2014). Fleet management systems are used to
elaborate these data, plan and deliver maintenance interventions in order to
prolong the product life. This BM is predominantly based on the capacity
of the OEM to make customers evaluate and appreciate the benefits of this
(access-based) offering. This is done by training frontline employees and sales
reps and using specific commercial tools. It is also said that incentives should
be rethought to be aligned with service delivery performances. In this model
the payments are primarily based on recurrent fixed fees, which cover both the
costs of the product and services are made available throughout the contract
lifetime (Rapaccini, 2015). As the OEM sustains most costs of the offered
solution, this implies higher financial and operational risks by its side, so far
that a premium fee is issued to mitigate these risks. More specifically, service-
oriented BMs implicate innovative revenue models and pricing strategies
that are primarily value—rather than competition—or cost-based (Rapaccini,
2015). Anyway, this does not mean that the company should pay less atten-
tion to cost issues: conversely, the customer lifetime costs (sustained) and
revenues (captured) have to be evaluated more precisely than in traditional
models, to avoid financial troubles.

S2—Use-focused BM
Differently from the previous BM, in this case, the customer pays a

(mostly) variable fee that depends on the “actual” usage of the product, not
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on the (potential) availability and/or easiness of access. The value, there-
fore, lays in the fact that the customer can use the product and produce its
outputs at a predetermined cost. Setting up this commercial model requires
that customer and provider agree on the metrics through which the intensity
of product usage, and correspondingly the amount of money that must be
paid to the product owner, can be computed easily and transparently. In this
situation, the value is always co-created by the interplay between the customer
and the product/service provider and value creation depends on capabilities
and mutual resources from both parties (Storbacka, 2011). The fact that the
OEM is responsible for all the costs along the product lifecycle is a powerful
incentive towards the design of more reliable products that can be “serviced
by design” (Kujala et al., 2010). Advanced services, such as remote moni-
toring, remote control and process optimization, predictive maintenance, are
core to this BM. For the same reason, enterprise asset management (EAM)
and customer relationship management systems (CRM) are milestones of the
company’s application portfolio (Neff et al., 2014). In this BM, the customer
plays a key role in the marketing process, as she/he greatly influences the defi-
nition of the solution requirements. Therefore, the OEM must develop closer
ties with key stakeholders of the customer’s organization. It is in fact crucial to
get aware of preferences, needs, problems, worries, interests, usage patterns,
etc. (Kindström & Kowalkowski, 2014). In this regard, some studies claim
that open collaboration platforms can be beneficial to the development of
these BMs (Reim et al., 2015). In addition to the capabilities for selling and
delivering services, that are key for the success of this BM, OEMs should inte-
grate product and service innovation effectively (Kindström & Kowalkowski,
2014). For this reason, new organizational structures and roles need to be
developed (Storbacka, 2011), as well as new rewards systems that can effec-
tively promote the service sales (Kindström, 2010) and avoid conflict with
people from the product business (Kindström & Kowalkowski, 2014). As in
the previous model (S1), a change is required also in people’s mindset and
company’s culture that has to become more service- and customer-centric.
Value-driven communication becomes crucial to promote this kind of service
(Reim et al., 2015), as a result, companies should develop cost assessment
and configuration tools that can facilitate the sales force (Storbacka, 2011).

As in the previous case, this model shows payback times that are usually
longer than the ones corresponding to the sale of physical products (Tukker,
2004). Therefore, companies must be endowed with adequate financial
resources or receive support from financial partners to bridge this lag. Finan-
cial and accounting practices need therefore adaptation since the timescale
of the financial flows changes considerably. The company’s responsibility is
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greater here and the complexity increases (Reim et al., 2015). In other words,
the more the firm provides customized solutions, the greater the value poten-
tial, complexity and risk. Thus, managing costs and risks all over the lifetime
of the service agreement is a key capability. Consequently, the pricing strate-
gies change accordingly, and the fees are commensurate to the costs, the
customer value and the uncertainty/risk that is present in each specific agree-
ment. Empowering at the maximum level these capabilities is a prerequisite
of the BM described in the next section.

S3—Outcome-focused BM
In this case, the value lays in the fact that the OEM guarantees that the

customer is going to pay a price that is proportional to some agreed perfor-
mances, that the product will enable. The target performances are in fact
contractually determined in terms of Service Level Agreements (SLAs), that
the provider is requested to meet. Then, in this model, the focus is not on the
lifecycle services per se (Kujala et al., 2010), but on the fact that these services
must enable (or reach) certain level of performances of the customer process
(Kindström & Kowalkowski, 2014). The value for the customer is generated
not only by the reduction of the initial investment and of the operational
costs, but also by the minimization of the residual risks of not achieving the
expected outcome (Tukker, 2004). The provider has then the full responsi-
bility of designing and delivering the combination of products and services
that can meet the expected results. Therefore, value-in-use becomes value-in-
results, as value is defined by the results achieved by the complex network
of actors (included the customer) that provide and integrate resources and
competencies (Saccani et al., 2014). Partnering with other actors is therefore
of paramount importance, as well as the capacity of orchestrating the value
creation processes throughout the product lifecycle (Barquet et al., 2013;
Paiola et al., 2013). Digital technologies play of course a key role in enabling
this kind of BM (Ardolino et al., 2018), for instance, adaptable back-office
infrastructure with clever ICT systems can enable cost-efficient operations
and higher service quality, better resource allocation and more accurate infor-
mation sharing among field technicians (Kindström & Kowalkowski, 2014).
In fact, the company has to collect and manage manifold types of data
(product, process, customer, etc.). In sum, this BM requires a “case-by-case
design”, which defines the “right” outcome by the “right” product-service
solution. For this reason, price and cost management is challenging in these
kinds of offerings. In fact, the risk increases even further with this BM,
because the OEM has complete responsibility for delivering the agreed-upon
result (Reim et al., 2015). With increasing levels of responsibility, the terms of
the agreement become extremely important and should focus on developing
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the terms carefully and accurately. This implies that contracts are complex
as they may outline roles, procedures and penalties for non-compliance and
determine outcomes to be delivered (Ng et al., 2013). Thus, the key issue is
to design performance-based contracting, that is a form of contracting that
explicitly includes a clear definition of objectives by which to measure the
contractor’s performance, the way data are collected and KPIs monitored, as
well as the consequences (penalties, bonus-malus) for the contractor that is
not able to meet those performances. It follows that payments are adjusted
on the basis of the achieved result, making clear the core concept behind this
model: the customer buys the performance, not the product and the related
services (Reim et al., 2015). For example, a contract could be contracted on
a fixed payment basis tied to predefined KPIs of the identifiable outcome,
with risk/rewards sharing in place (Ng et al., 2013) or on an output-based
process relating to performance levels. As in the previous BMs, financial issues
should not be underestimated. Moreover here, the company’s risk assumption
now implies to obtain the result, and includes, as an example, availability,
operating errors, preterm wear, not conformity production, etc. Thus, only
manufacturers that are willing to sustain higher risks and gain the corre-
sponding premium, offer this kind of solution (Reim et al., 2015). Therefore,
risk assessment/sharing and mitigation capability are required (Kindström &
Kowalkowski, 2014).

3 Discussion

Although seminal studies show that companies have alternatives when under-
taking the servitization journey, the literature struggles in characterizing
such pathways from a BM perspective. The definition of a structured PSS
BM typology can be very useful to describe the transition from product-
dominated to the numerous nuances of service-based business. Therefore,
this paper develops a structured typology for PSSs that relies on the PSS
BM framework presented by Adrodegari et al. (2017) and is grounded on
a review of the literature on this topic. This approach also helps making the
different PSS concepts more comparable and transparent and contributes also
to the managerial debate. In fact, practitioners could benefit from this study
to develop a deeper understanding of PSS BM characteristics through the
configuration of these five archetypes. Moreover, the new PSS BM typology
can be also seen as a practical guideline to help companies in the journey
towards servitization.
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Although this paper contributes to the development of a typological
classification of BM as advocated by the general BM literature, the study
focused on product-centric businesses and this could limit its generalizability.
Moreover, although empirical applications to case studies exist, research
has not addressed yet the issue of validating empirically the existence of
different types. Finally, since companies often adopt different value propo-
sitions and BM simultaneously, for different products, markets or customers,
such research direction can also lead to the mapping of the analysis of the
alignment or synergy of simultaneous multiple positions of companies in a
PSS BM typology (i.e. existing “service oriented” resources can leverage one
another or, vice versa, questions can arise about how to prioritize resources
and product- and service-related activities).
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Product-Service Systems in the Digital Era:
Deconstructing Servitisation BusinessModel

Typologies
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and Katja Maria Hydle

1 Introduction

A business model [BM] is understood as the logic by which a company creates
value for its customers, delivers that value to customers and captures a part of
that value for itself (Osterwalder & Pigneur, 2010; Teece, 2010; Zott et al.,
2011). The application of a servitisation strategy potentially invokes many
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changes in, and decisions about, a company’s BM(s). Service-oriented BMs
provide various ways in which to operationalise servitisation strategies.
The most obvious change associated with servitising is that the core of a

company’s offerings shifts from products to services. Other potential changes
involve the ways in which focal supplier companies interact through value
co-creation with their customers (Vargo & Lusch, 2008), focal firms interact
with other parties in surrounding ecosystems (e.g. Kohtamäki, Parida et al.,
2019) and value is appropriated through performance-based contracts (Parida
et al., 2019).

Not surprisingly, researchers have made several attempts to categorise
service BM archetypes (e.g., Brax & Visintin, 2017; Kowalkowski et al.,
2015). In an early work on servitisation, Wise and Baumgartner (1999)
described four ‘downstream’ BMs that focused on the service content of offer-
ings (embedded services, comprehensive services and integrated solutions)
and value chain migration (distribution control). Subsequently, Michelini
and Razzoli (2004) introduced a distinction based on product ownership.

Another literature stream has focused on product-service systems (PSSs),
defined as ‘tangible products and intangible services designed and combined so
that they jointly are capable of fulfilling specific consumer needs ’ (Tukker, 2004,
p. 246). The PSS concept emerged as an approach for resource efficiency,
theoretically achieved by shifting from the need for a product to the need for
the function that the product enables (Mont, 2002). It has, however, come
to encompass the general transition towards the use of new, service-oriented
BMs (Tukker, 2015; Tukker & Tischner, 2006) and can be understood as ‘an
integrated combination of products and services ’ (Baines et al., 2007).
Tukker (2004) proposed three main categories of PSS on a spectrum

ranging from product-oriented to results-oriented services, with decreasing
tangible product content and increasing intangible service content, and
argued that BMs vary according to this spectrum. Tukker’s (2004) typology
has been cited widely, but it arguably conflates two key dimensions of BMs:
results-orientedness and ownership (Michelini & Razzoli, 2004). Moreover,
the current widespread digitalisation trend was not as strong when Tukker
introduced this typology; today, digitalisation is central to much BM inno-
vation (Kohtamäki, Parida et al., 2019). Manufacturing businesses are now
‘entering the fourth industrial revolution (Industry 4.0) through capitalizing digi-
talization’ (Parida et al., 2019, p. 2). In this regard, Aas et al. (2020) empiri-
cally found that PSS BMs vary along three dimensions: results-orientedness,
ownership and smartness of the provided services.
The aim of this chapter is to continue the discussion on service BM cate-

gorisation, especially in the PSS context. In this conceptual essay, we use
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Tukker’s (2004) typology as a starting point and elaborate on extant theory.
During the discussion, we use findings from empirical research such as Aas
et al. (2020) to illustrate our main arguments (Siggelkow, 2007).
The chapter is organised as follows. We first discuss the theory underlying

typologies. In the ensuing section, we discuss and deconstruct Tukker’s (2004)
15-year-old typology, first with respect to the results-orientedness and owner-
ship dimensions, and then in light of digitalisation. From this discussion, a
new typology that corresponds to the taxonomy proposed by Aas et al. (2020)
emerges. We then expand this typology, discuss and illustrate the resulting
eight BM types and compare them with other typologies.

2 Theory Development

Typologies

The identification of PSS BM typologies, such as the typology of Tukker
(2004), is part of a long research tradition in organisational studies often
referred to as the configurational approach (Kohtamäki, Henneberg et al.,
2019). Configuration theory acknowledges that the suitableness of a partic-
ular organisational configuration (where a configuration includes organi-
sational dimensions such as processes, structures, practices, cultures and
strategies) depends on its fit with the context (Venkatraman, 1989). Thus,
discovering organisational configurations, in the form of typologies, is recog-
nised as a fundamental approach in organisational theorising (Meyer et al.,
1993). Typologies have the potential to provide parsimonious frameworks
for complex organisational phenomena (Doty & Glick, 1994), and can
contribute to a range of tasks, such as concept formation and refinement,
the elucidation of underlying dimensions and the creation of categories for
classification and measurement (Collier et al., 2012).

Below we discuss two pressing issues related to Tukker’s (2004) typology.
First, how more recent literature has addressed the conflation of the owner-
ship and results-orientedness dimensions in this typology, and second, how
recent research explains the relationship between the contemporary digitali-
sation and PSS BMs.

PSS BM Typologies, and the Dimensions of Ownership
and Results-Orientedness

Tukker’s (2004) typology was originally published in Business Strategy and
the Environment . The first of the three main categories, product-oriented
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BMs, centres on product sales, with services sold as product add-ons and a
low degree of results-orientedness. In the second main category, use-oriented
BMs, manufacturers retain ownership of the products, which are made avail-
able to customers through various leasing, renting or sharing arrangements.
The third main category, results-oriented BMs, centres on contracts between
providers and buyers for the provision of functional results, rather than on
the delivery of specific products.

Although Tukker (2004) implicitly recognises the issue of ownership, ‘use-
oriented’ may not be the best label for that particular BM dimension, as users’
needs can be taken into account when implementing product- and results-
oriented BMs (e.g. Resta et al., 2015). Thus, this category may be more
accurately conceptualised according to the ‘degree of ownership retention’,
which is more suitable from the viewpoint of environmental sustainability
and material resource efficiency. By pooling products among different buyers
and being incentivised to maintain and extend products’ lifespans, a provider
can maximise capacity utilisation and requires fewer products. Thus, less raw
material and energy are needed for the production of new products.

Whether the ‘retention of ownership’ belongs on the same continuum
as results orientation may also be questioned. In some reported cases (e.g.
Kowalkowski et al., 2017), manufacturers retain ownership of products while
simultaneously establishing results-oriented contracts with customers. For
example, Michelin offers a range of efficiency services to commercial trans-
portation firms in addition to tires (Kowalkowski et al., 2017). This example
is contrary to findings from capital-intensive industries, where the retention
of ownership and results orientation do not always go together (Aas et al.,
2020). For customers in these industries, an ‘asset-light’ strategy involving
the leasing of products may be attractive for purely financial reasons, rather
than environmental sustainability. Thus, an ownership-based BM requires
that the supplier has a solid financial position and assets (i.e. a ‘strong balance
sheet’), often generated in cooperation with a financial institution. Such a
BM requires that the supplier can provide services to, and take custody of, a
product regardless of its location, which may not be easy or desirable in the
case of mobile products (e.g. those installed onboard ships).

Results-orientation, in turn, is a strong trend in contemporary service sales.
For example, outcome- and performance-based contracting (Liinamaa et al.,
2016; Ng et al., 2013) has been advocated as a fundamental element of new
BMs (if not a BM in its own right). This trend is exemplified by the increased
interest in value-based pricing (e.g. Reen et al., 2017; Töytäri et al., 2015) and
value-based selling of services (e.g. Luotola et al., 2017; Töytäri & Rajala,
2015). However, the implementation of a results-oriented BM is not easy or
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risk-free. For this reason, many services are still sold through product-oriented
contracts, with fewer rewards for the actual results.
Thus, we propose that ‘results-orientedness’ and the ‘degree of ownership

retention’ are two BM dimensions of servitised firms that do not belong on
a one-dimensional continuum, as proposed by Tukker (2004). From a BM
perspective (Osterwalder & Pigneur, 2010; Teece, 2010; Zott et al., 2011),
we suggest that these dimensions belong on separate continuums related to
how value is captured and how value for customers is created, respectively.

PSS BM Typologies and the Digital Dimension

Existing service BM typologies have previously been very useful (e.g.
Williams, 2007), but their relevance may be questioned in the contempo-
rary context, as we enter the fourth industrial revolution and companies rely
increasingly on digital technologies to maintain competitiveness.

Companies’ strategies and BMs are likely to change with the increased
offering of smart products and services (Allmendinger & Lombreglia, 2005;
Porter & Heppelmann, 2015). This shift, here referred to as ‘digital serviti-
zation’ (Kohtamäki, Parida et al., 2019), involves revisiting existing PSS BM
typologies. For example, Baines and Lightfoot (2013, 2014) used different
customer profiles as the basis for the categorisation of PSSs offerings by
manufacturers as ‘base’, ‘intermediate’ and ‘advanced’ services. Specifically, to
deliver advanced services, they observed that manufacturers typically deploy
information and communication technologies that enable the provision of
remote monitoring services related to product location, condition and use.
Kohtamäki, Parida et al., (2019) furthered the theoretical development in this
field by presenting a framework for the construction of offerings in digital
servitisation along three dimensions: solution customisation, solution pricing
and solution digitalisation. The latter dimension is related to the capabili-
ties that smart products and services offer in terms of monitoring, control,
optimisation and autonomy (Porter & Heppelmann, 2015).

Aas et al. (2020) extended Kohtamäki, Parida et al.’s (2019) framework
by proposing a taxonomy covering the three generic BM dimensions of value
creation, value delivery and value capture (Fig. 1). In this empirically derived
taxonomy, the smart digital element is a means of delivering the service, and
not the core of the offering. This approach is in line with Amit and Zott’s
(2001; Zott & Amit, 2010) activity systems perspective. Inspired by exam-
ples from early e-commerce, they argued that BM innovation can occur by
altering the content, sequence or governance of underlying activities (Amit
& Zott, 2001; Zott & Amit, 2010). A case in point is the way in which
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e-marketplaces bypass incumbent distribution channels. Hence, in the value
delivery dimension of our framework, we distinguish BMs with high and low
degrees of ‘smartness’. Similarly, Allmendinger and Lombreglia (2005) distin-
guished traditional and smart (digital) services. We claim that this extension
is important, specifically since empirical research has found that traditional
and digital services co-exist (Aas et al., 2020).
Thus, the extant literature identifies three main dimensions of PSS BMs,

related to the three main BM components (value creation, value delivery and
value capture). These dimensions are illustrated in Fig. 1 as the degrees of
ownership retention, smartness and results orientation.

3 The Eight Types of Service-Oriented BM

The dimensions illustrated in Fig. 1 are not dichotomous (e.g. whether or
not to implement a results-oriented contract), but rather fall along contin-
uums, as captured by the use of the term ‘degree’. In an empirical study,
Aas et al. (2020) found several examples in which some parts of PSSs were
accompanied by results-oriented contracts and others were accompanied by
more traditional product-oriented contracts. The same principle applies to
the other dimensions. Smart digital technology may be heavily used in some
parts of a PSS and to a lesser extent in others, and some parts of the system
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Fig. 2 New typology with eight PSS BM categories

can be made available through leasing arrangements while other parts are sold
to customers. As companies can choose different degrees of results orienta-
tion, ownership retention and smartness, and combine these dimensions in
different ways, an infinite number of PSS BMs is possible, rendering BM
decision-making in this context very challenging.

Nevertheless, with the aim of increasing the manageability of this
complexity, we focus on the outliers in each dimension, resulting in the
creation of a new typology with eight PSS BM categories (Fig. 2). In this
section, we briefly describe and discuss these PSS BM types.

BM 1a: Product Sales and Add-On Services

This BM type is arguably the most traditional PSS BM (Tukker, 2004). A
manufacturing firm sells a product to customers, with add-on services related
to the product sold on a case-by-case basis. The price of the services can
be based on supplier costs (e.g. the customer pays a fixed fee or according
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to a cost-plus contract) or customer use intensity (e.g. the customer pays
an hourly rate) (e.g. Bonnemeier et al., 2010). A wide range of add-on
services is relevant when implementing BM 1a, and Partanen et al. (2017)
provide a useful overview with the distinction of pre-sales, R&D, opera-
tional, product support and product lifecycle services. In their empirical
study, Aas et al. (2020) observed that companies providing complex prod-
ucts, such as advanced offshore load handling equipment, often provided
add-on services in most of these categories, whereas companies providing
less-complex products, such as flat hoses, provided add-on services in fewer
categories.

BM 1b: Product Sales and Smart Add-On Services

This BM is similar to the traditional BM 1a, since product ownership is trans-
ferred to the customer and product-related add-on services are provided on
a case-by-case basis, and priced using a supplier cost or service use intensity
regime. However, when implementing BM 1b and delivering a smart add-
on service, a supplier utilises digital technology and data to a large extent.
As also argued by other authors, increasingly physical products are digitally
networked and integrated with information systems, which ‘enable [s] the co-
creation of “smart service” that is based on monitoring, optimization, remote
control, and autonomous adaptation of products ’ (Beverungen et al., 2019, p. 7;
see also e.g. Zheng et al., 2018). Empirical findings from Aas et al. (2020)
suggest that BM 1b is used quite commonly; one example is a supplier of
advanced offshore drilling equipment that had integrated numerous sensors
in its equipment. Data from these sensors was not only useful when providing
product lifecycle services, such as maintenance, but also enabled the firm to
provide advanced operational services by which they helped customers to use
the equipment optimally.

BM 2a: Product Sales and Integrated Services

When implementing BM 2a, a manufacturer transfers ownership of a product
to a customer in the same manner as in BMs 1a and 1b. However, rather
than selling add-on services on a case-by-case basis, the manufacturer estab-
lishes a results-oriented service contract (often long-term) with the customer.
According to Selviaridis and Wynstra (2015, p. 3505) a results-oriented
contract ‘can be briefly defined as the contractual approach of tying at least a
portion of supplier payment to performance ’. Key performance indicators (KPIs)
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are fundamental elements of such contracts, as they provide the basis for
supplier payments (Selviaridis & Wynstra, 2015) and a value-based pricing
strategy (rather than supplier cost or service use intensity) is typically used
to determine the prices of services included in the contracts (e.g. Lindström,
2013). A challenge associated with the implementation of results-oriented
contracts is that ‘service performance is often not only dependent on supplier
effort but also on the behavior of the buying firm’ (Akkermans et al., 2019,
p. 22), implying that suppliers and customers often need to co-create such
contracts (Luotola et al., 2017). Aas et al. (2020) identified a few cases in
which results-oriented contracting was used without digital technology; for
example, one supplier provided equipment that was supposed to reduce the
need for manual labour and was paid accordingly.

BM 2b: Product Sales and Smart Integrated Services

This BM is similar to the more traditional BM 2a in that product ownership
is transferred to a customer while services are sold through results-oriented
contracts. The difference between BMs 2a and 2b is the utilisation of digital
technologies to provide smart services in the latter. Several firms in the empir-
ical study of Aas et al. (2020) employed BMs of this type. For example,
a supplier of advanced offshore drilling equipment had established a long-
term results-oriented maintenance contract with a customer in which the
main KPIs were related to the equipment uptime. To optimise mainte-
nance, the supplier analysed large amounts of data from sensors installed in
its equipment. Similar cases in sectors such as defence, transportation and
construction have been reported (Kowalkowski et al., 2017).

BM 3a: Product Leasing and Add-On Services

This BM is similar to BM 1a, although a supplier retains ownership of its
product, which is made available to a customer through a leasing arrange-
ment. The customer purchases add-on services related to the product in the
same manner as in BM 1a. This option is viable for expensive equipment
(Aas et al., 2020). Leasing, rather than buying, equipment could be finan-
cially beneficial for the customer. The use of BM 3a, sometimes referred to as
‘dry leasing’, has also been reported in the airline industry (Hsu et al., 2013).
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BM 3b: Product Leasing and Smart Add-On Services

Another option is to use digital technology to sell smart add-on services in
combination with the leasing of a product to a customer. This BM is similar
to the more traditional BM 1b, with the difference being the use of digital
technology to provide smart services. BM 3b is also used in other indus-
tries, such as the automobile industry, in which vehicles packed with digital
technologies are leased to consumers and business customers (e.g. Williams,
2007).

BM 4a: Product Leasing and Integrated Services

In BM 4a, a product is made available to a customer with no transfer of
ownership, and services are sold through a combined leasing and results-
oriented contract. This BM is similar to BM 2a, with the exception of the
ownership dimension. It is also used, for example, in the airline industry, and
is sometimes referred to as ‘wet leasing’ (Hsu et al., 2013). BM4a may be
suitable, for example, for risk-averse customers with limited equity who need
capital-intensive equipment to carry out their operations.

BM 4b: Product Leasing and Smart Integrated Services

In BM 4b, a manufacturing firm makes a product available to a customer
without transferring ownership while selling smart services through a
combined leasing and results-oriented contract. Many examples of the use
of this BM in the market (e.g. Xerox’s offering of pay-per-use services) have
been described (Kowalkowski et al., 2017). BM 4b is probably more common
than BM 4a, as it incentivises suppliers to use digital technologies to optimise
maintenance and operations when these services are not purchased tradition-
ally as add-ons (Selviaridis & Wynstra, 2015). BMs 4a and 4b are arguably
the most service-oriented BMs available to manufacturers, as they do not
involve the offering of any tangible product.

4 Concluding Remarks

In this chapter, we provide a framework bridging extant PSS typologies,
emphasising the role of digital technologies in servitisation BMs. The
proposed three PSS BM continuums and the new typology, which distin-
guishes eight types of BMs available to servitized manufacturers, are built on
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Tukker (2004), Kohtamäki, Parida et al., (2019) and Aas et al. (2020). The
proposed typology serves to bridge the contributions of Tukker (2004) and
Kohtamäki, Parida et al., (2019) to achieve relevance in the digital era.

Extant research on PSS BMs has a wide variety of theoretical bases. The
ownership dimension of PSSs is examined using frameworks derived from
sustainability science, whereas the results orientation is considered based on
various forms of governance theory (e.g., transaction cost economies and
contract theory). In developing their framework, Kohtamäki, Parida et al.,
(2019) drew on a wide range of foundational theories of the firm, in line with
Santos and Eisenhardt’s (2005) solid conceptions. Aas et al. (2020), in turn,
based their taxonomy on empirical observations, as in much servitisation
research (Rabetino et al., 2018). Thus, the proposed framework represents
an amalgamation of multiple academic traditions for PSSs underpinned by
digitally enabled intangible deliverables.

It has been argued that BMs may be used to operationalise servitisa-
tion strategies (Gebauer et al., 2010). Thus, from a configuration theory
viewpoint, the typology presented in this chapter may be perceived as
different configurations of servitisation strategies. The suggested typology
may therefore be useful for future configuration research aiming to iden-
tify the antecedents, processes and effects of servitisation in different contexts
(Kohtamäk, Henneberg et al., 2019).
The proposed typology is also useful for practitioners in two ways: First,

the framework can be used as a sensitising concept (Blumer, 1954) that
enables practitioners to assess BM options along the three identified contin-
uums. According to Blumer (1954, p. 7), sensitising concepts lack a clear
definition in terms of attributes or fixed benchmarks, but give the user a
general sense of reference and guidance in approaching empirical cases.

Second, the three PSS BM continuums and eight types of PSS BM can be
conceived as a navigational tool for manufacturing firm managers who aim to
develop innovative BMs in the digital era. The framework provides users with
a common language that simplifies communication and makes the evalua-
tion of different opportunities more robust. BMs are often used for constant
testing and fine-tuning. In this regard, we recommend that the typology be
used as a learning tool for organisations experimenting with service-oriented
BMs.
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Digital BusinessModel Innovation
for Product-Service Systems

Wiebke Reim, Vinit Parida, and David Sjödin

1 Introduction

The integration of products and services by manufacturing companies is a
growing trend in today’s globally competitive business environment (Boehm
& Thomas, 2013; Mont, 2002). This trend is fueled by the expectation
to utilize the opportunities that come with digitalization and Industry 4.0.
(Parida et al., 2019). In this regard, offering product-service systems (PSS)
is proposed as an attractive solution for manufacturing companies to achieve
economic, environmental, and social benefits (Vezzoli et al., 2015).

Moving toward offering digital-enabled PSS implicates that the compa-
nies’ business model undergoes significant modifications (Meier et al., 2010).
The business model has become a common unit of analysis in PSS literature
as the crucial factor that may differentiate successful and unsuccessful PSS
companies (Barquet et al., 2013; Ng et al., 2013). Furthermore, the business
model perspective is not only suitable for classifying businesses with similar
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characteristics but also to provide a lens for redesign activities to innovate the
business model (Visnjic Kastalli et al., 2013). However, implementing a PSS
business model successfully is a complex and challenging task, as demon-
strated by the high failure rates in which companies do not generate the
expected higher returns (Gebauer et al., 2005).

PSS offerings without careful consideration of business models run the
risk that the economic and environmental potential will be offset by rebound
effects and adverse behavior (Tukker, 2004). Thus, PSS business model
implementation is a complex process that needs to take many aspects and
strategic decisions into account. However, aggregated insights into how
digital business model innovation for PSS can be successfully managed has
been lacking in the literature (Baines et al., 2017; Kindström & Ottosson,
2016; Reim, 2018).
The arguments put forward highlight that the innovation of digital-

enabled PSS business models is a challenging process, which is a major
reason why companies struggle to increase the digitalization and service
degree of their offerings. Therefore, the purpose of this chapter is to advance
understanding of the process of digital business model innovation for PSS in
manufacturing companies. This chapter is written based on findings from
existing literature and extensive empirical studies in the Swedish manufac-
turing industry. In the following, the chapter presents relevant theoretical
aspects of digital business model innovation in PSS that result in the devel-
opment of a four-phase framework. The chapter concludes with theoretical
and managerial implications.

2 Theory Development

Product-Service Systems

Initial studies on PSS defined the concept of PSS as a marketable set of
products and services capable of jointly fulfilling customers’ needs in an
economical and sustainable manner (Mont, 2002). While PSS has signifi-
cant potential to be beneficial for providers, customers, and the environment,
there are several barriers that hinder its implementation, e.g., customers
may hesitate to use PSS because they dislike ownerless consumption, or the
provider organization may be unwilling to provide resources to shift the
company toward PSS provision (Baines et al., 2007).

In order to define and understand PSS, it is helpful to look at the
categorization into product-, use-, and result-oriented PSS (Tukker, 2004).
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These categories differ in the degree of product emphasis, responsibilities,
and ownership. This also shows that PSS is broadly defined, as it includes
everything that has some product and service dimension reaching from main-
tenance over leasing to even outsourcing. In the PSS literature, most of the
studies focus on case studies and examples to show the value of PSS and
further to identify characteristics of PSS offers (Baines et al., 2007). Imple-
menting and adopting PSS, however, has not been as widespread as expected,
and especially higher PSS level implies even more challenges and risks that
make providing PSS more difficult. The challenges that hinder successfully
operating PSS usually concern the transformation process required when
implementing PSS as well as strategic alignment within the company and
with customers (Martinez et al., 2010). Additionally, many researchers have
pointed out that the challenges companies face when implementing PSS
often negatively affect company performance (Gebauer et al., 2005; Parida
et al., 2014). To address these challenges, researchers have proposed that
designing a well-structured business model could contribute to a comprehen-
sive approach in PSS provision (Kindström & Kowalkowski, 2014). Such an
approach has the potential to contribute to improved performance, especially
in companies that implement advanced, digital-enabled PSS (Parida et al.,
2014).

Digital Business Model Innovation

The business model as a concept has been part of the business jargon for a
long time and is even considered as a widely used buzzword. Recently, critical
and developmental management research about business models has begun to
emerge (Luz Martín-Peña et al., 2018). A common argument in the literature
states that the business model refers to the logic of the company, including
how it operates and how it creates value for stakeholders (Magretta, 2002).
However, over the last few years, more and more agreement has arisen for
a common definition, as used by Teece (2010), which basically states that
business models describe the design or architecture of the value creation, value
delivery, and value capturing mechanisms that a company employs.
The implementation of digitalization is a challenging undertaking and

requires a continuous commitment to making the organization fully capable
and mature. However, this commitment to digitalization initiatives coupled
with judicious implementation of business model innovation can certainly
yield important benefits to the triple bottom line (Parida et al., 2019). Many
companies are working with this holistic perspective in mind, and digitaliza-
tion is the essential enabler to make this development a reality. It is important
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to highlight that the benefits can be achieved either through direct or indirect
effects that are created simultaneously; it is important to visualize these and
to facilitate them.

Increased process efficiency is achieved through continuous analysis of
operational data, facilitating the identification of process-performance bottle-
necks to be eliminated (Cenamor et al., 2017). Autonomously self-correcting
systems can increase process efficiency, translate into less equipment down-
time, optimized capacity, and reduced repair-time averages, to name only
some of the potential benefits (Sjödin et al., 2018). Second, lower opera-
tional costs are achieved through process optimization and monitoring in the
interests of cost-efficient resource utilization. Enhanced predictive approaches
allow quality defects and operational problems to be spotted sooner rather
than later. In addition, analytics can facilitate identification of the root causes
of defects—whether they are human, machine, or environmental—leading to
the gains of lower scrap rates and lead times (Porter & Heppelmann, 2015).
The logic of PSS business models is very well adapted to enable a successful
commercialization of digital technologies in service-based offers.

PSS Business Models

Following the studies of Casadesus-Masanell and Ricart (2010), it has been
argued that selecting a business model is one key choice that drives the fulfil-
ment of a company’s differentiation strategy. Indeed, recent PSS studies have
highlighted the fact that business models are central to implementing PSS
successfully and need to be carefully evaluated from start (Adrodegari &
Saccani, 2017; Rabetino et al., 2017).

Value in PSS is created by taking over work tasks from customers and
accomplishing them more efficiently, which also improves the relationship
with the customer and enhances his or her loyalty (Meier et al., 2010). Value
delivery is characterized by the high skill, competence, and experience levels
required to control the entire process of providing PSS with support of digital
technology (Meier et al., 2010). In addition, new organizational structures
and new partners need to be integrated into PSS provision. To capture value,
it is important to design PSS such that customers are willing to pay for the
added value (Mont, 2002). At the same time, costs need to be handled effi-
ciently. In addition, the profitability of PSS is often difficult to show because
cash flows are uncertain, and quantifying savings may be difficult (Erkoyuncu
et al., 2013; Gebauer et al., 2005).

Previous studies have acknowledged the importance of PSS business model
implementation (Reim et al., 2015), but only a few studies have explained
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the mechanism by which such intent can lead to competitiveness. When
companies pursue PSS implementation strategies, they add service or digital
elements to their operations in different ways and under varying conditions.
This explains why certain companies are more successful with PSS, whereas
others fail despite adopting a similar PSS strategy. Several methodologies
can be found in the literature that, for example, focus on life-cycle assess-
ment or digital capabilities relevant for PSS business model implementation
(Pagoropoulos et al., 2017). However, most frameworks only describe or
analyze PSS business models without providing insight into how a company
should implement the developed business models.
The framework developed by Casadesus-Masanell and Ricart (2010),

which looks at the relation among strategy, business models, and tactics, is
helpful in understanding the relationship between PSS and business models.
The authors suggest that a company’s strategy decides which potential busi-
ness models it can adopt. Furthermore, tactics are defined as the residual
choices at operational level that are left after deciding which business model
to go for. After choosing a particular PSS business model, which decides how
value is created, delivered, and captured, the tactical sets will decide how
much value in the end is created and captured.

More specifically, research findings can be accumulated from the field to
present a framework supporting the implementation of well-established cate-
gories of PSS business models, that is, product-oriented, use-oriented, and
result-oriented business models. Each business model category can be linked
to six operational-level tactics (contracts; marketing; networks; product and
service design; sustainability; and digital technology) that ensure that the
model can be implemented successfully and subsequently generate value
(Reim et al., 2015).

PSS Risk Management

Prior studies have highlighted that reducing risks for customers tends to be
the most common reason for adopting PSS (Meier et al., 2010). The assump-
tion that customers want more reliability (Roy & Cheruvu, 2009) and are
willing to pay extra (i.e., a risk premium) for the reduced risk has driven
providers to engage in PSS. This implies that the risks for providers in most
cases increase significantly (Ng et al., 2013) and that risk management is an
important step of the innovation process of PSS business models.

PSS operational risks can be classified into three categories: competence
risks, technical risks, and behavioral risks (Reim et al., 2016). Authors often
focus on unexpected breakdowns of the product (Steven, 2012), which leads
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to increased repair and maintenance costs (Meier et al., 2010) and other
penalties. These technical issues may also relate to risks that are more readily
associated with the state of the technology such as obsolescence (Richter et al.,
2010).

In addition, the likelihood of adverse customer behavior increases signifi-
cantly because the provider takes over responsibility for product performance
from the customer (Erkoyuncu et al., 2013; Ng & Yip, 2009). PSS liter-
ature has merely acknowledged such adverse behavior, but this behavior is
poorly understood (Roy & Cheruvu, 2009). A specific example is when a
customer only buys PSS agreements for machinery that the customer knows
is prone to breaking down (Hypko et al., 2010). Operational risk can also
be related to the company’s competence and capability to provide the agreed-
upon product-service to customers (Mont, 2002). This is important for PSS
because the company must acquire numerous new capabilities and resources
to be able to offer digital-enabled PSS (Parida et al., 2019). Conditions
under which each risk can be mitigated can be explained using different risk
management strategies (avoidance, reduction, sharing/transfer, and retention)
and can be integrated into a decision framework for PSS risk management
(Reim et al., 2016).

PSS Service Networks

The PSS literature typically focuses on the manufacturers’ internal implemen-
tation processes or the relationship between provider and customer (Barquet
et al., 2013; Stoughton & Votta, 2003; Tukker, 2004). In contrast, the role
of the service network in manufacturers’ PSS business model implementation
efforts has largely been overlooked, but is an important step in the innovation
process.

In PSS, service network actors such as distributors can be regarded as the
intermediaries in an extended value creation network, providing the forward
link to customers and the backward link to the manufacturer (Story et al.,
2017), thus ensuring delivery of PSS business models. Thus, investigating
the role of service network actors in PSS provision is vital to understand not
only their role in mediating partnerships between providers and customers
(Evans et al., 2007) but also the underlying dynamics that explain the
service network actors’ commitment, digital competence, and distributed
work practices in PSS provision.

Service networks face major internal and market-related challenges that
hinder their servitization and four unique strategies (service extension,
service benchmarking, digitalization, customer co-creation) can be identified
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that distributors implement to meet these challenges (Reim et al., 2018).
Zarpelon-Neto et al. (2015) highlight local regulations, resource allocation,
internal culture, commercial feasibility, and lack of knowledge as major
problems that prevent service network actors from offering PSS. Thus, under-
standing the challenges and complexity associated with PSS business model
implementation in service networks is an important area of inquiry (Raja &
Frandsen, 2017).

PSS Business Model Alignment

During the innovation process of a PSS business model, many aspects and
functions are developed in isolation and it is important to assure alignment
of the business model during its implementation. Based on its definition,
the business model describes the architecture that aligns various elements
to capture the essence of the cause–effect relationships among customers,
the organization, and money (Teece, 2010). Accordingly, alignment in the
literature has been defined as the adjustment of an object in relation to
other objects so that the arrangement can lead to the optimization of results
(Venkatraman, 1989). Adjustment of the constituents of the business model
is therefore necessary in order to align them with the overall business logic
of a company when it moves toward providing PSS. This is because the
way value is created, delivered, and captured differs substantially from the
way it is configured in the product-based business model. Consequently, the
company’s activities must also evolve to enable the implementation of the
new PSS business model (Kindström & Ottosson, 2016).
There is a need for horizontal alignment (i.e., aligning activities within

business model components), as well as vertical alignment (i.e., aligning activ-
ities across business model components), which is necessary to ensure both
internal as well as external fit of how it creates, delivers, and captures value
through PSS (Reim et al., 2017).

Digital Business Model Innovation Framework

Based on the theoretical insides from the previous sections and extensive
empirical studies in the Swedish manufacturing industry, a digital business
model innovation framework for PSS (Fig. 1) has been developed. The
framework provides a stepwise approach for companies that make a strategic
decision to increase the service extent of their digitalized operations. The
framework is a result of a highly iterative process and inductive reasoning
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based on the findings from the literature and the empirical studies. The
framework does not claim that all possible aspects are included, but it makes
a synthesis of the key aspects.
The framework shows that the first phase of digital business model innova-

tion is the business model configuration. This phase includes the PSS business
model selection, which defines how value will be generated with the PSS
offer as well as the configuration of PSS business model tactics, which affects
how much value is generated. Implementing a PSS business model is usually
accompanied by an increased risk level at the provider company because the
company takes on additional tasks and a higher responsibility for the perfor-
mance of its products. Dependent on the chosen PSS business model and the
applied tactics, the provider is exposed to different risks that, in the second
phase of the framework, need to be identified and then managed. The third
phase takes into consideration that most manufacturers have to rely on service
network actors to provide PSS to their customers. PSS provision implies
an intensified relation to the customers compared with a pure product sale,
which therefore requires adjusting the delivery practice of the service network
to the PSS offer. These service network actors are exposed to various chal-
lenges, and different strategies can be applied to overcome these challenges
in order to successfully offer PSS. The three first phases show many different
ongoing activities related to PSS business model innovation in terms of value
creation (e.g., which business model and tactics to choose), value delivery
(e.g., how to integrate the distributor network), and value capture (e.g., how
to manage PSS risks). These activities are all critical, and their outcomes need
to be optimized. However, to secure an overall positive result of the PSS, it is
crucial that all activities are aligned with each other toward the common goal
of successful PSS business model implementation.
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In conclusion, after going through the phases of the digital business model
innovation framework for PSS, the company should be well-prepared to
provide the developed digital-enabled PSS business model. The alignment of
all activities is crucial to achieve the benefits of a PSS offer. Positive outcomes
resulting from the framework application could be increased revenue share
coming from service because the PSS business model has been designed with
focus on the customer value. Furthermore, the PSS business model could
be offered to a larger share of customers because the PSS-related risks are
well understood and managed for the specific customer segment. Similarly,
through the adjustment of the service network, PSS business models can be
offered in more markets. Thus, aligning all activities related to PSS business
model innovation creates an effective PSS offer in which the combination of
products, services, and digital technology provides a much higher value than
standalone products or services.

3 Discussion

Theoretical Contribution

The purpose of this chapter is to advance the understanding of digital busi-
ness model innovation for PSS. Understanding the phases of the PSS business
model innovation process is crucial, as challenges during implementation
are a main hindrance to realize the high potential of PSS offers (Barquet
et al., 2013). This chapter provides new theoretical insights to further develop
multiple aspects of digital-enabled PSS and to facilitate successful PSS provi-
sion based on digitalization. More importantly, the major contribution lies in
advancing our understanding of PSS operational tactics, which related arti-
cles frequently recognize and discuss as being central for business models and
PSS literature (Casadesus-Masanell & Ricart, 2010; Evans et al., 2007). By
unravelling the role of identified tactics in relation to PSS business models, a
novel relationship is established between PSS business models and tactics.

Both in theory and practice, risk is frequently mentioned and is a major
reason why companies shy away from high-level PSS business model inno-
vation (Meier et al., 2010). Identifying the possible risks and finding the
right risk response are crucial for the implementation of PSS business models,
as it increases confidence and control in regard to the new PSS offer. This
chapter contributes to the categorization of risks into technical, behavioral,
and delivery competence risks that structures the fragmented discussion of
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risks in the literature (Steven, 2012). An important contribution is to iden-
tify and explain the key decision criteria that provide guidance to selecting an
appropriate risk response.

Another contribution is the identification of four servitization strate-
gies (digitalization, service benchmarking, service extension, and customer
co-creation strategy) that can cope with specific or combinations of chal-
lenges. Previous literature acknowledges that, due to market heterogeneity,
the need for developing customized strategic responses is critical (Zarpelon
Neto et al., 2015). Still, we know little about which approaches are rele-
vant and under which conditions. Identifying and decoding these distributor
strategies provide evidence of how practically service network actors manage
heterogeneity to achieve PSS business model implementation.

Managerial Implications

This chapter has several implications for managers in manufacturing compa-
nies that are responsible for PSS implementation and strategy development.
First, the implementation of PSS is crucial for the overall generated value
economically, socially, and environmentally. Implementing PSS is challenging
and complex, and it requires activities in many areas to make use of the
full potential of PSS. This study helps managers to make better decisions
and takes them stepwise through the implementation of PSS. Second, for
managers responsible for developing and operating PSS offerings, it is espe-
cially important to realize that risk management is a vital activity that
extends beyond technical risks that lead to breakdowns of the product to also
include risks related to customer behavior and insufficient competence at the
providers’ end (e.g., service network). Third, this study has managerial impli-
cations not only for senior management within manufacturing companies
but also for the service network. Any manager who is responsible for devel-
oping advanced service offers within a distributor must identify the unique
challenges that the distributor faces. Finally, practicing managers can take
inspiration from this chapter regarding how the business model concept can
be used as an organizing device to effectively provide PSS in their companies.
The activity-based business model framework could also be used as a guiding
and evaluation tool for the ongoing PSS implementation process within the
company.
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BusinessModels for Digital Service Infusion
Using AI and Big Data

Lars Witell

1 Introduction

Manufacturing firms routinely add services and, more recently, digital services
to their value proposition (Baines et al., 2017). When this leads to organiza-
tional transformation, it is known as servitization; when the change relates
only to the firm’s offering, it is called service infusion (Kowalkowski et al.,
2017). Service infusion involves a change in the business model to improve
competitiveness (Forkmann et al., 2017). In manufacturing firms, digitaliza-
tion aids service infusion, creating new opportunities for services, platforms,
intelligent products and novel business models (Kohtamäki et al., 2019), and
increasing sales of digital services can lead to organizational transformation
through digital servitization. The present chapter explores how digitaliza-
tion supports service infusion, which may lead in the longer term to digital
servitization.

Firms such as Volvo, SKF and Ericsson are investing heavily into devel-
oping and growing their range of digital services. However, this far the digital
services are only a small part of the turnover from these services. Gebauer,
Fleisch et al. (2020) even suggest that there is a digital paradox, i.e. that
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investments to procure and develop digital technologies rarely pay off. It
might seem counterintuitive since the digital potential of manufacturers is
often emphasized, but can Internet of Things (IoT), Artificial Intelligence
(AI) and Big Data unlock the digital paradox? The present chapter reflects on
the role of these technologies in different business models and how they influ-
ence service provision, highlighting theoretical and managerial implications
for digital service infusion.

2 Theoretical Framework

Digital Service Infusion

Kowalkowski et al., (2017, p. 7) characterized servitization as ‘the transfor-
mational process of shifting from a product-centric business model and logic
to a service-centric approach ’. This description implies a reconfiguration of
the manufacturer’s resources, capabilities and structures—that is, an organi-
zational transformation. However, the so-called digital paradox means that
few manufacturers have achieved this organizational transformation when
digitalizing because it is unfeasible to reorganize a firm for digital services
when these account for only 1–4% of turnover (Gebauer, Arzt et al., 2020).
As a service-induced change in the offering (Nilsson et al., 2001) or busi-
ness model, service infusion is a more limited change than servitization
(Kowalkowski et al., 2017). Digital service infusion exploits digital technolo-
gies, data and information to provide new services. The key assumption is
that digital service infusion will provide opportunities for value co-creation
with customers and value capture for the service provider. According to
Eloranta and Turunen (2015), co-operation between different actors in the
service ecosystem may be a prerequisite for value co-creation through digital
service infusion.
The service encounter has traditionally been understood as any interac-

tion between an employee and a customer (Solomon et al., 1985), either in
person or over the phone. Over time, the boundaries of the service encounter
have expanded to include all interactions mediated by technology, including
online and IoT interactions. Larivière et al. (2017, p. 239) defined the service
encounter as ‘any customer-company interaction that results from a service
system that is comprised of interrelated technologies (either company- or customer-
owned), human actors (employees and customers), physical/digital environments
and company/customer processes’. One implication of digital service infusion is
that service encounters will increasingly involve digital interactions between
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employees and customers, and in some cases, automated digital service
encounters. Infusing digital technologies can change the service encounter in
three ways. First, digital technology can augment the capabilities of employees
during the service encounter (Marinova et al., 2017). Second, automated
service encounters can reduce costs and standardize service encounters by
replacing service employees with digital technologies (Marinova et al., 2017).
Finally, digital technologies can facilitate network connections and relation-
ships through digital platforms and IoT. From a business model perspective,
such service encounters must ensure value co-creation, even in the absence of
service employees.

IoT, AI and Big Data

IoT, AI and Big Data are important digital technologies in a service infusion
strategy of a firm. By investing in IoT and AI, service providers can offer
digital services based on monitoring and analysing equipment performance
(Sjödin et al., 2020). The term internet of things (IoT) was coined by Kevin
Ashton in 1999 to describe the interconnection of physical objects through
sensors that aid identification, sensing, communication and data collection,
making equipment ‘smart’ (Ashton, 2009). By capturing in-depth informa-
tion about how customers are using the equipment, service providers can
develop innovative solutions and data- and information-driven digital services
(Suppatvech et al., 2019).

In the two major research streams in social sciences on the progress of AI,
the service and technology literatures tend to focus on the positive aspects of
AI as technology, while the economics literature typically explores the effects
of AI on employees and employment (Huang & Rust, 2021). Discussing
these alternative views of AI in more detail, Davenport et al. (2020) distin-
guished between (1) the use of AI to interpret external data and to learn and
adapt in a flexible way; and (2) its use to automate business processes, gain
insights from data and engage employees or customers.

Huang and Rust (2021) argue that AI involves digital technologies that
can learn, connect and adapt. In certain cases, learning is the key capability,
but not all AI is designed to learn. The authors further argue that AI has
two key characteristics, self-learning and connectivity. These characteristics
result in AI being able to adapt to changing customer needs. AI can self-
improve automatically by learning from various inputs (e.g. Big Data and
machine learning). AI’s connectivity is most apparent in Internet of Things
(IoT) applications, which link machines, objects and data flow to facilitate
learning.
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AI is commonly associated with Big Data, which Manyika (2012) char-
acterized as datasets whose size makes them impossible to capture, store,
manage or analyse using traditional software tools. Examples include enter-
prise data, sensor data and social data (Opresnik & Taisch, 2015), where the
key concerns are volume, velocity, variety, verification and value. By incorpo-
rating IoT in their equipment, servitizing manufacturers can already control
the volume, velocity and variety of data, and work is progressing on verifi-
cation and value. In particular, the challenge for many manufacturers is to
identify how access to Big Data can be used to co-create and capture value.

Business Models

Changing the offering through digital technologies enables a new service
business model for manufacturing firms which represents how a firm intends
to compete in a specific market (Forkmann et al., 2017). Teece (2010) char-
acterized the business model as ‘the design or architecture of the value creation,
delivery, and capture mechanisms ’ (p. 191). For present purposes, we have
adopted Johnson et al. (2008) conceptualization of how business models
can be effectively developed and changed. On this view, a business model
comprises four interconnected elements that drive value co-creation and value
capture: value proposition, profit formula, key resources and key processes. In
the context of digital service infusion, a value proposition can be understood in
terms of the characteristics of different service offerings (Eggert et al., 2014);
the profit formula reflects how a firm captures value; and as prerequisites for
the value proposition, key resources and key processes encompass digital tech-
nology and service capabilities (Valtakoski & Witell, 2018). According to
Forkmann et al. (2017), key resources and processes can reside within the
firm, partners and customers. For digital service infusion, the focus is on
changes in the value proposition and profit formula, but when these lead to
major changes in key resources and key processes, it starts digital servitization.

Business Models for IoT, AI and Big Data

In much the same way as they began to test different business models
when moving services from free to fee (Witell & Löfgren, 2013), manufac-
turers now test business models for digital services. During the trial-and-error
phase of business models to grow their digital service business, manufac-
turers commonly preinstall IoT in their equipment and encourage customers
to try it free of charge, which provides access to valuable operational data.
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Vendrell-Herrero et al. (2018) contended that digital service infusion can
change business models in three ways: by implementing IoT to enhance busi-
ness models based on traditional equipment and services; through innovative
use of digital technologies to enhance value creation, delivery and capture for
an existing digital service; and in the case of new entrants, by using digital
technologies and services to compete with traditional manufacturers.

Among empirical studies of business models for digital services, Paiola and
Gebauer (2020) identified three business models employing IoT for product-,
process- and outcome-oriented digital servitization, oriented, respectively,
to the firm’s product, the customer’s process and the customer’s business.
The success of these business models depends on gaining access to data
from customer operations, enabling the manufacturer to fully understand
customer needs and exploiting IoT to incorporate digital services in their new
service strategy. Rymaszewska et al. (2017) identified four business models
based on IoT: (1) option in a product (no fee), (2) IoT sold as an investment,
(3) part of a larger service contract and (4) monthly fee. However, not all
manufacturers provide equipment that makes it financially viable for the
customer to invest in IoT or to use such digital services. In their review
of existing research on digital services, Suppatvech et al. (2019) identified
four types of IoT-enabled business models: add-on, sharing, usage-based and
solutions-oriented (see Table 1). In the trial-and-error phase of developing an
offering based on digital technologies, most larger manufacturers offer digital
services following these four business models. Depending on their position
in the market, the competitive situation and the type of customer, which
business model that grow the fastest might vary. In the following, we will
discuss digital service infusion based on these IoT-enabled business models.

3 Discussion

This theoretical framework allows us to identify a number of critical issues
for digital service infusion in terms of the different demands of the three
main actors (manufacturer, customer, new entrant). The manufacturer wants
to increase value co-creation and productivity by providing advanced digital
services that will reduce costs and, ideally, capture a larger proportion of co-
created value. The customer would like to increase productivity while paying
less for digital services, as they can see that the manufacturer has lowered costs
by reducing the involvement of employees in service encounters. Finally, the
new entrants would like to access or install IoT in existing equipment to aid
customers in more efficient value creation and capture some of this value.
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In other words, business models for digital service infusion must meet the
differing needs of manufacturers and customers, otherwise, the manufacturer
will meet the competition of new entrants.

The Customer Perspective

For present purposes, customer equipment can be assigned to three categories
(see Fig. 1). In the case of critical equipment , it is often financially preferable
to use built-in IoT, which often includes expensive sensors and related tech-
nology that provides detailed information about equipment status, aided by
AI that analyses the data using Big Data algorithms. This gives the manu-
facturer a competitive advantage, as they are familiar with their equipment
and understand what is measured, and how. However, in competitive markets
where customers use equipment from several manufacturers, it may be incon-
venient to use multiple digital platforms to access the various machines and
data, digital platforms that support different equipment brands may prove
attractive.

A second category is an important equipment for which the manufacturer’s
original IoT may prove too expensive; in such cases, less sophisticated IoT
sensors may offer an adequate alternative at a fraction of the cost. New
entrants can provide these sensors for different brands of equipment using
a single digital platform. This poses a threat to equipment manufacturers,
who resort to mergers and acquisitions or partnering to provide less expen-
sive alternatives. Finally, there is equipment that offers little or no payoff for
investing in digital services. In such cases, it may be preferable to invest in

Equipment with limited
influence on production

Critical
Equipment

Important
Equipment

Advanced digital services 
by manufacturer enabled
by pre-installed IoT.

Basic digital services 
using external IoT.

Equipment not 
economic feasible
to install IoT.

Cost (Reference):

100

10

0

Fig. 1 An overview of digital services from the customer perspective
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improving the equipment. Even in the case of equipment that is not crit-
ical for productivity, there may be legislative or safety issues that IoT can
help to address. For example, in the case of equipment positioned in a phys-
ically challenging location where inspection and maintenance are difficult,
IoT can offer a cheap solution that also ensures a safer work environment for
maintenance staff.

The Manufacturer Perspective: From Digital Service
Infusion to Digital Servitization

Manufacturers of critical equipment are uniquely placed to provide digital
services to their customers. IoT business models of every type can be
provided by the same manufacturer—in some cases to the same customer.
Digital services based solely on IoT can be incorporated in all of the
four suggested digital business models (Suppatvech et al., 2019). However,
solutions-oriented business models may make value creation and capture
difficult, as the investment may not be worthwhile for all customers. It all
depends on how they can use the improved production process to capture
more value from their customers, through increased volumes or improved
quality.

One key issue for manufacturers is when to allow changes in the offering
and revenue model to drive organizational transformation. In light of the
digital paradox, most manufacturers remain focused on the ‘bread and butter’
of product sales and service provision while developing and testing new digital
business models. Gebauer, Arzt et al. (2020) found that manufacturers who
focus on adding digital services to product sales find it difficult to reach chal-
lenging targets for digital service infusion. As compared to traditional service
infusion, there is a need for better customer knowledge at a more granular
level (see Johansson et al., 2019) to ensure a better fit between service port-
folio and customer segments. In particular, it is key to understand which
customers have a business situation where they could take advantage of the
benefits with the Usage-based and Solutions-oriented digital business models.
To enable scaling these business models, increasing the knowledge about
customers enable better segmentation of customers and an opportunity to
scale these business models to the customers that have the largest benefit of
them.

According to Gebauer, Arzt et al. (2020), manufacturers face three partic-
ular difficulties when moving into digital services: (1) failure to make progress
towards changing the main business logic; (2) failure to overcome the
management barrier; and (3) failure to fully develop and modify the value
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proposition and profit formula. A further key obstacle that is rarely discussed
is the need to identify the right customer segments for digital services. In
some industries where this customer segment may not be large enough to
support rapid digital service infusion, the key question is what pace of invest-
ment in digital technologies will suffice, without limiting the manufacturer’s
further development.

How Digital Services and Business Models Influence
the Service Encounter

As noted above, manufacturers of critical equipment are uniquely placed to
provide digital services to their customers. Here, we discuss how different
digital technologies influence the service encounter (see Larivière et al.,
2017). Digital services based on IoT, AI and Big Data have significant poten-
tial to change the service encounter when used in solutions-oriented business
models. As well as augmenting employees’ ability to ensure better service
encounters, these technologies can also replace service employees both at the
service provider and the customer (Forkmann et al., 2017). By combining
data from different sites or customers, AI can support network facilitation
and knowledge co-creation with different customers.

Digital services based on IoT, AI and Big Data have the potential to
change the service encounter in novel ways by creating new service encounters
and by influencing service encounters further down the value network (i.e.
the customers’ customer). Big Data has the potential to disrupt the service
encounter and to link such encounters in new ways. These services may prove
crucial for many manufacturers in enhancing value co-creation and capture.

For new entrants seeking to disrupt an existing business relationship using
new digital services (Vendrell-Herrero et al., 2018), three strategies in partic-
ular have significant potential: (1) To focus on the important equipment;
Digital services using AI can aid customers in both improving working condi-
tions, improving maintenance and through cost savings; (2) To provide a
digital platform for all types of equipment; This enables the customer to
access all data through one platform independent of brand or type of equip-
ment; (3) To focus on digital services where Big Data can be used for the
customers’ customer.

Theoretical Contributions

This book chapter has three main theoretical implications for the use of
digital services based on IoT, AI and Big Data. First, it discusses digital service
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infusion in relation to the digital paradox (Gebauer, Fleisch et al., 2020) and
takes a critical perspective and suggests that digital service infusion might not
necessarily be a quick route to infusing the business model with digital tech-
nologies. It further suggests that that the add-on business model, in the short
term, has limited business potential, while more advanced digital business
models have higher business potential, but that these might not be viable for
most customer segments. Increased customer knowledge is the key, to better
match the service portfolio and customer segment.

Second, it connects new digital technologies, business models and how
they influence the service encounter. In relation to the three ways digital
technology can change the service encounter (Larivière et al., 2017), this
research identifies additional ways that a service provider can disrupt the
service encounter. In particular, AI and Big Data have the potential to not
only change the existing service encounter but connect it to subsequent
service encounters. This is a key insight, since more knowledge is needed
on the implications of digital technologies to understand both value creation
and value capture.
Third, the research on servitization and service infusion has emphasized the

key role of the installed base (Oliva & Kallenberg, 2003) and most research
has taken the perspective of the manufacturer (Forkmann et al., 2017). In
addition to the key role of the manufacturer, this research discusses the oppor-
tunities for new entrants to pursue digital service infusion (Vendrell-Herrero
et al., 2018). The three strategies for new entrants complement existing strate-
gies for manufacturers and can in further research be used to understand
how the competitive situation changes when pursuing different digital service
strategies. By taking a customer perspective, the book chapter discusses for
what equipment that new entrants might have a better value proposition than
the digital services offered by the manufacturer.

Managerial Contributions

A key managerial insight is to understand for whom and when to offer
services based on the advanced digital business models and when to resolve to
offer services based on the less advanced digital business models. The ability
to identify customers and equipment that can benefit from IoT, Big Data
and AI can enhance value capture through cost savings and additional sales.
The fierce competition generated by IoT, AI and Big Data means there is a
pressing need to decide how to address the digital paradox. Should your firm
invest in developing in-house solutions? Should your firm begin by providing
these to customers free of charge? How should you approach digital service
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infusion? These are key questions and many of them can only be answered by
creating a strategic roadmap for digital service infusion and digital servitiza-
tion. If the pandemic has taught us anything, it is that digital service infusion
can be extremely rapid if the motivation is right.

A final key managerial insight is that the service ecosystem can be devel-
oped by incorporating cheaper IoT, depending on the needs of customers and
service providers. The ability to offer cheaper solutions, at least for support
equipment, is important for many customers. For service providers, offering
such solutions can drive business growth and help to develop a platform that
includes competitor brands.
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Alexander Kreyenborg, Frederik Möller, Michael Henke,
and Max Niemann

1 Introduction

In light of globalized markets, manufacturers face the transition from conven-
tional product-dominant business models to solution provider business
models (Kohtamäki et al., 2019, p. 213), because the resulting industrial
product-service systems (IPSS) can be significant differentiators. Neverthe-
less, many companies struggle to evaluate their IPSS portfolio and identify
the amendments required to implement advanced IPSS, especially in light
of digitalization. That is particularly critical for small and medium-sized
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manufacturers (SMMs) as they have limited resources and usually lack
a comprehensive servitization strategy (Michalik et al., 2019, p. 2328).
Following Rondini et al. (2018), SMMs still receive insufficient attention in
IPSS research. In particular, that is important when considering that 85%
of all German companies are SMMs (VDMA, 2015, p. 22). Additionally,
the manufacturing sector is Germany’s largest industrial employer (VDMA,
2015, p. 8). A suitable approach is to generate a taxonomy (Glass & Vessey,
1995), which is useful to make complex domains accessible by classifying
objects and deconstructing them (Nickerson et al., 2013, p. 336). That
enables manufacturers and researchers to classify their current and intended
product-service-portfolios within an IPSS continuum (Lay, 2014, p. 59).
Because there is a lack of taxonomies explicitly addressing SMMs, the authors
propose a socio-technical based approach. Although the motivation primarily
addresses SMMs, the proposed taxonomy development considers both SMMs
and large manufacturers providing the broadest possible coverage. We follow
a configurational approach to identify central dimensions and characteristics
and, subsequently, offer insight into which IPSS configurations SMMs and
large manufacturers exhibit. Thus, we correlate the findings with financial
data and address the following research question (RQ ):

Are there typical IPSS configurations, and do they affect financial success?

2 Theoretical Background

Configuration Approach

Configurations enable their user to identify, conceptualize and, ultimately,
reuse fundamental mechanisms and determinants of the object under consid-
eration (Kohtamäki et al., 2019). In Service Science, there is vast potential in
identifying determinants (i.e. design dimensions) to design and conceptu-
alize new business models (Kohtamäki et al., 2019). A suitable tool to assist
the configuration approach is the morphology, which explicitly analyses an
object’s constituent characteristics, i.e. the Gestalt (Ritchey, 2014). Recently, a
strain of research has emerged that develops morphologies taxonomically, i.e.
through collecting empirical and literature-based data to conceptualize design
dimensions and characteristics of, for example, business models or services in
manufacturing industries (e.g. Azkan et al., 2020). According to Nickerson
et al. (2013, p. 340), a taxonomy consists of dimensions, each with “mutually
exclusive and collectively exhaustive characteristics”, enabling an intuitive way
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to characterize even complex IPSS. The characterization of IPSS constella-
tions and business models is a focal point for researchers. Reim et al. (2015,
p. 66f ) identify five tactics, namely “contracts, marketing, network, product
and service design and sustainability”. Lay et al. (2009, p. 447) propose a
morphological framework, which emphasizes organizational elements such
as “payment model”, to support managerial decisions. Weking et al. (2018)
published a taxonomy of industry 4.0 business models, focusing on value
creation elements, target customers and business model architecture. Frank
et al. (2019) elaborate on adopting and using industry 4.0 technologies in
increasingly complex systems. They identify three stages of implementation
and allocate appropriate technologies. Gebauer et al. (2013, p. 44) identify
four types of service networks and provide a catalogue of capabilities required
for providing services. Boßlau and Meier (2012) develop an IPSS business
model morphology, which includes the partial models “value”, “organiza-
tion”, “risk distribution”, “revenue streams” and “property rights”. Azkan et al.
(2020) propose a taxonomy of data-driven services in manufacturing indus-
tries, focusing heavily on leveraging data as the central resource to generate
novel services. In summary, some approaches for IPSS characterization have
been identified, but none focuses explicitly on the socio-technical aspects of
SMMs in the servitization process.

Servitization and Industrial Product-Service Systems

The term servitization was introduced by Vandermerwe and Rada (1988) and
describes—in context of manufacturing—the shift from product-oriented
to service-oriented value creation alongside an IPSS continuum. According
to Rabetino et al. (2018), servitization-related research can be divided into
three communities: PSS group, Solution Business, and Service Science. They
encourage further linking of these communities and point out that the
human dimension of servitization needs to be considered. The need for new
approaches is emphasized, “addressing the servitization process, especially the
particularities of organisational change processes during servitization” (Rabetino
et al., 2018, p. 363). Any servitization effort requires a holistic management
perspective (Clegg et al., 2017, p. 82), which includes recognizing IPSS as
a socio-technical challenge (Meier et al., 2010, p. 608). IPSS are hybrid
solutions consisting of tangible goods and an immaterial service offering,
consequently blurring the boundaries between both (Goedkopp et al., 1999,
p. 19). The categorization of IPSS configurations as product-oriented, use-
oriented or result-oriented by Tukker (2004) very common and adopted in
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this paper. Scholars have also proposed different approaches to character-
izing IPSS according to the value created or business model morphology
perspectives (Boßlau et al., 2017; Brax & Visintin, 2018; Weking et al.,
2018). Several factors have accelerated the process of servitization. These
include saturated markets, low margins in sales of equipment, rising demand
for digital or customized solutions and high volatility. The understanding
that the offering of services can mitigate the adverse influences mentioned
above is widespread (Annarelli et al., 2019, p. 21ff ). However, the relation-
ship between services provided and positive (financial) effects may not be
linear. The provision of advanced services often leads to higher costs than
increasing margins (Sousa & da Silveira, 2017). Some authors such as Sklyar
et al. (2019) explore the interplay between servitization and digitalization,
analysing the incorporation of digital tools and capabilities into the trans-
formation process. Kohtamäki et al. (2020) propose a non-linear interaction
between digitalization and servitization on one side and financial perfor-
mance on the other side. Mirroring the “service paradox” (Gebauer et al.,
2005), a “digitalization paradox” is formulated, which emphasizes the impor-
tance of effective servitization management (Kohtamäki et al., 2020, p. 25f ).
IPSS development is also hampered by factors such as the financial resources
available, which can differ considerably, particularly when comparing SMMs
and large manufacturers (Jesus Pacheco et al., 2019, p. 905ff ). Baines et al.
(2017) identify the possible influence of disruptive innovations, technolog-
ical shifts and social aspects of servitization as an essential avenue for future
research. Financial frameworks able to support successful IPSS have also been
determined to be of interest.

Understanding IPSS as a socio-technical continuum aims to shed ample
light on the servitization process, including the human dimension, which
has often been ignored. Thus, the paper at hand aims to add to this matter
in the form of a taxonomy, which is deeply rooted in a socio-technical
approach, supported by the Dortmunder Management Modell (DMM)
(Henke et al., 2019). We chose the DMM as it is a suitable conceptual
framework that includes all elements that we have identified as highly impor-
tant above, i.e. technology, human, organization and digital information
(Michalik et al., 2019). The fourth dimension reflects digitalization as a
significant component for servitization (Kohtamäki et al., 2020, p. 24).

Research Design for Taxonomy Development

For systematic taxonomy development and evaluation, the authors follow the
guidelines by Nickerson et al. (2013), a widely used and accepted method. To
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Table 1 Abbreviated objective and subjective ending conditions as proposed by
Nickerson et al. (2013, p. 344)

Objective ending conditions Subjective ending conditions

• All objects or a representative
sub-sample have been classified and
no changes were made in the last
iteration

• No characteristic or dimension is
empty or was added/merged in the
last iteration

• Every characteristic and dimension is
unique and free of redundancy

• The taxonomy gives purposeful
information on an object, i.e., it is
meaningful and explanatory without
being overwhelming

• The taxonomy can be used to classify
objects and new dimensions and
characteristics can easily be added

ensure a robust conceptual foundation, the authors constructed the taxonomy
by synthesizing literature. The taxonomy was then validated by building a
database of 60 randomly selected firms, using the DAFNE database, which
contains information on more than 1.000.000 German companies (dafne,
2019), and analysing their IPSS portfolios. For each iteration, five to ten firms
were analysed. Upon reaching the ending conditions presented in Table 1, the
iterative process was terminated.
The selected manufacturers were analysed based on their web presence,

which is considered to be target-oriented, as companies tend to present
their offerings transparently (Hartmann et al., 2016, p. 1389; Teece, 2010).
Analysing both SMMs and large manufacturers enables a broader coverage of
the IPSS continuum and an analysis of the actual differences in IPSS port-
folios. By linking manufacturers’ IPSS portfolios and financial indicators, we
can derive new insights into the influence of IPSS configurations on financial
indicators. As this research focuses on manufacturers of industrial machinery
and equipment, the query was limited to manufacturers belonging to the
NACE sector (Nomenclature statistique des activités économiques dans la
Communauté Européenne) classified with code 28 (European Union, 2006).
Following the German Institut für Mittelstandsforschung (2016), manufac-
turers with up to 499 employees and a turnover of 50 million e are classified
as SMMs. Altogether, there are 1.551 SMMs and 203 large manufacturers
that fit their respective definitions. For further research, only solvent compa-
nies with financial data from 2006–2018 were included. The sample used for
this analysis includes 30 SMMs and 30 large manufacturers.
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3 IPSS Taxonomy as Analysis Framework

At its core, the taxonomy shown in Table 2 is built upon the four dimensions
(D) of the DMM, ensuring a robust socio-technical foundation (see Sect. 2
in chapter “Digital Servitization: How Manufacturing Firms Can Enhance
Resource Integration and Drive Ecosystem Transformation”). In total, the
design required four iterations until no further adjustments were necessary.
The paper focuses on describing the dimensions rather than illustrating the
iteration steps to ensure comprehensibility. Sub-dimensions (SD) are formu-
lated (italicized in the text) based on the overarching dimensions, synthesizing
previous literature on IPSS taxonomies (see Sect. 3 in chapter “Digital Servi-
tization: How Manufacturing Firms Can Enhance Resource Integration and
Drive Ecosystem Transformation”) and resulting in conceptual characteris-
tics. They are further developed and validated by applying the taxonomy
to classify IPSS of randomly selected manufacturers (see Sect. 1 in chapter
“Product-Service Systems in the Digital Era: Deconstructing Servitization
Business Model Typologies”).

Human Resources

The nature of labour SD is heavily influenced by the classification model for
intellectual work by Hacker and Richter (2003). Our research has shown that
the classification of tasks fulfilled by employees in the manufacturing sector
as solely manual labour is not fitting. That is corroborated by the respective
literature (Modrow-Thiel et al., 2010, p. 134ff ).
The employees require specific competencies or capabilities (Dotti et al.,

2013, p. 2067). For instance, operating a machine tool correctly and effi-
ciently requires “process know-how” (Ani & Baghdadi, 2015, p. 5). By
including characteristics that describe both the general type of work and
the required skills, the taxonomy offers additional value compared to other
approaches to classifying the human role regarding IPSS.

Technical Dimension

The “Industry 4.0 Maturity Index” published by Schuh et al. (2017) offers
unique guidance in classifying businesses according to their prowess in terms
of digital processes. Moreover, enterprises can be located along a transfor-
mation axis, ideal for a taxonomy. Data used to provide or support services
must travel through predetermined data channels that need to conform to
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Table 2 Taxonomy used to compare two offerings, Blue pattern = repair service,
Orange pattern = total solution
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the offering at hand. Weking et al. (2018) identify offline, online, and inter-
mediary channels of data between the service provider and service receivers.
Ani and Baghdadi (2015) also propose using legacy and cloud solutions.

An additional SD has been derived from literature to characterize the
complexity and the degree of individualization of the solutions offered. Indi-
vidualization is a key element of IPSS, as it integrates the customer into the
provisioning process (Meier et al., 2010, p. 607). Differentiating between
mass or niche markets is also a helpful means of classifying products and
services (Boßlau et al., 2017, p. 307). Thus, the taxonomy includes char-
acteristics that differentiate standard, customized, and products available in
variants.

Organization

Processes, next to resources and capabilities, are at the core of every IPSS
and influence other organizational aspects (Boßlau et al., 2017, p. 307). The
key activity SD has been designed to allow for meaningful differences to
be detected between the products and services offered. Other scholars such
as Mastrogiacomo et al. (2019) or Gaiardelli et al. (2014) have identified
archetypes of product-oriented services. Building upon these publications,
the authors have refined the concept regarding SMMs and the use in the
taxonomy. The possibility to engage with customers more intensively is a
key benefit of IPSS (Annarelli et al., 2019, p. 22f ). To illustrate this, the
product life cycle aspect has been included to allow insights into which life
cycle phases the manufacturer is involved in (DIN, 2014). Furthermore, char-
acteristics identifying turnkey solutions and complete life cycle offerings have
been added (Brax & Visintin, 2018, p. 92f ). Following Tukker (2004) we
adopted the dimension Product-Service Relation with its respective character-
istics. The SD interaction of service provider and receiver has been inspired
by the work of Gaiardelli et al. (2014), who classify IPSS as transaction-
based or relationship-based. In conjunction with the SD concerning the
involvement in the product life cycle, this SD offers unique insights into
the supplier–client relationship. Previous analyses of revenue models in the
IPSS context have been screened concerning their applicability to German
manufacturing enterprises (Boßlau & Meier, 2012, p. 8; Weking et al., 2018,
p. 5). The revenue model SD in this taxonomy results from this literature
review. Similarly, the distribution SD was inspired by previous entries in the
IPSS literature by scholars such as J. H. Lee, D. I. Shin, Y. S. Hong and Y. S.
Kim (2011). The fact that IPSS may be provided to customers by a network
of businesses has been explored by several authors (Lim et al., 2012; Reim
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et al., 2015). For this taxonomy, the authors have reviewed the literature on
business cooperation and implemented appropriate characteristics into the
taxonomy (Jansen, 2016). Furthermore, the sub-dimensions revenue model ,
distribution and delivery of IPSS can be traced back to the Business Model
Canvas by Osterwalder and Pigneur (2010).

Digital Information

The final dimension digital information regards the character and type of
information exchanged between the service provider and service receiver.
Coreynen et al. (2017) postulate “back-end” and “front-end” paths for digi-
talization in servitization contexts. Whereas the technical dimension entries
may be interpreted as back-end components, the information dimension
details front-end components. Data can be collected in a multitude of ways,
the most advanced being real-time data acquisition programmes (Dotti et al.,
2013, p. 2065). Other data-based services may rely on historical data (Hert-
erich et al., 2016, p. 1240). Data may also be used to automate certain parts
of a service or even entire offerings. The authors adopt the categorization used
by Feng et al. (2011) and differentiate between not , partly and fully automated
processes.

Analysis of Two Manufacturers by Exemplary Taxonomy
Application

Table 2 shows two excerpts from specific offerings within separate IPSS-
portfolios visualized as patterns. In the interest of brevity, the authors have
decided to show the taxonomy’s applicability by contrasting two examples—
an SMM and a large manufacturer—that have stemmed from the analysis of
the manufacturers.
The blue pattern shows a typical product-oriented repair service. The

taxonomy’s human dimension illustrates that for a service like this, employees
require know-how regarding the product to be maintained and need to
conclude from the information presented. The digital maturity of this service
is low. Technicians can only assess the damage on-site, and no supporting
information is passed through any data channels. The service is applicable
only in the life cycle phase of actual use. Since these services are mostly
requested on-demand, with contract-based services being the exception, the
provider-receiver relationship is classified as transaction-based. These charac-
teristics align with our observations in the technical dimension regarding the
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digital information dimension. As the service is not data-driven, only basic
data is collected, and the service is carried out manually.
The comprehensive solution offering depicted by the orange pattern in

Table 2 shows a high maturity in almost all respects. The solution is tailored
to every customer’s needs and spans the entire life cycle. Employees must
adapt to new circumstances and demands constantly. They need to know how
to deploy the product effectively and integrate all the solution components
into customer’s processes. The solution displays a high degree of industry
4.0 maturity. It can adapt autonomously to conditions made possible by the
automated analysis of real-time and historical data. They are establishing a
relationship-based affiliation between the service provider and service receiver.
The revenue model binds customers in long-term contracts, which are of
the “pay-per-result” fashion, further underlining this offering’s result-oriented
nature.

In summary, the taxonomy allows the characterization of both simple
services and complex solutions. That provides coverage of the IPSS port-
folio in the manufacturing industry and offers the conceptual basis for
further research, addressing the RQ regarding typical IPSS configurations
with its dimensions and characteristics of the taxonomy. Furthermore, it
can be confirmed that there are typical IPSS configurations assigned to
established IPSS classification approaches, e.g. according to Tukker (2004).
It is noteworthy that no manufacturer classifies as a pure service provider
or pure product manufacturer. Most manufacturers’ IPSS portfolios are
product-oriented. Figure 1 illustrates the IPSS classifications compared to the
total profit margin, using the DAFNE database (see chapter “Typologies of
Manufacturer Identities in the Age of Smart Solutions”).
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Based on an analysis of all 678 products and services offered by the
60 manufacturers, on average, those offering use- or result-oriented IPSS
display a higher profit margin than those who do not. Therefore, advanced
IPSS configurations might be accompanied by financial success regarding
the RQ . Admittedly, this is preliminary because the apparent link between
IPSS configurations and financial indicators has not been statistically inves-
tigated, and therefore, no significant correlation can be confirmed within
this contribution. Furthermore, the taxonomy may be used for more than
pure classification since it might offer much more in-depth insights based
on further analysis, such as a cluster analysis of the identified dimensions,
to derive socio-technical IPSS configuration-patterns. That could provide
important insights into which socio-technical aspects require special attention
both in future research and practice.

4 Discussion

Current literature identifies numerous research opportunities, including new
approaches to service strategies and decision support systems (Baines et al.,
2017) and a lack of research on the “interplay within and among the domains
of strategy, structure, and business environment ” (Kohtamäki et al., 2019,
p. 233). This contribution addresses the research gap in the domain of SMMs
(Rondini et al., 2018). The authors propose a conceptually derived and
empirically validated taxonomy covering the IPSS continuum of manufac-
turers in Germany. The taxonomy and the link to financial indicators will
form the basis for further research work and new management approaches
for sustainable servitization strategies.

Conceptual Contributions

Our taxonomy provides numerous contributions. First, as taxonomies are a
type of analytic theory, they enable conceptualizing empirical knowledge and
elevating it from a single instance (Gregor, 2006). Subsequently, it is a vehicle
for generalization, a primary mechanism to contribute to the knowledge base
on PSS configurations (Lee & Baskerville, 2003). Additionally, the taxonomy
is a starting point for researchers to identify new types (e.g. with other foci
than financial success), enabling structuring the field and finding innovative
configurations. These types also help differentiation between generally and
abstracted-from-detail idealized types (Weber, 1949).
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Practical Implications

Using resources as efficiently as possible to compete in the global market is
crucial for every company. However, this is a particular challenge for SMMs,
operating successfully in the capital goods business for decades, which are
now confronted with a holistic service transformation. Managers must under-
stand moving in short steps along an IPSS continuum. It depends on the
individual degree of servitization which dimensions of the taxonomy have
to be considered less or more strongly. Therefore, managers can use the
taxonomy as a starting point for understanding the socio-technical dimen-
sions of servitization and deriving an idea of necessary fields of action at an
early stage.

Limitations

There are also some limitations: Firstly, the applicability was examined
with 60 companies and illustrated with two offers as examples. However,
the taxonomy may evolve as more companies are considered. Secondly,
the taxonomy application has not yet been tested in practice. Thirdly, the
financial context is based on data that does not decompose the actual
service revenue. However, in the academic community, this is an important
indicator of the impact of servitization. Therefore, the link between IPSS
configurations and total turnover can only be indirect evidence at most.
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Further Semiotic Perspectives
on theOutcome-Based vs Performance-Based

Semantic Dispute

Lauri Korkeamäki

1 Introduction

To ensure the added value of their services, providers use performance- and
outcome-based contracts (PBCs & OBCs) instead of billing based on the
time and materials dedicated to the service activity. The interchangeable use
of the terms “outcome” and “performance,” however, has often caused confu-
sion (Datta & Roy, 2011; Grubic & Jennions, 2018; Hou & Neely, 2018;
Hypko et al., 2010a, b) Recently, however, arguments have been made in
favor of “outcome” as the preferred prefix (Schaefers et al., 2021) to be used
when discussing what the associated contracts are based on. The reasoning
behind the given arguments has leaned much on semantics, that is, the
meaning(s) attached to these terms. For example, “performance” can refer to
an artist’s presentation of artwork, the manner in which a mechanism oper-
ates, or the action of performing a task. Given this semantic ambiguity (Rodd
et al., 2004), the term “performance-based contract” has been accompanied
by an alternative term, “outcome-based contract,” in academic discourse.
However, because semantics constitutes only a part of the entire semiotics of
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the topic, this chapter contributes by systematically reviewing over 80 top-tier
journal articles from the perspectives of pragmatics and syntax as well.

With regard to the chicken-or-the-egg dilemma, it seems clear that “perfor-
mance” was the first to emerge in the late 1980s and early 1990s (Selviaridis
& Wynstra, 2015). From the syntax perspective, however, simultaneously
with the surfacing of the terms “business model” and “innovation,” the term
“outcome” has started to capture shares in the academic discourse. Further-
more, in terms of pragmatics, the more innovation- and marketing-oriented
research outlets tend to emphasize the term “outcome.” To summarize the
contributions of the current paper, it provides further understanding of the
antecedents of the “outcome-based vs. performance-based” debate in the
related leading level literature, resulting in a fuller description of the semi-
otics at play in the recent pro-outcome arguments. Thus, the current chapter
contributes to the concept stream of the literature concerning outcome-based
contracts (Schaefers et al., 2021).

2 Theory Development

The literature to be reviewed was collected following the guidelines for
systematic literature review (Kohtamäki et al., 2018; Tranfield et al., 2003).
I began by defining the keywords to collect the studies of interest. The choice
of keywords was guided by prior literature reviews (Grubic & Jennions,
2018; Hypko et al., 2010b; Selviaridis & Wynstra, 2015) concerning
outcome-based business arrangements. Studies were collected from the Scopus
database using the advanced search function. The search string used was
as follows: TITLE-ABS-KEY (“outcome-based contract*” OR “performance-
based contract*” OR “outcome business model*” OR “performance-based
logistic*” OR “performance contract*”) AND (LIMIT-TO (DOCTYPE,
“ar”)). The query produced 853 hits (in January 2020). To address the
requirement of deciding target journals, the search results were further refined
by limiting them to journals with Academic Journal Guide 2018 ranking 3, 4
or 4* to guarantee the high quality of the publications. The given ranks indi-
cate highly regarded, top tier and distinguished research quality, respectively
(Academic Journal Guide, 2018).

After the application of the second-stage criteria, 81 articles were left. Next,
to assess the suitability of the studies, I scrutinized the abstracts of the papers.
I excluded studies that focused on employee/manager performance-rewarding
contracts (7 in total, e.g., Fehrenbacher et al., 2017). As a result, 74 studies
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remained to be reviewed, to which I added 9 articles published/indexed after
the initial search (e.g., Huang et al., 2020; Korkeamäki & Kohtamäki, 2020;
Sjödin et al., 2020) and which I deemed relevant based on the references of
the reviewed papers (e.g., Datta & Roy, 2011; Jain et al., 2013; Selviaridis
& Van der Valk, 2019; Visnjic et al., 2018). The outlets and the number of
publications are compiled in Table 1. In addition to the collected literature,
I scanned the lists of references of the collected articles for further insights
for secondary data consisting of conference proceedings, academic book arti-
cles, and anecdotal evidence (such as industry and working group reports).
These insights and data were not included in the following analyses but rather
worked as a data triangulation practice grounding the analytical work.

Table 1 OBS publications by journal

Journal AJG2018
No.
Papers

Management Science 4* 6
Operations Research 4* 2
Strategic Management Journal 4* 2
European Journal of Operational Research 4 8
International Journal of Operations and Production
Management

4 7

Journal of Product Innovation Management 4 1
Production and Operations Management 4 5
American Journal of Agricultural Economics 3 2
American Review of Public Administration 3 2
Energy Economics 3 2
European Economic Review 3 1
Health Services Research 3 2
Industrial Marketing Management 3 10
International Journal of Production Economics 3 8
International Journal of Production Research 3 7
International Review of Administrative Sciences 3 3
Journal of the Operational Research Society 3 4
Management Accounting Research 3 2
Milbank Quarterly 3 2
Public Management Review 3 4
Technovation 3 1
Journal of Business Research 3 1
Production Planning and Control 3 1
Grand total 83
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Pragmatics

Pragmatics is concerned with how context and practices influence mean-
ings (Levinson, 1983). Thus, just as in the literature review by Selviaridis
and Wynstra (2015), the articles reviewed were first categorized by the
AJG 2018 fields. The fields included in the sample were Innovation
(INNOV), Marketing (MKT), General Management, Ethics, Gender and
Social Responsibility (ETHICS-CSR-MAN), Public Sector and Health
Care (PUB-SEC), Operations and Technology Management (OPS-TECH),
Accounting (ACCOUNT), Operations Research and Management Science
(OR-MANSCI), Economics, Econometrics and Statistics (ECON) and
Strategy (STRAT). The number of papers by field was INN = 2, MKT
= 10, ETHICS-CSR-MAN = 1, PUB-SEC = 13, OPS-TECH = 29,
ACCOUNT = 1, OR-MANSCI = 20, ECON = 5 and STRAT = 2. In
particular, related research in the OPS-TECH and MKT fields has been
published at a growing pace, especially in the latter decade of the century.
To investigate how the academic field influences the frequency of use

of the terms “outcome” and “performance,” the publications were searched
using the find function provided by either the publisher or the browser. The
papers were scrutinized one by one, and the search hits in the affiliations,
repeated titles, lists of references, acknowledgments, and direct quotations
were excluded from the count. In other words, “outcome” and “performance”
hits were counted only if they belonged to the original body text. The average
frequencies of the terms “outcome” and “performance” per paper were used
to compare the fields. The resulting chart (Fig. 1) shows that “outcome” as
a term is endorsed more in the innovation and marketing-oriented fields,
while the term “performance” is emphasized in the more technical fields. In
alignment with prior literature reviews (see, e.g., Grubic & Jennions, 2018;
Selviaridis & Wynstra, 2015), the terms often seem to go hand in hand.
Earlier research has also pinpointed that the terms are often used interchange-
ably (Grubic & Jennions, 2018). What is worth noting is that I conducted
the search using the words “outcome” and “performance” per se, not variants
including them (e.g., performance-based logistics, outcome business models).
This is to create a general overview.



Further Semiotic Perspectives on the Outcome-Based … 137

INNOV MKT
ETHICS
-CSR-
MAN

PUB-
SEC

OPS-
TECH

ACCOU
NT

OR-
MANS

CI
ECON STRAT

Outcome 94.0 32.0 29.0 26.7 18.8 13.0 11.4 3.2 1.5
Performance 34.5 67.0 16.0 67.7 48.0 243.0 50.4 17.4 78.0

0.0

50.0

100.0

150.0

200.0

250.0

300.0

Fig. 1 Average frequency (per paper) of “outcome” and “performance” terms by
field

Syntax

Syntax is a study of relations between expressions in language (Carnie, 2006).
To illustrate the balance between the terms “outcome” and “performance,” the
annual sums of the frequencies were rendered into stacked yearly percentage
columns and overlaid with the respective number of publications per year.
Figure 2 illustrates two trends in the given literature during the first decades of
the twenty-first century (excluding 2004 with no publication data). First, the
number of publications per year concerning the topic has rapidly increased
in top-tier journals, especially in the latter decade. Second, although the term
“performance” has historically been the dominant of the two, there seems
to be a trend toward “outcome” capturing shares as an alternative term,
especially in the latter decade of the current century.
To retrace antecedents of this shift, I first turned to Google Trends. For

instance, Google Trends’ index (0–100) on topic popularity shows that from
February 2004 to October 2020 (the longest available timeframe), the popu-
larity of the topic “performance-based logistics” peaked at the beginning
of the century. On the other hand, the popularity index for the keyword
“outcome business model” began generating continuing monthly interest
only around the year 2010. Furthermore, referring to the discussions I



138 L. Korkeamäki

0

2

4

6

8

10

12

14

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

20
00

20
01

20
02

20
03

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

"Outcome" frequency "Performance" frequency No. Papers

Fig. 2 The annual balance between the use of the terms “Outcome” and “Perfor-
mance”

have shared with fellow scholars, it appears that the term “performance”
is preferred in more operational and purchasing-related journals, while
innovation- and marketing-related facets endorse “outcomes.” Indeed, inno-
vation and marketing scholars use the expression “outcome business model”
(Ng et al., 2013; Sjödin et al., 2020; Visnjic et al., 2017), but rarely is the
business model referred to as a “performance business model.” To explore
these premises, complementary data on the frequency of the terms related to
innovation (“innovat” was used to capture alternative endings, such as “inno-
vative”), and “business model” was collected using the search functions once
again. The frequency of each term was divided by the number of papers in
each of the fields to derive the average frequencies. The results are presented
in Fig. 3, which is essentially a further refined version of Fig. 1. Veritably, not
only did the use of innovation- and business model-related terms increase
over time, but there was also a reason to suspect that syntax-wise, the use of
the given terms were related to higher “outcome” term frequency.
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To test this hypothesis, a multiple regression analysis was conducted.
The analysis started by fitting a simple linear regression with the sum of
innovation-related terms (per year) as a predictor of the annual use of the
outcome term. The model was significant (prob > F = 0.0013) and produced
a positive coefficient for the predictor (p-value = 0.001) and an R2 of 0.4455
(adjusted R2 = 0.4146). Next, the annual sum of the term “business model”
was added as a predictor. Again, the model was significant (prob > F =
0.0003) and produced positive and significant coefficients for both regres-
sors. Furthermore, the adjusted R2 increased to 0.5773. Last, the annual sum
of the term “performance” was modeled, and the adjusted R2 increased to
0.6486 in effect. The normality of the residuals was tested using the skew-
ness/kurtosis test for normality (prob > chi2 = 0.3304) and the Shapiro-Wilk
test (Shapiro & Wilk, 1965) for normality (prob > z = 0.07997). To test
whether the model met the assumption of constant variance, a Breusch-
Pagan/Cook-Weisberg test (Breusch & Pagan, 1979) for heteroscedasticity
(prob > chi2 = 0.1057) was performed. To inspect influential data points,
both DFFITS (Belsley et al., 1980) and Cook’s distance (Cook, 1977, 1979)
diagnostics were used and plotted. The results showed that 2019 was an
outlier in terms of influence. To test the effect of this observation, the model
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Table 2 Regression results

“Outcome” Coef.
Robust std.
error t P >| t| [95% Conf. Interval]

“Business
model”

.8273419 .351236 2.36 0.032 .0827548 1.571929

“Innovation” .39374 .1660052 2.37 0.031 .0418248 .7456552
“Performance” .1799559 .0825943 2.18 0.045 .0048639 .3550479
Constant 5.957126 15.38481 0.39 0.704 −26.6572 38.57146

was fitted again without it, and another Breusch-Pagan/Cook-Weisberg test
for heteroscedasticity was performed subsequently.
The results yielded improvements in the goodness of fit (R2 = 0.8388

c.f. 0.7041, adj. R2 = 0.8066 c.f. 0.6486) and indicated that the 2019
observation was a major factor for heteroscedasticity (Breusch-Pagan: prob
> chi2 = 0.8575 c.f. 0.1057). However, as demonstrated in Fig. 2, 2019 was
among the top three years in terms of published papers. Hence, I chose not
to omit it from the analysis and used the model including it with robust
standard errors instead. Thus, the final significant (prob > F = 0.0000)
model produced an adjusted R2 of 0.6486 and positive coefficients for all
the predictors (p-values = < 0.05). The results of the analysis are reported
in Table 2. For the sake of comparison, using the term “performance” as
the dependent variable, the regression results for none of the other terms
as predictors were significant (p-value = > 0.05). Although rudimentary, the
results of the analysis support the hypothesis that there is a direct positive
relationship between the use of business model- and innovation-related termi-
nology and the frequency of the term outcome. However, a more detailed
analysis should be conducted using dynamic topic modeling (Blei & Lafferty,
2006) or Poisson regression, for instance.

Semantics

Finally, semantics is interested in the meaningful relations between expres-
sions in language (Jackendoff, 1990). Thus, as semantics centers on the
meanings attached to terms, it is a vital part of understanding language, which
is defined as a tool of expression that reflects and constructs its surround-
ings (Samra-Fredericks, 2005). First, the dictionary definitions of the words
“performance” and “outcome” were looked up. The Merriam-Webster defi-
nition for “performance” is twofold: “the fulfillment of a claim, promise, or
request ” or “the manner in which a mechanism performs,” the latter of which
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is often an appropriate meaning in manufacturing contexts. An outcome, on
the other hand, is defined more univocally as “something that follows as a result
or consequence” (Merriam-Webster.com). Thus, the word “performance” as a
term1 is considerably more polysemic (Cruse, 2000, pp. 103–124). Moreover,
and importantly, the term “performance” can refer to multiple other things,
such as the performance of an actor in a play. This makes “performance” also
homonymic (Rice et al., 2019), meaning that despite the identical spelling (or
pronunciation), the word carries multiple unrelated meanings. For example,
the word “mean” can mean unkind or average.

Due to the polysemic nature of the term “performance,” I argue that it is
necessary to define the scope of its usage in academic discourse. Both argu-
ments presented next are also strongly related to pragmatism. First, the given
result-oriented service offerings have been found to be particularly important
for capital-intensive (Grubic & Jennions, 2018; Hypko et al., 2010a, 2010b)
and complex systems (Essig et al., 2016; Ng & Nudurupati, 2010) that are
driven by life cycle logic (Grubic & Jennions, 2018; Kleemann & Essig,
2013). Thus, the term “performance” as a central signal attached to indus-
trial objects (thus also reflecting pragmatics), such as machines or systems
(i.e., extralinguistic objects), should be used to describe the manner in which
a mechanism operates. For example, Li et al. (2014) investigated 140 energy
performance contracts in China, where the providers intended to improve
energy performance together with their clients. Adapted from Nowicki et al.
(2008), a step function (Eq. 1) representing such revenue functions was
formulated accordingly:

R(Pi )

{
R f if Pi ≤ Pmin

R f + Rv × (Pi − Pmin) if Pi > Pmin
(1)

where R f is the fixed part of the revenue function and Rv is the variable part
of the revenue that is conditionally tied to the improved performance (Pi )
over the agreed minimum performance (Pmin). In addition to the design in
Eq. (1), the variable revenue logic can be designed as an exponential, a poly-
nomial or a step function (Brown & Burke, 2000; Nowicki et al., 2008). The
second important argument in favor of separate definitions is legal technical.
In advanced technical systems, such as power plants, manufacturing systems
and e-commerce computer systems, the liquidated damages due to downtime
are often measured in millions per hour, which is why investments in exten-
sive maintenance efforts usually account for a major share of the total cost

1 The distinction between “word” and “term” is that while a word is only component of language, a
term is a word that has meaning(s) attached to it.
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of ownership of the system (Öner et al., 2015). Following the work of Patra
et al. (2019), the operational availability (Ao) of a machine can be defined as
presented in Eq. (2):

Ao = HMax − HSched − HDT

HMax − HSched
(2)

where HMax is the maximum operating hours of the machine during a spec-
ified timeframe, HSched is the scheduled maintenance time and HDT is the
downtime of the machine during the timeframe (Patra et al., 2019). Alterna-
tively, availability can be based on the sample average of downtimes (Grubic
& Jennions, 2018; Kim et al., 2010). These types of contracts have been typi-
fied as availability outcome-based contracts (Böhm et al., 2016). However,
customers are not only concerned with availability: “The movement towards a
service-based economy has led many manufacturing firms to recognize the strategic
importance of after-sales product support services that enable the availability of
properly functioning products” (Guajardo et al., 2012, p. 961). Especially
concerning machinery-focused OEMs, calculations based on mere equipment
availability (measured in, e.g., operating hours) may disregard important
performance specifications, according to anecdotal evidence (Klise & Balfour,
2015, p. 25). In a legal sense, the machine/system could be operational and
thus considered available, although it would operate in a degraded state (e.g.,
produce less energy). The conclusion follows that it is in the interest of
both the provider and the customer to have separate definitions for perfor-
mance and availability. Thus, in these types of contracts, the aforementioned
mechanical performance is an integrated part of the offering. The underlying
subordination argument is as follows: availability is more important than
performance because the level of performance has no significance if it is not
available. The two, however, have a reciprocal influence. Correspondingly, the
level of availability has lower importance if performance decreases.

3 Discussion

Theoretical Contributions

In the current chapter, I briefly synthesized the semiotics of top-tier literature
concerning outcome- and performance-based contracts. Thus, this chapter
contributes to the debate (Grubic & Jennions, 2018; Hypko et al., 2010b;
Schaefers et al., 2021) regarding which term is the more appropriate prefix
for describing the given advanced services. By doing so, the current chapter
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contributes to the concept stream of literature concerning the topic (Schae-
fers et al., 2021). The pragmatics analysis showed that although the terms
“performance” and “outcome” seem to go hand in hand and are even used
interchangeably (as noted by Grubic & Jennions, 2018; see, e.g., Selviaridis
& Wynstra, 2015), the term “outcome” is used more frequently in jour-
nals in the fields of innovation, marketing, general management, ethics,
gender, and social responsibility, and the public sector and health care. Diving
deeper into the syntax between the words, it was found that over time,
the use of the term “outcome” has increased. Moreover, further analysis
confirmed that both “business model” and “innovation” terms are directly
related to the frequency of the term “outcome.” Last, in support of recent
research on the topic (Schaefers et al., 2021), semantic analysis supported
the argument that the term/prefix “outcome” should be preferred over “per-
formance” in academic literature discussing the associated contracts because
the latter term is more polysemic and homonymic. Linking the argument
back to pragmatics, it was found that due to the ambiguity of the term
“performance,” its use may cause legal technical issues if it is not suffi-
ciently distinguished from outcome-related metrics, such as availability. In
conclusion, I argue that “outcome-based” is the more appropriate phrase due
to its univocal nature. Thus, the current chapter provides further insights
into pragmatics- and syntax-wise antecedents of terminological practices in
high-quality research concerning outcome-based services.

Managerial Contributions

The current chapter offers managers multiple contributions. First, it offers
managers some contextualized explanations and causes of the terminological
differences present in the top-tier journal papers concerning the topic. This is
important, because the variance of the terms used may not only confuse the
readers, but also cause the readers to give preference to the studies endorsing
one term and disregard the theoretical insights in studies using the other.
Second, it summarizes current research trends and provides a catalog of the
research outlets publishing papers on the topic. Furthermore, managers can
rest assured of the high quality of the given facets because they represent the
top level of business research regardless of the discipline. Third, although the
current chapter is focused on academic discourse, it highlights some impor-
tant managerial considerations, such as aspects of contract language and basic
formulas for revenue functions or outcome metrics.
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Limitations and Suggestions for Future Research

Like all research, the current study also has limitations. First, as the goal
of the study was to look into and contribute to the debate on “out-
come/performance” terminology specifically, the choice was made to focus on
research endorsing the given terms. Alternative and closely related concepts
include but are not limited to result-oriented product service systems (Van
Ostaeyen et al., 2013), advanced services (Baines & Lightfoot, 2014), smart
operations and maintenance (Huang et al., 2020) and value-based selling
(Töytäri & Rajala, 2015). Thus, future research could examine the semiotics
of the wider body of related research as well. Second, despite the evolution
in academic discourse, the in situ practical names used for the given type
of services vary by firm. For instance, Wärtsilä speaks about “lifecycle solu-
tions” (Wärtsilä.com), and Rolls-Royce coins its business models based on
flight hours TotalCare

®
or CorporateCare

®
(Rolls-Royce.com), while Hilti

calls its power tools as-a-service offering as Fleet Management (Hilti.com).
Understandably, the practical terminology used to describe the given type of
services is even more scattered and nuanced than the theoretical terminology.
Therefore, future research could map the various outcome-based offerings
aggregately to spot differences, similarities and patterns and yield more gran-
ular typologies to accompany the extant availability/economic outcome-based
contract typology (Böhm et al., 2016).
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The Features of PerformanceMeasurement
Systems in Value-Based Selling

Viktor Sundholm and Magnus Hellström

1 Introduction

Value-based selling has been identified as a key capability to sell indus-
trial solutions. Because a solution comprises the value-in-use for a customer
(Vargo & Lusch, 2004), quantifying and communicating the financial value-
in-use is a key ingredient of the sales process (Töytäri & Rajala, 2015).
When the sales force has the capabilities to understand the customer’s busi-
ness model, they can co-create the value-in-use with the customer, leading
to improved business performance for the customer; through that, a deeper
customer relationship and improved sales performance result (Terho et al.,
2012).

In this chapter, we reflect on the value-based selling process from a
performance measurement perspective. When reviewing the entire process
of a performance measurement system, including designing performance
measures, implementing the system, and updating it as needed (Bourne et al.,
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2000), there are several aspects to account for in the value-based selling
process. Successful performance measurement systems align the operations to
the strategy (Kaplan & Norton, 1996) and provide the necessary information
to challenge the strategy’s content and validity (Ittner et al., 2003).

We synthesize solution strategy, value-based selling, and performance
measurement in service operations theory to identify the features of perfor-
mance measurement systems in value-based selling. There are several state-
ments and indications in solution strategy and value-based selling research on
the features of a performance measurement system, and the processes that are
formed around it. Theory on performance measurement of industrial services
also brings relevant insights (Jääskeläinen et al., 2014; Ukko et al., 2015).
Through the theory synthesis, we cover a gap of performance measurement
in value-based selling literature, as there has been no focused research within
this area.

2 Theory Development

Solution Business Strategy

The term “solution business” is widely used. A common definition of solu-
tions is a bundle of products and/or services that fully satisfies the needs and
wishes of a customer (Tuli et al., 2007). Other researchers propose that a solu-
tion is a response to a customer problem (Stremersch et al., 2001) or solves a
customer problem even before customers have considered their own products
or service requirements (Davies et al., 2007). Some researchers also highlight
the needs to co-identify and solve the problem with the customer (Terho
et al., 2012; Luotola et al., 2017). While the customer need and problem
certainly are fundamental facets of a solution, the problem is that the concept
has become inflated to the extent that today “everyone is in the solutions
business” (Adamson et al., 2012; for further critique on the concept, see also
Nordin & Kowalkowski, 2010). Therefore, our view on a solution concept
is that it goes beyond the explicit customer need (Adamson et al., 2012)
toward changes in a market environment (cf., e.g., the term “market solu-
tion” in Storbacka & Nenonen, 2011). Solution providers strive to be leading
developers of markets and industries in co-creation with their customers and
their knowledge network, which is referred to as business-dominant logic
(Wikström et al., 2009). In a sense, solution providers are forming business
ecosystems with various customers that are based on the provider being a
leading industry developer. The development is either based on increasing
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industry productivity or reducing the costs and environmental impact. This
is done through either optimizing new build investments and industry opera-
tions or upgrading the installed base. The solution provider may even acquire
a certain responsibility for maintaining or running the industry operations,
depending on customer competence. Optimal operations and maintenance
configuration should be the aim.

Researchers have also identified that solution providers have a hybrid
strategy between product and solution business (Kujala et al., 2010). The
level of relationship with the customers varies; some want to minimize their
costs and focus on a rather transactional relationship with their supply chain,
while others want co-creational relationships (Kowalkowski, 2011). Hence,
customers can be classified into, for example (Baines & Lightfoot, 2014):

– customers who want to do it themselves;
– customers who want us to do it with them; and
– customers who want us to do it for them.

This brings in an important aspect of solution strategy implementation,
especially for the sales force: identifying and providing input to segmenting
customers according to product and solution business logics. Wikström et al.
(2009) even outline four different business logics for industrial technology
suppliers: product-, innovation and development-, service-, and business-
dominant business logic. The scope of product and service supply depends
greatly on the customer’s own will and need to be a leading industry devel-
oper, to have the latest technology in their installed base, and also their own
capabilities to execute the operations. This relates to the formation of industry
architectures (Jacobides et al., 2006), where different firms develop compe-
tences to acquire a certain responsibility in the industry. In order to engage
in the practice of solution business, the firm needs to have the capabilities to
acquire the responsibility for a certain function within the system.

From a solution business strategy perspective, the value-based selling
process serves as a direct channel to gather the information required to
understand the solution providers’ existing strategic position and the need
to develop it. Researchers agree that the core of solution business strategy
is the ability to improve the customer’s business performance (Storbacka,
2011; Baines & Lightfoot, 2014; Rabetino et al., 2017). Solution providers
develop their capabilities to provide combinations of products and services
that meet the business, technical and operational needs of the customer
(Gebauer, 2011). The sales force is key in implementing the solution busi-
ness strategy, through designing and implementing business cases with the
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customers (Luotola et al., 2017). Implementing a solution strategy also
involves finding the customers who are willing to engage in business rela-
tionships of value co-creation (Kowalkowski, 2011; Windahl & Lakemond,
2010). Identifying the level of relationship that the customers are willing
to engage in has also been found to be a key to success in solution selling
(Storbacka et al., 2011).

While the sales force engages in co-creating customized solutions with
different customers, it typically builds on a more general modular solution
development of products and services in the firm (Kohtamäki et al, 2019;
Hellström, 2014). The information gathered by the sales force is an important
input to solution development.

Value-Based Selling

Value-based selling involves incorporating the customer value into sales work,
through quantifying and communicating the value of the offering (Terho
et al., 2012; Töytäri & Rajala, 2015). The research area of value-based selling
has received increasing attention among scholars as a natural development
in solution selling. First, the relational aspect of selling was viewed as the
primary means of selling solutions (Tuli et al, 2007), and subsequently, the
importance of value-based selling has risen as an important process. Both
relational and value-based selling are important aspects to view in sales. Rela-
tional selling stresses the importance of developing and maintaining deep
relationships with solution customers and is a key to success in value-based
selling. Value-based selling in turn accounts more for the processes and capa-
bilities that are needed in order to sell value. Selling value is fundamental to
solution sales, which is reflected in the definition of solution business—that
it is the value-in-use for the customer that comprises a solution. Value-based
selling literature outlines the main activities in the process of value-based
selling:

1. Segmentation and identification of suitable customers (Terho et al., 2012;
Töytäri and Rajala, 2015).

2. Value research of the customer business (Terho et al., 2012; Töytäri and
Rajala, 2015).

3. Value proposition according to impact on the customer business (Corsaro,
2014; Terho et al., 2012; Töytäri and Rajala, 2015).

4. Communication of value, mutual target setting, and quantification of
value (Anderson et al., 2006; Terho et al., 2012; Töytäri and Rajala, 2015).

5. Negotiate, offer, and deliver (Töytäri et al., 2012).
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6. Verify and document impact (Anderson et al., 2006; Corsaro, 2014;
Töytäri and Rajala, 2015).

Recent research on value-based selling outlines more detailed views of the
customer-facing process, both from a contractual perspective (Liinamaa et al.,
2016) and a design perspective (Luotola et al., 2017). This research outlines a
three-stage process, including the customer perspective, divided into pre-sales,
detail sales, and final sales.

Value-based selling requires a different process than transactional selling,
emphasizing more activities that are based on involvement in the customer
business (and investment) development. Transactional selling normally begins
when the company receives a request for quotation (RFQ) from the customer,
potentially preceded by some marketing activities (Cova et al., 1994), which
can be viewed as detail sales as illustrated in Fig. 1. Value-based selling is
different, as the seller is involved in creating the business case and investment
specifications with the customer (pre-sales and detail sales). This requires a
whole different skill set from a sales force; in fact, it has been found that only
one-third of the sales force has the capabilities to change from product to
solution selling (Ulaga & Loveland, 2014).

It is notable that the customer-facing value-based selling process outlined
by Luotola et al. (2017) and Liinamaa et al. (2016) includes cooperation
with several actors in the customer organization. As found in industrial sales

Fig. 1 Illustration of the value-based selling process (Adapted from Luotola et al.
[2017])
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literature (Webster & Wind, 1972), there are different actors in the customer
organization that can influence a purchasing decision:

– Users—those members of the organization who use the purchased products
and services

– Buyers—those with formal responsibility and authority for contracting
with suppliers

– Influencers—those who influence the decision process directly or indirectly
by providing information and criteria for evaluating alternative buying
actions

– Deciders—those with authority to choose among alternative buying
actions

– Gatekeepers—those who control the flow of information (and materials)
into the buying center.

Performance Measurement in Service Operations

In service operations literature, the fundamental logic for performance
measurement has been outlined to identify the features of performance
measurement systems (Jääskeläinen et al., 2014), and has also been reviewed
from the perspective of collaborative network performance measurement
(Ukko et al., 2015; Ukko & Saunila, 2020).

Jääskeläinen et al. (2014) find three distinctive types of performance
measurement for service performance: contingency-based measurement,
customer-oriented measurement, and systemic measurement. Jääskeläinen
et al. (2014) find that since service operations are unique, there is no universal
means of measuring service operation performance. At the same time, they
outline that the customer-perceived value and service quality are important
factors to include in the performance measurement and that this goes beyond
customer satisfaction. The systemic performance includes the customer’s
value, but also spans the entire service system. Measuring the systemic value is
logical, as customer value creation should be tied to the system (Vargo et al.,
2008).
The customer’s role and involvement in the performance measurement of

service operations are highlighted as key in implementing them (Ukko &
Pekkola, 2016). Further, defining the state of the collaboration network that
is formed through the service operations, the services and value elements,
and the service providers’ role in value creation are essential to implementing
the performance measurement systems (Ukko et al., 2015; Ukko & Saunila,
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2020). This points toward defining the systemic performance measurement
identified by Jääskeläinen et al. (2014).

3 Theory Synthesis for a Performance
Measurement Framework for Value-Based
Selling

Our theoretical findings are summarized to three features of performance
measurement in value-based selling. These three features are systemic,
customer relationship, and sales process outcome. We also propose perfor-
mance measurement processes throughout the value-based selling process.
The sales outcome (top section in Fig. 2) is based on measuring the sales
progress and resourcing of sales cases, and therefore operational perfor-
mance measurement. The customer relationship performance measurement
includes both operational and strategic measurement. This is due to that
individual operational performance measures form the input to strategic anal-
yses, such as input to the generic customer needs, and customer segmentation
(as described in sect. “Customer Relationship Performance Measurement”).
The systemic performance measurement moves to a strategic level, as an
input to the value-based sales progress, while the value-based seller gathers
important input required for the performance measurement (as described in
sect. “Systemic Performance Measurement”)

Pre-sales

Systemic
• System defini on
• System value crea on
• Posi oning in the system 

value crea on
• Generic func onal and 

financial impact on the 
system value crea on in 
comparison to other 
solu ons

Customer rela onship
• Users
• Influencers
• Customer sa sfac on
• Poten al role in the 

customer value crea on

Detail sales

Systemic
• Poten al func onal and 

financial impact on 
customer value crea on

Customer rela onship
• Gatekeepers
• Deciders
• Poten al solu on scope
• Poten al value capture

Final sales

Customer rela onship
• Buyers
• Agreed solu on scope 

compared to poten al 
solu on scope

• Agreed value capture

Systemic
• Agreed func onal and 

financial impact on 
customer business

Fig. 2 Performance measurement throughout the value-based selling process
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Systemic Performance Measurement

From a strategic perspective, the systemic performance measurement is based
on an ongoing review of how different industrial systems are best operated
and which the most beneficial system improvements would be, both through
the new build perspective and potential upgrades. An important basis for
this is defining the system (i.e., the set of assets and through this the extent
of impact), outlining the system value calculation formulae, and determining
the role and responsibilities of different actors in the system according to set
parameters in the formulae.
The basic formula that the solution provider needs to understand is

the process-based calculation of the industrial system that their customers’
assets function as part of. We classify the outlining of the systemic value
process calculation as a performance measurement design process for solution
providers; we argue that a key practice in this is for the firm to determine its
position in the value stream according to a set parameter in the calculation.
Different modules, or the combination of different modules in a solution
offering impact the assets functionality through a set of several different
parameters, which in turn impacts the system value creation. We further
argue that without finding a parameter to position according to, the firm
cannot be classed as a solution provider.

Our argument in positioning the solution provider according to a param-
eter is based on the logic that solution providers actually develop “market
solutions” that bring a change to the industry environment (Storbacka &
Nenonen, 2011). This also accounts for the customer perspective as identi-
fied in the service performance measurement literature through the impact
on the customer assets, and serves as a basis to evaluating the overall systemic
impact, also including the benefit to all different actors (Jääskeläinen et al.,
2014). Researchers also highlight the need of determining each actor’s role
in a service network as the basis for performance measurement (Ukko &
Saunila, 2020), which we find that is well suitable to do according to a
parameter.

Another important performance measurement process that we identify in
the solution business strategy and value-based selling literature (Anderson
et al., 2006) is based on questioning the content and validity of the strategy.
We find that a performance measurement process, based on benchmarking all
potential investments in the industry, both on the new build and upgrades,
and also the level of best-suited service requirements in the industry and for
the customer, is required for strategy development. Viewing the strategy only
from being the best at delivering specific functions through solutions is not
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enough. There may be, during this time, more beneficial system improve-
ments through other types of functions. This type of information is also
highly relevant for the value-based seller, as they need information comparing
their offered business cases to the next best alternative (Anderson et al., 2006).

It is notable that the strategic performance measurement processes of the
systemic value are all inputs required in the pre-sales phase of a value-based
selling process (Luotola et al., 2017). As argued in the value-based selling
literature, the sellers need to be able to quantify the value of business cases
from different perspectives and discuss business cases through “value equa-
tions” (Anderson et al., 2006). Similarly, value-based sellers gather input on
how customers and other actors view the formulas, and values applied to eval-
uating the functional and financial impact on the system- and customer value
creation throughout the value-based selling process. These perspectives are
crystalized throughout the value-based selling process, through the customer
case during the detail phase and the final agreement in the final sales phase,
forming a direct feedback loop to the strategic management. The seller may
also receive input on the types of investments that the customers are consid-
ering and the values tied to these investments. Thus, the value-based seller
becomes an important information source for both the performance measure-
ment design process and benchmarking different potential improvements in
the industry.

Customer Relationship Performance Measurement

The relational performance measurement moves to ensure the correct
customer prioritization and focus from the firm. As the literature asserts,
customers need to be segmented according to the type of relationship that
they are willing to engage in and targeted accordingly (Baines & Lightfoot,
2014). Wrongful targeting results in wrong focusing of resource and knowl-
edge sharing. Knowing how customers form their business relationships,
however, requires input from the sellers. We find that there are three impor-
tant performance measurement processes related to the customer relationship
in value-based selling.

A first performance measurement feature that we identify is based on the
amount of relevant actors found in the customer organization. In transac-
tional (product and service-based) sales cases, the seller mainly corresponds
with the buyers. In value-based (solution) sales cases, the seller gains the confi-
dence of several actors in the customer organization. As a generic example
for insight, we have structured the actors in the value-based sales process
according to the framework of Webster and Wind (1972) in Fig. 1. Starting
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from the pre-sales phase, the seller must gain the confidence of users and
influencers in order to get a first promotion in the customer organization.
It is, however, notable that not all customer types have users in their orga-
nizations (Korkeamäki & Kohtamäki, 2020), as they may be pure owning
customers. In this case, the influencers are the main actors required in the
pre-sales phase. A notable factor is that measuring the amount of relevant
actors in a customer organization moves from measuring customer activity to
focused activity.

A second performance measurement feature is based on the customer need
and value capture mechanisms. While the systemic performance measure-
ment is based on the technical aspects of a business case, the customer
relationship performance measurement moves toward identifying the poten-
tial role of the solution provider in the customer value creation, through
services. This is also an important basis for the pricing mechanisms, if the
customer service need is high enough then the outcome-based pricing is more
likely possible (Sjödin et al., 2020). If the customers rather want to “do it
themselves,” then the sales case moves toward a product and service sales
logic. This in turn is relevant for the sales planning, in where to focus the
resourcing.

Another potential quantifiable input to the segmentation can be based on
reviewing the sales progress of different cases with the customer according
to the steps or phases defined in the value-based selling process. Customers
with sales cases, progress past the pre-sales phase when they and the solution
provider have similar views on how to view the value creation of industry
systems. Passing the detail sales, in turn, involves there having been verifica-
tions from the customer operations and management of their confidence in
the solution performance, while passing the final sales involves the customers
being confident that the solution providers are the best ones to deliver.

We also find that monitoring customer satisfaction is an important input
to the value-based seller. As customer satisfaction is actually a representation
of the customer trust (Gustafsson et al., 2010) in the solution providers ability
to provide value, the results from customer satisfaction may provide relevant
insight on what the customer will most likely purchase.
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4 Discussion

Theoretical Contributions

In our literature review, we have identified three key features of performance
measurement systems for value-based selling: systemic, customer relation-
ship, and sales process outcome. Further, we have identified their relevance
during different phases of the value-based selling process and how activi-
ties in the value-based selling process provide input to the different strategic
performance measurement processes.
The literature on performance measurement systems in service networks

brings rich insight to implementation. It is notable that the implementation
steps outlined by Ukko et al. (2015) relate strongly to activities outlined for
the value-based selling process. This verifies our view on the link between
the performance measurement systems in value-based selling and solution
business strategy.

We recommend as further research to more closely review the type of
performance measurement systems that can be formed for the value-based
selling process and how to best implement them. The features we have
outlined and potential performance measurement processes provide a basic
direction for the type of systems that can be formed, but there are different
options of how to form different performance measures based on the features
we have outlined. A natural next step is to test different performance measures
to refine the best practices in implementation. It is notable that implementa-
tion mainly seems to be an organizational issue rather than a technical one,
and therefore studies in this area should be viewed from the organizational
perspective.

We also find that especially the progress measurement of the value-based
selling process brings potential links to the implementation of relational
performance measurement as part of customer segmentation. The progress
of different activities, such as input found to business case calculations and
relationships gained in the customer organization, can be relevant to include
in quantifiable customer segmentation.

Managerial Implications

We propose for managers in solution business to review their existing perfor-
mance measurement systems and identify to what extent they can position
their performance measurement processes in the features outlined in this
article. In regards to shaping performance measurement processes around the
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outlined features, we propose that a natural start is to frame the industry
system for the company, and different subsystems in it, to gain insight on the
different perspectives from which the value needs to be quantified.
The next step is to outline the process calculations of different systems

and position the firm’s solutions according to set parameters in the formulae.
Following up on implemented solution business cases for how they have
impacted systemic value creation through the positioned parameter serves as
a final verification.

An important factor in regards to the sales follow-up is to review the sales
process, determining to what extent the value-based selling process can be
applied in existing practices and if existing sales practices need reworking.
Both successful and unsuccessful sales cases are essential input to find whether
the value-based selling process is applicable to the firm’s solution sales.
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Exploring Dynamic Capabilities to Facilitate
a Smoother Transition from Servitization
to Digital Servitization: A Theoretical

Framework

Luna Leoni and Koteshwar Chirumalla

1 Introduction

In order to survive in the current competitive context—characterized by
numerous and rapid changes—manufacturers are increasingly adopting servi-
tization as a business strategy, offering a product-service combination in
order to meet the renewed needs of consumers (Baines et al., 2009); thus,
attaining sustainable competitive advantages (Raddats et al., 2019). Despite
a growing body of literature on servitization, several researchers highlight
the “non-maturity” of the concept and its strategy implementation as most
companies are still limited to traditional product-related services compared
to the advanced types of services, through which it is possible to achieve a
higher competitive advantage (Rabetino et al., 2017; Raja et al., 2017).
The adoption of emerging digital technologies and Industry 4.0—e.g.,

smart sensors, internet of things (IoT), cloud computing, and augmented
reality, together with real-time, intelligence, connectivity, and analytical
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capabilities (e.g., Ardolino et al., 2018)—provides novel opportunities to
industrial firms to enable advanced services in servitization, which is often
referred to, in academia, as digital servitization (Kohtamäki et al., 2019;
Sklyar et al., 2019). With the adoption of digital technologies, companies
can develop smart and connected products with dedicated software-enabled
systems, which enable capabilities such as monitoring, control, optimization,
and autonomy as well as ecosystem collaboration, offering diagnostic, predic-
tive, and remote services through new value propositions and business models
(Kohtamäki et al., 2019; Porter & Heppelmann, 2015).

However, the successful transition toward digital servitization requires
fundamental reconfiguration of resources, organizational structures and
processes, work practices, infrastructure, culture, and value chains or ecosys-
tems (Bustinza et al., 2015; Bustinza et al., 2018; Huikkola & Kohtamäki,
2017; Huikkola et al., 2016; Kohtamäki et al., 2019, 2020; Sklyar et al.,
2019). In this vein, recent literature emphasizes how the theory of Dynamic
Capability (Teece et al., 1997) is able to provide an interesting analytical
framework for holistically studying such strategic organizational changes and
transformation (Björkdahl, 2020; Coreynen et al., 2020; Kohtamäki et al.,
2019; Pagoropoulos et al., 2017). In fact, during the shift to servitization,
one of the major challenges for manufacturers is being able to acquire and
properly manage additional capabilities afar those specifically centered on
tangible products (Huikkola et al., 2016; Kindström et al., 2013; Raddats
et al., 2017; Teece, 2007). Such capabilities are even more critical in the
context of digital servitization, which requires manufacturers to acquire not
only service-related capabilities but, increasingly, also those relating to digital
technologies, the latter being a crucial tool to boost and ameliorate the service
provision. Hence, it is fundamental for companies aspiring to properly under-
stand, build, and adopt dynamic capabilities (here after referred as DCs)
(Kohtamäki et al., 2019; Teece, 2007) in order to provide advanced services
(Baines et al., 2017; Kindström et al., 2013) and to facilitate a smoother
transition to digital servitization.

Most existing literature discusses different forms of general capabilities
and DCs for servitization and digital servitization in a scattered way, lacking
sufficient detail to support a smoother transition. Although the concept of
DCs referred to in strategic management literature as building firms’ long-
term advantages and competitive flexibility in environmental dynamism, the
uptake of this concept in digital servitization literature is still limited. There-
fore, this chapter scans prior studies covering DCs for servitization and digital
servitization to identify and compare the DCs needed to facilitate a smoother
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transition from “traditional forms” of servitization to digital servitization. The
chapter addresses the following research questions:

RQ1: What are the dynamic capabilities reported in the literature to successfully
implement servitization and digital servitization?

RQ2: According to literature, what are the main enablers that can facilitate the
transition from “traditional” servitization to digital servitization?

In doing so, this chapter presents a theoretical framework of DCs to enable
digital servitization, bringing to light 22 micro-foundations for servitiza-
tion and digital servitization; thus, enhancing the understanding of how
digital servitization can be built and nurtured from the currently ongoing
servitization in industrial firms.

2 Theory Development

Defining Key Concepts

This chapter focuses on three main concepts: servitization, digital serviti-
zation, and DCs. Each of them is briefly described below and their main
definitions are shown in Table 1.

Despite its widespread use, servitization is still subject to extensive debate
because its implementation is far from simple and manufacturers tend to
struggle with it (Rabetino et al., 2017; Raja et al., 2017). This is even
truer if we consider digital servitization. Thus, in order to better understand
how manufacturers can properly face the numerous challenges coming from
servitization and digital servitization, recently published literature focuses on
the importance of DCs, namely “the firm’s ability to integrate, build, and
reconfigure internal and external competences to address rapidly changing
environments” (Teece et al., 1997: 516). The DCs approach has roots in the
organization’s resource-based view (RBV; Barney et al., 2001), explaining how
firms can develop distinctive and difficult-to-replicate capabilities by adding,
modifying, or reconfiguring resources/competences when the existing value-
generating resources and capabilities become outdated due to environmental
dynamism (Eisenhardt & Martin, 2000; Teece et al., 1997). Simply put, DCs
describe firms’ capacity to sense and shape opportunities and threats, seize
opportunities, and reconfigure firms’ intangible and tangible assets (Teece,
2007).
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Servitization Digital Servitization

Sensing
capabilities

Seizing 
capabilities

Reconfiguring
capabilities

Key enablers

1. Entrepreneurial start-up mindset and disciplined
management structure

2. Capacity to exploit digital technologies and
scalability

3. Clear internal and external governance
structures (for data and relationships)

4. Alignment of the business models within the
ecosystem

1. Service data exploitation and 
processing

2. Data interpretation capability to  
explore new opportunities

3. Integration of digital competence 
within network to map new offers

4. Agile co-creation process
5. Partnership governance for 

business models and risk mitigation
6. Central coordination and 

integration 
7. Digital platform and visualization 

capability

8. Identity transformation with 
partners 

9. Manage front- and back-end 
coupling 

10. Digital-enabled work processes
11. Legitimize ecosystem 

embeddedness 

1. Identify profitable services
2. Adopting new technologies 
3. Exploiting knowledge
4. Improving relationships

5. Creating a new offering  
6. Defining different scenarios
7. Managerial flexibility
8. Exploiting new revenue      

mechanisms
9. Becoming a reference point

10. Redesigning tangible and 
intangible aspects of the firm 

11. Visioning and orchestrating   
business relationships

5.     Network level change and transformation

Fig. 1 Theoretical dynamic capabilities framework for digital servitization

A Theoretical Framework of Dynamic Capabilities
to Enable Digital Servitization

The literature analysis of DCs for servitization and digital servitization shows
22 micro-foundations of sensing, seizing, and reconfiguring capabilities and
five key enablers. Based on these results, the study derives a theoretical
framework of dynamic capabilities to enable digital servitization, which
could facilitate the transition from “traditional” servitization to “digital”
servitization (see Fig. 1).

Dynamic Capabilities for Servitization

Findings reveal that a set of eleven specific activities is necessary to properly
develop the DCs needed to successfully implement a servitization strategy.
In particular, the sensing capabilities refer to the ability to carry out the
following four different activities:

1. Identify profitable services. The literature emphasizes the importance for
manufacturers to differentiate their offerings through valuable services. In
other words, there is the need to identify services that—integrated with
tangible products—consumers are willing to pay for (Fischer et al., 2010).
In doing that, scholars stress the importance of recognizing services as
financial opportunities that need to be visible in the firm’s financial state-
ment and performance measurement systems to make the organization
aware of their potential (Gebauer et al., 2012, 2013; Kindström et al.,
2013).
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2. Adopting new technologies. If manufacturers want to accurately respond
to customers’ needs and competitors’ actions, information needs to be
systematically captured and relayed through ad hoc technologies that allow
information-gathering, -filtering, and -processing mechanisms to become
routines (Fischer et al., 2010; Kanninen et al., 2017; Kindström et al.,
2013). In this way, firms can provide a satisfactory product-service combi-
nation to customers as well as to strategically respond to competitors. The
adoption of new technologies may also involve other actors. In fact, as
emphasized by Kindström et al. (2013) and Lütjen et al. (2019), estab-
lishing external cooperation (with ICT specialists, universities, research
institutes, and the like) is a useful practice that may lead to a deeper
understanding of new service opportunities.

3. Exploiting knowledge. Once information on customers is collected and
made available throughout the firm through ad hoc technologies, manu-
facturers have to exploit this new knowledge by putting in place infor-
mation evaluation mechanisms that allow only relevant knowledge to be
retained within the company (Adam et al., 2018; Fischer et al., 2010;
Kindström et al., 2013). However, knowledge exploitation also refers to
the manufacturer’s ability to investigate and understand external actors
in order to undertake exchanges of knowledge with the latter capable of
improving their sensing opportunities and capabilities (Lütjen et al., 2019;
Raddats et al., 2017).

4. Improving relationships. A successful servitization strategy is conditioned
by the existence of certain relational abilities (e.g., listening skills, open
mindset) within the firms, which—on the one hand—allow the creation
of a comfortable environment that allows building intimate and long-
standing relationships with customers (Adam et al., 2018) and—on the
other hand—increases the chance to evaluate opportunities together with
external actors (Adam et al., 2018; Kindström et al., 2013; Kanninen
et al., 2017; Lütjen et al., 2019).

The seizing capabilities refer to the ability to carry out the following five
activities:

1. Creating a new offering . According to the previously identified profitable
services, manufacturers are called to create a new offering that properly
combines tangible products and intangible services. The creation of a new
offering, thus conceived, requires interaction between the manufacturing
company and other actors in order to create something innovative, not
only in terms of products/services but also toward different value chains
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and beyond industry and existing network borders (Fischer et al., 2010;
Gebauer et al., 2012).

2. Defining different scenarios. As suggested by Fischer et al. (2010) and
Gebauer et al. (2012), the seizing capability is strictly linked to the firm’s
capacity to define numerous potential scenarios and to formulate strategies
for each of them. Even other actors may be invited to seize the different
scenarios, leading them to propose new value constellations (Gebauer
et al., 2012).

3. Managerial flexibility. The ability to seize one or more opportunities is
also closely linked to the firm’s ability to be flexible (Gebauer et al.,
2017). This flexibility is mainly related to managers, who are called upon
as being able to explore a broad range of different business opportu-
nities through an open mindset (Fischer et al., 2010). The flexibility
also refers to their ability to integrate different capabilities coming from
different sources, i.e., integration between manufacturing firm capabili-
ties and those belonging to other actors (included or not in the service
ecosystem) (Adam et al., 2018; Fischer et al., 2010; Gebauer et al., 2013;
Lütjen et al., 2019; Raddats et al., 2017).

4. Exploiting new revenue mechanisms. It basically consists of verifying the
financial benefits (previously sensed) by assessing whether customers
demand and pay for the provided services (Gebauer et al., 2012).
Charging for services previously offered for free (Fischer et al., 2010)
and basing revenue mechanisms on service availability and customer
productivity (Kindström et al., 2013) are examples of this exploitation.

5. Becoming a reference point . As noted by Lütjen et al. (2019), firms
offering (highly innovative) services need to be seen by other actors as
pioneers to increase their chance of being involved in innovative collabo-
ration projects, enhancing—in turn—their change to provide innovative
services.

Finally, the reconfiguring capabilities are linked to the ability to carry out
two specific activities:

1. Redesigning tangible and intangible aspects of the firm. Servitization requires
the firm’s structure and processes to be redesigned in a way through which
the various activities related to products and services may “talk” without
hindering each other (Fischer et al., 2010; Kindström et al., 2013). In
particular, the firm needs to be able to restructure its resources according
to the services’ delivery process (Kindström et al., 2013). This usually
involves the creation of a specific unit within the company dedicated
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exclusively to services (Fischer et al., 2010). However, the firm’s capacity
to redesign tangible aspects of the firm (such as the structure and tech-
nical requirements) needs to be balanced by the capacity to also redesign
intangible aspects. In this vein, Gebauer et al. (2012), Kanninen et al.
(2017), and Kindström et al. (2013) report that one of the most diffi-
cult but crucial activities is the modification of the corporate culture to
re-orient it toward services. In particular, the creation of this new culture
requires time and strong managers’ commitment to be successful (Kind-
ström et al., 2013). These changes in the tangible and intangible aspects
of the firm influence each other and one is the cause-effect of the other
and vice versa. Moving to the inter-firm level, the redesign is expressed by a
refining process of multiple actors’ competencies and capabilities. In doing
so, Gebauer et al. (2013) highlight the need to create a common language
among all the involved actors to promote solid relationships between
them and, thus, their capabilities’ integration; meanwhile, Lütjen et al.
(2019) advocate the relevance of integrating external knowledge. Adam
et al. (2018) further stress the concept by emphasizing that the capacity
to redesign the tangible and intangible aspects of the firm depends as
much on the ability to learn (through a deep and active knowledge sharing
among multiple actors) as on the ability to unlearn familiar practices.

2. Visioning and orchestrating business relationships. It mainly refers to the
internal ability of the firm to face challenges. In fact, servitization usually
creates internal resistance and conflicts that need to be overcome (Fischer
et al., 2010) through the institution of a service-oriented mental model
and flat hierarchies (Adam et al., 2018) and the removal of traditional
roots and structures (Lütjen et al., 2019). At the inter-firm level, what
emerges as critical is the ability to orchestrate the service system. In other
words, there is the need to skillfully manage the reconfiguration of almost
all the firm’s aspects in a process of continuous alignment between internal
and external resources and processes (Gebauer et al., 2012; Kindström
et al., 2013). This reconfiguration mainly passes through a re-evaluation of
the business relationships (Fischer et al., 2010) that allows rearranging the
different roles played by the numerous actors, visioning and mobilizing
them (Gebauer et al., 2013), as well as incorporating complementary
resources (Kindström et al., 2013).

Dynamic Capabilities for Digital Servitization

Our literature analysis found that a set of eleven specific activities is neces-
sary to properly develop the DCs needed to successfully implement a digital
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servitization strategy. In particular, the digitally enabling sensing capabilities
refer to the ability to carry out the following three different activities:

1. Service data exploitation and processing . Data is critically important and
an enabler for digital servitization. The initial efforts to install sensors
and constantly generate service-related data from the field help firms to
exploit data and process it further (Coreynen et al., 2017; Tronvoll et al.,
2020) and to sense a need or a problem. Kohtamäki et al. (2019) stress
the importance of having capabilities in detailed monitoring, control, and
optimization for autonomous solutions.

2. Data interpretation capability to explore new opportunities. It refers to the
capacity of firms to interpret the collected data for recognizing customers’
needs or exploring new opportunities (Tronvoll et al., 2020; Ulaga &
Reinartz, 2011). Coreynen et al. (2020) found that high-exploration firms
are more likely to be oriented toward digital servitization when they have
reached a medium level of exploitation.

3. Integration of digital competence within the network to map new offer-
ings. Firms need to have the right resources or hire employees with data
analytics skills to formulate hybrid offerings (Coreynen et al., 2017), and
to drive new business models around data-related issues (Tronvoll et al.,
2020). This requires the integration of business knowledge and exper-
tise of multiple actors in the network to realize the full potential of
digitalization (Kamalaldin et al., 2020).

The digitally enabling seizing capabilities refer to the ability to carry out
the following four activities:

1. Agile co-creation process. Manufacturing firms need to rethink their value
creation process in digital servitization. Rather than working with the
traditional way of working, the firms need to adopt an agile micro-
service innovation approach to manage the value co-creation process with
customers (Sjödin et al., 2020). Moreover, strategic agility is considered
a prerequisite for digital organizational transformation (Bustinza et al.,
2018), helping firms to adopt different configurations. Additionally, firms
need to have a strong service, entrepreneurial, and agile mindset and way
of working to productize digital services (Tronvoll et al., 2020).

2. Partnership governance for business models and risk mitigation. Manufac-
turing firms need to establish a broader range of external partnerships with
different actors in the value chain and in the ecosystem to access special-
ized competences and to build a network, e.g., with third-party software
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vendors (Tronvoll et al., 2020). Moreover, firms need to redefine busi-
ness model configurations involving ecosystem actors (Kohtamäki et al.,
2019) since the transformation of a single firm is not enough to realize
the digital servitization. This requires relational governance strategies to
protect everyone’s business interests, cost structure, revenue and incen-
tives, and to overcome risks and uncertainties (Kamalaldin et al., 2020;
Pagoropoulos et al., 2017; Ulaga & Reinartz, 2011).

3. Central coordination and integration. For the successful organization and
transformation to digital servitization, manufacturing firms need within-
firm centralization and integration (Sklyar et al., 2019). The central
organization needs to create a common resource pool and a set of digital
tools and training methods to support local organizations to strengthen
their customer relationships (Sklyar et al., 2019).

4. Digital platform and visualization capability. Firms need to invest in
building digital systems and platforms to provide customized digital
services to customers and to manage the associated abundance of data
(Kamalaldin et al., 2020; Tronvoll et al., 2020). Moreover, firms need to
allocate dedicated resources and expertise to analyze and visualize massive
data for optimizing the operational processes (Coreynen et al., 2017;
Kamalaldin et al., 2020).

Finally, the reconfiguring capabilities are linked to the ability to carry out
four specific activities:

1. Identity transformation with partners. Firms that are developing digital
services need to transform their identity from a “product-service-centric”
company to a “digital-centric” company. Since there is a higher depen-
dency between actors in developing digital services, it is not just enough to
transform an identity of a single company; rather, it requires an ecosystem
actor’s identity transformation (Tronvoll et al., 2020). Firms need to search
for new skills and a competence base that would be more compatible with
the combination of servitization and digitalization by using technologies
such as IoT, AI, 5G, cloud computing, and data analytics (Kohtamäki
et al., 2019).

2. Manage front- and back-end coupling . Digital servitization transforms the
roles and responsibilities of both front- and back-end units, which need to
be tightly integrated (Coreynen et al., 2017; Sklyar et al., 2019). The local
organizations and digital service centers are more focused on identifying
and deploying new digital opportunities and business models whereas
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back-end units focus on their ability to effectively create solutions with
the integration of front-end functions (Coreynen et al., 2017).

3. Digital -enabled work processes. Manufacturing firms need to develop
digital work processes to enable the easy accumulation and access of data
from many different sources within the ecosystem (Kamalaldin et al.,
2020) to improve data transparency and information sharing.

4. Legitimize ecosystem embeddedness. Manufacturing firms need to set a
vision of digital-centricity and use this as a frame of reference to be
promoted across the ecosystem (Sklyar et al., 2019). It is important to
establish trust building and relational and structural embeddedness within
the ecosystem with the adoption of a proper legitimization mechanism
(Sklyar et al., 2019; Tronvoll et al., 2020).

The theoretical analysis also identified five key enablers for digital servi-
tization, as shown in the theoretical framework in Fig. 1. The key enablers
that support the transition from “traditional” servitization to digital servitiza-
tion are: (1) Entrepreneurial start-up mindset and disciplined management
structure, (2) Capacity to exploit digital technologies and scalability, (3)
Clear internal and external governance structures, (4) Alignment of the
business models within the ecosystem, and (5) Network level change and
transformation.

3 Discussion

Theoretical Contributions

This study offers new insights to enable digital servitization by presenting
a theoretical framework, which compares the DCs and key enablers needed
to facilitate a smoother transition from “traditional forms” of servitization
to digital servitization. The findings extend previous research related to
developing and organizing digital servitization (e.g., Bustinza et al., 2018;
Coreynen et al., 2017; Sjödin et al., 2020; Sklyar et al., 2019), enhancing
DCs for servitization (e.g., Fischer et al., 2010; Gebauer et al., 2012;
Kanninen et al., 2017; Kindström et al., 2013) and for digital servitization
(e.g., Coreynen et al., 2020; Kohtamäki et al., 2019; Pagoropoulos et al.,
2017).

In fact, current literature on servitization and digital servitization does not
provide exhaustive indications about the needed DCs and their even more
detailed level of micro-foundations (Coreynen et al., 2017; Fischer et al.,
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2010; Huikkola & Kohtamäki, 2017; Kindström et al., 2013; Kohtamäki
et al., 2019; Parida & Wincent, 2019; Raddats et al., 2017; Salonen,
2011). Existing research on DCs focuses on either servitization or digital
servitization, but not their combination—an essential topic for today’s digi-
talization of firms—resulting in relatively abstract knowledge and lacking
sufficient detail to support a smoother transition to digital servitization.
Thus, this study fills this gap by identifying a set of 22 micro-foundations
that companies need to carry out to properly develop sensing, seizing, and
reconfiguring of DCs for servitization and digital servitization, relating them
into a theoretical framework. In doing so, it extends the generic DCs’
framework by offering a more fine-grained and complete view to properly
succeed through servitization and digital servitization, as well as to holisti-
cally prepare the organization for a smoother transition from first to second
by providing five enablers. This corresponds to the call for supporting compa-
nies in a smoother transition from traditional servitization to the digital one
(Kohtamäki et al., 2019; Paiola & Gebauer, 2020; Paschou et al., 2020).
Moreover, the framework contributes to the still-limited discussion on orga-
nizational and managerial activities through which firms actually introduce
and organize digital servitization (e.g., Sjödin et al., 2020; Sklyar et al., 2019).
Thus, this chapter provides a broader view considering the firms’ capa-

bility development and makes an important step in enhancing understanding
of how digital servitization can be built and nurtured from the currently
ongoing servitization in industrial firms. Firms require a clear understanding
of their current position and capabilities in servitization work; without
such knowledge, it is difficult to find a pathway for improving or defining
a future position. Thus, this study examined the ongoing and emerging
servitization work and identified the respective micro-foundations for each
position, including the required key enablers for a successful transition.
Such an approach considered the implementation of digitalization as a more
continuous process and helped to efficiently build digital servitization in a
step-by-step manner.
The comparison of DCs for servitization and digital servitization shows

some interesting results. When it comes to sensing capabilities, it is evident
that companies need to make a shift from exploiting knowledge to the
exploitation of data/data management or in combination. For seizing capa-
bilities, companies need to make a shift from basic managerial capabilities
to managing agile platforms and partnership governance. For reconfiguring
capabilities, companies need to make a shift from managing business part-
nerships to managing the transformation of networks and ecosystems with
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the support of digital work processes. Finally, the results confirm that transi-
tion to digital servitization does not only include digital technologies or data,
but also firms’ development of competences, work processes, organizational
structures, and partnership management.

Managerial Implications

The theoretical framework presented in this chapter provides several prac-
tical implications that are particularly useful for practitioners and managers
of manufacturing firms who want to undertake (or who have already under-
taken) a transition process toward servitization and digital servitization.

Firstly, managers will benefit from a general and enriched understanding
of which DCs are needed to be successful in servitization and digital serviti-
zation processes. Secondly, the theoretical framework can be interpreted as
a map that contains all the specific DCs necessary to face the transition
itself, facilitating practitioners in their understanding and management of the
different steps through which the transition toward service-oriented business
models takes place. Moreover, the “map” can also be useful in identifying the
necessary changes—in terms of DCs—required for moving from servitiza-
tion to digital servitization. Thirdly and lastly, the framework sheds light on
the importance of the DCs developed through external actors. Accordingly,
the ability of practitioners to adequately select partners within their service
ecosystem as well as their ability to relate adequately with external actors (e.g.,
institutions, universities) assumes a crucial role.
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Dynamic Capabilities as Enablers of Digital
Servitization in Innovation Ecosystems:

An Evolutionary Perspective

María Alejandra Rodríguez, Leandro Lepratte,
and Rodrigo Rabetino

1 Introduction

The resource-based view (RBV), the dynamic capabilities view (DC), and the
business model approach are the dominant perspectives in the servitization
field (Rabetino et al., 2018). Recent literature reviews of the servitization-
related research highlight the limited theoretical diversity and call for frame-
works to study digital servitization at the ecosystem level rather than at
the organizational level (Kohtamäki et al., 2019; Rabetino et al., 2018). A
growing body of research, beyond the servitization literature, also considers
the importance of dynamic capabilities in innovation ecosystems and focuses
on dynamic capabilities in digital transformation processes (Lütjen et al.,
2019; Parida et al., 2016). These processes require collaborative approaches,
redefining the scope of firm-centered business models to others which
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are ecosystem-driven and innovation-oriented (Rothaermel & Hess, 2007;
Warner & Wäger, 2019).

The present chapter develops a multilevel framework on digital servitiza-
tion that builds on the above research and integrates dynamic capabilities,
business ecosystems, and innovation processes. In doing so, the chapter
addresses the following research question: what is the relationship between
the development of dynamic capabilities at the level of business ecosystems
and individual companies’ business model innovation processes towards digital
servitization? The answer to this question includes two main discussions.
First, the chapter discusses the specificities of digital capabilities. Second, the
chapter argues how specific “digital capabilities” may serve as a value capture
instrument to improve business performance.
The chapter is structured as follows. The second section introduces

the relationship between dynamic capabilities and digital servitization.
Section “Dynamic Capabilities and Digital Servitization” identifies the
central concepts and their link to business model innovation processes. Next,
the chapter reviews the advances in the conceptualization of digitalization
capabilities. Section “Organizational Dynamic Capabilities and Ecosystems
in Digital Servitization” includes contributions from studies on digital serviti-
zation, service-oriented ecosystems, configurations, digitalization capabilities,
and organizational transformation. The chapter then presents a conceptual-
explanatory framework in sect. “Dynamic Capabilities in Digital Servitization
Innovation Ecosystems”, shifting the analysis of digitalization capabilities
from the firm- to the ecosystem-level. The framework also includes changes
in structures and routines, technological and non-technological innova-
tions, and their impact on business performance. Based on the previous
discussions, section three summarizes the conceptual contribution and elab-
orates a heuristic proposal that includes tools and practices with managerial
implications.

2 Theory Development

This section builds our conceptual discussion from the review of 37 publica-
tions on “digital servitization” systematically selected by using the SCOPUS
database. From these articles, other studies related to “dynamic capabilities,”
“digital capabilities,” and “digitalization capabilities” were selected and exam-
ined. Several studies link resources, capabilities, and servitization; studies
specifically focused on dynamic capabilities, digital servitization. However,
studies focusing on the relationship between dynamic capabilities, digital
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servitization, and ecosystems are still relatively recent (Paschou et al., 2020;
Raddats et al., 2019). Next, we explore the most relevant concepts, processes,
and results involved in this relationship.

Dynamic Capabilities and Digital Servitization

Digital servitization enables service innovation through digital technologies
and innovative business models (Gebauer et al., 2020; Vendrell-Herrero et al.,
2017), but it is not a straightforward endeavor (Rabetino et al., 2017).
Firms face two major external contingencies: technological turbulence and
competitive intensity (Coreynen et al., 2020). Additionally, the mere incor-
poration of digitizing assets does not imply an automatic process towards
digital servitization. Developing appropriate business models that fit the
firm’s digital servitization strategies is critical. Strategic decisions configure
different governance structures based on value creation and capture logics
(Lerch & Gotsch, 2015; Sjödin et al., 2019). Thus, existing capabilities must
be realigned, leading to a reconfiguration of resources and the development of
new dynamic capabilities (Coreynen et al., 2017), not only technological but
also organizational (Lerch & Gotsch, 2015). Business model-related capabil-
ities drive and shape the innovation processes (Nylén & Holmström, 2015;
Sjödin et al., 2020).

Digital servitization strategies also shape firm boundaries (Huikkola et al.,
2020) as industry boundaries blur and companies reposition beyond the
industry value chain and across an ecosystem. Firms often move from
product-provider and industrializer-style business models to complex and
digitalized models, such as integrated solutions provider, outcome provider,
and platform provider (Kohtamäki et al., 2019). Therefore, “digital ” and
“digitalization” capabilities become increasingly more relevant too. As
discussed below, both capabilities are implicit in digital servitization and can
be analyzed from the perspective of dynamic capabilities at the firm and
ecosystem level.

Previous studies used the dynamic capabilities approach to understand
digital servitization (Lenka et al., 2017; Parida et al., 2016). Regarding the
operationalization of dynamic capabilities, the distinction between “digiti-
zation” and “digitalization” must be considered (Ritter & Pedersen, 2020)
(Table 1). “Digitization” is the process that has facilitated servitization for a
long time. It is considered as the transformation of analog into digital. The
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Table 1 Dynamic capabilities, digitalization, and digitization at the organizational
level

Digital
servitization at
the
organizational
level

Digital servitization
process

Dynamic
capabilities
related to
Digital
servitization

Dynamic capabilities
orientations (outputs)

Digitization Digitization
resources and
platforms

Digitization
capabilities

Exploiting the
technological
possibilities, from
analogic to digital

Digitalization Complex
socio-technical
structures and
processes

Digitalization
capabilities

Exploration and
exploitation are critical
processes for business
model innovation

digitization capabilities1 are oriented to digitization resources and platforms.
These capabilities focus on exploiting the technological possibilities of data
transferability, expanding the communication frontiers. They also focus on
increasing information, and facilitating the adoption of servitization strategies
based on innovation ecosystems (Sklyar et al., 2019; Tronvoll et al., 2020).
Digitization leads to commoditization unless it incorporates digitalization
processes.

In contrast, “digitalization” emphasizes adopting the above technologies
and how they can improve business performance. It represents the genera-
tion of more complex socio-technical structures and processes (Hinings et al.,
2018). This incorporation requires developing new digital capabilities from
the organizational viewpoint (Sklyar et al., 2019), which enable exploration
and exploitation processes that are critical for business model innovation
(Pisano, 2017; Teece, 2018).

As we will discuss in sect. “Organizational Dynamic Capabilities and
Ecosystems in Digital Servitization”, digitalization capabilities have shown
to be critical to co-creating value with suppliers and customers (Kohtamäki
et al., 2019). Therefore, these capabilities must be examined in the context
of digital servitization ecosystems.

1 There are also other related concepts (Paschou et al., 2020), such as IoT capabilities (Naik et al.,
2020), ICT capabilities (Parida et al., 2016) and technology capabilities (Huikkola et al., 2020).
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Organizational Dynamic Capabilities and Ecosystems
in Digital Servitization

The reconfiguration of dynamic capabilities results from interactions with
stakeholders, including suppliers, intermediates, and customers (Raddats
et al., 2019). Therefore, because these capabilities have a relational sense
(Kohtamäki et al., 2013), necessary to implement digital servitization strate-
gies, co-generate capabilities, and co-create value in business networks and
ecosystems (Henneberg et al., 2013). Ecosystem and business networks appear
to be the right analytical levels for defining digital servitization strate-
gies and business models (Kohtamäki et al., 2019; Lütjen et al., 2019).
Regarding the organization of service ecosystems, evidence shows that central-
ized decision-making, together with a coherent implementation of digital
platforms, improves firms’ efficiency and responsiveness. Thus, understanding
digital servitization-oriented business ecosystems‘ governance structures is
crucial when evaluating digital technologies’ effects on the structural flexi-
bility between firms (Sklyar et al., 2019). The governance configurations that
show the best performance are those that facilitate service innovation s. Those
configurations based on relational governance offer a good fit with digital
servitization processes. Suppliers and customers are key stakeholders to ensure
successful cooperation and governance for value co-creation (Kohtamäki
et al., 2019; Sjödin et al., 2020).

Likewise, Huikkola et al. (2020) consider that new specific capabilities
are generated in closer interaction with customers, facilitating learning with
them. Capabilities range from generic (e.g., digitization capabilities) to rela-
tional (e.g., system integration, project management, IT-systems, consulting,
financial competencies, delivery, and aftersales services). The complex rela-
tionship between dynamic relational capabilities and digital servitization
strategies redefines firm boundaries. They are determined by the interaction
between business opportunities, the reconfiguration of digitization capabili-
ties, and the resulting innovation processes. Thus, complementary digitization
capabilities emerge (as digital assets) from feedbacks between co-construction
of knowledge, the cogeneration of capabilities, and relational governance config-
urations (Coreynen et al., 2020; Huikkola & Kohtamäki, 2020; Kamalaldin
et al., 2020; Sjödin et al., 2020).
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Dynamic Capabilities in Digital Servitization Innovation
Ecosystems

This section presents a conceptual framework for exploring and analyzing
the relationship between dynamic capabilities development at the busi-
ness ecosystem level and individual ‘companies’ business model innova-
tion processes towards digital servitization. The framework assumes that
digital servitization also depends on socio-technical interactions between
global (outside-inside) and organizational (inside-outside) phenomena,2

resulting from a systemic emergence3 involving Digital Transformation—
DT—(Warner & Wäger, 2019) and Servitization (Rabetino et al., 2018).
From this assumption, dynamic capabilities are key factors to analyze how
firms adapt to their environments (Teece, 2007, 2018). Simultaneously, the
framework adds the notion of actor-rules system dynamics (Geels, 2020)
and the multilevel analysis on transitions and socio-technical systems (Geels,
2004, 2020). Accordingly, digital servitization is part of open-ended, non-linear,
and uncertain, socio-technical transitions, which imply relationships between
environmental and organizational dimensions. DT develops from an ongoing
techno-economic paradigm that involves an intensification of the service-
oriented technological convergence (Adams et al., 2018; Kodama, 2014;
Rabetino et al., 2018). The shift implies a new form of consumption, cultural
changes, institutional redefinitions, new infrastructures, and business model
reconfigurations.

Figure 1 gets inspiration from the contributions on evolutionary-systemic
emergence and dynamic capabilities (Kay et al., 2018) and actor–rules system
dynamics (Geels, 2020). It highlights the accumulated and strategic supe-
rior cognitive skills oriented to build and sustain competitive advantages (via
technological, business, and innovation strategies) at the organizational level
(Pisano, 2017; Teece, 2007). According to their type, strategies give rise to
organizational processes (internal and external). In this context, the starting
points are digital transformation (technological processes) and servitization
(business processes). Both processes are evolutionary (Nelson & Winter,
1982) and generate systemic emergence phenomena, that is, properties that
are more than the individual parts involved (Kay et al., 2018). Consequently,

2 In the neo-Schumpeterian tradition of evolutionary studies, technological change and innovation
processes are part of a complex dynamics on micro-meso-macro relations (Dopfer et al., 2004).
As Rabetino et al. (2020) suggest, we assume that the above research stream shares ontological
assumptions with the dynamic capabilities approach.
3 The relationship between systemic emergence and dynamic capacities has been recently developed
to explain the co-evolution in historical processes of capability generation and the complementarities
between types of capabilities according to their level of complexity (Kay et al., 2018).
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Firms 
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perspective
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Socio-technical networks / 
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(diachronic emergency)

Actor – rules system dynamics

Exploita on
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Explora on and Exploita on
(sensing and seizing) 

Transforming

Fig. 1 Digital servitization and dynamic capabilities

the emerging transformation of both processes is digital servitization. The
wider arrows indicate the emergence of dynamic capabilities in a diachronic
sense (co-evolutionary), while the circles comprise a synchronic emergence
(complementarities between capabilities).

Both types of systemic emergences in an organization are related.
Synchronous ones consider the effects of complementarities between types of
dynamic capabilities according to different levels of complexity. Diachronic
ones cause changes in the firms’ routines. Thus, digitization capabilities
lead to changes in routines related to the co-construction of knowledge
(sensing to seizing). Instead, digitalization capabilities introduce changes in
the trajectory of the value cogeneration (seizing and sensing). The comple-
mentarity between both types of capabilities generates innovation capabilities,
which cause changes in routines in the firms’ co-production with other
actors in their environment, mainly users or customers. Finally, organizational
(socio-technical) transformations toward relational governance modes emerge
from the relationship between strategies, processes, dynamic capabilities, and
routines according to their typology (Table 2).

Following digital technological strategies, platforms generated and
dynamize socio-technical networks. Servitization strategies allow the forma-
tion of business ecosystems. Simultaneously, innovation strategies facilitate
communities of practice between firms, users, and complementary actors.
The above framework suggests that firms develop digital servitization

strategies according to their path dependence (Dosi et al., 2016) within
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Table 2 Digital Servitization and relational governance

Strategies Processes
Dynamic
capabilitiesa Routinesb

Organizational
transformations

Technological Digital
transformation

Sensing to
seizing

Knowledge co-
construction

Digital
platforms/socio-technical
networks

Business Servitization Seizing and
Sensing to
transforming

Value
cogeneration

Digital servitization
ecosystems

Innovation Digital
servitization

Transforming Co-production Communities of practices

aSynchronous emergency, bDiachronic emergency

complex socio-technical transitions (Geels, 2010, 2020). Nevertheless, socio-
technical shifts do not impact the firms in an entirely deterministic manner
because they operate in actor-rule system dynamics (Geels, 2020). Here,
two types of strategies are relevant: technological strategies and marketing
strategies.
The technological strategies aim to execute digital transformation processes

based on digitization capabilities at the organizational level. The specificity
of digitization capabilities (Ritter & Pedersen, 2020) lies in the idea that they
are oriented toward enhancing sensing resources, routines, and skills, internal
to the organization and external. Concerning the latter, digital technologies
allow opening firm boundaries and generating knowledge co-construction
relationships with clients and other stakeholders through cross-platforms.
Knowledge management from digital platforms creates a disruptive change in
how sensing dynamic capabilities work (Teece, 2018). Thus, the digitization
capabilities generate organizational innovations of different scope. Significantly,
the external ones, for that firms develop relational capabilities generating
different dynamics of socio-technical networks. These networks use unique
relational governance modes that impact digital servitization-oriented tech-
nological strategies (Sjödin et al., 2019).

Accordingly, the digital transformation strategies imply incorporating
digital technologies and the expansion of the dynamic sensing capabilities
based on socio-technical networks and shared digital platforms. These condi-
tions allow collecting large volumes of data as inputs to generate learning
(seizing) about clients, suppliers, and even competitors. Knowledge co-
construction, socio-technical network synergies, and the learning levels in a
distributed knowledge environment show the degree of virtuosity that the
firms’ DT’s technological strategies can have (Callon et al., 2002).
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From the arguments above, firms define their business strategies based on
digitization and relational capabilities.4 Business strategies of digital servi-
tization use the digitization and relational capabilities to innovate their
business models (seizing), moving from goods-dominant to service-dominant
exchange logic. Therefore, we assume that a minimum threshold of these
capacities is required to promote dynamic capabilities oriented to seizing
activities, with different modes and knowledge exploitation and exploration
levels (seizing and sensing). In this context, the interaction between dynamic
capabilities and business models has a central purpose, enhancing value
co-creation (Lenka et al., 2017).
The business digitalization capabilities deal with co-creation processes that

affect the value propositions according to different service-dominant logic
(Lusch & Vargo, 2014; Taylor et al., 2020). By this, the platform ecosys-
tems’ organizational designs can be analyzed according to who owns the
digital platform, the mechanisms of value co-creation, and the autonomy of
the complementors (Hein et al., 2020). Therefore, innovations in marketing
impact the firm-level and influence the firm level and the global configuration
of the ecosystems where they participate (Taylor et al., 2020).

Along with technological strategies and digital-servitization-oriented busi-
ness models, firms develop innovation strategies according to their ecosystem
positioning. The digital servitization innovations processes are assumed to be
systemic emergences, which relate socio-technical systems and socio-technical
transitions (macro-level) and technology and business strategies and their
corresponding dynamic capabilities (micro-level) (Geels, 2020; Nambisan
et al., 2019). We focus on micro-level issues and assume that innovation activ-
ities in digital servitization contexts occur in co-production processes mediated
by capabilities (Chen et al., 2015). Based on digital servitization-oriented
platforms and ecosystems, co-production processes are dynamized in socio-
technical networks that define services qualification and singularity (Callon
et al., 2002).

New or improved product-services systems (PSS) or services can emerge
among the digital servitization-oriented innovation strategies based on inno-
vation models. They allow co-producing with clients and other comple-
mentary actors in spaces of distributed and situated cognition that generate
communities of actors (Romero & Molina, 2011). Therefore, co-production
starts changes in routines and capabilities at the networks/platforms level
(incorporation of digital technologies and process innovations) and digital
business ecosystems (marketing innovations). Co-production can also drive

4 Several authors consider this process to be related to absorptive capacity (Cohen & Levinthal, 1990).
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the emergence of new networks/platforms and digital business ecosystems
guided by service-dominant logic.

As a complex process of organizational change, digital servitization
executes three interconnected types of strategies. Each involves organiza-
tional transformations (Tronvoll et al., 2020) and specific value generation
modes (Rabetino et al., 2017). Technological strategies of digital servitization
involve routines and capabilities in organizational changes from planning to
discovery, based on the generation and adaptation of networks/digital plat-
forms, which aim at a specific form of value appropriation and productivity.
From an organizational back-end perspective, digital technologies improve the
firm’s operational and R&D capabilities in terms of efficiency, resource alloca-
tion, and information on the business environment, key for decision-making
and product and service development.

Based on digital servitization, business strategies drive organizational trans-
formation from scarcity to abundance, understanding the dynamics of their
digital servitization-oriented ecosystems. Central to this is how they carry out
routines and capabilities to drive value co-creation and relationship manage-
ment. Thus, from a front-end organizational perspective, business models
based on digital servitization promote new types of integration and inter-
action with customers and complementary actors (Tronvoll et al., 2020).
While those innovation digital servitization-oriented strategies transform the
firms from a hierarchy to a partnership approach, they also consider open
organizational modalities to generate value based on the co-production and
configuration of communities with clients and complementary actors. Each
of these organizational dimensions has its outcomes, modes of interaction,
and logic of action and learning, which induce organizational transformations
that drive organizational (socio-technical) innovations integrating people,
technologies, infrastructures, cultures, and purposes5 (Coreynen et al., 2017).

3 Discussion

Theoretical Contributions

At least three contributions of research emerge from the proposed frame-
work. First, from the dynamic capabilities approach, the recognition of the
complexity of the digital servitization process (Parida et al., 2016), together

5 The literature related to digital transformation oriented to Industry 4.0 is already extensive and
raises different models and analytical tools in socio-technical terms to analyze degrees of change in
the firms and its networks (Bertolini et al., 2019).



Dynamic Capabilities as Enablers … 191

with the operationalization and redefinition of capabilities in the context
of digital servitization-oriented innovation ecosystems (Teece, 2018), gives
way to exploring new operationalizations covering dynamic capabilities
(Kohtamäki et al., 2020b). The second contribution follows the recurrent
criticism observed in servitization concerning the lack of approaches that
could deepen the understanding of the phenomenon using a multilevel
approach (Rabetino et al., 2018). Our framework moves in that direction
by reconciling such complementary approaches as dynamic capabilities, the
economy of innovation (Arndt & Pierce, 2018; Nelson & Winter, 1982;
Teece, 2018), socio-technical transitions, and actor-rules systemic dynamics
(Geels, 2020; Lepratte, 2016). Finally, a meta-paradigmatic question is
related to what Rabetino et al. (2020) observed when analyzing the strategic
management field. Although different onto-epistemological positions may
coexist, synergic approaches that answer the emerging canonical questions
beyond positivism are needed (Luoto et al., 2017). Deepening a conver-
gent perspective oriented to digital transformation processes and servitization
poses challenges in this regard (Kohtamäki, Einola et al., 2020a; Kohtamäki,
Parida et al., 2020; Kohtamäki et al., 2018). In any case, the socio-technical
approach responds to the need for multilevel and multi-paradigmatic research
(Geels, 2020) to study digital servitization (Rabetino et al., 2018).

Managerial Implications: Practices and Tools to Enhance
Digitalization Capabilities

Enabling ambidexterity in the firms’ strategic management is critical to face
the paradoxes in servitization (Kohtamäki et al., 2020a). These circumstances
also call for placing innovation at the top of the servitization management
agenda (Sjödin et al., 2019), bearing in mind that the value capture process
will be beyond the firm’s boundaries and must focus on relational governance
models (Vendrell-Herrero et al., 2017). Because old and new business models
can coexist, strategic agility is a prerequisite (Bustinza et al., 2018; Tronvoll
et al., 2020) to foster ambidextrous processes. Due to its importance, the
agility to adapt resources and capabilities in collaboration with complemen-
tary actors in the ecosystem is another critical attribute that managers must
develop. Managers must be prepared to identify changes and opportunities
that generate socio-technical transitions and effect changes in their mindset
(Bustinza et al., 2018; Huikkola & Kohtamäki, 2020; Sjödin et al., 2020).
A successful digital servitization strategy calls for implementing coordinated
efforts and redefining organizational culture, involving a closer link between
business units (Sklyar et al., 2019). Another necessary condition is to develop
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relational capacities to interact and, above all, co-create value, with financial
impact and in terms of quality, with customers and other stakeholders in a
service ecosystem (Kohtamäki et al., 2020b).
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Reviewing Service Types from a Transaction
Cost Economics Perspective

Bart Kamp

1 Introduction

When looking at base, intermediate or advanced services (Baines & Lightfoot,
2013) that industrial users can source from outside suppliers, one observes
how these services generate an increasing level of interdependence between
customers and providers (Benedettini et al., 2015; Huikkola et al., 2016).

From a relational perspective (Dyer et al., 1998; Kamalaldin et al., 2020),
this tends to be viewed as a positive and natural progression. However, this
evolution can also entail risks (Oliva & Kallenberg, 2003) or raise questions
about where to set the boundaries between the firms involved (Kohtamäki
et al., 2019). Hence, not all users may be interested in strengthening their
B2B relationships when moving from base to advanced services (Dyer et al.,
2018). Moreover, the choice is not only between market-based and relational
supply arrangements (Sjödin et al., 2019); a user of services may also opt for
self-supply (Baines & Lightfoot, 2014; Valtakoski, 2017).

If increased interdependence through servitization may receive mixed
reactions in practice (Wünderlich et al., 2015), while the servitization
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community tends to display an optimistic attitude towards progressively
closer B2B ties (Luoto et al., 2017), there is a risk that counterfactual
evidence cannot be explained adequately. Hence, it seems logical to consider
a theoretical framework that looks critically at governance choices for B2B
arrangements. Following on from Geiger et al. (2012) and Böhm et al.
(2016), this paper proposes transaction cost economics (TCE) as a frame-
work for analyzing the logic behind the governance modes that industrial
users can apply when adopting different service types.

2 Considering Service Provision
from a Governance Mode Perspective

Transaction Cost Economics

TCE deals essentially with make-or-buy decisions (Powell, 1990; Williamson,
1985). To determine what is the best decision for a specific—in this
context—service, it first considers the cost of providing the service through
in-house means. Second, it considers the costs involved in contracting the
service from a third party, including what it takes to find a suitable supplier,
negotiate the terms, draw up a contract and monitor performance (Zou et al.,
2019). As TCE applies an economistic logic to make-or-buy questions, it
argues that companies seek to minimize costs (Williamson, 1975, 1985). As
such, if external service provision generates savings compared to obtaining
them in-house, firms can be expected to involve third parties (Kohtamäki
et al., 2019).

Types of Governance Arrangements

When referring to governance arrangements for organizing service provision,
TCE distinguishes between hierarchy, market and network solutions (Powell,
1990; Williamson, 1991).1 Hierarchy represents the internalization of service
activities and thus refers to in-house solutions. The hierarchy solution may
involve assigning an available internal structure to do the job or acquiring an
external entity. A market arrangement implies contracting an external party to
deliver the service in question. I.e. purchasing the service on the ‘spot market’,

1 In particular, as regards network solutions, it is possible to differentiate between contractual and
relational governance (Wacker et al., 2016). Whereas a contract lays the foundation for the transaction
to be carried out, relational adjustment may be needed to execute the transaction properly.
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keeping the supplier at arm’s length. Networks are hybrid governance arrange-
ments through which the user engages in an ongoing relationship with an
external supplier. These networks entail less of an arm’s length relationship
than market arrangements, but they are also less internalized than hierarchy
solutions (Thorelli, 1986). The network option thus embodies a more inter-
active exchange relationship. Hence, Kohtamäki et al. (2019) refer to ‘make-
or-collaborate-or-buy decisions’, as do Baines and Lightfoot (2014: 4).2

Determinants of Governance Arrangement Choices

To determine which governance arrangement is most adequate, TCE proposes
the following criteria to be evaluated (Baker et al., 2002; Krickx, 1991):

Asset Specificity3

Williamson (1985: 55) defines asset specificity as ‘durable investments that
are undertaken in support of particular transactions ’. It refers to the resources
needed to provide a specific service (Williamson, 1985). For instance:
unique and novel expertise, investments in capital equipment, or R&D for
an ‘idiosyncratic’ service (Williamson, 1975). In addition, asset specificity
refers to dedicated technologies and investments that lose their value under
alternative uses or which cannot easily be redeployed (Heide, 1994).

Similarly, operations that rely on substantial tacit knowledge are a form
of asset specificity. This is typically the case for customized services, which
cannot be transferred on a copy-paste basis to other situations.

Interaction Level

Interaction level refers to the degree of ongoing contact between exchange
partners (Baker et al., 2002) for a specific service. Alternatively, Milgrom
and Roberts (1992) talk of the frequency with which similar transactions
occur and the period during which they are repeated (longevity of the inter-
action cycle). Boehlje’s (1999) concept of ‘task programmability’ also relates

2 Both market and network arrangements can consist of a ‘single supplier to user’ relationship or
‘multiple suppliers to user’ relationships. The latter can also be called ecosystems (Jacobides et al.,
2018; Kohtamäki et al., 2019). This paper acknowledges this point, but it does not delve further
into the number of actors involved in market or network arrangements.
3 Note that while the term ‘asset’ has a tangible connotation, it can refer both to products and services.
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to interaction level, as he links it to transactions that are often repeated. Addi-
tionally, there is ‘depth of interaction’, referring to how intense the interaction
concerning services is between partners (White, 2005).

Uncertainties

Uncertainty may relate to behavioural insecurities. This encompasses the reli-
ability of actors involved in a specific activity, including issues like loyalty,
predictability of behaviour and whether the necessary competences are in
place.

According to TCE, situations in which behavioural insecurities prevail may
lead to opportunistic behaviour involving cheating, distortion of information
and shirking of responsibility (Williamson, 1985). Likewise, they may lead to
disappointing performance by the actors involved (Stouthuysen et al., 2012),
even if transaction partners act in good faith.
This risk of behavioural uncertainty tends to be highest if the activity

in question represents uncharted territory, a domain that the focal firm
or possible partners does not master yet (Roehrich & Lewis, 2014), or if
it is altogether new (Hypko et al., 2010). In addition, the complexity of
a transaction magnifies uncertainties for its anticipated user (Milgrom &
Roberts, 1992). This may also make it difficult for the party contracting
the service to specify its expectations and to assess what is an appropriate
outcome of the envisaged operation (Milgrom & Roberts, 1992). Accord-
ingly, behavioural uncertainties may stem from a potential supplier’s inability
to give an exact explanation of what the client can expect, leading to
situations of performance ambiguity (Wacker et al., 2016).

Alternatively, uncertainties can refer to proprietary insecurities. An activity
requiring access to confidential information can entail legal and intellectual
property risks (Williamson, 1985). To be protected against this type of risks,
the focal firm may want to adopt strict contractual measures or adapt the
governance mode.

Choosing Governance Arrangements Based
on Determinant-Specific ‘Scores’

With regard to the criteria to be evaluated when making governance arrange-
ment choices (i.e. asset specificity, interaction level and uncertainties), TCE
applies a high–low scale. This means that it either attributes a high or a low
score to each of these respective criteria.
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Asset Specificity

TCE argues that if the asset specificity of a product or service is high, the user
must take additional precautions to prevent the underlying technology/know-
how from falling into the hands of competitors (Klein, 1989) or to avoid
exposure to other types of opportunistic hazard (Williamson, 1991).

In the case of idiosyncratic activities, the user will want to have tight
control to mitigate transaction and agency costs. This can lead the user to
either opt for a hierarchy governance mode, or choose a network arrangement
if strict guarantees can be obtained.
The decision to adopt a hierarchy mode can involve internal development

or acquisition of an external organization to gain control over critical supplies
and avoid hold-ups (Krickx, 1991).

Alternatively, a user can decide to opt for a hybrid arrangement. As this
entails (inter)dependence, selecting a competent and reliable partner is imper-
ative (Ménard, 2004). The subsequent partnerships to be created are likely
to be long-lasting (and perhaps exclusive) in nature, in order to prevent
providers opting out or sharing insights with competitors. In fact, network
modes are often selective rather than open systems, and developing steady
partnerships and/or a stable ecosystem is a crucial element (Ménard, 2004).

Conversely, when dealing with a low-asset-specific service, a market
arrangement can suffice. This is typically the case when the service in question
relies on codified knowledge or a mature technology that is widely avail-
able on the market, and firms need not be concerned about protecting this
knowledge from competitors (Hennart, 1989).

In a similar vein, Boehlje (1999) argues that if a transaction or service is
well understood by several parties, it can be managed via a market arrange-
ment. He calls this (high) ‘task programmability’, referring to tasks that
can be accomplished by many providers and managed through impersonal
coordination mechanisms.

Intervening Variables

Several scholars have pointed to the importance of looking at the proximity
of a transaction to the user’s core business to determine whether a hierarchy
or network mode is preferable (Arnold, 2000; Prahalad & Hamel, 1990).
To some extent, this idea can be related to what Williamson (1985) calls
‘innovation potential’. If a transaction creates a differential source of value,
or a way to sustain a firm’s route to market, this means the transaction is
important from the perspective of creating strategic advantage.
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Consequently, the reasoning is that the closer a specific activity is to a
firm’s core competences and/or strategic intent, the greater the preference for
internalization (Kroes & Ghosh, 2010). Conversely, if the activity in question
is at some remove from the knowledge base of the focal firm, an argument
can be made for relying on external expertise.

In addition, the speed with which the focal company wants the activity
in question to be operational can be another important consideration for its
choice of governance mode. For example, if a firm wishes to seize a first-
mover advantage (Liebermann & Montgomery, 1988), it will need to quickly
identify whether the necessary skills and knowledge are available in-house or
elsewhere, in order to choose its make-or-buy solution.

Interaction Level

From a TCE perspective, the frequent repetition of interactions can consti-
tute a reason to internalize the resources or service provided by an external
party, or to create an internal unit to become self-sufficient (Williamson,
1985). Similarly, if the internalization option is discarded, a user may choose
to diversify its sourcing channels to reduce dependence on a single external
party.

Next, there is ‘depth of interactions’, referring to how intimate or coopera-
tive the required interactions are and whether they lead to ‘high encounter
situations’ (Zack, 2005). Deep interactions can be judged problematic in
cases of high-asset-specificity (certainly when there are also strong uncertainty
concerns, see below), and may make a contracting firm wary of allowing
outsiders too much insight into its activities.

Intervening Variables

Firstly, it is worth noting that frequency is often subordinate to asset speci-
ficity. As Ménard (2004) postulates, asset specificity should take precedence
over uncertainty and frequency when making governance mode choices.
Consequently, internalization is deemed suitable in the case of high-asset-
specificity activities, whereas diversification of sources is considered appro-
priate for low-asset-specificity operations.

Secondly, in addition to frequency, there is the issue of task programma-
bility (Boehlje, 1999). If interactions are replicable in nature, they can be
formalized and regulated through market transactions, particularly when the
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operations have low strategic value. Conversely, firms would likely favour
hierarchy governance for strategic activities.

Lastly, interactions around a transaction should be viewed from the
perspective of their (inter)dependence with other processes (Milgrom &
Roberts, 1992) and their scope (White, 2005). It is paramount to assess to
what extent they can be carried out without affecting other processes or, to
the contrary, touch upon a system of linked activities. When dealing with
stand-alone interactions, these can be left to the markets, but when dealing
with transactions that are highly interconnected, users may want to place
these under internal coordination mechanisms.

Uncertainties

TCE reasons that if on balance, uncertainties are high (Palmatier et al.,
2007), users are inclined not to engage with suppliers and shy away from
interdependence.

Certainly, risks due to high-asset-specificity lead companies to choose
internalization (Jacobides et al., 2018) because it offers them protection
against ‘attendant behavioral risks’ (Argyres & Zenger, 2012). If, conversely,
these uncertainties are judged to be low, third parties may be permitted to
take care of, or become involved in, operations, leading the firm to choose
market or network arrangements.

Intervening Variables

Behavioural uncertainty can be reduced through control mechanisms avail-
able to a focal firm to monitor and check operators’ activities in (new)
business domains (Williamson, 1985). This can help to manage potential
opportunistic behaviour by those in charge of the new operations, be they
internal or external (Williamson, 1985).

Similarly, having existing experience or knowledge in the field of activity
will also make expectations more concrete and enable performance and
functionality indicators to be specified.

Applying TCE to Different Service Types

Servitization literature tends to distinguish between base, intermediate and
advanced services when it comes to the service types chosen by industrial
users (Baines & Lightfoot, 2013; Rabetino et al., 2017).



204 B. Kamp

Base services typically refer to the provision of spare parts and replenish-
ables (Baines & Lightfoot, 2013). Intermediate services, such as maintenance
and repair, focus on supporting product condition (Oliva & Kallenberg,
2003). Advanced services include outcome-oriented services and the provi-
sion of capabilities (Baines & Lightfoot, 2013; Rabetino et al., 2015).

Clearly, these service types differ substantially in their level of distinctive-
ness, engagement with customers’ business processes, level of competition,
potential to create competitive advantage, and risks (Baines & Lightfoot,
2013; Oliva & Kallenberg, 2003).

Hence, in the following sections, we will assess base, intermediate and
advanced services along the axes of asset specificity, frequency of interaction
and uncertainties.

Aspects of Asset Specificity

When an external agent is allowed to deliver advanced services, a supplier
can come to understand the nature of the customer’s business, as well as
the processes surrounding the service offering (Ruizalba et al., 2016). This
constitutes a major difference between intermediate and advanced services:
the former does not bring the service provider into the heart of a user’s value
creation operations to the same degree as the latter type of services (Baines
et al., 2009). Obviously, in the case of base services, there is even less need
for the user to give the service provider access to or insights into its business
processes.
This also means that advanced services require (developing) much more

tacit or insider knowledge than intermediate and base services. In fact, base
services can often be performed building on standardized or taxonomic
information, leading to fewer bespoke offerings.

As regards task programmability, or the degree to which alternative agents
can deliver a given service type, advanced services are likely to be assigned to
insiders or preferred vendors who are granted privileged insights. Contrarily,
candidates for intermediate and base services will be more numerous and
interchangeable and do not need (comprehensive) insights into a client’s
value creation activities.

Similarly, advanced services will typically require dedicated investments or
the contracting of exclusive operators.
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Assessment of Asset Specificity Per Service Type
and Implications for Governance Mode

In the case of advanced services, and particularly if they involve access to
confidential data, a trade-off arises between engaging external expertise or
going for ‘homebrewed’ solutions. In sectors where data secrecy is common,
like defence or aeronautics and automotive, there may be a tendency to opt
for hierarchy solutions (Kamp, 2018). Conversely, when users of advanced
services can afford to be less concerned about information spillover, they may
favour network arrangements.

Intermediate services are less clear cut from an asset specificity perspective.
When a user operates equipment according to standard specifications, inter-
mediate services can be provided by external suppliers. However, when users
upgrade their equipment’s performance via internal tuning operations, they
may be motivated to take care of intermediate services themselves (Kamp
et al., 2017).

Base services tend to be characterized by low-asset-specificity. Hence, they
can be disconnected from a user’s core business, and there is little need to
keep them in-house.

Ultimately, the governance choice will also depend on case-specific situ-
ations according to the intervening variables indicated earlier. Examples of
these include (i) proximity of the service to the user’s core business and
internal knowledge base (Sjödin et al., 2018; Valtakoski, 2017); (ii) how
much the service contributes to its competitive advantage or differential
value; and (iii) the possibility of seizing first-mover advantages, as this will
impact on the speed with which the user will want to have it available (Bigdeli
et al., 2017).

Allowing an outsider to take part in an asset-specific operation will also
depend on whether this may erode the service user’s centrality or gatekeeping
position in relation to the end market (Bigdeli et al., 2017; Bustinza et al.,
2015).

Hypotheses:

H1A: When the asset specificity of the services to be provided is high,
their user(s) will favour hierarchy modes. Conversely, when their asset
specificity is low, the user(s) will favour market arrangements.

H1B: Advanced services tend to be characterized by higher asset specificity
than intermediate services and base services.
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Interaction Level

Clearly, delivering replenishables or spare parts in a regular manner is
different from maintaining intensive contact with a user for the provision of
advanced services that support a client’s value-creating operations. Whereas
the aforementioned base services may provide regular touchpoints without
leading to extensive contact, the latter may indeed lead to or require stronger
ties. Moreover, advanced services may come with an extended preparation
period, helping to lengthen the relationship before the actual service is
operational.

As regards task programmability, clearly the degree of predictability in
terms of when and how to intervene through base and intermediate services
is higher than in the case of advanced services. The latter will arguably entail
much more crafting and fine-tuning of less linear programming. Also, since
they are more interconnected with other processes or assets, multiple func-
tional and performance parameters will need to be taken into account. At
the same time, advanced services may need to consider more contingency
variables.

Assessment of Interaction Level Per Service Type
and Implications for Governance Mode

While regular contact between supplier and user for the provision of base
services is indicative of frequency of interaction, such services may not need
to be internalized, even less so if the inputs provided have a moderate to low
degree of asset specificity.

Contrarily, advanced services that entail ongoing and intensive contact (in
terms of either development and/or operational support), as well as interde-
pendence between parties, may be a reason for their user to decide to take
charge of these services in a hierarchy mode, or to utilize them via a closely
connected network arrangement with third parties.

From the perspective of task programmability, or the need to craft and
adjust services, base services tend to come with clear specifications, whereas
this is increasingly less true for intermediate and particularly advanced
services. Especially in the ramping-up phase, advanced services will require
time for discovery, experimentation and mutual adjustment. Consequently,
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a closed environment or a sheltered context together with external parties in
the form of a network arrangement would be beneficial.

Hypotheses:

H2A: When the services to be provided require in-depth and/or coopera-
tive interaction, their user(s) will favour hierarchy modes. Conversely,
when they require superficial and/or standardized interaction, their
user(s) will favour market arrangements.

H2B: Advanced services tend to be characterized by more in-depth and/or
cooperative interaction than intermediate services and base services.

Uncertainties

Utilizing services can generate several forms of uncertainty, particularly if the
services are less mature and/or standardized. If a clear understanding exists
of what is expected, the risk of non-compliance is limited. Conversely, in the
case of novel services or when they are characterized by service complexity
(Zou et al., 2019) and/or unclear specifications (Malleret, 2006), the uncer-
tainties are considerable. Relying on outside contributors can then be risky,
either for reasons of lack of competence or due to possible opportunistic
behaviour. Also, in the case of (involuntary) lack of competence, an external
supplier who is keen to provide a certain service may lack the experience and
knowledge to envision and deliver the service (Valtakoski, 2017).

Accordingly, the risk of leaking proprietary information is clearly greater
for advanced services than for the other types of services, particularly when
using cloud technology, when exchanging large data sets and/or when there
are concerns over cybersecurity (Kamp, 2018).

Assessment of Uncertainties Per Service Type and Implications
for Governance Mode

The uncertainties surrounding advanced services are higher than those around
base or intermediate services. Hence, from a risk perspective, it is more likely
that users will want to internalize advanced services or establish network
arrangements with rigorously selected outsiders, using detailed contracts and
penalties to avoid breaches of said contracts.

Moreover, if the technologies or knowledge domains underpinning services
to be provided lie outside the initial reach of the focal firm, it can either opt
for internalization through acquisitions (Bustinza et al., 2019; Kamp, 2019)
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or reliance on a network arrangement, e.g. through ecosystems (Kamalaldin
et al., 2020; Sjödin et al., 2019).

Hypotheses:

H3A: When the services to be provided involve considerable uncertain-
ties, their user(s) will favour hierarchy modes. Conversely, when
they involve limited uncertainties, their user(s) will favour market
arrangements.

H3B: Advanced services tend to be characterized by more uncertainties than
intermediate services and base services.

3 Discussion

Theoretical Contributions

From a theoretical perspective, it may be fair to state that servitization
research has not yet put forward a taxonomy or framework to predict whether
specific services are likely to be provided under a make, a collaborate or a
buy arrangement. Therefore, by reviewing different service types based on the
criteria that TCE applies to determine adequate governance choices for trans-
actions, this paper contributes insights with regard to making such choices
around service provision. Moreover, as there is a growing interest among
the servitization community in advanced services, where issues like (service)
specificity, interdependence (interaction) and uncertainty play an important
role, looking to TCE seems particularly appropriate.

Overall, TCE’s central axioms lead us to postulate that advanced services
are less likely to be outsourced, which is in line with findings by Kowalkowski
et al. (2011) and Bustinza et al., 2019).

Conversely, Kowalkowski et al. (2011) point to base services as being a
good fit for market arrangements, whereas users of intermediate services can
switch more freely across the governance arrangement spectrum (Fig. 1).

It is also worth noting that what may be considered an advanced service
today could become mainstream tomorrow. This also means that what was
initially an adequate governance arrangement for a service may change over
time. In other words, if an advanced service matures and becomes a standard
practice, its optimal governance could evolve from a hierarchy to a relational
or market arrangement. It may thus be necessary to look at service types from
a dynamic perspective and in terms of their lifecycle. In line with Cusumano
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Fig. 1 Type of services and their governance mode choices based on TCE criteria
‘scores’

et al. (2015), one can argue that services that are in the early stages of their
lifecycle have a considerable chance of being arranged in-house, while services
in later stages become more suitable for network or market solutions. This
may be explained by high (asset) specificity and uncertainty during their
infancy and the fact that frequency of use may be low or uncertain. Such
conditions may be a reason for users not to engage with external providers,
but rather rely on internal resources. However, as a service matures, it will
become more reliable and easier to understand, leading to the development
of more standard uses. This would eventually clear the way for network or
market options to govern them.

Managerial Implications

As regards implications for managers, this paper reviews the main determi-
nants (and several underlying aspects per determinant) that TCE considers
responsible for governance choices. As such, it can form the basis for a
managerial checklist to determine which institutional arrangements service
users (should) adopt when using base, intermediate or advanced services, and
whether the preferences for such arrangements may (need to) change over
time.
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The Role of FinancializationWhenMoving
up the Service Ladder

Bart Kamp and Ibon Gil de San Vicente

1 Introduction

Servitization can be characterized as a change process (Lenka et al., 2018;
Raddats et al., 2019). This is particularly true when defining it as ‘[t]he
development of competences by manufacturing firms to deliver services and
solutions to their clients’ (Baines & Lightfoot, 2013).

When looking at the dimensions or layers of change upon which this
transformation process can be built, one notes the following.

Kowalkowski et al. (2017) highlight that servitization entails a company
shifting from a product-centric business logic to a service-centric approach.
As such, cultural adaptation is one of the change layers involved in a serviti-
zation process. Moreover, in line with the argument put forward by Bigdeli
et al. (2015, 2017) that servitization impacts the organizational structure of
companies, it can be posited that servitization results in changes to a firm’s

1c. New approaches in servitization research or as a contribution under Part 2.
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Fig. 1 Layers of change in servitization

organigramme. In addition, it has become commonly accepted that servitiza-
tion leads to or requires ‘technological’ changes and digitalization (Kohtamäki
et al., 2019; Sklyar et al., 2019; Vendrell-Herrero et al., 2017), particularly
when moving into advanced services, as these often include the possibility of
online monitoring and servicing.

Furthermore, there may be a financial dimension to servitization as a
change process, in the sense that e.g. outcome-based contracts may emerge
with new forms of service, and these may require financial innovations
(Huikkola & Kohtamäki, 2018; Kamp, 2020). This is typically true of
advanced services, as they feature usage-based revenue models (Bigdeli et al.,
2020), tend to make use of risk–reward sharing agreements (Baines &
Lightfoot, 2013), and typically incorporate features of a financial product
(Huikkola & Kohtamäki, 2018).

Consequently, such advanced services can be likened to complex financial
products, which require, for example, advanced financial management skills
and (possibly) specific financial resources. As such, they can be seen as an
example of the concept of ‘financialization’ as visualized in Fig. 1.

2 Theory Development: What Does
Financialization Represent?

Financialization can be understood as the increasing preponderance of finan-
cial motives, markets, actors and institutions in the conduct of business
(Epstein, 2005). It also refers to a shift from production-oriented manage-
ment to a form of financial management (Erturk et al., 2008). Among other
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things, this change involves the (main) source of corporate return on invest-
ment among industrial companies shifting from the manufacture and sales of
products to other activities and forms of trade that are monetized in the best
possible manner through targeted financial strategies (Rosemary & Appel-
baum, 2013). It also tends to lead to an increased focus on financial ratings
(Froud et al., 2000), and cash flow and treasury management (Toxopeus et al.,
2018).

Consequently, there are firms that used to make money by producing
or trading goods and services which are increasingly basing their profits on
financial activities (Epstein, 2005; Krippner, 2011; Palley, 2007). Think, for
example, of initiatives by companies that have a dedicated financial arm or
customer credit division in their organigram, such as GE Capital, Siemens
Financial Services or ABB Finance (Kamp, 2020). Likewise, some compa-
nies may add a financial dimension to the products and services they offer
(Brax & Visintin, 2017; Copani, 2014), in the form of leasing schemes or via
product-as-a-service models. Similarly, outcome-based contracts have found
their way into an increasing number of sectors (Ng & Nudurupati, 2010).

Despite the preceding, very few publications have focused on the role of
the financial skills and resources behind companies’ attempts to servitize.
Gebauer et al. (2017) and de Oliveira et al. (2018) are among the few authors
to address financial matters in relation to service development. Relevant issues
in this regard are, among others, the complexity of financial management and
risks around services, and the internal and external resources required for their
implementation.

Different Service Types and the Need to Build
in Financial Security

If we follow the standard subdivision of service types in servitization litera-
ture (i.e. base, intermediate and advanced services), it can be argued that the
importance of dealing with financial uncertainties increases as we move up
the service ladder from base to advanced services.

Why is this? A key aspect of servitization is that it fosters interdependence
between buyers and suppliers. Accordingly, more advanced services involve
more intimate and reciprocal forms of cooperation and exchange between
business partners (Benedettini et al., 2015; Huikkola et al., 2016).

In other words, break-fix services or short-term operations in the form of
repair and training (as examples of base and intermediate services) do not
entail the level of intertwinement and mutual adjustment that availability- or
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outcome-based services to support customers’ business processes (as a form
of advanced services) generate.

Alongside the increasing interdependence that occurs when moving from
base to advanced services, the degree of uncertainty that may surround the
offering and roll-out of advanced services grows as well. See, for instance,
Oliva and Kallenberg (2003), Eggert et al. (2014) and Josephson et al.
(2016), who indicate that services exist in a variety of forms, and they differ
in—among other things—their level of risk. In line with Ulaga and Reinartz
(2011), they suggest that there are higher risks involved in advanced services
compared to base or intermediate services.

One factor here is arguably the level of customization involved. Whereas
base and intermediate services tend to be fairly standardized, advanced
services are often more bespoke (Baines & Lightfoot, 2013).

Accordingly, for base and intermediate services, it is easier to predict how
to carry them out and how to estimate their costs and performance, whereas
with advanced services, it is not as easy to take past experiences as a point of
reference for their fulfilment and the results and outcomes to be expected.

Another factor is the payment arrangements that may be involved in
advanced services as well as their complexity. In particular, when pay-per-
outcome and/or risk-reward sharing formulas come into play, they make
the (financial) risks even more pronounced. Consequently, in order to cope
with these, companies offering outcome-based service contracts are forced
to look for financial solutions and support to deal adequately with the
risks and uncertainties involved (Ehret & Wirtz, 2017). Similarly, Bigdeli
et al. (2020) point out that successfully operating advanced services featuring
usage-based revenue models requires competence in managing risk and the
ability to discover new innovation pathways. This is required for the provider
to ensure that the service can be sustainable from a profit-making perspective
(Chesbrough et al., 2018).

All the above issues translate into financial insecurities and thus a need to
deal with them, as Fig. 2 shows.

Dealing with Financial Insecurity in the Sphere
of Advanced Services Through Financialization

When the concept of financialization is associated with advanced services—as
the service type most exposed to financial insecurity—the implementation of
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security

outcome-based contracts (OBS)1—as a specific form of advanced services—is
deemed to have the implications as shown in Table 1.

Changes in accountancy and financial management practices
Outcome-based contracts drive service providers towards alternative methods
of cost and income accounting, based on how the revenue streams from
outcome-based services flow in. More precisely, they lead to a shift in
interest from asset-based or capital expenditure-based accounting to activity-
based accounting or accounting that is focusing on operational expenses.
Whereas the former allocates costs to assets that are supposed to serve a
specific purpose, the latter tracks and records cost based on actual oper-
ations performed. Similarly, there is a difference between cost accounting
and charging based on a capital expenditure (CAPEX) and another based
on an operational expenses (OPEX) approach. The first prompts suppliers
to sell goods and collect payment for the value proposition upon delivery,
whereas the second leads more easily to ‘install now, pay later’ (in instalments)
practices. As Gebauer et al. (2010) assert, it can be argued that adopting

1 Throughout this paper, different terms are used that we consider to be synonyms for outcome-
based contracts, including: outcome-based services and usage-based services. The use of different
terms reflects how they appear in publications by various scholars.
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Table 1 Financial implications of providing outcome-based services

Aspect of outcome-based services (OBS) Financial implication

1. OBS facilitate the use of
pay-per-outcome/performance
schemes

This increases the adoption of
OPEX/activity-based bookkeeping
principles

2. OBS augment the risks and
uncertainties around the transparency
and profitability of the operations to
be performed

This incentivizes suppliers to look for
support from financial specialists
(asset finance companies and the
like). Similarly, it encourages them to
consider smart contracts to establish
trustworthy payment practices

3. Overall, OBS make doing business and
providing services more of a financial
matter

This strengthens the role of the
financial department/staff inside the
company that provides the services

4. OBS foster the use of risk-reward
sharing practices

This entails greater involvement of
financial criteria and financial
decision-makers on both the supplier
and user sides in drawing up
contracts

activity-based financial reporting and OPEX principles makes it more realistic
for servitized earnings models to come into being.

At the same time, outcome-based contracts relate to financialization in the
sense that they mirror the shift from the ‘cult of ownership’ to the ‘cult of
usership’ (on the demand side). It also reflects the transition from production-
oriented management to financial management (on the supply side). In the
first case, asset ownership and the (on-balance) book value of assets (object-
based accounting) is the way to grow a company’s worth, whereas the second
is more open to creating dedicated structures (including off-balance) to get
new forms of doing business on track, such as modalities that rely on activity-
based accounting. Obviously, the second ‘position’ is more favourable for
experimenting with outcome-based service contracts.

H1: OBS lead to changes in accountancy and financial management practices.

Changes of actor and technological approach to managing financial risks
Extant research highlights how outcome-based contracts transfer risks from
the customer to the supplier (Benedettini et al., 2015; Josephson et al., 2016;
Schaefers & Böhm, 2020). When providing e.g. production equipment on an
OBS basis, the financial risks for the supplier stem, among other things, from
downtime, overcapacity and underutilization and ineffective and inefficient
execution of operations for which the equipment is used (Hypko et al., 2010;
Guajardo et al., 2012). These risks can be aggravated if the supplier lacks
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a good level of prior understanding concerning the processes in which the
equipment will perform outcome-based services for a specific user. In this
regard, customers may not always be willing or able to share the information
required for the supplier and its equipment to successfully perform an OBS
activity (Holmbom et al., 2014; Tuli et al., 2007).

Furthermore, there are risks and uncertainties relating to how the condi-
tion of the delivered equipment will evolve over the service lifetime, as well as
its residual value at the end of the contract and the asset supplier’s ability to
subsequently reallocate or recoup value from the equipment that it provided.

Hence, suppliers need to prepare themselves well before putting such
contracts in place. This has prompted different scholars to recommend the
involvement of financial specialists to support OBS. In this vein, Raddats
et al. (2017) speak of manufacturers’ openness to collaborating with other
companies to amplify their ability to offer and manage advanced services.
Similarly, Bagozi et al. (2019) indicate that advanced services may require the
participation of different organizations, including those that provide finan-
cial insurance. Gil de San Vicente and Kamp (2019) show that offering
OBS may require firms to turn to independent financial service providers,
like vendor finance companies or industrial asset management firms that
provide customized financial services around industrial assets, i.e. financial
specialists that are also more accustomed to managing such assets as a collat-
eral. Once the contract is over or terminated early, this allows the service
provider to recuperate the asset and—via an asset management partner—
give it another use based on an appropriate valuation. As such, these external
financial service providers facilitate the reconditioning, remarketing and repo-
sitioning of assets (cf. asset life cycle management—Belkadi et al., 2010;
Rabetino et al., 2015).

In addition, as posited by Bagozi et al. (2019), it follows that while trust
between business partners is critical, reliable systems and arrangements need
to be put in place for outcome-based contracts as well, i.e. in the form of
smart contracts2 that rely on non-rejectable protocols to verify performance
outcomes, which activate remuneration for the service provider.

Consequently, an OBS can be implemented between a supplier of goods,
a user of the goods and, for example, a factoring company or an asset finance
organization that incorporates a financial solution into the OBS that an
industrial firm puts on the market (Davies, 2004). Under this contract, when
the user reports a positive outcome from an operation involving the provided
asset, this triggers a transaction towards the other actors. This underlines

2 A smart contract is a set of computerized transaction protocols that execute the terms of a contract
(Szabo, 1997).
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the significance of fintech components, such as blockchains, for advanced
services (Meroni & Plebani, 2018). Similarly, it highlights the importance of
smart contracts to empower outcome-based services that are intended to align
multi-party, long-term interests (Lopez Pintado et al., 2018).

In this model, events occurring on monitored equipment are stored as
transactions in a blockchain, which provides shared and trusted data repos-
itories for the OBS (Hull et al., 2016), while the smart contract guarantees
transparency of operations and outcomes for all parties.

H2a: OBS make it increasingly more important to engage with external
financial actors.

H2b: OBS lead to an increasing interest in deploying financial technologies
(‘fintech’) and their components (smart contracts, blockchain).

Changes in the role of financial staff and skills for managing OBS
Position of the financial department in the service provider’s organigram
Companies that are rooted in industrial management often may not give
the financial department a very prominent position in their organizational
structure. Hence, the financial department may be considered a staff unit.
This means it has less authority within the firm and will chiefly fulfil a
bookkeeping function (Doron et al., 2019).

When OBS become more important to the overall business of a firm and
how it operates in its target market, it would be logical for the financial
department to become a line unit with greater responsibility and initiative
with regard to the company’s business as a whole. Alternatively, a special
department may be set up for financially complex service operations. This
could be an autonomous unit to organize service project financing, revenue
stream management, or even fundraising to pre-finance large operations (Gil
de San Vicente & Kamp, 2020). If the latter option is chosen, this can
even lead to a situation in which the newly created unit takes charge of
special service project finances, whereas the traditional financial department
is responsible for the conventional (service) business.
This option of creating an autonomous financial unit may also help in

dealing in a focused manner with the structural complexities the financially
innovative service business generates (Benedettini et al., 2017).

Importance of financial engineering skills and profiles within the company
Delivering OBS requires companies to possess appropriate financial skills and
know-how. It may put a firm’s ability to provide the right skill set for the new
situation to the test, as well as its know-how in dealing with novel financing
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arrangements (Kamp, 2020). Financial capabilities thus need to be brought
up to speed, which requires adequately trained human resources.
The more radical the new financial modus operandi around advanced

services deviates from conventional financial management, the more likely
it will be that a firm will need to recruit financial specialists to lead it capably
into the new situation.

Role of financial criteria in defining the company’s strategy
Along with possible repositioning of the financial department within a firm,
its influence on or contribution to company strategy may also have to be
reviewed. That is if a firm is systematically operating in markets where
competitiveness depends increasingly on financial engineering and innova-
tive ways of generating revenue streams (or where OBS are coming more
into vogue), the entire company strategy may also need to be imbued with
financial ‘values’.
Thus, in order to implement value propositions that entail important

financial innovations, the financial department may have to expand its influ-
ence. Accordingly, the role of the financial department must become one of
a ‘strategic business partner’ rather than an ‘accounting controller’ (Goretzki
et al., 2013).

H3a: OBS up the importance of financial (management/engineering) skills.
H3b: OBS increase the centrality of the financial department on the service

provider side.

Changes in the nature of B2B relationships
By aligning objectives, OBS create closer collaboration between the user
and provider of these services (Guajardo et al., 2012). Consequently, they
strengthen the interdependence of the parties involved.
This reciprocity is reinforced when risk-reward schemes are added (Baines

& Lightfoot, 2013). When such schemes are developed, this also requires the
involvement of the wider organization, beyond the service function (Bigdeli
et al., 2018).

Arguably, the interorganizational relationship will then become more
financial as well, and this is presumed to strengthen the involvement of the
respective financial departments on the supplier and user sides. Or as Kamp
and Parry (2017) voice: advanced services will have an impact on the financial
governance of an impact on inter-firm relationships.

H4 : OBS strengthens the financial dimension of B2B relationships.
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3 Discussion

In this paper, we have highlighted four spheres in which synergies between
advanced services and outcome-based services, on one side, and financializa-
tion, on the other, may emerge. These are:

1. Accountancy and financial management practices;
2. Access to external financial actors and novel financial technologies

(‘fintech’);
3. Development and leveraging of financial management and engineering

skills within the firm;
4. Customer relationship management or B2B relationship management.

A general review of financialization concepts helps to shed light on the role
of financial management, skills and innovation, and their ability to enable
advanced services. Additionally, focusing on OBS also contributes to broad-
ening our understanding of the transformation process (and the layers of
change) that manufacturers go through when servitizing their business and
as they move up the service ladder. Thus, offering advanced services increases
the likelihood that implementers will undertake changes in their financial
management and sourcing practices.

Theoretical Contributions

Therefore, as regards conceptual implications, we posit that adopting a finan-
cialization lens can broaden the development of theories around servitization.
Notably, the hypotheses formulated here may form a basis for future research.

Managerial Implications

In terms of managerial implications, the possible impact on organizational
structuring and the role of financial management within servitizing firms
can serve as a point of reference for analysts and managers to assess (their)
organizations to offer outcome-based services from the perspective of finan-
cialization.
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Viewing Servitization Through
a Practice-Theoretical Lens

Katja Maria Hydle and Marko Kohtamäki

1 Introduction

Servitization is the shift manufacturers undertake when turning from prod-
ucts to smart solutions (product-service-software systems) to gain a compet-
itive edge, higher returns, and growth opportunities (Lightfoot et al., 2013;
Matthyssens & Vandenbempt, 2008; Rabetino et al., 2015). Servitization
and digital servitization (Coreynen et al., 2017; Kohtamäki et al., 2019)
are far from easy or simple (Gebauer et al., 2005; Kallenberg & Oliva,
2003); they are complex, systemic, and lengthy processes and hence chal-
lenging to manage. Thus, servitization is complex and involve organizational
change that calls for management tools that stretch beyond firm boundaries
(Kohtamäki et al., 2018; Lightfoot et al., 2013). Servitization can be viewed
through a variety of lenses and from a variety of theoretical perspectives; this
chapter takes the practice-theoretical approach toward servitization.

Practice theories have gained popularity among academics (Brown &
Duguid, 1991; Feldman & Orlikowski, 2011; Jarzabkowski, 2005; Johnson
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et al., 2003; Orlikowski, 2002; Schatzki et al., 2001), providing powerful
frames to explain what people do and say (Schatzki, 2012; Schatzki et al.,
2001). Understanding sayings and doings, so-called activities, is highly rele-
vant for servitization since the transition from product logic to service logic
involves activities that include bodily doings and sayings, as well as materials.
Sayings and doings constitute social practices that are inherently social, and it
is the social that carries the practices. “At the base of a practice, furthermore,
lie those doings and sayings that are basic activities. Basic activities take place
without the actor having to do something else: they are actions a person can
perform without further ado” (Schatzki, 2012, p. 15). For instance, when
typing on a keyboard, for the activity of viewing data logs and analysis for
proactive support for a customer. We thus understand practices as composed
of different activities, which themselves are formed by actions that, in turn,
are constructed from basic doings and sayings (Schatzki, 2012).
Thus, we see practices being composed of activities, which are formed by

sayings and doings involving material arrangements. This chapter contributes
to the servitization literature by drawing from the practice-theoretical litera-
ture; while the primary emphasis is on Schatzki’s practice theory, other theo-
rists are considered, and the goal is to shed light on the practice-theoretical
perspective toward servitization.

2 Servitization and Use of Practice Theory

There are several ways servitization can be understood by using practice
theory. We propose three different angles: (1) servitization through prac-
tice emergence and dissolution; (2) transition through the action chains
involved or the narratives used during servitization; and (3) performing
a practice-based study of servitization. The first angle focuses mainly on
the microlevel changes during servitization, while the second emphasizes
macrolevel phenomena during servitization. The third angle is more all-
encompassing, since a practice-based study may be in-depth and/or in
breadth of the servitization transition. These three different ways of exam-
ining the servitization transition are not mutually exclusive.

Servitization Through Practice Emergence, Persistence
and Dissolution

One way to focus on servitization is to uncover practice emergence and
dissolution. From a practice-theoretical perspective, it is important to grasp
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and uncover the practices involved when manufacturing firms are changing
from products to services. Uncovering particular practices in servitization
entails focusing on the activities performed that hang together while devel-
oping intangible services in manufacturing firms. Uncovering the practices
of service provision during servitization transition involves focusing on the
new activities or the new ways these activities are organized, how existing
activities are maintained, or even how certain activities and their organi-
zation dissolve. Following Schatzki (2012), the activities of a practice are
“organized by practical understandings, rules, teleoaffective structures and general
understandings” (2012, p. 15). “Practical understanding” refers to knowing
how to carry out certain actions. Accordingly, the activities can be under-
stood as organized by the practical understanding and the tacit knowledge
that refers to the employees’ know-how to perform the services. “Rules”
refer to “explicitly formulated directive, remonstration, instruction or edict”
(2012, p. 16). The activities are also organized by the rules to be inter-
preted, which involve explicit directives or procedures to follow, such as the
internal instructions and templates and the applicable external standards or
laws. “Teleoaffective structure” is the teleological hierarchies that are found
in practice. The activities are organized by the teleoaffective structures (end-
project-activity-combination) that are used when providing and delivering
services to customers and obtaining customer satisfaction. “General under-
standings” are more abstract, representing the sense of worth, nature and
value that form part of people’s doings and sayings, and the “rightness” that
particular actions are judged to have by performers of a practice. Practitioners’
general understanding refers to the sense of the worth of the service provision
that is expressed in employees’ doings and sayings. A focus on the practices of
service provision will uncover how the different activities form practices, how
different practices are interrelated in bundles and how these bundles connect
and form larger constellations (Schatzki, 2019). By identifying constellations
of practices and arrangements for service provision, it will be possible to view
how the transition from tangible products to intangible services takes form.

Further, the activities composing the practices are linked to material enti-
ties and arrangements. Material entities are understood as everything mate-
rial, including human bodies. Focusing on servitization transition implies
identifying the emergence of new practices related to services and the disso-
lution of other practices related to products, while also paying attention to
those practices that persist (Schatzki, 2013). Practice persistence refers to the
ongoing occurrence of the activities that compose a practice (Schatzki, 2013).

Emergence and dissolution of a practice will expose the locus of change
and hence the servitization transition. Practice emergence takes place when a
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practice is sufficiently different from the existing practices to the practitioner
(or the researcher). The evolution of a practice may involve new activities, or
a new practice can collect together existing activities in a new way. Alterna-
tively, part of the organization of the activities of a practice may be new,
such as (1) the development of practical understanding, (2) new explicit
formulations or rules, (3) different acceptable ends, tasks and actions, or
(4) new common general understandings (Schatzki, 2013). The introduc-
tion of new material entities such as technology may also give emergence
to a practice-arrangement bundle. In servitization, the introduction of simu-
lation technology has enabled the emergence of new practices, for instance,
technical user training for product support services, while dissolving existing
practices.

Practice dissolution involves no longer performing the activities of a prac-
tice or dissolving or changing part of the organization of the practices
(practical understanding, rules, teleoaffective structures and general under-
standing) through internal or external causes. Such causes may be small and
internal, such as a new rule, or large societal changes, involving massive
shifts in the organization of practices or responses from people resulting in
the abandonment of existing practice-arrangement bundles (Schatzki, 2013).
During servitization, several practice dissolutions take place, for instance,
in relation to the transition from reactive support, in which customers are
responded to based on products and installations involving a point-to-point
sale whenever there is something wrong with the product, to proactive
support involving data analysis of how the product is used and proactively
following up on the usage of the product through a yearly subscription.
The dissolution of practices and the organization of the practices involved
in reactive support occur over time as the emergence of proactive support
and related practices are gradually developed during servitization.

Servitization as a Transition Process

Servitization involves a change of focus from providing products to offering
integrated solutions or services, and hence developing “From To,” from
the way the strategies, offerings and processes have been to how these
are performed and the sayings and doings during the servitization journey
(Kohtamäki et al., 2020). The change of focus involves a minimum of two
different states of affairs, with a transition between them. There are two ways
a focus on change can be studied: analyzing the action chains involved and/or
the narratives used during the servitization transition.
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According to practice theory (Schatzki, 2019), changes “emerge through,
or result from, events and processes” (Schatzki, 2019, p. 7). An event is under-
stood as something that happens, which may be either brief or extended
in time. Processes are understood as continuous series of things happening
(in line with Rescher [2000, p. 22]), as an “integrated series of connected
developments,” which can be identified by the results, or by the ongoing
unfolding of advances (partly in line with Bergson understanding process
as an advancing wave) (Schatzki, 2019, pp. 10–12). Material arrangements
with which people’s practices are entangled may include computers, mobile
phones, tablets, software programs, machines, furniture, and even human
bodies. Action chains are series of actions in which one action reacts to the
prior action, such as answering an email. Chains of actions are composed
of activities, where each of these activities is a linked component of one
or several practices. Hence, action chains occur within and across practices
(Schatzki, 2019). Furthermore, there are several types of action chains, such
as interactions, exchanges, dialogues, governance, or randomness. Action
chains form nexuses since they hang together, such as commercial arrange-
ments between two companies.

Analyzing action chains necessitates an understanding of the practice-
arrangement bundle and the constellations that these action chains are
informed or shaped by. A practice-arrangement bundle is a set of linked
practices and material arrangements, while constellations are linked bundles,
meaning larger nexuses of practices and arrangements. Different service prac-
tices are linked and bundled, such as proactive maintenance, and several of
these bundles form constellations or larger nexuses of practices and material
arrangements, such as product-service bundling that could be coined socio-
material practices in line with Orlikowski (2007, 2010). The action chains
can be all the different series of actions in which an employee is involved in
relation to other firms. Alternatively, such a different series of actions form
larger nexuses, for instance, between a manufacturing firm and its customers.
To focus on servitization as a change arising from nexuses of action chains, it
is important to uncover the processes, events, and material arrangements that
form part of the change.

Servitization as change can also be uncovered through the oral histories and
narratives used by practitioners. Focusing on the sayings and the narratives
used during servitization is another way to understand the transition. A prac-
tice in itself is composed of organized sayings (as well as doings of something)
providing structure to work, often coined praxis by some theorists (Reckwitz,
2002; Whittington, 2006a). Practice entails what an employee says, while
working with adding advanced services to a manufacturing firm may form
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part of a service practice. The sayings are often linked to the material entities
s/he is using, such as the mobile phone or the PC, during customer meetings
or while collaborating with other practitioners. A focus on sayings exposes
the oral histories.

Oral histories, narratives, and storytelling are central practices in organiza-
tional transformation. Narratives are temporal, discursive constructions of the
past, present, or future events (Czarniawska, 2004). Thus, narratives under-
line the temporal aspect in organizational discourse, separating these from
other organizational discursive approaches (Vaara et al., 2016). For organiza-
tions, narratives form a central organizational practice. Antenarratives are seen
as a specific form of organizational narrative, referring to microstories, which
can represent sensemaking or sensegiving from past, current, or future events
(Boje, 2001). Thus, narratives and antenarratives can be used in servitization
research to understand the transition process over time. A narrative approach
to a practice-based study enables a fluid and dynamic depiction of the tran-
sition process, exposing many voices and enhancing a rich interpretation
(Cunliffe et al., 2004).

A Practice-Based Study of Servitization

A third way practice theories can be used in servitization is through
performing a practice-based study of servitization. A practice-based study
requires that the researcher understand what people do and say in their
everyday work and how different people’s activities are organized (Schatzki,
2012). A person participates in a number of practices every day. This means
that the practices are not easily identified, and an observer and/or a researcher
has to search to uncover them (Schatzki, 2012). Schatzki states that, “Whereas
material entities and activities can be directly perceived (this requires knowledge of
the bundles to which they belong and of teleology as well as motivation), practices
must be uncovered ” (2012, p. 24). For instance, when people collaborate, how
people interact at a certain moment in time can be observed, but a pattern
used for collaboration has to be uncovered over time. Service work is based on
the activities of professionals, yet with a centrality of intellectual and symbolic
skills in such (Alvesson, 2004), it is difficult to observe service work. On the
other hand, activities can be perceived and observed, such as observing the
activities of talking to a colleague while getting coffee in the morning, writing
a project proposal, or being in a customer meeting. The practices of collabora-
tion could involve all these activities of talking to a colleague, writing a project
proposal or being in a meeting, yet not easily detected as part of the practices
the first time they are observed. Rather, activities composing a practice are
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identified after having observed them over time or having been told about
them recurrently. Hence, practices are more ethereal than activities (Schatzki,
2012).

Practices can be uncovered by following the central activities of service
provision, such as writing a project offering and providing the service to the
customer. Following different activities and perceiving them over time will
provide an understanding of their worth or meaning in relation to other
related activities and to service provision. The activities form action hierar-
chies that are provided to perform the service. In this sense, the end of the
service provision is customer satisfaction, income, possibly customer reten-
tion and enhanced learning in the firm. Service provision, as such, can be
understood as a practice that is shared across the different particulars of
service deliveries to different customers. To uncover practices, a researcher
needs to perform ethnography or use methods such as videotaping prac-
tices, meeting with the practitioners, performing participant observation,
conducting interviews and obtaining the oral histories of the participants in
a practice (Schatzki, 2012).
These three ways to uncover the servitization transition through prac-

tice theory expose different angles from which to identify the changes. The
first, regarding practice emergence, persistence, or dissolution, focuses on the
microlevel changes of the practices, the related actions, activities and the orga-
nization of the practices to uncover the servitization transition. The second,
related to the action chains and the narratives used, mainly emphasizes the
macrolevel changes of the servitization. Finally, a practice-based study of
servitization aims at viewing the depth and breadth of servitization within
one firm.

3 Servitization Research Using Practice
Theory

There is a nascent body of servitization research using practice theory. In the
following, we will emphasize existing research within three different lenses:
microlevel changes, macrolevel changes, and servitization-as-practice.

Zooming in on Microlevel Servitization Practices

To view servitization and theorizing the practices, it is important to be able
to adjust the focus. The understanding of “zooming in” set forth by Nicolini
(2009; Palo et al., 2019) involves local accomplishments, such as real-time
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sets of doings and sayings, and the ability to perform a detailed study with
the discursive and material elements involved. A zooming in would produce a
detailed representation of practice, to get closer to the phenomena of interest
and to better understand the related doings and sayings. With a granular anal-
ysis, often using ethnomethodological methods such as conversation analysis,
zooming in could also entail foregrounding the tools and materials (Nicolini,
2009) used in servitization practices.

Some studies on servitization have zoomed in on doings and sayings when
studying transformation processes. For instance, Kohtamäki et al. (2020)
studied the paradoxical challenges in servitization and the practices used to
cope with these paradoxes. Palo et al. (2019) studied servitization as a business
model contestation, suggesting that contestations should be seen as a source
of creative input for the organization. Nordin and Ravald (2016) found
four practices to manage relational gaps: canceling, capitulating, combining,
and convincing. In their study of narratives in servitization research, Luoto
et al. (2017) identified four paradigmatic assumptions (constant develop-
ment, realist ontology, positivist epistemology, and managerialism) shaping
servitization research and calling for alternative narratives. Korkeamäki and
Kohtamäki (2020) studied discursive legitimation strategies when imple-
menting an outcome business model. Baines et al. (2020) identified a
servitization model that depicts the transition through the four stages of
exploration, engagement, expansion, and exploitation. Martinez et al. (2017)
explored the manufacturer’s servitization journey. They depicted servitiza-
tion as a process of continuous change. Kohtamäki et al. (2018) published
a book intending to collect practices and tools for servitization in the
practice-theoretical spirit.

Zooming Out of Servitization Practices at the Macrolevel

“Zooming out” is switching the theoretical lenses to understand and
view practices associated with the larger phenomena of organizational life
(Nicolini, 2009). Zooming out provides an overview without going into
extensive detail. Large social phenomena are, in practice, theory understood
as large nexuses of practice-arrangement bundles or constellations as even
larger bundles (Schatzki, 2016), such as corporations, ecosystems, industries,
and economic systems. Zooming out may involve following connections in
action, trailing the associations between practices through historical recon-
struction or real-time shadowing (Nicolini, 2009). Another angle is to study
the effects of different practice-arrangement bundles or constellations.
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Research on servitization that has zoomed out would refer to studies that
look beyond the nitty-gritty details of servitization processes and instead
analyze servitization at the ecosystem level, moving beyond the boundaries
of a single firm. Digital servitization has been seen as a phenomenon that
extends beyond firm boundaries. While very few studies in servitization
have actually used practice theory to analyze servitization, from micro- or
macroperspectives, there are studies that look beyond firm boundaries into
servitizing ecosystems. For instance, Sklyar et al. (2019) used an ecosystem
perspective on digital servitization. Their study unfolds the digital servitiza-
tion process, suggesting organizational integration and service centricity for
improved coordination of activities. Huikkola et al. (2020) considered how
servitization shapes boundaries by studying empirical cases of how servitiza-
tion changes firm boundaries. Kohtamäki et al. (2019) described how digital
servitization changes firm business models and boundaries, contextualizing
and discussing the transition at the level of company ecosystems.

Servitization-as-Practice

Instead of either zooming in or zooming out on servitization practices,
servitization-as-practice includes both micro and macro levels and has been
proposed to describe tools and constructs that enable or disable servitiza-
tion, that is, the change from standardized products and add-on services
to complex integrated product-service solutions (Kohtamäki & Rajala,
2016; Kohtamäki et al., 2018). The understanding of servitization-as-
practice has been inspired by the well-established strategy-as-practice (SAP)
perspective in strategy research and the growing entrepreneurship-as-practice
(EAP) community within entrepreneurship research. An understanding of
servitization-as-practice will therefore look to SAP research to expose how
the understanding of strategy has changed by using practice theory, which
can illuminate how servitization research may evolve.

SAP reconceptualizes strategy as an inherently social activity; strategy is
not something an organization has but rather something that its members
do. SAP advocates the need to get closer to the phenomenon of interest and
to better understand the “sayings” and “doings” in strategy work (Seidl &
Whittington, 2014; Whittington, 2006a) by looking at that which is prac-
tically, explicitly, and implicitly associated with strategy. Practice theory is
used as one theoretical foundation for the SAP perspective to shed light
on the enacted nature of strategizing (Chia & MacKay, 2007; Feldman
& Orlikowski, 2011; Jarzabkowski, 2004, 2005; Jarzabkowski et al., 2007;
Jarzabkowski & Spee, 2009; Whittington, 2006a). In SAP, Jarzabkowski
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et al. define strategizing and strategy as “a situated, socially accomplished
activity, while strategizing comprises those actions, interactions and negotiations
of multiple actors and the situated practices that they draw upon in accomplishing
that activity” (Jarzabkowski et al., 2007, pp. 7–8). SAP research uses practices
to understand the relational and enacted nature of strategizing, the explicit
strategizing practices and processes (Chia & MacKay, 2007; Jarzabkowski,
2008; Jarzabkowski et al., 2007; Jarzabkowski & Spee, 2009; Kornberger
& Clegg, 2011; Rasche & Chia, 2009; Whittington, Whittington 2006a,
2006b, 2007) and the implicit strategizing, which is an immanent part of
everyday practices and adaptive actions, whereas strategy-making is not neces-
sarily an intentional goal orientation but instead is relative to past experiences
and practical coping (Chia & Holt, 2006, 2009; Hydle, 2015; Vaara &
Whittington, 2012).

Following the research on SAP, servitization-as-practice should emphasize
the doings and sayings of servitization work, focusing on what is explicitly
and implicitly linked to servitization, and practice theory can be one theo-
retical foundation to view the enacted servitization activities. Servitization-
as-practice should therefore emphasize what practitioners do and say, their
servitizing , not what the firms have; servitization-as-practice could therefore
be an approach to view the enacted nature of servitizing . We understand servi-
tizing as the activities and interactions involved by multiple actors and the
use of materials when moving from products to services (Kohtamäki et al.,
2020).

4 Discussion

Theoretical Contribution

This chapter uses a practice-theoretical lens on servitization, with a primary
emphasis on Schatzki’s practice theory. The chapter responded to calls for
alternative narratives in servitization (Luoto et al., 2017), providing a specific
and novel perspective on understanding servitization.
The use of practice theory on organizational phenomena is not novel;

however, only a few studies use practice theory to understand servitizing.
We propose three different angles to use practice theory on servitization:
(1) servitization through practice emergence, persistence and dissolution; (2)
servitization as a transition process; and (3) practice-based study of serviti-
zation. We also expose three different ways in which existing servitization
research can be understood: zooming in on microlevel changes, zooming
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out on macrolevel changes, and servitization-as-practice. The contribution
of this chapter is to reveal these different angles to view servitization and the
understanding of servitizing.

Future Research Using Practice Theory in Servitization

Future research on servitization using practice theory may differently empha-
size microlevel or macrolevel servitization phenomena or practice-based
studies to uncover the transition. We suggest three different microlevel
research directions, one at the macrolevel and one practice-based, to view
organizational change.

Practice-theoretical research has much to give to servitization research.
Being a socially constructed business transition, servitization as an imple-
mentation project requires managerial sayings and doings that enable simul-
taneous thriving or products, services and software development in an
integrated manner. Certainly, few empirical studies exist on the sayings
and doings in managerial work at different organizational levels during
servitization (Kohtamäki et al., 2020; Palo et al., 2019). Hence, we propose:

Research direction 1. Managerial sayings and doings deserve practice-
theoretical insight.

Servitization research should focus on managerial discourse and narratives
to understand how managers construct servitization at their managerial work
and how those constructions change. Managerial constructions and rhetoric
can teach us much about the use of language when advancing servitization
and how it shapes managerial practices:

Research direction 2. Servitization research should tap into the discur-
sive constructions in servitization, e.g., how actors shape servitization through
sayings and narrative constructions.

Moreover, despite the interplay between the product, services, software and
humans, as a sociomaterial or sociotechnical phenomenon, very few studies
exist of servitization as sociomaterial practice (Naik et al., 2020). For instance,
the actual labor of a service worker is inherently sociomaterial. Without
the tools and materials needed for the work, the service worker cannot do
his/her job. Tools, tablets, virtual reality handsets, and artificial intelligence
also shape the future of service work (Orlikowski, 2000). Interesting research
opportunities exist under the concept of sociomateriality in servitization:

Research direction 3. Research is needed on the sociomaterial inter-
play between actors and their materials when planning and implementing
servitization.
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Based on the servitization literature, we know more about the prac-
tices used in advancing servitization. Little empirical research exists on how
companies shape ecosystems during servitization and digital servitization.
According to previous studies, companies need to reconstruct ecosystems
(Kohtamäki et al., 2019; Sklyar et al., 2019), and these practices are often
cocreated. How companies are actually crafting ecosystems, which tools they
are using, and how and what practices are performed are still understudied,
but important, phenomena:

Research direction 4. More research is needed about the practices
used to shape the ecosystem when moving toward digital servitization and
autonomous systems.

As suggested by many studies, servitization research has often been
conducted by using multiple case settings (Rabetino et al., 2018). Multiple
case studies can indeed provide important knowledge. However, the capacity
of case studies to provide a detailed analysis of servitization practices is
limited. In acknowledging that there are very few single case studies in
servitization research, we call for studies using single case methods and
conducting practice-based approaches. This would add to the existing body
of servitization research:

Research direction 5. Servitization research should assess the depths of
organizational change by using ethnographic methods and a practice-based
study in single case studies.
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Microfoundations of Servitization:
An Individual-Level Perspective

Wim Coreynen

1 Introduction

Firms increasingly create value for customers by combining products and
services into integrated solutions (Davies, 2004). They do so for a variety
of reasons: to increase their competitive edge, to enhance customer loyalty,
and to create new and stable revenue streams (Raddats et al., 2016). Yet
moving from basic offerings to solutions is not easy, and firms often do not
see immediate financial return, if at all (Gebauer et al., 2005). On top of
explaining why product firms should rethink their business, the literature has
started to stress how they can achieve growth through services (Kowalkowski
et al., 2017). The last two decades, the majority of papers published has been
concerned with finding how firms can alter their strategy, restructure their
organization, and what type of capabilities they should develop to successfully
create, sell, and deliver services (Raddats et al., 2019). Despite this variety of
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highly relevant topics, most papers share one shortcoming: They view serviti-
zation entirely from the firm level while often neglecting the individual level
(Rabetino et al., 2018; Rese & Maiwald, 2013).

In the increasing focus on strategy, structure and capabilities, the elemen-
tary truth about firms—that they are made up of individuals—seems to have
been forgotten (Felin & Foss, 2005). Many strategy researchers choose the
firm rather than the individual as the core level of analysis (Powell et al.,
2011), yet people and their different characteristics are the building blocks of
many collective phenomena and require careful consideration in both theory
development and empirical research (Felin et al., 2012). Also, there have been
several calls in recent servitization work to pay more attention to the role of
individuals and their influence on organizational outcomes (e.g., Rabetino
et al., 2017; Valtakoski, 2017).
This chapter discusses the current state of the microfoundations of servi-

tization from an individual-level perspective. First, we briefly introduce the
microfoundations movement and explain why it is a fruitful avenue for
future research. Next, we consult and summarize prior research on individual-
level components—namely cognitions, motivations, abilities, traits, and
behavior—and their relationship with servitization. Based on these insights,
we present a conceptual framework that can serve as inspiration for more
microfoundational work to follow suit. We end this chapter by discussing its
implications for theory and also management.

2 Theory Development

Microfoundations

A microfoundations approach explains collective phenomena, such as firms’
innovation strategies, by considering lower-level entities, such as organiza-
tional processes and individuals, as well as their interactions (Felin et al.,
2012). Conceptually, the microfoundations movement began in the early
2000s, as a reaction to the overemphasis on macro-level factors in strategy
and organization theory, and empirical work started to take off in the 2010s
(Felin et al., 2015). Researchers also started to focus on firms’ microfounda-
tions to build stronger conceptual foundations for servitization. For example,
Kindström et al. (2013) identified several key microfoundations that allow
product-centric firms to create dynamic capabilities for service innovation.
So far, servitization scholars have applied a microfoundations approach only
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to a limited extent, and recent work calls for future studies to further explore
the micro-level mechanisms of this service phenomenon (Valtakoski, 2017).

Exploring the microfoundations of servitization is a fruitful avenue for
further research for two main reasons. First, as a multi-level approach, it aims
to locate the cause(s) of a particular phenomenon at a level of analysis that is
lower than the phenomenon itself (Felin et al., 2015). In other words: the
microfoundations are concerned with at least two levels—the lowest level
being the individual. Thus, in order to explain firm strategy and organiza-
tional behavior (as macro-level outcomes), the microfoundations approach
considers individual-level factors as potential causes. For example, Gebauer
et al. (2005) explain how different cognitive processes limit managers to
extend into the service business (we will explain this study’s results in further
detail shortly). Second, it sheds light on firm-level heterogeneity by consid-
ering individual-level components, such as people’s characteristics, abilities,
and cognitions (Felin et al., 2012). In particular, behavioral strategy uses
insights from cognitive and social psychology to enrich strategic management
theory and practice (Powell et al., 2011). For example, Coreynen et al. (2020)
recently found that decision-makers driven by different motives pursue servi-
tization for different strategic purposes (we will also address this further
later).

Cognitions

A person’s cognitions are one of many building blocks to understand collec-
tive phenomena (Felin et al., 2012). Cognitive psychology focuses on the
mental processes present within individuals (Powell et al., 2011). When
people try to envision future scenarios and strategies, they rely on their cogni-
tions, especially when there is little experience to draw on (Felin & Zenger,
2009).

Going back to the study by Gebauer et al. (2005), the authors found
that several cognitive phenomena limit managers to extend into the service
business: an overemphasis on tangible product characteristics, a failure to
recognize the economic potential of services, and an aversion of the internal
risks (e.g., the firm may not have the required capabilities) and external
risks (e.g., customers may not be willing to share knowledge outside the
firm) that come with servitization. These cognitions are often embedded in
manufacturing firms, and changing them is often a process that should grow
organically. When they are present, it has been found that managerial motiva-
tion to extend into service is limited and that the share of investments is small
(Gebauer & Fleisch, 2007). Once managers overcome these cognitions—that
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is, when they put less emphasis on products’ tangible features, see the value
of services, and are less risk-averse—they are more likely to develop a service
business strategy (Gebauer, 2009). On top, they will empower and coach
employees to behave in a service-oriented way.

It is not only important that managers change their cognitions, but also
employees should be convinced of the value of services. When employees
see the financial potential of services, they will leverage them to augment the
product offering and improve the customer relationship, which leads to better
firm performance (Gebauer et al., 2010).

Motivations

Related to, yet different from, cognitions are a person’s motivations, which
refer to an individual’s willingness to perform a task, and the level of effort
they choose to exert (Johnstone et al., 2014). In short: motivation explains
why people act a certain way. For instance, managers are motivated to extend
into service when they place a high reward on it, perceive a high probability
that they will be successful in their efforts and that their efforts will result in
the reward (Gebauer et al., 2005).

McClelland (1987), one of the pioneering scholars to use a motivational
perspective for studying entrepreneurial behavior (Frese & Gielnik, 2014),
identified several key intrinsic motives, including the need to achieve (i.e., to
excel by mastering difficult skills), to affiliate (i.e., to maintain good relations)
and the need for power (i.e., to control and influence). In their empirical
study, Coreynen et al. (2020) found that decision-makers driven by achieve-
ment or affiliation are likely to pursue servitization, whereas those driven
by power are not. They also found that achievement-driven decision-makers
prefer servitization to compete through highly innovative product-service
offerings rather than low prices, for instance. Though this type of research
is still in its infancy, it shows that people’s underlying motivational structure
influences how they behave in business.

Also from a service employee’s point of view, it has been found that people
are better at selling services when they are intrinsically motivated to do so
(Ulaga & Loveland, 2014), and that people will deliver higher-quality services
when they believe the nature of their work is interesting, fulfilling, and chal-
lenging, and when it allows them to use their abilities and personal skills
(Kreye, 2016).

People can also be extrinsically motivated to sell and deliver high-quality
services—for instance, some firms create different financial incentives and
rewards systems to change employees’ behavior (Antioco et al., 2008; Gebauer
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et al., 2010; Johnstone et al., 2014)—yet these extrinsic motivational drivers
have been found less important than people’s intrinsic motivation (Kreye,
2016).

Abilities

A person’s ability refers to the knowledge and skills that are necessary to
perform a job, and it is influenced by factors such as education, experi-
ence, and personality traits (Johnstone et al., 2014). The microfoundations
movement considers individual abilities as the cornerstone for building firm
capabilities (Helfat & Peteraf, 2015), and therefore they may be considered
even more important (Felin & Hesterly, 2007). Some people have an apti-
tude for particular service skills and develop them more easily, while others
may have an aversion to move into service-oriented roles (or they are limited
in the role they can take in the organization) (Baines et al., 2013; Johnstone
et al., 2014). It is estimated that only one-third of employees switch easily
from selling products to services. The majority of salespeople needs massive
train or need to be reassigned—sometimes firms even need to bring in new
people with entirely different skills and mindsets (Ulaga & Reinartz, 2011).
Therefore, recruitment and training are crucial success factors for servitization
(Fliess & Lexutt, 2019; Kohtamäki et al., 2015).

Overall, employees in charge of delivering services need to possess both
product and technical knowledge, combined with various excellent service
delivery attitudes and behaviors (Johnstone et al., 2014). Also in digital servi-
tization, which refers to the integration of service and technology, the right
mindset and skills are considered at least as important as technical roles
(Schymanietz & Jonas, 2020). So far, the literature discusses three main abil-
ities that sales representatives of product firms should possess in order to
successfully sell services.

First, sales reps should be more humanistic in their behavior, as opposed
to people in production who think more technocratically (Baines et al.,
2013). For example, they should be able to listen and appeal to the customer
(Antioco et al., 2008), be empathetic with their problems (Baines et al.,
2013), build close customer relationships (Rese & Maiwald, 2013), and
remain knowledgeable about customers’ goals and processes (Böhm et al.,
2020). Second, they need to be able to go outside their comfort zone
(Ulaga & Reinartz, 2011), modify their working routine to comply with
customer requirements (Baines et al., 2013), and find creative solutions to
solve customer problems (Matthyssens & Vandenbempt, 1998). Third, they
need good networking skills, so they can access the right decision-makers in
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the customer organization—often higher-up in the hierarchy—and consult
and coordinate with employees of their own organization (Baines et al., 2013;
Böhm et al., 2020; Ulaga & Reinartz, 2011).

Traits

A person’s ability to sell and deliver high-quality services is influenced by
her/his personality traits (Johnstone et al., 2014). As one manager explained:
“Product salespeople are from Mars, while services sales people are from Venus”
(Ulaga & Reinartz, 2011: 13). So far, there has been limited research into the
personality traits associated with successful servitization. Two relevant studies
are by Ulaga and Loveland (2014) and Baines et al. (2013), who identified
several traits related to high service sales and positive customer experience,
respectively.

First, employees should be intelligent and eager to learn. They should be
able to think abstractly (i.e., focus on the big picture rather than on the
practical details), be open to experiment with new ideas, techniques and
procedures to find answers to their own questions, and work to continuously
improve themselves. Second, they should be authentic and have a desire to
help others. They should genuinely commit to helping customers and also be
prepared to tell them the truth. Third, they should be dependable and strive
hard to honor all commitments until the assignment is completed. Finally,
they should be resilient and emotionally stable, so they can better deal with
the pressures and stress associated with working with customers.

Behavior

Depending on an individual’s cognition, motivation, and ability to extend
into service, (s)he will either support or resist servitization (Rese & Maiwald,
2013). When managers see the value of servitization, they are more likely
to behave in a service-oriented way by empowering employees to respond
to a broader range of customer problems, setting rewards, coaching, and
supporting them in solving customer problems. This in turn increases
employees’ valuation of services, leading them to start serving customers as
trusted advisors, problem solvers and performance enablers (Gebauer et al.,
2010). They may even change their working hours and tasks to match
customer demand (Baines et al., 2013).
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When faced with organizational resistance to servitization, employees
can adopt several tactics (Lenka et al., 2018). In case of cultural resis-
tance, which often occurs when manufacturers do not see the value of
servitization, employees can build awareness and convince others (i.e., evan-
gelizing) to adopt service initiatives. For instance, they can demonstrate how
services relate to the overall goals of the firm (Antioco et al., 2008). When
there is structural resistance—meaning the firm’s structure simply does not
allow employees to pursue new service ideas—they can work covertly and
without authorization (i.e., bootlegging). For example, a business unit of a
stainless-steel pump manufacturer developed its own sales approach focused
on offering customers “peace-of-mind” (Shankar et al., 2009) rather than
just selling equipment (Coreynen, 2019). In case of strategic resistance—
that is, the firm emphasizes the pursuit of other business opportunities—
employees can leverage internal (or external) resources and try to define
the agenda, including success criteria, to keep servitization implementation
moving (Antioco et al., 2008). Finally, in case of procedural resistance, they
can collaborate with colleagues to overcome internal obstacles to servitiza-
tion initiatives. For instance, personnel can convince top management by
presenting the gains that they will obtain from supporting services (Antioco
et al., 2008).

Conceptual Framework

Recently, Coreynen et al., (2020: 190) defined the microfoundations of
servitization as “the influence of individual-level factors on firm-level service
decisions, actions and outcomes.” Based on this definition and the consulted
literature, we present the following preliminary conceptual framework (see
Fig. 1). Its purpose is to further advance research in the microfoundations of
servitization by further unraveling the influence of individual-level factors—
cognitions, motivations, abilities, traits, behavior, and more—on firm-level
components, such service strategies, capabilities, organization, culture, and
performance.

Because the microfoundations are a multi-level approach that aims to
locate the causes of particular phenomena at a lower level of analysis than the
phenomenon itself (Felin & Foss, 2005), we draw a dividing line between
firm-level and individual -level components. Also, we separate firms’ perfor-
mance and people’s behavior, which are extrinsic and directly noticeable, from
their inherent components such as firms’ culture and people’s motivations,
which are often less observable. For example, a firm’s growth can be easily
measured by calculating its revenues or profits, but it is more difficult to put
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Fig. 1 Conceptual framework

a number on a firm’s service strategy and culture. Similarly, it is easier to
observe a person’s behavior than her/his cognitions and motivations.

Based on the consulted literature, we are able to see several connections
(for sake of clarity, we do not plot all relationships in Fig. 1). For example,
depending on managers’ motivations and cognitions vis-à-vis services, firms
are more (or less) less likely to develop a service business strategy (Coreynen
et al., 2020; Gebauer, 2009); managers with problem-solving abilities are
likely to make sound strategic investments related to business model design
(Helfat & Peteraf, 2015); when managers and employees behave in a service-
oriented way, the satisfaction and loyalty of customers will be enhanced and
the performance of their firm increases (Gebauer et al., 2010); firms also
perform better at selling and delivering high-quality services when employees
are motivated to do so (Kreye, 2016; Ulaga & Loveland, 2014), and so
on. Plotting these connections reveal many potential direct, moderating, and
mediating relationships (Venkatraman, 1989), which have either already been
confirmed by prior research or require further investigation. Also, the compo-
nents presented in Fig. 1 cover a variety of more specific research topics, such
as a person’s intrinsic versus extrinsic motives (Coreynen et al., 2020; Kreye,
2016), her/his ability to listen and appeal to the customer (Antioco et al.,
2008), and personality traits, such as introversion, openness, and conscientious-
ness, which have been associated with successfully selling services (Ulaga &
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Loveland, 2014), and for which scales can be drawn from literature, such
as McClelland’s (1987) Big Three motives and the HEXACO Personality
Inventory (Lee & Ashton, 2004).

We purposefully use no single but double arrows for Fig. 1. Though
the purpose of microfoundations research is to find individual-level causes
for firm-level phenomena (suggesting arrows that point upwards and right-
wards), the relationships are more complex. For example, when firms alter
their strategy , the motivation of employees to sell services will change (Ulaga
& Loveland, 2014), suggesting a downwards pointing arrow. Also, when
firms initially perform bad at providing services, the motivation of managers
may disappear (Gebauer et al., 2005), suggesting a downwards and left-
wards pointing arrow. In sum, rather than proposing direct, causal effects
between individual-level and firm-level service components, we consider the
relationships to be more complex and very much interrelated.

Of course, Fig. 1 does not take into account all individual-level factors that
may influence servitization. For instance, people’s education, job tenure and
social network (Felin et al., 2012) are left out for the simple reason that—to
the best of our knowledge—there currently is no literature available on the
matter. It could be argued, for example, that job tenure negatively relates to
managers’ motivation to develop service opportunities. Managers that have
been around the firm for a long time may prefer the status quo—that is, they
focus on improving and selling highly innovative products—whereas later
generations, who are more familiar with service platforms such as Uber and
Spotify, may be more likely to explore new business models. Furthermore,
on the firm-level side, additional elements such as firms’ HRM practices
may also be considered. Though HRM is found to significantly influence
firms’ performance (Homburg et al., 2003; Kohtamäki et al., 2015), its foun-
dations probably also lie at the level of the individual. For example, HR
managers’ cognitions, motivations, and abilities probably strongly influence
a firm’s personnel recruitment and training practices.

3 Conclusion

Theoretical Implications

This chapter calls for further research into the microfoundations of servitiza-
tion. For too long, the strategy and management domain and the servitization
research field in particular have looked at firms emphasizing heterogeneous
strategies and leveraging different capabilities with varying degrees of success,
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implicitly sidelining the people that build the organization as homogeneous,
malleable beings. Yet in the context of industrial services, the people compo-
nent is an important driver for creating competitive advantage (Matthyssens
& Vandenbempt, 1998). In sum: heterogeneity not only exists on the firm-
level, but it is present on all levels—the individual being the most basic,
foundational level that should be considered (Felin et al., 2015).

Based on a diverse set of articles, this chapter shows that people are made of
different components—cognitions, motivations, abilities, traits, behavior and
more—that either support or hinder firms in their service transition (Rese
& Maiwald, 2013). Furthermore, by plotting these individual and firm-level
components as well as their relationships onto a conceptual framework, we
provide inspiration for more microfoundational work to follow suit. This
chapter thus joins the call for more theoretical foundations and substantial
theoretical extensions in servitization research from a micro-level, individual
perspective (Rabetino et al., 2017; Valtakoski, 2017).

Managerial Implications

Moving from basic offerings to integrated solutions is not only a matter of
changing the organization to better sell services on top of products, it also
requires a transformation of the people involved. Managers should be aware
of the complex interactions between different individual-level components
(Gebauer et al., 2010), such as cognitions, motivations, abilities, and traits,
and be closely involved in shaping and managing people’s beliefs, skills and
behavior. A service-oriented mindset should be shared by the entire orga-
nization, not just the people that deal with customers (Kohtamäki et al.,
2015).

In order to win over people’s hearts and minds about servitization, there
should be more internal discussions about the benefits and risks of main-
taining the current product business versus developing new services. Individ-
uals with a strong service conviction should take the lead in convincing others
to adopt new service initiatives, thus generating more organization-wide
support (Lenka et al., 2018). Also, employees should receive proper training
in order to create, sell, and deliver services. This requires entirely different
skillsets, such as the ability to listen and be empathic to customer prob-
lems (Ulaga & Loveland, 2014). Managers should also actively reconsider
the way employees are assessed and compensated (Homburg et al., 2003), for
example, by emphasizing customer satisfaction and retention numbers rather
than pure sales figures. Finally, when recruiting personnel, the firm should
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use different criteria that focus not only on experience and skills but also on
motivations and personality.
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Revitalizing Alignment Theory for Digital
Servitization Transition

Bieke Struyf, Paul Matthyssens, and Wouter Van Bockhaven

1 Introduction

With the rise of Industry 4.0 technology, manufacturing companies increas-
ingly look toward services as a way of extending their revenue stream and/or
reinforcing their competitive position (Bustinza et al., 2018; Coreynen et al.,
2017; Kohtamäki, Parida et al., 2020). Provided that product and price are
becoming decreasingly less powerful means of differentiation, human interac-
tion and service support are growing in importance as distinguishing factors
in B2B relationships (Matthyssens & Vandenbempt, 2008). Servitization, or
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the addition of services to manufacturers’ core product offerings to create addi-
tional customer value (Raddats et al., 2019: 207; Vandermerwe & Rada, 1988)
builds on these factors and has been shown to lead to increased and steadier
profits, improved customer relationships and market differentiation (Oliva &
Kallenberg, 2003; Rabetino et al., 2017).

Digitalization enables and encourages the development of (advanced)
services (Coreynen et al., 2017; Kohtamäki et al., 2019) and has given
rise to digital servitization, a strategy in which firms provide customers
with technology-enabled knowledge-based services (Bustinza et al., 2018;
Coreynen et al., 2017). Even though a high level of servitization might
be required to financially benefit from digitalization (Kohtamäki, Parida
et al., 2020), digital servitization has been identified as a potential answer to
the service paradox, the phenomenon in which increased revenues following
servitization are accompanied by decreasing profits (Gebauer et al., 2005: 14).

Despite clear benefits, the transition toward digital servitization has proven
to be challenging. Lack of market readiness (Coreynen et al., 2017), slow
adaptation of the organizational identity and the accompanying business
model (Tronvoll et al., 2020), and complex ecosystem relationships (Sklyar
et al., 2019) are only a few elements holding companies back from effec-
tively implementing digital servitization. Since Rapaccini et al. (2020) stated
that the COVID-19 crisis will likely accelerate the transition toward digital,
and stress the importance of advanced services for manufacturing compa-
nies’ future crises resilience, understanding what facilitates an effective move
toward digital servitization becomes important.

Matthyssens and Vandenbempt (2008) previously proposed alignment as a
solution to overcome barriers to the transition from basic products to services-
based solutions. Alignment, or the appropriateness or agreement between
competitive situation, strategy, organization culture and leadership (Chorn,
1991: 20) is said to be an iterative process shaped through endless interactions
between internal and external stakeholders, organizational resources, and the
company’s strategic path in order to effectively respond to environmental
changes and internal tensions (Yeow et al., 2018). Reaching peak effectiveness
requires full alignment (Chorn, 1991). Tsoukas and Chia (2002), however,
indicated that—although organizations organize for change—they are them-
selves simultaneously shaped by the same change processes. Organizational
practices and routines which are instigated to support strategic transitions
are subject to continuous change due to interactions between organizational
actors. Hence, unexpected implications are likely to occur throughout the
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implementation of strategic change, making continuous alignment essen-
tial to keep navigating toward the desired end goal and eventually reap the
benefits from digitalization (Günther et al., 2017).
The importance of continuous alignment is strengthened by the radical

and integrative nature of Industry 4.0 (Kagermann, 2015; Yeow et al., 2018).
In this paradigm, systems are built upon systems and weaved across busi-
ness units, value chain partners, and novel actors, which are added to a firm’s
ecosystem the more it evolves toward the development of complex, total value
solutions (Frank et al., 2019; Gebauer et al., 2013). Being able to realize a
digital strategy embedded in a growing web of interdependent actors neces-
sary for value creation and delivery, requires a different approach, including
high levels of external alignment (Adner & Kapoor, 2010; Berghman et al.,
2006). Simultaneously, the disruptive nature of Industry 4.0 technology is
expected to evoke strong emotional responses at individual and organizational
levels which are likely to interfere with learning and mobilization processes
essential to the establishment of the required organizational change (Huy,
1999; Vuori & Huy, 2016).

Digital servitization (DS) thus poses considerable challenges to organiza-
tional (internal) and market (external) alignment, both which are required in
order to financially benefit from DS implementation (Kohtamäki et al., 2020;
Sklyar et al., 2019). So far, however, alignment theory has not been applied
as an additional lens to DS. Building on the work from Matthyssens and
Vandenbempt (2008) we therefore ask ourselves:How can alignment theory
contribute to opening the black box of digital servitization transition
success or failure?

By answering this question, we contribute to literature and managerial
practice in several ways. First, we answer the call by Tronvoll et al. (2020) for
an examination of inter- and intrafirm tensions associated with digital servi-
tization transition (DST). The application of an alignment theory lens allows
us to boost understanding of the incurring conflicts as well as gain insight into
factors contributing to effective DST. Additionally, the work of Alghisi and
Saccani (2015), which focuses on internal and external alignment challenges
in servitization companies, is extended by the introduction of digitalization as
an additional complication. Finally, the developed alignment framework for
DST can inspire future theory development and help practitioners to reduce
risks by facilitating internal and external accord as they transition toward DS.

In what follows, we first assess the main literature on alignment theory
after which servitization alignment challenges are reviewed. Next, the DST
framework is introduced and discussed. We conclude with an overview of
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contributions, limitations and potential future research avenues which follow
from the account.

2 Theory Development

Alignment Theory

The idea that alignment might contribute to supernatural profits (Powell,
1992) through increased organizational efficiency (Chorn, 1991) has gener-
ated continuous interest for the subject in the fields of among others,
management literature (Kathuria et al., 2007; Matthyssens & Vandenbempt,
2008), information systems research (Venkatraman et al., 1993; Yeow et al.,
2018), and human resource development (Alagaraja & Shuck, 2015; Saks &
Gruman, 2014).
Traditionally, alignment theory has mostly focused on the internal fit

between strategy, structure, and culture (Quiros, 2009; Sender, 1997).
Given increasing interfirm interdependencies resulting from digitalization
and the accompanying high integration of systems (Horváth & Szabó, 2019;
Vendrell-Herrero et al., 2017), both internal processes and the organization’s
environment are to be considered upon the evaluation of digital servitiza-
tion transitions (Matthyssens & Vandenbempt, 2008; Sklyar et al., 2019).
Following Chorn (1991) and Sender (1997) we define alignment as an
organization’s pursuit of systematic agreement between competitive strategy,
organizational structure and culture, leadership style, and the external envi-
ronment.

Alignment theory finds its origin in congruence theory (Quiros, 2009)
in which correspondence between context (inputs), organization (transfor-
mation process), and results (output) is investigated (Nadler & Tushman,
1988). According to the congruence model by Nadler and Tushman (1988),
changes in the external environment are translated into strategy upon which
the organization and its underlying mechanisms are transformed in order
to realize the strategy and render proper results. Berghman et al. (2006),
however, proposed a more proactive, market driving approach. Rather than
simply reacting to market trends, companies would be able to align their offer
with the market and meet customer expectations by anticipating changes in
them. Such an approach would increase an organization’s ability to create new
customer value, break the industry recipe, and contribute to manufacturers’
sustainable competitive advantage.
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Whatever the direction of adaptation, both alignment and congruence
theory consider strategy as a bridging tool between the internal and external
environment. Day (1994) presented strategy development as one of the
spanning processes which allows alignment between the internal appraisal
of the firms and the external assessment of environmental opportunities and
threats (Kathuria et al., 2007: 504). This indicates that strategy development
largely depends on management’s subjective perception and interpretation
of organizational tensions and market changes. Literature supports the idea
that mental models or cognitive maps of decision-makers strongly influ-
ence managerial actions and the way information is interpreted (Day, 1994;
Matthyssens & Vandenbempt, 2003). Leadership thus (unconsciously) plays
a distinct steering role in alignment processes (Hodgkinson & Healey, 2014).

Alignment not only matters in strategy development. It also plays an
important part during the implementation process in which “higher level”
congruencies between strategy, structure, culture and the larger system find
their translation into “lower level” revisions of organizational resources, capa-
bilities, and processes which eventually enable strategy realization (Kathuria
et al., 2007). In the context of technology adoption, past research shows
implementation often fails precisely due to the lack of alignment between the
implemented technology and the organizational goals (Venkatraman et al.,
1993).

Companies effective at harmonizing the internal organization with the
market environment might enjoy superior performance (Yeow et al., 2018).
Indeed, alignment has been shown to facilitate the accomplishment of orga-
nizational objectives (Quiros, 2009) and holds the potential for boosting
financial performance (Böhm et al., 2017). Powell (1992) pointed toward
alignment as a possible strategic resource to the extent that alignment
followed from integrative capacity or organizational skill. Porter (1996: 13)
even coined strategic fit fundamental to the sustainability of competitive
advantage.

Not all is gold that glitters though. Literature demonstrates that while
aiming for accord, alignment practices can make organizations more suscep-
tible to inertia, limiting their potential for change. This is called the alignment
paradox (Tallon & Kraemer, 2003: 1). By enabling success for one strategy,
alignment simultaneously reduces an organization’s agility, hindering the
successful implementation of the next strategy (Yeow et al., 2018).

Nonetheless, achieving “perfect harmony” remains challenging (Alghisi
& Saccani, 2015; Yeow et al., 2018). Chorn (1991: 23) referred to align-
ment as an unachievable yet worth pursuing moving target . The challenge
would lie in the interdependency of the different elements which mutually
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influence each other through constant interaction (Quiros, 2009). Digitaliza-
tion only increases those interdependencies (Sklyar et al., 2019; Yeow et al.,
2018). Implementation of highly integrated systems and technology enable
co-creation activities which cross company boundaries, making organiza-
tions gradually more vulnerable to the larger network in which they become
embedded (Adner & Kapoor, 2010; Horváth & Szabó, 2019). Aligning the
competitive strategy and internal organization with the external environment
thus becomes more important and difficult as companies transition toward
digital servitization (Sklyar et al., 2019; Yeow et al., 2018). Organizational
alignment too is expected to be hampered by digitalization. The disruptive
nature of digital technology (Kagermann, 2015) would among others require
a new digital mindset (Ringberg et al., 2019) and ditto skills (Saunila et al.,
2019). Emotions are expected to run high in response to the (digital) strategic
change (Huy, 1999), especially in cases where the implementation of tech-
nology puts the organizational identity into question (Hodgkinson & Healey,
2014; Tronvoll et al., 2020). Indeed, Horváth and Szabó (2019) found orga-
nizational resistance to be a significant hindrance to the implementation of
Industry 4.0 technology.

Digitalization thus boosts the internal and external alignment challenge
(Yeow et al., 2018). Yet, transitioning toward servitization alone can already
be a daring feat (Zhang & Banerji, 2017). In the following section, servitiza-
tion alignment challenges are presented.

Aligning for Servitization

Several authors have identified organizational and market alignment as
enablers of successful servitization transitions (Matthyssens & Vandenbempt,
2008; Palo et al., 2019). Exploratory research by Alghisi and Saccani (2015)
discerned strategy, organizational culture and structure, and service portfolio
as internal aspects requiring alignment. Customers and the service network
were found to be central to market alignment. We structure our discus-
sion around these five elements after which challenges to alignment and the
importance of leadership for effective change management are reviewed.

Regarding strategy, the implementation of servitization has been described
as an intrinsically complex, incremental, discontinuous, emergent process
that often takes place without a clearly directed effort (Matthyssens &
Vandenbempt, 2008; Raddats et al., 2019: 214; Tronvoll et al., 2020).
According to Palo et al. (2019), servitization follows from repeated business
model contestations in which the prevalent goods-dominant logic conflicts
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with a developing service-based logic. Organizational practices and capabil-
ities, the business model and the service offer, as well as co-creating value
partners are adapted gradually in response to these collisions as the company
moves toward the new dominant paradigm.

After all, the shift in dominant logic from product vendor to service
provider significantly affects every aspect of organizational life requiring
realignment at different levels of the company (Gebauer et al., 2005;
Rabetino et al., 2017). Kowalkowski et al. (2017) distinguished among other
issues with the adaptation of organizational structure and the adoption of
a service culture in organizations looking to benefit from service business
opportunities. Yet, accordance between strategy and organizational structure,
and an organizational culture which supports a service mindset are essential to
service growth and securing profits from servitization (Neu & Brown, 2005;
Palo et al., 2019; Zhang & Banerji, 2017).

Another element which considerably contributes to ensuring financial
benefits, is the alignment of the offer with the market. Manufacturers
could do well to create a balanced service portfolio of standardized and
customized solutions (Matthyssens & Vandenbempt, 2010). Balancing both
might enable scalability of the service portfolio (Alghisi & Saccani, 2015)
and help counter the service paradox (Gebauer et al., 2005). Furthermore,
customers must be effectively charged for the additional benefits they receive
(Gebauer et al., 2005; Matthyssens & Vandenbempt, 2008). This might
entail some (initial) convincing and proper framing of the solution toward
clients (Alghisi & Saccani, 2015; Coreynen et al., 2017). New capabilities
among which service capabilities, customer and supplier interface capabilities,
and knowledge management capabilities will need to be developed to enable
a successful servitization transition (Alghisi & Saccani, 2015; Saunila et al.,
2019; Sousa & da Silveira, 2017). For indeed, understanding the customer’s
perspective is vital to continuously develop novel value propositions which
fit customers’ interests and their processes (Liinamaa et al., 2016; Zhang &
Banerji, 2017). Developing an organizational culture and structure which
enables customers’ knowledge absorption in a proactive manner can consid-
erably contribute to external alignment and strategic advantage (Berghman
et al., 2006; Kamalaldin et al., 2020). Changes in organizational culture
and structure can also enable organizations in becoming market driving.
According to Berghman et al. (2006), marketing could even play a central
role in the servitization change process.

In addition, the need for cultural alignment extends beyond the internal
organization to include customers and the wider service network (Alghisi &
Saccani, 2015). According to Palo et al. (2019: 494), servitization involves a
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collective change in which the entire service and sales departments, the organi-
zation and its customers must engage in collective practices, and/or align their
practices accordingly. For servitization to be successful, customers need to
understand the value of services and agree with the shift from ownership
to access and/or fruition of product benefits (Alghisi & Saccani, 2015).
The service network, in its turn, needs to buy into the premise of actively
providing advanced services. Careful selection of partners can contribute to
establishing common ground (Alghisi & Saccani, 2015). In addition to a
shared service mindset, trust and commitment between co-creating service
network partners is crucial for the creation and delivery of complex services
(Palo et al., 2019). This can be difficult in an industry which traditionally has
been plagued by mistrust. Strong relationship management skills will need to
be developed to replace rivalry with deliberate, constructive partnerships.

More alignment challenges can be encountered at the lower organizational
level. Processes, resources, financial targets, and value propositions all need
to be readjusted to fit the new strategy (Kowalkowski et al., 2017; Oliva
& Kallenberg, 2003; Rabetino et al., 2017). Proper harmonization requires
successful organizational change (Sender, 1997). Unfortunately, effectively
transforming a manufacturing company to profit from servitization is still one
of the most significant challenges for servitization practitioners (Baines et al.,
2017; Bigdeli et al., 2017). The necessary learning processes and mobilization
of actors could be hindered by strong emotions evoked by the radical nature
of changes in organizational identity (Huy, 1999; Vuori & Huy, 2016).

Literature has illustrated the impact of management and the importance of
leadership (style) for effective change management (Seah et al., 2014; Vuori
& Huy, 2016). Kim and Toya (2019) found that in Japanese manufacturing
firms charismatic leadership enabled the transformation process whereas auto-
cratic and autonomous leadership hindered the transition toward provision
of service. Leadership and commitment were presented as essential to the
translation of strategy into befitting organizational routines, processes and
behavior (Alghisi & Saccani, 2015) and the service orientation of manage-
ment’s values and behavior was found to have a direct effect on servitization
performance (Fliess & Lexutt, 2019). Alghisi and Saccani (2015: 1230) even
named top management vision, motivation, leadership and everyday commitment
[…] extraordinary levers for successful servitization transition.

On a more general level, adaptive leadership strategies and organiza-
tional culture have been identified as considerably influencing firms’ adaptive
capacity (Seah et al., 2014). According to Chorn (1991), managing the inter-
dependencies between situation, strategy, culture, and leadership in order to
achieve alignment, is the main responsibility of management. By shaping the
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organizational context to fit the servitization strategy, leadership may well
(indirectly) influence employee behavior and thus facilitate the transition
toward servitization (Chorn, 1991; Seah et al., 2014). Despite the promised
benefits, however, little research has been undertaken in this area. Further
exploration of the role of leadership in servitization transition processes is
warranted (Kowalkowski et al., 2017).
To sum up, transitioning toward servitization causes tensions to rise both

internally and externally to the organization. By focusing on aligning the
service strategy, the internal organization, the service portfolio, customers,
and the service network, manufactures can enhance their chances at success-
fully realizing servitization. In the next section, we develop a framework for
digital servitization transition by applying this alignment lens. Propositions
for future studies are developed.

An Alignment Lens for Digital Servitization Transition

The digitalization of the manufacturing industry offers new opportunities
for servitization (Coreynen et al., 2017; Kohtamäki et al., 2019). Align-
ment challenges, however, are expected to intensify with the implementation
of digital technologies. The disruptive nature of digitalization (Vendrell-
Herrero et al., 2017), the increase in interdependencies between organization,
customers, and the service network which follows from it (Adner & Kapoor,
2010; Horváth & Szabó, 2019), and the potential for the design and delivery
of increasingly complex data-enabled solutions (Gebauer et al., 2013; Sklyar
et al., 2019) are likely to enhance internal and external incongruencies,
boosting the need for alignment in order to effectively profit from the digital
servitization strategy (Kohtamäki et al., 2019; Tronvoll et al., 2020).

Digitalization or the use of digital technology to provide new value-creating
and revenue-generating opportunities (Sklyar et al., 2019: 450) is said to
add complexity to servitization (Kohtamäki et al., 2019). Matthyssens and
Vandenbempt (2008) already recognized a growing degree of intricacy
between co-creating value chain partners of advanced services. Digitaliza-
tion now supports this trend through high integration of systems across firm
boundaries (Kohtamäki et al., 2019). Hence, challenges to organizational and
market alignment become intertwined.

In this paragraph, we focus on digital servitization. We investigate how
the intertwinement between organizational and market alignment chal-
lenges affects the servitization alignment challenges formerly distinguished by
Alghisi and Saccani (2015). Based on literature and building on the authors’
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model, we examine the intensifying effect of digitalization and identify five
essential thrusts for DST alignment. Figure 1 shows the resulting framework.

Our discussion starts at the spine of the framework where digital service
strategy and the digital service portfolio, elements central to solving the para-
doxical tension between internal and external demands, are located. Next,
we examine changes to relationships with customers and the wider service
network following the introduction of digitalization. We round up at the
organizational level where we take a closer look at changes to organizational
culture and structure, and the facilitating power of leadership. Throughout
the discussion levers for DST alignment are highlighted.

Digitalization firstly intensifies the challenge of effectively translating
opportunities, in this case technological opportunities, into a coherent service
strategy. Aside from converting technology into customer-oriented value
propositions (Gebauer et al., 2005), congruency between digitalization and
servitization levels should be guarded (Kohtamäki, Parida et al., 2020).
Misalignment could lead to the occurrence of a digitalization paradox, a
situation in which manufacturers struggle to realize returns on their digital
investments despite the demonstrated ability of digitalization to enhance revenue
(Gebauer et al., 2020: 314). We recognize the formulation of a clear digital
service strategy as the first thrust to DST.

Digitalization also intensifies the challenge of configuring business models
to include service offerings to fit the new service strategy (Palo et al., 2019:
486). Since digitalization embeds a firm even further into its ecosystem,
business models and the digital service portfolio need to be increasingly
aligned with the business models of ecosystem partners (Kohtamäki et al.,
2019). The reason is twofold. First, a manufacturer’s potential digital service
offering often relies on capabilities and technologies of fellow ecosystem
actors (Kohtamäki et al., 2019). Second, existing service revenues and part-
nerships with customers and suppliers might become endangered when
digitalization supports the extension of services both upstream and down-
stream the value chain (Gebauer et al., 2020; Vendrell-Herrero et al., 2017)
leading to an intensification of competition (Alghisi & Saccani, 2015). The
wish to safeguard relationships which are essential to value creation and
capture might hinder the extension of the digital service portfolio (Paiola
et al., 2013). Effective harmonization of a company’s digital service port-
folio with the interests and capabilities of its ecosystem partners is therefore
identified as a second thrust to DST.
This also includes proper alignment with customers’ wants and expecta-

tions. Customer-centricity and a service-centric mindset are essential for the
successful development and adoption of novel digital service offerings (Sklyar



Revitalizing Alignment Theory … 271

Se
rv

ic
e 

ec
os

ys
te

m
 

O
rg

an
iz

a
on

al
 a

lig
nm

en
t 

 M
ar

ke
t a

lig
nm

en
t

O
RG

AN
IZ

AT
IO

N
 

St
ru

ct
ur

e 
an

d 
cu

ltu
re

 
su

pp
or

t c
on

nu
ou

s 
al

ig
nm

en
t a

nd
 re

fle
ct

 
co

m
m

itm
en

t t
o 

di
gi

za
on

 a
nd

 
se

rv
i

za
on

 

Cu
st

om
er

 in
te

rf
ac

e
Di

gi
ta

l i
nt

er
fa

ce
 

N
et

w
or

ke
d 

sa
le

s t
ea

m
 

CU
ST

O
M

ER

Le
ad

er
sh

ip
 &

 
co

m
m

itm
en

t 

DI
GI

TA
L 

SE
RV

IC
E 

ST
RA

TE
GY

 
Di

gi
ta

liz
a

on
 –

 S
er

vi
za

on
 

le
ve

ls 
Bu

sin
es

s m
od

el

DI
GI

TA
L 

SE
RV

IC
E 

PO
RT

FO
LI

O
Ba

la
nc

e 
be

tw
ee

n 
st

an
da

rd
iza

on
 a

nd
 

cu
st

om
iza

on
 fo

r s
ca

la
bi

lit
y 

SE
RV

IC
E 

N
ET

W
O

RK

Di
gi

ta
l m

at
ur

ity
 

le
ve

l  
Ca

pa
bi

li
es

, i
nf

ra
st

ru
ct

ur
e 

an
d 

m
in

ds
et

Se
rv

ic
e 

&
 

pa
rt

ne
rs

hi
p 

m
in

ds
et

Co
-c

re
a

on
, d

el
iv

er
y 

of
 

di
gi

ta
l s

ol
u

on
s a

nd
 

pr
op

rie
ta

ry
 d

at
a 

ac
ce

ss
SE

RV
IC

E 
N

ET
W

O
RK

 
Co

m
po

ne
nt

s o
f t

he
 o

rig
in

al
 m

od
el

 b
y 

Al
gh

isi
 &

 S
ac

ca
ni

(2
01

5)
ar

e 
w

ri
en

 in
 c

ap
ita

l l
e

er
s.

Se
rv

ic
e 

ec
os

ys
te

m
 

Ad
di

on
al

 e
le

m
en

ts
 a

re
 w

ri
en

 in
 lo

w
er

ca
se

.
Cu

st
om

er
 in

te
rf

ac
e 

Th
ru

st
s t

o 
DS

T 
al

ig
nm

en
t a

re
 m

ar
ke

d 
in

 g
re

y.
 

Fi
g
.
1

A
lig

n
m
en

t
fr
am

ew
o
rk

fo
r
D
ST

(S
o
u
rc
e
A
d
ap

te
d
fr
o
m

A
lg
h
is
i
an

d
Sa

cc
an

i
[2
01

5]
)



272 B. Struyf et al.

et al., 2019; Tronvoll et al., 2020: 8). Digitalization both challenges and offers
opportunities for customer alignment.

On the one hand, it makes it increasingly difficult to charge customers
effectively for the services rendered (Alghisi & Saccani, 2015; Coreynen et al.,
2017). Customers, who already suffered from service for free attitude (Fliess
& Lexutt, 2019; Matthyssens, 2019: 2), now need to be convinced to pay for
digital services (Gebauer et al., 2020). Yet the addition of digital technolo-
gies increases the complexity of the solutions offered (Gebauer et al., 2020).
Lack of digital capabilities and immature digital infrastructures (Kamalaldin
et al., 2020; Saunila et al., 2019) coupled with absence of trust and a missing
service mindset on the customer’s side (Alghisi & Saccani, 2015; Bagheri
et al., 2019), can hinder customers in their comprehension, lowering their
willingness to pay. Even more so, when digital services require customers to
change their ways of working. In such instances, digital solutions might even
be met with resistance (Coreynen et al., 2017; Huy, 1999; Saunila et al.,
2019).

Additionally, Gebauer et al. (2020: 322) warned manufacturers about
falling into the freemium trap or setting prices too low themselves. The latter
might occur when firms expect customers’ willingness to pay to be lowered
due to a reduction in personal service interventions. The former refers to situ-
ations in which basic versions of digital applications are offered free of charge
to customers discouraging them from upgrading to the full paid version. Such
practices increase the risk of not being able to achieve the critical mass of sales
necessary to render a service offer profitable, especially since high investments
are required to turn DS into a commercial success (Kohtamäki, Parida et al.,
2020).

On the other hand, advanced technologies such as big data might enable
access to and the spreading of customer information and knowledge (Fliess
& Lexutt, 2019; Tronvoll et al., 2020). Proactive knowledge absorption
from customers and other market participants can enable manufactures to
continuously create and deliver superior customer value and novel solu-
tions (Berghman et al., 2006; Saunila et al., 2019.), thereby enhancing their
competitive advantage. Customers, however, still need to be open to imple-
menting highly innovative solutions and sharing proprietary information in
order to optimize the advanced services (Günther et al., 2017; Saunila et al.,
2019). Hence, establishing trust and generating customer buy-in gains a new
dimension with the introduction of digitalization (Bagheri et al., 2019; Fliess
& Lexutt, 2019).

According to Bustinza et al. (2018), manufacturers aiming at DS should
arrange their organizational structure to facilitate continuous alignment
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between the digital service strategy and the customers’ needs. The strategic
resource value of the customer interface is therefore expected to grow. Sklyar
et al. (2019) suggested enhancing the customer interface through heightened
intrafirm integration. Developing a “networked sales team” (NST) might
support this goal while adding a human component to the customer inter-
face. An NST would assemble employees from among other sales, technical
support, customer service, and management. The integrated team would
collaborate to increase customer knowledge absorption, and present digital
solutions as a united, multilingual front toward clients. Arguments for the
idea can be found in Saunila et al. (2019) who discovered that, for clients to
make use of digital channels, a certain level of trust needs to be present. The
power of human factors in digital business environments was stressed. They
also mentioned the importance of extending sales activities to proactively
asking feedback from clients. This could help tie-in customers who might
otherwise easily switch digital providers. By systematically combining insights
from sales and customer services, an NST could contribute to a deeper under-
standing of customers’ requirements. Big data can deliver powerful insights.
Without context, however, data might be insufficient to truly understand
customer preferences and motivations (Günther et al., 2017). Indeed, Saunila
et al. (2019) found that comprehension of changes in the external envi-
ronment was best understood through conversations with customers and
exchanges with their production process.
The importance of customers for effective DST alignment is undeniable

(Fliess & Lexutt, 2019; Kamalaldin et al., 2020). Given that a customer
interface can considerably add to customer knowledge absorption and align-
ment (Saunila et al., 2019; Sklyar et al., 2019), the structural establishment
of a customer interface, consisting of digital and non-digital components, is
identified as a third thrust for DST alignment.

Digitalization further enhances the market alignment challenge by
boosting the need for harmonization of practices and capabilities, and the
establishment of common ground among value-creating partners, which are
gathered in the service ecosystem and comprise among others customers and
the wider service network. After all, cross-company integration both increases
with and is required for digitalization (Sklyar et al., 2019). This makes
having a shared digital service mindset and congruent digital maturity levels
important levers to the DST alignment process. Kamalaldin et al. (2020)
pointed toward the need for alignment of digital assets and competences,
possession of complementary digitalization capabilities, digitally enabled
knowledge-sharing routines, and a partnership mindset between customer
and manufacturer. Co-evolution of capabilities and mutual adjustment of
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processes between ecosystem actors was said to be an essential element to
successfully delivering advanced services (Fliess & Lexutt, 2019; Matthyssens
et al., 2009). Moreover, since digital solutions are built on top of each other,
selecting the right co-creating partner becomes even more crucial. According
to Kamalaldin et al. (2020), DS converts relationships from transactional to
relational, leading to long-term interdependencies which can enable and/or
hinder the future success of the company. Achieving congruency between the
“hard” (digital infrastructure) and “soft” (capabilities and mindset) ecosystem
is required for all actors to benefit from DS (Sklyar et al., 2019) and is
therefore identified as the fourth thrust to DST alignment.

Finally, digitalization also defies alignment at the organizational level
(Yeow et al., 2018). Like for servitization transitions, processes and structures
need to be adapted to support the digital strategy (Horváth & Szabó, 2019;
Kamalaldin et al., 2020). For DS, however, radically new capabilities must
be acquired (Saunila et al., 2019) by employees willing to accept and work
with technology which might eventually threaten their own job (Horváth
& Szabó, 2019). While dealing with an intensified organizational identity
challenge (Tronvoll et al., 2020) and the rearrangement of power following
business unit integration and decision-making decentralization (Matthyssens,
2019; Tronvoll et al., 2020), employees need to be kept motivated and
engaged in order for organizational learning and change to occur. Solid
change management, materialized in continuous and iterative change cycles
(Tronvoll et al., 2020; Yeow et al., 2018) combined with adapted orga-
nizational routines to support the absorption of and effective response to
“emotional” information (Hodgkinson & Healey, 2014), could facilitate the
radical organizational change process required for DST (Huy, 1999; Vendrell-
Herrero et al., 2017). We acknowledge leadership and commitment as the
fifth and final thrust to DST alignment.

Alghisi and Saccani (2015: 1227) already marked leadership and top
management commitment as crucial for successful service business development .
According to Kohtamäki et al. (2019), digitalization reinforces the want for
full organizational and top management’s commitment to service provision in
order to turn the service strategy profitable. Bustinza et al. (2018) also recog-
nized commitment to digital solutions as central to organizational alignment.
The authors pinpointed strategic agility which enables swift, flexible decision-
making as a prerequisite for DST as well. Lewis et al. (2014) stated that
strategic agility can be enhanced by paradoxical leadership, a leadership style
in which paradoxes are treasured as essential ingredients to high performance.
Given the high presence of paradoxes in servitization (Kohtamäki, Einola
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et al., 2020) and the increasing ambiguity following digitalization, exploring
paradoxical leadership as a lever for DST alignment could be valuable.

In short, digitalization and its high integration of systems are leading to the
intertwinement of organizational and market alignment challenges. Exter-
nally, service strategy, business models, and digital service offerings require
increasing alignment with service ecosystem partners. Successful harmo-
nization of digital capabilities and infrastructures facilitates integration and
enhances opportunities for the joint creation and delivery of digitally enabled
solutions. Shared service and partnership mindset complements knowledge-
sharing routines by establishing trust between (un)familiar actors, enabling
access to proprietary data and supporting the mobilization of ecosystem part-
ners among others. Enlarging the customer interface and adding a networked
sales team might speed up market alignment by strengthening ties across busi-
nesses (externally) and business units (internally) contributing to enhanced
understanding of customers’ needs, on the one hand, and the generation of
novel digital solutions, on the other.

Internally, several factors raise the need for change management. Orga-
nizational structure and culture should support continuous alignment. Top
management’s commitment to digitalization and servitization as well as
leadership style are key ingredients to the organizational alignment exercise.

3 Conclusion

With this paper, we have investigated alignment theory as a potential
additional lens to digital servitization transition. Several theoretical and
managerial contributions were made.
To scholars we suggest an integrative framework indicating key factors

which make up a coherent DST journey. Two central learnings emerge.
First, the framework extends the work of among others Alghisi and Saccani
(2015) by including digitalization as an additional challenge to servitiza-
tion transition alignment. Applying alignment theory to DST has allowed
us to open the black box to understand what contributes to DST success
or failure. Secondly, the framework suggests levels which might improve
imminent DSTs. As this is a conceptual paper, future research could investi-
gate the optimal composition, characteristics, and capabilities of an effective
networked sales team, explore alternative ways to establishing a strong
customer interface, and test the power of paradoxical leadership for successful
DST.
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To practitioners the paper offers a framework which can be applied to
their own organization when embarking on a DST. Three lessons can be
distilled. First, the framework implies that leadership will need to integrate
two paradoxical forces. Organizational and market challenges are competing
for attention yet require an integrative approach due to their increasing
intertwinement. Second, the model highlights five thrusts which are central
to DST alignment and can support practitioners in the definition and
roll-out of their strategic plan toward DS. Lastly, this study suggests lead-
ership can smoothen DST by taking up a central, active role in aligning
internal and external interests, and building bridges across business units and
cross-company.
This study is not without limitations. First, its conceptual nature omits

empirical corroboration. Future research should test the framework in
different settings to verify our findings and add granularity to the model.
Applying the framework to SMEs and MNEs, for example, might lead to
different results. Literature shows that both groups are often faced with
distinct challenges given their specific characteristics. The current frame-
work does not yet allow for this distinction. Furthermore, this paper solely
focuses on optimizing alignment. Given that misalignment is unavoidable for
companies aiming to thrive in a high-velocity business environment, investi-
gating how firms can most effectively organize for misalignment could further
increase our understanding.
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Managerial Heuristics in Servitization Journey

Tuomas Huikkola and Marko Kohtamäki

1 Introduction

Manufacturers have started to sell different types of services to their clients,
ranging from product-related after-sales services (e.g., spare parts, mainte-
nance services) to more comprehensive solutions (e.g., operations & main-
tenance services, turnkey projects), enabled by digital technologies such as
the Internet of Things (IoT) (Kohtamäki et al., 2019; Kowalkowski et al.,
2017; Töytäri et al., 2018; Visnjic et al., 2017) to generate advantages in B2B
markets (Ulaga & Reinartz, 2011). This strategic transition is profound, as it
has forced manufacturers to alter their strategies (Gebauer et al., 2010), busi-
ness models (Huikkola & Kohtamäki, 2018; Storbacka et al., 2013), routines
and capabilities (Ulaga & Reinartz, 2011), offerings (Kohtamäki & Partanen,
2016), and organization structures (Neu & Brown, 2005). The existing servi-
tization literature has comprehensively studied the antecedents, processes,
and outcomes of this strategic change (Rabetino et al., 2018; Raddats et al.,
2019) but remains relatively silent about what types of managerial heuristics,

T. Huikkola (B) · M. Kohtamäki
University of Vaasa, Vaasa, Finland
e-mail: thui@uwasa.fi

M. Kohtamäki
e-mail: mtko@uwasa.fi; mtko@uva.fi

© The Author(s), under exclusive license to Springer Nature
Switzerland AG 2021
M. Kohtamäki et al. (eds.), The Palgrave Handbook of Servitization,
https://doi.org/10.1007/978-3-030-75771-7_18

281

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-75771-7_18&domain=pdf
mailto:thui@uwasa.fi
mailto:mtko@uwasa.fi
mailto:mtko@uva.fi
https://doi.org/10.1007/978-3-030-75771-7_18


282 T. Huikkola and M. Kohtamäki

so-called simple rules, companies use when managing servitization strategy
implementation.
This conceptual article aims to generate an evidence-based perspective on

managerial heuristics in servitization to understand how to implement a servi-
tization strategy. Based on the four propositions presented in this article,
we encourage servitization scholars to study in-depth what types of “simple
rules” manufacturers have crafted to facilitate service business development
and reflect on what they have learned along the way. Companies may use
simple rules to guide them toward the decided direction in a controllable yet
flexible manner.

2 Theory Development

Defining Managerial Heuristics

Heuristics are described as mental shortcuts (Newell & Simon, 1972; Tversky
& Kahneman, 1974) that provide fast, effective, and frugal decision-making
approaches for managers (Artinger et al., 2015), especially in high-velocity
markets and foggy environments (Brown & Eisenhardt, 1997; Eisenhardt,
1989; Maitland & Sammartino, 2015; Sull & Eisenhardt, 2012). Manage-
rial heuristics are approaches to solving ill-structured problems that logic and
probability theory are not capable of addressing (Artinger et al., 2015; Groner
et al., 1983; Vuori & Vuori, 2014). Often, too little or too much infor-
mation is available or too little time and resources are available to conduct
a proper analysis (Bingham & Eisenhardt, 2014; Bingham et al., 2007;
Eisenhardt & Sull, 2001). Relying on heuristics during decision-making can
lead to negative (Kahneman, 2011; Kahneman & Klein, 2009), positive
(Bingham & Eisenhardt, 2011, 2014; Eisenhardt & Sull, 2001; Mait-
land & Sammartino, 2015), or mixed outcomes (Wübben & Wangenheim,
2008). Adverse outcomes typically arise from humans’ universal framing and
anchoring errors, cognitive biases, shortcuts, and the dominance of intuitive
systems and fast thinking (Davenport, 2020; Kahneman, 2011), whereas
positive outcomes emerge from expert heuristics (Bingham & Eisenhardt,
2011), i.e., the process of learning through repetition and accumulated expe-
rience (Bingham & Eisenhardt, 2011, 2014). Although relying upon past
experiences may be harmful for firms’ continued existence, heuristics have
been identified as particularly useful in ill-structured problems when the
level of uncertainty remarkably increases (Artinger et al., 2015; Bingham &
Eisenhardt, 2014; Gigerenzer & Gaissmaier, 2011) and firms lack the time
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or resources to conduct proper analysis (Maitland & Sammartino, 2015).
Because heuristics are the opposite of rational decision-making, namely,
slow thinking, some have argued that they lead to second-best decisions
(Kahneman, 2011), whereas others have found that heuristics can lead to
effective results (Artinger et al., 2015; Wübben & Wangenheim, 2008)
or even better decisions overall (Bingham & Eisenhardt, 2014; Sull &
Eisenhardt, 2012).

Kahneman and Klein (2009) argue that heuristic thinking and decision-
making are more likely to work under predictable conditions—after the
decision-maker has an opportunity to learn the regularities of that envi-
ronment. Gigerenzer and Gaissmaier (2011) criticize this view and suggest
that rational approaches do not work in “large worlds” where information
is incomplete and all alternatives cannot be properly identified. Bingham
and Eisenhardt (2014) respond that simple rules work best in managing
processes that can be easily understood and adopted by personnel. Among
practitioners, heuristics typically take the form of thumb rules/simple rules
(Eisenhardt & Sull, 2001). Existing studies on the use of (expert) heuristics
have shown positive effects in the context of sports and games (e.g., poker)
(Sull & Eisenhardt, 2015), investment decisions (Antretter et al., 2020), and
business strategies (Bingham & Eisenhardt, 2011; Maitland & Sammartino,
2015). Next, we introduce key types of heuristics regarding servitization,
namely, selection, procedural, priority, and temporal heuristics (Sull & Eisen-
hardt, 2015), that guide managers and organization members to execute
strategy in practice.

Selection Heuristics in Servitization

Selection heuristics refer to rules of thumb that guide firms in which sets
of opportunities (e.g., market or product/service opportunities) firms decide
to pursue (Bingham & Eisenhardt, 2011). In practice, selection heuristics
specify, for example, what particular countries and geographical areas firms
decide to enter, technologies to invest in, products/services to sell, or what
customers/customers’ needs to serve. In the servitization literature, little is
known about why manufacturers have decided to enter certain markets (e.g.,
China) and how they have reasoned that entering this market is a better
idea than other alternatives. For example, the Finnish elevator manufacturer
KONE decided to sell its new machine, roomless elevators, and associ-
ated services first to the Netherlands because it enabled the firm to enter
other EU markets after that, and the Netherlands was considered one of the
leading and most adaptable countries for new, radical solutions (Michelsen,
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2013). Another important and strategic decision for a firm is to select which
customers it tries to target and what underlying needs the firm attempts
to address by providing certain solutions. For example, in China, KONE
decided first to serve the most demanding customers to polish the brand,
gain reputation among them, and gain a foothold in that market. It reasoned
that this approach would enable it to sell more easily to other customers,
because customers have framed KONE as the leading manufacturer in that
sector. Hence, KONE was anchored as the “premium seller” that customers
compared to other alternatives, not the other way round. Firms also vary
between products, services, and technologies they sell to different markets.
For example, manufacturers may decide to sell O&M services only to certain
customers, whether to those leading customers who want to free up their
resources to reallocate resources to other, more profitable business areas or to
those new customers who do not possess competencies or resources in-house
to run such operations themselves (e.g., financial institutions), not for those
customers located in the middle. In practice, these lessons learned can lead to
certain stipulated rules (simple heuristics), such as “sell services only to devel-
oped countries”, “when launching new services, enter US markets first”, or
“target only tier one customers when selling O&M solutions”.

Proposition 1 Manufacturers learn selection heuristics when they gain more
experience with opportunities to capture downstream.

Procedural Heuristics in Servitization

Procedural heuristics accord with guidelines and rules of thumb on how to
execute a selected opportunity (Bingham & Eisenhardt, 2011). In practice,
procedural heuristics are linked to entry modes (e.g., acquisition, green-
field investment), dedicated approaches to managing different functions
(e.g., sales, recruiting, R&D, marketing or pricing), or different mechanisms
used for defining a firm’s business scope and boundaries (e.g., investments,
divestments, stake-ins). For example, this form of simple heuristics could
take forms such as “expand services organically”, “never make service-related
acquisitions”, “sell solutions only to C-level executives”, or “take service aspect
into account already in the product-design phase”. Typically, these rules of
thumb are crafted based on accumulated experience and “trial-and-error”.
For example, if a firm has failed to make acquisitions, the management team
can forbid the organization from making them or create a rule of thumb
based on the lessons learned (e.g., “never acquire a firm bigger than you”).
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In services, managers may have noticed that selling solutions to lower level
contacts is futile because they lack authority to make decisions and they do
not see the services’ value (Reinartz & Ulaga, 2008). Based on this observa-
tion, management can stipulate a rule of thumb that services must be sold to
only decision-makers who are located higher in the customer’s hierarchy (e.g.,
top management team) and have the authority to make larger scale decisions.

Proposition 2 Manufacturers learn procedural heuristics when they gain more
experience learning how to capture more service-related opportunities.

Priority and Temporal Heuristics in Servitization

Temporal heuristics revolve around time, such as sequence, pace, and rhythm
(Bingham & Eisenhardt, 2011). In practice, sequence heuristics can relate
to the order of provided services, such as “always start with product-related
services such as maintenance services, then move to customer-process focused
services such as data analytics”. Pace heuristics deal with stages such as “com-
plete one region before beginning the next”, whereas rhythm heuristics refer,
for example, to the number of service-related acquisitions per year (e.g.,
“acquire at least 5 small service companies annually”). Temporal heuristics
can, for example, lead to certain rules of thumb such as “always serve tier one
customers first, then tier-two customers, and after that, sell services to tier
three customers”. Priority heuristics, on the other hand, are defined as delib-
erate rules of thumb that help firms rank and prioritize certain opportunities
over others. For example, this can take rules of thumb such as “prioritize US
customers over others” or “prefer selling analytics services first to German
customers because Germany is a benchmark for other European countries’
customers”.

Proposition 3 Manufacturers learn temporal and priority heuristics in serviti-
zation after they have learned selection and procedural heuristics.

Table 1 below describes potential heuristics that managers can apply
to manage servitization and facilitate organizational learning and renewal
through examples in different business areas, such as geographic expansion,
offerings, technologies, and customers served.
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Table 1 Illustrations of managerial heuristics in servitization.

Strategic focus of services

Geographic
area Offerings Technologies Customers

Selection
heuristics
and
examples
of rules of
thumb in
the
servitization
context

Sell services
to US
markets; do
not sell
services to
developing
markets

Sell only
product-related
services, not
customer-
process related
services

Invest in
service-
related
technologies
in which our
competitors
will invest or
have already
invested

Sell O&M
solutions
only to
tier-one
customers

Procedural
heuristics
and
examples
of rules of
thumb in
the
servitization
context

Use service
acquisitions
as key
mechanisms
when
entering US
markets

Take services into
account already
in
product-design
phase

Never develop
service-
related
technologies
alone; always
ally with
your
competitors

Sell services to
customer’s
top
management
team level

Temporal
heuristics
and
examples
of rules of
thumb in
the
servitization
context

When selling
IoT related
solutions,
sell first to
Germany,
then to
Scandinavia,
then to
others

Always start with
simple services,
then move to
more complex
solutions, never
progress other
way around

Adopt service-
related
technologies
that US or
Swedish
customers
have
accepted
first, then
leverage to
other
customers

Sell new
services first
to tier-one
customers,
then to
tier-two
customers,
then to
tier-three
customers

Priority
heuristics
and
examples
of rules of
thumb in
the
servitization
context

Prioritize
selling
services to
countries
that have
greater
density of
our flagship
products

Rank services
sold to
customers
based on their
profitability

Prioritize
service
technologies
with open
standards

Rank
customers
based on
their
profitability
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Learning Through Servitization

The organizational learning literature is extensive, and extant studies have
shown that firms learn from experiences and through repetition, namely,
through routines (Antretter et al., 2020; Bingham & Eisenhardt, 2011;
Feldman & Pentland, 2003). However, the existing learning literature is rela-
tively silent about what firms have actually learned along the way (Bingham
& Eisenhardt, 2011). Moreover, little is known about how firms learn,
in which order when they servitize, and what they learn along the way.
Bingham and Eisenhardt (2011) found that companies learn heuristics in
common structures and that they have specific development orders, starting
from opportunity recognition (selection heuristics). After selection heuristics,
they learn procedural heuristics, i.e., how to proceed in each process. Next,
companies learn temporal and priority heuristics. Future servitization studies
should delve deeper into two questions: (1) What manufacturers learn when
they servitize? and (2) In which developmental order they learn when they
servitize? Servitization is a purposeful context to study learning and orga-
nizational renewal processes, as it is a strategic yet specific renewal process.
It is possible to study what companies learn when they servitize (e.g., in
different geographic areas, technologies, offerings, and customers), and it can
be measured (e.g., service sales development, level of internationalization, and
number of different services).

Proposition 4 Manufacturers learn heuristics in the following order when they
servitize: (a) selection, (b) procedural, (c) temporal, and (d) priority heuristics.

3 Discussion

Servitization has become an increasingly interesting business opportunity
for manufacturers to ensure more stable income, better profit margins, and
increased understanding of customers’ business processes (Tuli et al., 2007;
Ulaga & Reinartz, 2011). Many manufacturers have successfully servitized
their businesses, and extant studies have widely investigated antecedents,
processes, and outcomes of servitization (Rabetino et al., 2018). However,
little is known about what manufacturers have actually learned along the way,
why they have learned what they have learned, and how managerial heuristics
have evolved during that transition, i.e., how firms have revamped and altered
their simple rules to drive this strategic change when they have progressed in
servitization.
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Theoretical Contributions

This conceptual paper shows that the use of simple rules can be reflec-
tions of organizational learning and that they can reveal what manufacturers
have learned when they have servitized their businesses. Hence, this article
contributes to both the (1) servitization and (2) organizational learning
literature by developing a framework of different heuristics in the serviti-
zation context. First, this article contributes to the servitization literature
by suggesting that the use of different simple heuristics can reveal what
firms learn, why they learn what they learn, and how they learn when they
servitize, hence contributing to the discussion of learning in customer rela-
tionships (Töytäri et al., 2018; Tuli et al., 2007), technologies (Hasselblatt
et al., 2017), geographic expansion (Aquilante & Vendrell-Herrero, 2019),
and offerings (Kohtamäki & Partanen, 2016; Ulaga & Reinartz, 2011) in
the servitization context. The propositions and framework presented in this
article advance the servitization literature by illustrating different types of
simple rules when companies enter new geographic areas, develop new offer-
ings and technologies, and decide to serve different customers and customer
needs. Second, this article sheds light on organizational learning theory by
identifying development orders and cycles of learning heuristics. Challenging
the traditional organizational learning literature that typically studies learning
through an antecedent-behavior-outcome framework (Bingham & Eisen-
hardt, 2011), servitization provides an interesting context to study the content
of learning, i.e., what issues manufacturers actually learn on their servitization
journeys (simple rules reflect this learning in practice). These microfounda-
tions of organizational learning shed light on learning behind the established
simple rules, i.e., what issues have taught them to craft certain rules to drive
the change. For example, in the traditional learning literature, studies have
investigated how they can learn from acquisitions by using the number of
acquisitions as a proxy to evaluate their success.

Managerial Implications

This book chapter helps managers craft their simple rules to navigate under
an ever-changing business environment. Even though this study does not
directly tell how these simple rules are created, this suggests that managers
can systematically create a few thumb rules to redirect the company in each
process and strategic domain. These simple rules can potentially help firms
leverage their organizational assets by giving guidelines on where to reallo-
cate resources (selection heuristics), how to reallocate resources (procedural
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heuristics), and in which order (temporal and priority heuristics). Following
the work by Eisenhardt and Sull (2001), we suggest that firms should estab-
lish three–five simple rules for each process to redirect the company. These
rules should be based on accumulated management experience, and these
rules must be altered occasionally when times change and service knowledge
increases within the company.

Future Research Avenues

Because this article is conceptual, it paves the way for future empirical studies
about the evolution of heuristics in the servitization context. First, this article
encourages future servitization studies to investigate what manufacturers learn
when they servitize, i.e., what contents they learn (e.g., what have service
acquisitions taught them?). Second, future servitization studies could explore
why they learn what they learn, i.e., what incidents have affected those
learning outcomes (e.g., what special event happened during the acquisition
process that facilitated organizational learning?). Third, future servitization
studies could shed light on how manufacturers learn when they servitize, i.e.,
what are the specific developmental orders of heuristics when firms create
value through services (e.g., do firms apply the following order of learning
heuristics: selection, procedural, temporal, priority when they servitize their
businesses?). Do they follow the same, exact patterns or do these learning
patterns vary between the companies? Moreover, servitization scholars could
delve deeper into the evolution of simple rules in servitization, i.e., how firms
revamp their simple rules to manage the servitization process more effectively.
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Narrative Network as aMethod
to Understand the Evolution of Smart

Solutions

Suvi Einola, Marko Kohtamäki, and Rodrigo Rabetino

1 Introduction

In this era of the Internet of Things, the social and material are more inter-
connected than ever before. We combine various digital tools and functions
in our everyday lives without paying attention; when running, we check our
GPS-linked watch to see how much we still need to run. The same watch
tells us when to go to sleep, answers our phone, sends and receives emails,
and tells us how our night was, and what the weather will be like today.
These opportunities that the Internet of Things has to offer are changing
our personal lives, the lives of organizations, and the processes of organizing
(Andal-Ancion et al., 2003), as well as the lives of traditional manufac-
turing companies. Previously, manufacturing companies succeeded with quite
simplistic, “produce a lot, and sell a lot” of business models, but the trans-
formation toward digitalization has driven the firms to change their business
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model from pure product manufacturing towards smart solutions (product-
service-software system), a transition often coined as servitization (Rabetino
et al., 2017), or later on, with an emphasis on digital, digital servitization
(Coreynen et al., 2017; Kohtamäki et al., 2019b). Both servitization and
digital servitization, as change processes, are far from simple (Kohtamäki
et al., 2020). Tangible products that meet intangible services—products,
services, and software—are bundled together into smart solutions to create
value for the customer and the manufacturer. Thus, servitization meets the
digital, and the manufacturer goes through a transition, where the digital and
servitization are developed at least partially in parallel. Multiple studies have
suggested this. However, the previous digital servitization literature is rela-
tively silent on this interplay and how it could be framed. The present study
intends to use a narrative network as a method to understand the interplay
between digitalization and servitization.
The narrative approach has been argued to have a key role in the social

sciences for decades (Bakhtin, 1981; Boje, 1995, 2008; Vaara & Tienari,
2011). In this chapter, we use the narrative network as a methodological
tool to understand the evolution of smart solutions. As Berger and Luckman
already concluded in 1966, when reality is socially constructed, and social can
be illustrated as a network of different stories (Abbott, 1992), it seems inter-
esting to study the interconnection of the social and material, for instance,
the interplay between human activities (sayings and doings) (Schatzki, 2012),
and the digital tools. Indeed, Pentland and Feldman (2007: 781) suggest
that this interconnection “can be conceptualized and empirically summarized
as patterns of narrative fragments connected into networks.” We draw from their
idea of narrative network, in which the term narrative is used “to emphasize a
set of actions or events that embodies coherence or unity of purpose” and the term
network “to emphasize that these actions can be interconnected in many different
ways” (Pentland & Feldman, 2007, p. 781). To summarize, the narrative
network includes two ingredients, network nodes representing “things that
happen” and network edges representing their consecutive relationship (Pent-
land et al., 2017). That is to say, that in organizational life, or social life
more generally, there is not only one “correct” narrative to describe what is
going on in our lives or how to define organizational happenings (Weick
et al., 2005), but also many optional narratives, or pieces of stories. Those
pieces of stories, narratives, build the narrative fragments we aim to study in
this article. Although narratives can be considered more broadly than in this
article, for this article, we narrow the meaning of narrative as series of events
or discursive actions “to make up the core story” (Pentland & Feldman, 2007,
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p. 782), which facilitates organizational sensemaking (Einola et al., 2017) and
sensegiving.
This conceptual book chapter intends to extend the discussion about the

interplay between digitalization and servitization by introducing a narrative
network as a method to understand the interplay and therefore the evolution
of smart solutions. As such, the narrative network provides a microlevel lens
to study the co-evolution of digital servitization.

2 Theory Development

The narrative network approach draws from various theories, such as orga-
nizational routines (Feldman, 2000; Feldman & Pentland, 2003; Goh &
Pentland, 2019), structuration theory (Giddens, 1984), and actor–network
theory (Latour, 2005). A narrative network comprises two core elements
as narratives in general: happenings and their sequential relationship (Pent-
land & Feldman, 2007). Those happenings, pieces of stories, are seen as
network nodes, which can have several features, such as who, when, why,
etc. (Pentland et al., 2017). At the center of building a narrative network
is the question “what happens next ” (Pentland & Feldman, 2007: 788) to
emphasize the sequential essence of the narrative network. Furthermore, the
narrative network outlines the set of pathways at each point, so the ques-
tion of “what happens next” becomes a question about network structure,
or as Goh and Pentland (2019: 1920) sophistically express it, “The narrative
network framework provides a starting point for operationalizing the conditions
for morphogenesis.” Finally, in all pieces of stories, the sequence labels the
development of actions (Pentland et al., 2020).

Using the concept of narrative network theory, we aim to understand the
evolution of smart services by modeling the paths manufacturing companies
have taken on their way toward outcome-based services and smart solutions.

Narratives of Servitization

As a transition from products to product-service systems, servitization
involves strategic and structural components, e.g., strategy-structure fit (Fork-
mann et al., 2017; Kohtamäki et al., 2019a). Hence, servitization requires
strategic decisions and actions and the development of structures and capa-
bilities to support this major transition. We consider this transition through
ten sequential narratives or core stories.
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Since the beginning of the Second Industrial Revolution in 1870, manu-
facturing companies have used more or less the same business logic: cost
reduction and profit maximization through mass production, large-scale
manufacturing with standardized products (Ramírez, 1999). These tradi-
tional (A) manufacturing products with add-on services are also the starting
point of our analysis (Oliva & Kallenberg, 2003). After a centuries-old
manufacturing tradition, companies started to see new business opportu-
nities in adding some simple services and systems to their manufactured
products (Matthyssens & Vandenbempt, 2008). In the value systems of
industrial manufacturing companies, we have also witnessed movement
regarding make-or-buy decisions, integration, and disintegration (Hobday
et al., 2005). One way to see the structure of the architecture of an industrial
value system has been from raw material supplies, to components suppliers,
systems supplies, solution integrators, operators, and customers (Davies,
2004; Rabetino & Kohtamäki, 2018). While value systems are not all the
same or equal, and value system architectures involve much variety, the transi-
tion from a system supplier position toward the downstream has been seen as
a means to increase competitive advantage (Brady et al., 2005). (B) Supplying
simple systems has been a strategic position for many manufacturers looking
to move toward the downstream (Rabetino & Kohtamäki, 2018). Thus, when
traditional manufacturers’ perception about customers was that they “destroy
the value”(Ramírez, 1999: 61), we later observed the emerging customer
emphasis in the literature concerning manufacturing firms (Wise & Baum-
gartner, 1999). To some extent, manufacturing firms woke up to emphasize
customer needs (Kindström, 2010; Rabetino et al., 2017) to co-produce
value together with customers (Vargo & Lusch, 2004).

Although starting to understand the role of customer needs and add-on
services, many companies maintained their (D) cost-based pricing prac-
tices when selling products, add-on services, and simple systems. Cost-based
pricing supports effective but sub-optimizing exchange behaviors with an
emphasis on low costs and short-term profits, resulting in low seller differ-
entiation and power (Ulaga & Eggert, 2006). To differentiate, servitizing
companies started (E) integrating products and services into solutions to
become customized integrated solution providers (Kohtamäki et al., 2019a,
2019b). The provision of integrated solutions intended to decrease the
buyer’s transaction costs by integrating more complex offerings into systems,
bringing customers closer to the servitizing manufacturers (Bigdeli et al.,
2018; Huikkola et al., 2020), the manufacturers moving downstream (Wise
& Baumgartner, 1999). Furthermore, delivering complex integrated solutions
required a more in-depth (F) understanding of the role of value co-creation
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(Rabetino et al., 2017). Value co-creation is often divided into two separate
although intertwined, interaction processes, co-creation, and co-production,
in which value co-creation is an outcome of the consumption process, and co-
production is the interaction in developing the value proposition and creating
the core offering (Kohtamäki & Rajala, 2016; Lusch & Vargo, 2006).
To be able to co-create value, companies (G) started to manage customer

relationships more in-depth. Despite the evident need for good customer
relationship management, many companies struggled significantly with
execution (Grönroos & Helle, 2010; Richards & Jones, 2008; Vargo &
Lusch, 2004). Furthermore, while getting to know customers and building
trust through value co-creation, servitizing companies found business poten-
tial from (H) building life-cycle solutions (Rabetino et al., 2015). Life-cycle
solutions include “the services that support the pre-sales phase (services that
contribute to design and construction), the sales phase (services that augment the
product offering and basic services for the installed base), and the after-sales phase
(advanced services for the installed base)” (Rabetino et al., 2015: 56). This shift
toward life-cycle solutions dramatically changed the logic behind the busi-
ness. As services and solutions started to bring revenues to the servitizing
companies, the logic behind offering and prizing changed. Where earlier
companies used cost-based pricing (and some of them competition-based
pricing), the most advanced companies (I) started to change towards value-
based offering and pricing (also coined customer value-based pricing) to
answer the main question behind this logic: “How can we create additional
customer value and increase customer willingness to pay, despite the competition?”
(Hinterhuber & Liozu, 2018).

In this study, the final phase of the evolution of servitization is coined
(J) offering outcome-based services, which also prior literature has recog-
nized and acknowledged to be the most progressed model of the servitization
process (Baines et al., 2017; Korkeamäki & Kohtamäki, 2020; Visnjic et al.,
2017). The basic idea of outcome-based services is that the business logic
is flipped from selling products and services to selling and guaranteeing
outcomes (Sjödin et al., 2020a). Figure 1 illustrates the narrative fragments
and interconnection between the ten phases of servitization.

Narratives of Digitalization

Digitalization has been defined as the “use of digital technologies to change
a business model and provide new revenue and value-producing opportunities;
it is the process of moving to a digital business” (Gartner Glossary, 2020).
This chapter defines digitalization as the transition process from sensor
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Fig. 1 Narrative fragments of servitization with their interconnectedness

development through remote monitoring and optimization all the way to
autonomous systems (Porter & Heppelmann, 2015).
The digital transformation started to change manufacturers’ business logic

irrevocably in the early 2000s. The first steps toward digitalization were taken,
when companies started (1) sensor development to add simple sensors to
their products to collect data about the usage of the products (Rymaszewska
et al., 2017). As sensors started to provide data on the products, companies
developed monitoring and (2) remote diagnostics and found new business
opportunities by diagnosing problems remotely and moving from “ ‘just in
case’ to ‘just in time’ ” maintenance (Brax & Jonsson, 2009: 545). With the
help of sensors collecting real-time data and developed remote diagnostics,
companies started to put effort into anticipating the possible failures of the
equipment and initiate maintenance in response to equipment conditions
found by various sensors before breakdowns or problems (Grubic & Peppard,
2016; Swanson, 2001), coined here as (3) predictive maintenance.

Furthermore, remote real-time monitoring enabled companies to launch
(4) remote control for the installed base in which some of the problems
or errors in the usage of the equipment could actually be noticed and even
repaired from a distance. For this purpose, companies built separate control
rooms using remote diagnostics to enable, e.g., reliability programs (Grubic
& Peppard, 2016). Since the amount of data companies gather and analyze
has exploded in the last two decades, the most important task is handling
those data to prevent information overload and enable new business opportu-
nities (Opresnik & Taisch, 2015). For these purposes, (5) big data analytics
offers speed and efficiency for the utilization of the gathered data. Big data
analytics aims to improve the performance of the equipment. Overall, the
interconnection between various equipment and systems enables (6) opti-
mization through data analytics to expand and deepen their offerings
towards optimization and outcome-based services (Kohtamäki et al., ).
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(7) Artificial intelligence is one of the major next steps in the evolution
of digitalization. It will transform the services (Rymaszewska et al., 2017) and
the business model of servitizing companies and reshape competition (Porter
& Heppelmann, 2015). The solutions artificial intelligence can offer for servi-
tizing companies are still in their infancy. However, we have already seen such
features as machine learning supporting preventive decisions (Paschou et al.,
2020) and digital customer services such as fleet management by AI-enabled
optimizations (Sjödin et al., 2020b). As the digitalization process of manu-
facturing companies proceeds, some of the manufacturers become more like
software companies (Immelt, 2017; Töytäri et al., 2018) in processes where
software becomes a more relevant part of the manufacturing firm’s offerings,
sometimes progressing to a stage where the company may begin offering
also (8) software as service. Furthermore, companies may also progress
toward a platform provider business model connecting multiple providers
and customers through software (Kohtamäki et al., ). Again the question
regarding firm boundaries and make-or-buy decision, is highly relevant in
these settings (Kohtamäki et al., 2019a, 2019b).

Finally, fully autonomous systems narrate the final phase of the evolu-
tion of digitalization. Although we have witnessed rapid transition towards
autonomous ships, cars, etc., it seems that the transition towards this level is
still at the very beginning, for “equipment operating in this category is capable
of completing pre-assigned missions, handling deviations, and learning from
its operational environment” (Thomson et al., 2021). However, in different
industries, this development toward (9) autonomous systems is still in its
infancy. Figure 2 synthesizes the narrative fragments and interconnection
between the nine phases of digitalization.

6
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9

2

5

8

3

7

Fig. 2 Narrative fragments of digitalization with their interconnectedness
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Narrative Network of Digital Servitization

Scholars started using digital servitization as a concept to merge digitalization
and servitization. Digital servitization is often defined “…as the transition
toward smart product-service-software systems that enable value creation and
capture through monitoring, control, optimization, and autonomous function.
To gain value from digital servitization, firms must capitalize on three dimen-
sions of digital offerings (i.e., products, services, and software), which should work
together” (Kohtamäki et al., 2019a, 2019b: 383). Studies have revealed the
interplay between digitalization and servitization, and have already provided
some preliminary evidence on the financial feasibility of the digital servitiza-
tion business model (Kohtamäki et al., 2020). Hence, we draw on previous
literature to describe manufacturers’ evolution towards digital servitization
and smart solutions by constructing a narrative network between servitization
and digitalization.

Narrative fragments on the right and left sides of Fig. 3 are structured
sequentially to form narratives (Czarniawska, 1997). The left side narrates
the evolution of servitization and the right side narrates the evolution of
digitalization. The middle column illustrates the chronological and coherent
interconnectedness between servitization and digitalization. By doing so, the
figure builds a narrative network of digital servitization. Round arrows eluci-
date the connection among various narrative fragments over a consecutive
chronological order inside both phenomena, where straight arrows show the
interconnectedness between studied phenomena.
The narrative network of digital servitization builds a story of the co-

evolution of digitalization and servitization, with an emphasis on their
interplay. Thus, it demonstrates how digital technologies enable the creation

Narra ve fragments
Evolu on of servi za on
1

Narra ve network of digital
servi za on

Narra ve fragments
Evolu on of digitaliza on

A) Manufacturing products 
B) Supplying systems
C) Waking up in customer needs
D) Cost-based pricing
E) Integra ng solu ons
F) Understanding the role of value
G) Star ng to manage customer
rela onship
H) Building life-cycle solu ons
I) Changing towards value-based
offering and pricing
J) Offering outcome based services

A               1                                    
B               2
C 3
D               4
E                5 
F                6
G               7
H               8
I                9

J               

1) Sensor development
2) Remote diagnos cs
3) Predic ve maintenance
4) Remote control
5) Big data analy cs
6) Op miza on through data 
analy cs
7) Ar ficial intelligence
8) So ware as service
9) Pla orm business models
10) Autonomous systems

Fig. 3 The narrative network of digital servitization
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and development of new types of smart solutions. In the early stage of serviti-
zation, products (A) provided the opportunity to develop sensors and remote
diagnostics. When companies started to supply systems (B), remote diagnos-
tics (2) facilitated the emergence of a new business model, and already back
then, enabled companies to take first steps toward value-based offering and
pricing (I) through predictive maintenance services (3). In addition, remote
diagnostics (2) fostered both the understanding of the role of value (Töytäri
et al., 2018) (4) and customer relationship management (G). When compa-
nies started to integrate more complex solutions (E), big data analytics (5)
provided possibilities to not only reduce costs (Opresnik & Taisch, 2015) but
also to provide value by controlling and optimizing these systems. Remote
diagnostics, together with smart algorithms and big data analytics, enable a
manufacturer to offer life-cycle solutions (H). However, this requires data
and a proper understanding of the customer’s processes and needs. Remote
diagnostics increase customer data, enabling improved (4) control and (6)
optimization (Porter & Heppelmann, 2015), and providing value-based
pricing opportunities for outcome-based services (J). In this instance, the
software may also be provided as a service (8). Furthermore, with the help
of data analytics (5) and artificial intelligence (7), companies can broaden
their scope further to expand their offerings to platforms and autonomous
systems (9) (Kohtamäki et al., 2019a, 2019b) in the near future.

Narrative Network as a Methodological Tool

Finding out how to crystallize specific representations or happenings into
generalized patterns is essential to understanding organizations (Tsoukas &
Chia, 2002; Weick, 1995). Perhaps the narrative network as a method can
provide a specific lens to build shared understanding around organizational
developmental steps, as the narrative network further organizations “to visu-
alize patterns of action without losing touch with the specific performances that
make up these patterns” (Feldman & Pentland, 2003: 791). The narrative
network includes two key components as any narrative: (1) happenings
(network nodes) and (2) their consecutive relationship in the continuous
process of actions (network edges) (Pentland et al., 2017). The narrative
network can act as a tool to describe and visualize patterns of actions in
and around organizations (Yeow & Faraj, 2011). When building the narra-
tive network, the most critical thing is to answer the question “what happens
next” and bear in mind that the relation between narrative fragments should
follow chronology and coherence (Pentland et al., 2017). To summarize, the
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narrative network, as a methodological lens, provides a conceptual tool for
“everything that follows” (Pentland et al., 2017: 26).

3 Discussion of the Narrative Network
of the Evolution of Smart Solutions

Theoretical Contribution

Products, technologies, and software artifacts have value only when used by
actors (Grubic, 2014). Thus, in the interconnection between the social and
material, the actor and the artifact, play a key role when discussing the evolu-
tion of smart solutions. In the end, the evolution of smart solutions, from
manufacturing products to offering outcome-based services, is far from easy,
which is why companies struggle with these solutions (Kohtamäki et al.,
2020). To fully understand the complexity of this evolution process, one
needs to understand the interconnectedness of all the phases of the process
and all the actors inside these processes, the tight intertwining between the
material and social, which continues to rewrite the future of smart solutions.
The contribution of this article is twofold. As the first theoretical contri-

bution, we extend the discussion about the complex interplay between
digitalization and servitization during their co-evolution. We used the narra-
tive network to uncover the evolution of digital servitization and smart
solutions. In doing so, this chapter describes ten narrative fragments of servi-
tization, nine narrative fragments of digitalization, and the dynamic interplay
of the fragments, narrative network. First, we frame both servitization and
digitalization separately and then build an interconnection between both
of these phenomena. This discussion contributes to the digital servitization
literature (Kohtamäki et al., 2019a, 2019b; Paschou et al., 2020; Sklyar
et al., 2019), considering its evolution since the turn of the millennium
until recently. As the second contribution, this article introduces a narra-
tive network as a method to understand the interplay between servitization
and digitalization and, therefore, the evolution of smart solutions. As such,
the narrative network provides a microlevel lens to study the co-evolution
of digital servitization. The narrative network unravels the interplay between
these dimensions coherently and consecutively, where the reader can follow
the temporal and spatial narrative uniquely.
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Managerial Implications

For managers in digital servitization companies, this book chapter provides
some insight into the complexity and interconnectedness of the elements
included in the lengthy change process of digital servitization. Perhaps this
chapter gives managers ideas for more in-depth processing of different phases
of the change and the possibility to recognize different narratives inside
the process. Moreover, perhaps the method can also act as a vehicle when
planning the digital servitization process, and communication around it.

Future Research Directions

Future studies could collect in-depth ethnographic-type field data about the
interconnected processes of digital servitization and build an empirical narra-
tive network to understand the evolution of smart solutions through narrative
fragments inside servitizing companies. Furthermore, one could compare
digital servitization processes in different organizations or at different orga-
nizational levels by using a narrative network as a method. In general,
servitization scholars could more often use a cognitive lens (Einola, 2017)
and narrative methods to increase understanding about the complex change
process that companies face when moving from traditional manufacturing
towards digital servitization and smart solutions. As such, we concur with
the previous call (Luoto et al., 2016) for alternative narratives in servitization
research.

References

Abbott, A. (1992). Notes on narrative positivism. Sociological Methods & Research,
20 (4), 428–455.

Andal-Ancion, A., Cartwright, P. A., & Yip, G. S. (2003, Summer). MIT Sloan
Management Review, 44 (4), 34–41.

Baines, T., Ziaee Bigdeli, A., Bustinza, O. F., Shi, V. G., Baldwin, J., & Ridgway,
K. (2017). Servitization: Revisiting the state-of-the-art and research priorities.
International Journal of Operations and Production Management, 37 (2), 256–278.

Bakhtin, M. (1981). The dialogic imagination: Four essays by MM Bakhtin. University
of Texas Press.

Berger, P. L., & Luckman, T. (1966). The social construction of reality: A tratise in the
sociology of knowledge. Doubleday.

Bigdeli, A. Z., Bustinza, O., Vendrell-Herrero, F., & Baines, T. (2018). Network
positioning and risk perception in servitization: Evidence from the UK road



304 S. Einola et al.

transport industry. International Journal of Production Research, 56 (6), 2169–
2183.

Boje, D. M. (1995). Stories of the storytelling organization: A postmodern analysis
of Disney as “Tamara-Land.” Academy of Management Journal, 38(4), 997–1035.

Boje, D. M. (2008). Storytelling organizations. Sage.
Brady, T., Davies, A., & Gann, D. M. (2005). Creating value by delivering inte-

grated solutions. International Journal of Project Management, 23(5), 360–365.
Brax, S. A., & Jonsson, K. (2009). Developing integrated solution offerings for

remote diagnostics: A comparative case study of two manufacturers. International
Journal of Operations and Production Management, 29 (5), 539–560.

Coreynen, W., Matthyssens, P., & Van Bockhaven, W. (2017). Boosting servitiza-
tion through digitalization: Pathways and dynamic resource configurations for
manufacturers. Industrial Marketing Management, 60, 42–53.

Czarniawska, B. (1997). Narrating the organization: Dramas of institutional identity.
University of Chicago Press.

Davies, A. (2004). Moving base into high-value integrated solutions: A value stream
approach. Industrial and Corporate Change, 13(5), 727–756.

Einola, S. (2017). Making sense of strategic decision making. In M. Kohtamäki
(Ed.), Real-time strategy and business intelligence: Digitizing practices and systems
(pp. 149–166). Palgrave Macmillan.

Einola, S., Kohtamäki, M., Parida, V., & Wincent, J. (2017). Retrospective rela-
tional sensemaking in R&D offshoring. Industrial Marketing Management , 63,
205–216.

Feldman, M. S. (2000). Organizational routines as a source of continuous change.
Organization Science, 11(6), 611–629.

Feldman, M. S., & Pentland, B. T. (2003). Reconceptualizing organizational
routines as a source of flexibility and change. Administrative Science Quarterly,
48(1), 94–118.

Forkmann, S., Henneberg, S. C., Witell, L., & Kindström, D. (2017). Driver
configurations for successful service infusion. Journal of Service Research, 20 (3),
275–291.

Gartner Glossary. (2020). Digitalization. https://www.gartner.com/en/information-
technology/glossary/digitalization.

Giddens, A. (1984). The constitution of society. University of Califonia Press.
Goh, K. T., & Pentland, B. T. (2019). From actions to paths to patterning: Toward

a dynamic theory of patterning in routines. Academy of Management Journal,
62 (6), 1901–1929.

Grönroos, C., & Helle, P. (2010). Adopting a service logic in manufacturing:
Conceptual foundation and metrics for mutual value creation. Journal of Service
Management, 21(5), 564–590.

Grubic, T. (2014). Servitization and remote monitoring technology: A literature
review and research agenda. Journal of Manufacturing Technology Management,
25 (1), 100–124.

https://www.gartner.com/en/information-technology/glossary/digitalization


Narrative Network as a Method to Understand the Evolution .... 305

Grubic, T., & Peppard, J. (2016). Servitized manufacturing firms competing
through remote monitoring technology: An exploratory study. Journal of Manu-
facturing Technology Management, 27 (2), 154–184.

Hinterhuber, A., & Liozu, S. (2018). Is it time to rethink your hiring strategy? MIT
Sloan Management Review, 109 (5), 16–17.

Hobday, T., Davies, A., & Prencipe, A. (2005). Systems integration: A core
capability of the modern corporation. Industrial and Corporate Change, 14 (6),
1109–1143.

Huikkola, T., Rabetino, R., Kohtamäki, M., & Gebauer, H. (2020). Firm bound-
aries in servitization: Interplay and repositioning practices. Industrail Marketing
Management, 90 (June), 90–105.

Immelt, J. (2017). How I remade GR: And what I learned along the way. Harvard
Business Review, 95 (5), 42–51.

Kindström, D. (2010). Towards a service-based business model: Key aspects for
future competitive advantage. European Management Journal, 28(6), 479–490.

Kohtamäki, M., Einola, S., & Rabetino, R. (2020). Exploring servitization through
the paradox lens: Coping practices in servitization. International Journal of
Production Economics, 226 , 107619.

Kohtamäki, M., Henneberg, S. C., Martinez, V., Kimita, K., & Gebauer, H.
(2019a). A configurational approach to servitization. Service Science, 11(3),
213–240.

Kohtamäki, M., Parida, V., Oghazi, P., Gebauer, H., & Baines, T. (2019b). Digital
servitization business models in ecosystems: A theory of the firm. Journal of
Business Research, 104 (November), 380–392.

Kohtamäki, M., & Rajala, R. (2016). Theory and practice of value co-creation in
B2B systems. Industrial Marketing Management, 56 , 4–13.

Korkeamäki, L., & Kohtamäki, M. (2020). To outcomes and beyond: Discursively
managing legitimacy struggles in outcome business models. Industrial Marketing
Management, 91(February), 196–208.

Latour, B. (2005). Reassembling the social: An introduction to actor-network theory.
Oxford University Press.

Luoto, S., Brax, S. A., & Kohtamäki, M. (2016). Critical meta-analysis of
servitization research: Constructing a model-narrative to reveal paradigmatic
assumptions. Industrial Marketing Management, 60, 89–100.

Lusch, R. F., & Vargo, S. L. (2006). Service-dominant logic: Reactions, reflections
and refinements. Marketing Theory, 6 (3), 281–288.

Matthyssens, P., & Vandenbempt, K. (2008). Moving from basic offerings to
value-added solutions: Strategies, barriers and alignment. Industrial Marketing
Management, 37 (3), 316–328.

Oliva, R., & Kallenberg, R. (2003). Managing the transition from products to
services. International Journal of Service Industry Management, 14 (2), 160–172.

Opresnik, D., & Taisch, M. (2015). The value of big data in servitization.
International Journal of Production Economics, 165, 174–184.



306 S. Einola et al.

Paschou, T., Rapaccini, M., Adrodegari, F., & Saccani, N. (2020). Digital servi-
tization in manufacturing: A systematic literature review and research agenda.
Industrial Marketing Management, 89 (January 2019), 278–292.

Pentland, B. T., & Feldman, M. S. (2007). Narrative networks: Patterns of
technology and organization. Organization Science, 18(5), 781–795.

Pentland, B. T., Mahringer, C. A., Dittrich, K., Feldman, M. S., & Wolf, J. R.
(2020). Process multiplicity and process dynamics: Weaving the space of possible
paths. Organization Theory, 1(3), 1–21.

Pentland, B. T., Recker, J., & Wyner, G. (2017). Rediscovering handoffs. Academy
of Management Discoveries, 3, 284–301.

Porter, M. E., & Heppelmann, J. E. (2015). How smart, connected products are
transforming companies. Harvard Business Review, 2015(October).

Rabetino, R., & Kohtamäki, M. (2018). To servitize is to reposition: Utilizing a
Porterian view to understand servitization and value systems. In Practices and
tools for servitization: Managing service transition (pp. 325–341).

Rabetino, R., Kohtamäki, M., & Gebauer, H. (2017). Strategy map of servitization.
International Journal of Production Economics, 192 (October 2015), 144–156.

Rabetino, R., Kohtamäki, M., Lehtonen, H., & Kostama, H. (2015). Devel-
oping the concept of life-cycle service offering. Industrial Marketing Management,
49 (August), 53–66.

Ramírez, R. (1999). Value co-production: Intellectual origins and implications for
practice and research. Strategic Management Journal, 20 (1), 49–65.

Richards, K. A., & Jones, E. (2008). Customer relationship management: Finding
value drivers. Industrial Marketing Management, 37 (2), 120–130.

Rymaszewska, A., Helo, P., & Gunasekaran, A. (2017). IoT powered servitization
of manufacturing: An exploratory case study. International Journal of Production
Economics, 192 (February), 92–105.

Schatzki, T. R. (2012). A primer on practices: Theory and research. In J. Higgs,
R. Barnett, S. Billett, M. Huthings, & F. Trede (Eds.), Practice-besed education:
Perspectives and strategies (pp. 13–26). Sense Publishers.

Sjödin, D., Parida, V., Jovanovic, M., & Visnjic, I. (2020a). Value creation and value
capture alignment in business model innovation: A process view on outcome-
based business models. Journal of Product Innovation Management, 37 (2), 158–
183.

Sjödin, D., Parida, V., Kohtamäki, M., & Wincent, J. (2020b). An agile co-creation
process for digital servitization: A micro-service innovation approach. Journal of
Business Research, 112(March), 478–491.

Sklyar, A., Kowalkowski, C., Tronvoll, B., & Sörhammar, D. (2019). Organizing for
digital servitization: A service ecosystem perspective. Journal of Business Research,
104 (February), 450–460.

Swanson, L. (2001). Linking maintenance strategies to performance. International
Journal of Production Economics, 70 (3), 237–244.

Thomson, L., Kamalaldin, A., Sjödin, D., & Parida, V. (2021). A maturity
framework for autonomous solutions in manufacturing firms: The interplay of



Narrative Network as a Method to Understand the Evolution .... 307

technology, ecosystem, and business model. International Entrepreneurship and
Management Journal (In press).

Töytäri, P., Turunen, T., Klein, M., Eloranta, V., Biehl, S., & Rajalaet, R. (2018).
Aligning the mindset and capabilities within a business network for successful
adoption of smart services. Journal of Product Innovation Management, 35 (5),
763–779.

Tsoukas, H., & Chia, R. (2002). On organizational becoming: Rethinking organi-
zational change. Organization Science, 13(5), 567–582.

Ulaga, W., & Eggert, A. (2006). Value-based differentiation in business relation-
ships: Gaining and sustaining key supplier status. Journal of Marketing, 70 (1),
119–136.

Vaara, E., & Tienari, J. (2011). On the narrative construction of multinational
corporations: An antenarrative analysis of legitimation and resistance in a cross-
border merger. Organization Science, 22 (2), 370–390.

Vargo, S. L., & Lusch, R. F. (2004). Evolving to a new dominant logic for
marketing. Journal of Marketing, 68(1), 1–17.

Visnjic, I., Jovanovic, M., Neely, A., & Engwall, M. (2017). What brings the value
to outcome-based contract providers? Value drivers in outcome business models.
International Journal of Production Economics, 192 (December 2015), 169–181.

Weick, K. E. (1995). Sensemaking in organizations. Sage.
Weick, K., Sutcliffe, K., & Obstfeld, D. (2005). Organizing and the process of

sensemaking. Organization Science, 16 (4), 409–421.
Wise, R., & Baumgartner, P. (1999). Go downstream: The new profit imperative in

manufacturing. Harvard Business Review, (September–October), 133–141.
Yeow, A., & Faraj, S. (2011). Using narrative networks to study enterprise

systems and organizational change. International Journal of Accounting Informa-
tion Systems, 12 (2), 116–125.



A Conceptual Guideline to Support
Servitization Strategy Through Individual

Actions
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1 Introduction

It is generally agreed that the servitization of manufacturing calls for orga-
nizations to radically innovate all components of their strategy or business
model (Gebauer et al., 2005). In particular, changes required by servitization
entail different strategic (Baines et al., 2009), organizational, and network
challenges (Oliva et al., 2012), that can be categorized around many different
perspectives (Alghisi & Saccani, 2015). By definition, such change creates a
major impact on the culture of a firm in terms of organizational intensity and
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service specificity (Mathieu, 2001a), and involves a gradual and consistent
adaptation of the whole business model (Zott et al., 2011).

Although many scholars have analyzed service transformation factors,
benefits, and paradoxes from different perspectives (Brax, 2005; Kohtamäki
et al., 2020), including strategy, marketing, operations, organization, and
behavioral angles (Gebauer, 2009), relatively few works have focused on
the everyday actions that have to be addressed by the management team to
accomplish a successful service process transformation (Baines & Shi, 2015;
Lütjen et al., 2017). In other words, there are limited models for servitiza-
tion as a change process, while literature provides very few indications on
how organizations undergoing servitization face daily challenges to achieve
successful operations (Baines et al., 2017).

On these premises, in this chapter we will discuss how the management
of a servitized company implements its day-by-day actions for efficient and
effective product-service solutions. Through a model, developed around seven
categories of servitization barriers identified by Hou and Neely (2013) and
three categories of dynamic capabilities suggested by Kindström et al. (2013),
we will detail servitization barriers and the actions necessary to address them
effectively. Moreover, exploiting the results of West and Gaiardelli (2016)
from interviews conducted with service managers and associated sources in
industry, we will provide examples of barriers firms faced.

Since our aim is to understand how organizations overcome servitization
barriers through managerial actions, this is done by focusing on the analysis
of adopted measures undertaken at individual level, consistently with Lenka
et al. (2018). Specifically, we will refer to middle management actions, due to
this group’s role as the primary management in day-by-day service operations.

Finally, the interpretation of the empirical evidence through the adopted
model allows us to provide a guideline for developing a roadmap to overcome
internal and external forces that influence the transition to services.
The chapter is based on the research findings of West et al. (2014), West

and Gaiardelli (2016), West and Gaiardelli (2017), and West et al. (2018,
2019), supported by additional analysis of prior studies and expert interviews.

2 Theory Development

The aim of this section is to provide a theoretical foundation before intro-
ducing a guideline to develop solutions to servitization challenges. First, there
is a discussion about the concept of servitization barriers and how they can be
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addressed, followed by an analysis of existing studies that adopt categoriza-
tion of servitization barriers. The study is the foundation for the construction
of a model we have used to classify servitization barriers and to identify and
describe individual actions implemented by service managers to overcome
them.

Theoretical Concepts of Barriers to Servitization

Implementation of a servitization strategy requires a highly sophisticated
process (Brax, 2005) that leads companies to consider different aspects.
Such complexity can bring firms to encounter different types of paradoxes
(Kohtamäki et al., 2020) thus calling for suitable and coherent strategies
to avoid servitization failure (Valtakoski, 2017). In particular, the adoption
of day-to-day actions emerges as essential to reconcile the strategic view
with distinctive operations characteristics. These actions are usually taken by
people in middle management who are also confronted by other types of
barriers, whether structural, procedural, or cultural (Lenka et al., 2018).
The barriers are not static but change over time, and actions employed

by management are only successful when they are able to evolve, involving
different capabilities dynamically. As suggested by Kindström et al. (2013),
the three aspects of sensing, seizing, and reconfiguring constitute the dynamic
capabilities a servitized firm needs to deliver service innovation effectively.

Studies About Categorization of Servitization Barriers

From the first appearance of the concept of servitization of manufacturing
in literature (Vandermerwe & Rada, 1988), scholars have been committed
to better understand the main barriers to its implementation. Over the
years these barriers have been explored from different perspectives, which
may concern their types and nature (Rabetino et al., 2017), and companies’
distinctive characteristics (Confente et al., 2015) rather than stages of the
service transformation process (Baines et al., 2017).

Among others, the work of Hou and Neely (2013) that summarized the
results of a literature review conducted on 166 papers, identified seven main
categories of barriers to create service excellence, namely: customers; orga-
nizational structure and culture; knowledge and information; products and
activities; competitors, suppliers and partners; economic and finance; and
society and environment. The work of Lütjen et al. (2017) is complementary
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as it classifies servitization barriers into three main groups: (i) strategy-related
barriers, (ii) market-related barriers, and (iii) implementation-related barriers.

Strategic barriers are often associated with the cannibalization of existing
businesses within the firm’s portfolio (Benedettini et al., 2017). In other
words, they describe the difficulties that top management encounters when
it has to decide how to allocate its resources to develop a service business,
trying to capture new portions of the market without eroding the existing
business. Market-related barriers concern the difficulty for customers (Wang
et al., 2016) and partners to accept the process of service transformation, due
to their existing behaviors and usage habits (Steinberger et al., 2009; White
et al., 1999). Finally, implementation-related barriers concern the way orga-
nizations develop their strategy to deal with a servitization journey effectively
and efficiently. This group of barriers, according to Hou and Neely (2013)
includes adaptations to customer value propositions, organization of delivery
systems, skills and capabilities required, and organizational structures, as
well as customers’ and partners’ relationships (Christopher, 2004; Martinez
et al., 2010; Visnjic Kastalli & Van Looy, 2013) as they are becoming inte-
grated into the customer’s processes with their knowledge, skills and resources
(Vargo & Lusch, 2008). In particular, changing the mindset to service is
fundamental where customization, flexibility, and innovation are becoming
more and more important (Turunen & Toivonen, 2011).

Theoretical Model

The main results of existing studies available in literature on the identification
and categorization servitization barriers, were refined through the results of
interviews conducted with the service managers and associates from industry.
These were used to build a general model to group together servitization
barriers and help develop appropriate guidelines for managerial actions to
address those servitization barriers (Fig. 1). The approach is based on the
assumption of a strategy with a clearly defined vision for servitization within
the firm.

As we intended to assess how firms organize their operations to effectively
address servitization barriers, we adopted a dynamic capabilities perspective
(Teece et al., 1997). Accordingly, our model was built on the three cate-
gories suggested by Kindström et al. (2013), and further expanded by taking
into account the origin of the impetus for managerial action, i.e., whether
it is: (i) internal, when the perception of the problem emerges from within
the company or (ii) external, when the issue is detected externally by the
company, i.e., in the network or in the ecosystem where it operates (Table 1).
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External environment / ecosystem

Strategy of  the firm

Impulse for change

Barriers to change
- Customers
- Organiza onal structure and culture
- Knowledge and informa on
- Products and ac vi es
- Compe tors, suppliers and partners
- Economic and finance
- Society and environment

Managerial ac ons

Sensing Seizing Reconfiguring

Internal

External

Fig. 1 Interrelationships between the external environment and wider ecosystem,
strategy of the firm and the actions necessary to support changes and overcome
barriers (Based on, Teece et al. [1997], Kindström et al. [2013], and on Hou and
Neely [2013])

Table 1 Examples of individual actions to overcome organizational barriers (based
on Hou and Neely [2013], and West and Gaiardelli [2016])

Categories Examples of barriers faced by management

Competitors,
suppliers,
and
partners

Expanding your capabilities
Coordinating cooperation in the supply chain
Transforming agents and distributors into service partners
Developing a common (business) language
Transforming our partners into a service force
Managing measurement performance with your partners
Working with installers

Society and
environment

Converting free to fee (change internal and external mentalities)
Dealing with conflicting demands to standardize and localize
Managing long-term contractual commitments at corporate level
with local laws

Identifying the main legal implications for our organization
Understanding tax and transfer pricing issues

Customers Having effective sales for services
Coordinating (process) cooperation with our customers/end users
Reaching the end user when the equipment is sold via an
installer/external partner

Promoting our solution to the end user when the
equipment/service is delivered via an external partner

Our customers explicitly ask us for new services
Managing our delivery when our customers want to perform
some of the service tasks themselves

(continued)
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Table 1 (continued)

Categories Examples of barriers faced by management

Economic and
finance

Moving away from cost plus, or time and materials-based pricing
Considering margins and price effectively
Managing the margin reduction that occurs due to more service
(spares have high margins)

Developing our service business when we have no cash to invest
Managing dealer discounts better

Knowledge
and
information

Shareing know-how more effectively
Share service feedback with the equipment designers in a better
way

Identify new project management skills needed for services
Learn more about the equipment operation
Mix know-how from installers and customers

Products and
activities

Professionalizing service delivery
Understanding the installed base
Designing and delivering advanced services
Developing services that support new equipment sales
Developing digital services at customer’s request

Organizational
structure
and culture

Educating managers who do not think of service as a real business
Geting R&D to consider the whole equipment lifecycle
Obtaining top management involvement
Educating HR and employees
Helping the firm to see service as a real business unit (BU) with a
profit and loss sheet

Reducing internal resistance to developing a service business

Analysis of Results

This section outlines how the management of a servitized company imple-
ments its day-to-day actions for efficient and effective product-service solu-
tions. This is within the context of the constraints imposed upon the firms
that restrict individual action in responding (Rungtusanatham & Salvador,
2008). The examples are given in Table 2 for organizational barriers and
Table 3 for external barriers. The examples are based on 40+ interviews,
and survey data from over 150 individuals (West et al. 2019) are categorized
according to Hou and Neely (2013) and explored according to Lütjen et al.
(2017).
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3 Supporting Servitization Change
Management

Empirical evidence suggests that barriers to servitization may differ in type
and nature and that there is no common pattern. Indeed, firms will have
different starting points, although in general the process begins with a
strategic decision made by senior management. This is in line with much of
the change literature (Pettigrew, 1988; Pye & Pettigrew, 2005; Whipp et al.,
1989) that states there is no one “right way” to deliver a change program. The
motivation can come from a strategic choice to move into services (Baines
et al., 2009; Gebauer, 2007, Mathieu, 2001b), from a change in the market,
or from an acquisition process. Indeed, managerial actions may differ in time
and methods, depending not only on the nature of the barrier, but also on
where the impetus for change comes from (internally or externally) and on
the awareness of each individual manager in understanding the situation and
adapting its choices to the context in which the firm is operating operates.
Nevertheless, the study suggests that individual actions can be adapted on a
systematic basis by management to tackle and overcome them, supporting
the execution of the strategy and its ongoing evolution.

On these premises and on the basis of what has been learned from
successful experiences, a guideline has been developed to support the initi-
ation of individual actions to deal with servitization barriers in a structured
way. The guideline (Fig. 2) consists of five main steps and assumes that a
strategy for service has already been defined. The five steps are:

i. Identify the barriers—service managers should identify the barriers to
developing service excellence. It is anticipated that many barriers are likely
to be found. These are within the strategic environment of the firm and
can be internal or external to the firm.

ii. Categorize the service barriers—the barriers should then be categorized
and segmented into internal and external barriers.

iii. Assess the barriers—for each barrier confirm its importance (e.g., 1: not
important, 3: important, 5: critical) and its maturity (e.g., 1: employees
have no awareness, no processes in place, 3: employees have some aware-
ness, some processes, 5: employees are fully aware, and processes are used
and improved). This will help to show the key barriers to focus upon.

iv. Prioritize the barriers—following the identification of the key barriers
to focus upon, take them, and place them on a 2 × 2 matrix with the
axes of effort and importance necessary to overcome the barrier. This will
help you identify how best to schedule the actions.
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Fig. 2 A framework to create a roadmap to overcome service challenges

v. Develop the roadmap of individual actions—once you have priori-
tized the barriers all the individual actions necessary to overcome each
barrier need to be scheduled on a roadmap. The roadmap should be
divided into phases where you have around three–five barriers and their
actions assigned to each phase. Name each phase based on what its focus
and define the duration for each phase. At the end of each phase, it is
important to reassess the barriers and their actions, so the road map can
be revised, providing an opportunity to re-adjust and redefine the next
actions.
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Theoretical Contribution

This chapter builds upon the theoretical framework of West et al. (2019)
based on over 150 surveys and 40 interview insights (with over 40 h of record-
ings) and provides a guideline to building a road map to support a firm’s
servitization strategy. The study confirms Hou and Neely’s (2013) point of
view about servitization barriers and provides practical support for the assess-
ment of the operational challenges. Integrating the work of Kindström et al.
(2013), it also shows how it is possible to link individual managerial actions
to support the strategic vision and in doing so uses the change management
theory of Teece et al. (1997). The approach is also in agreement with both the
prior works of Alghisi and Saccani (2015) and Gebauer (2009) and confirms
that leaders have practical challenges in implementing servitization strategies
in their organizations. Finally, integrating the approach with a framework that
supports service leaders to build an actionable roadmap focused on change
management is new, and allows the research to be implemented in a way to
support rather than observe servitization change management.

Managerial Implications

The development of a guideline to support the development of a roadmap
that supports a firm’s servitization strategy has been described. The guideline
allows mangers and leaders to overcome barriers that are important in their
firm though individual actions. The guideline offers a structured approach to
building an individual roadmap for the firm. This is important, as the litera-
ture confirms that there is not a single standardized approach to the process of
servitization for a firm, due to the multitude of contextual issues. The choice
to embark on the process of servitization is strategic, and we believe that the
roadmap that is produced as a result of the framework will support firms to
successfully deliver that strategy through a well-designed change management
roadmap.
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Employee Reactions to Servitization
as anOrganizational Transformation

Mădălina Pană and Melanie E. Kreye

1 Introduction

When managing the organizational transition from offering products to
services, employee engagement and buy-into the servitization strategy is
a core determinant of the success of the transformation. However, upon
commencing such a transition, a lack of service employees (Burton et al.,
2017; Lütjen et al., 2017) as well as difficulties retaining skilled and trained
service specialists (Huikkola et al., 2016) present major impediments for
traditional manufacturers to overcome to integrate services into their busi-
nesses. Although the specific needs of each industry and organization may
vary, focusing on employees is justified due to the necessity of aligning their
operational roles and competencies with the future service practices (Baines
et al., 2013; Lütjen et al., 2017). More specifically, organizational transforma-
tion involves changes that require employees to respond to a new set of job
requirements and perform in the context of a different business approach.
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In this context, the reactions of employees, visible in the level and direction
of their efforts during the transformation (Herscovitch & Meyer, 2002), are
divided between two extremes, support and rejection, with resistance in the
middle (Rese & Maiwald, 2013).
The role of managers in identifying and handling employees’ reactions is

critical for engaging employees in the organizational transformation process
(Bareil & Gagnon, 2005; Oreg et al., 2011). Identifying the type of employee
reaction (support, resistance, or rejection) enables managers to recognize the
relevant stakeholders that could be called “change agents” in the process
(Oreg et al., 2011; Rese & Maiwald, 2013), and then, enabling these key
stakeholders to engage in the organizational transformation drives the success
of the process (Bel et al., 2018).
This chapter seeks to answer the following research question: How can

employee reactions to the organizational transformation of servitization be
managed to encourage employee engagement? We present a review of the litera-
ture on servitization, organizational behavior, and organizational psychology
to connect employee reactions to servitization to management responses
directed toward gaining employees engagement. We integrate these insights
into a framework of employee reactions in servitization.

2 Theory Development

Employee reactions can range from support for the servitization strategy to
rejection of it, which becomes evident in voluntary turnover (Ulaga & Love-
land, 2014). Between the two extreme points is resistance, which can be
used in a positive manner if management responds to it appropriately (Ford
et al., 2008). Bareil and Gagnon (2005) describe a continuous approach for
helping employees contribute to an organizational transformation, consisting
of clarifying employees’ reasons of concerns during the organizational trans-
formation and responding with suitable management practices for helping
employees involved in the transformation. For clarifying employees’ reasons
of concerns, management attention is directed toward observing and catego-
rizing employees’ reactions during the organizational transformation. In this
section, we review the relevant literature on employee reactions and manage-
ment responses to determine how to encourage employee engagement in the
servitization journey. Figure 1 depicts the link between employee reactions,
suitable management responses, and resultant employee engagement based
on the continuous approach by Bareil and Gagnon (2005).
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Employee reactions Suitable management 
responses

Employee engagement

Fig. 1 Framework of employee reactions, suitable management responses, and
employee engagement

Support for Servitization

Support as reaction. Employee support for servitization can vary substan-
tially (Herscovitch & Meyer, 2002). Support may consist of following rules
and procedures related to the transformation even without fully agreeing
with the implemented changes (compliance with change). For example,
administrative staff members responsible for back-office service processes may
be willing to provide necessary information for service operations without
actively supporting in the new business strategy (Kreye, 2016). By contrast,
at the highest level of effort, employee support may entail a desire to assist
the process of change and promote it within the organization (champi-
oning the change process) (Herscovitch & Meyer, 2002). This often describes
the attitude of service engineers who go out to customer sites and engage
in service-based collaboration (Kreye et al., 2015). In addition, employees
high level of support toward the organizational transformation of serviti-
zation is also visible in their efforts in exploring and identifying service
business growth opportunities (Baines et al., 2020). Between the extreme
points, a moderate degree of employee support requires making some sacri-
fices to advance the organizational transformation in terms of engaging in
cooperative behavior (Herscovitch & Meyer, 2002); for example, marketing
employees may need to collaborate with customers because of the often
broader value proposition provided by services instead of products (Vargo
& Lusch, 2008).

Suitable management responses. Supportive employees can be a vital resource
in the organizational transition because they can champion the change
process. Here, the focus is on involving supportive employees to reduce
the cultural and process barriers of servitization (Lenka et al., 2018). In
addition, supportive employees may be further engaged as leaders in the
servitized business (Rabetino et al., 2017). Nonetheless, despite the range
of employee support for servitization, organizational transformation generally
requires active support to effectively allocate the resources necessary to achieve
the expected service quality (Baik et al., 2019) and reduce internal barriers
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such as a product-focused culture, doubts, and values that decrease servitiza-
tion efforts (Lenka et al., 2018). Active support must be based on employees
having a shared identity with the organization and their corresponding
subunit (Rese & Maiwald, 2013), and it may be easier to create employee
support in organizational units that are close to service-based activities, such
as marketing. For marketing employees, the transition from products to
services presents the opportunity to focus on how service offerings create
customer value and then advertising such services accordingly—this is the
key role of marketing (Vargo & Lusch, 2004). Hence, the service orienta-
tion of an organization aligns its advertising requirements with the principles
of marketing, which in turn establishes the necessary motivation that helps
employees to actively support the service business.

Rejection of Servitization and Voluntary Turnover

Rejection and voluntary turnover. At the complete opposite pole of employee
support is the rejection of the servitization strategy, where employees choose
to leave the organization because of disagreement with the organizational
transformation. Voluntary turnover can hence be seen as rejection of the
adoption of the service business approach (Ulaga & Loveland, 2014). Specific
observable behaviors that predict voluntary turnover, such as initial lateness
and subsequent absence from work (Harrison et al., 2006), can be used as
indicators for future rejection of organizational transformation.
The reasons for rejecting organizational transformation toward serviti-

zation tend to be related to a lack of service-related competencies. For
example, Ulaga and Loveland (2014) acknowledged the challenge faced by
sales employees, skilled in selling products, in replying to the demands of
service sales. Similarly, changes in the operational requirements of their work
may cause employees to reject the transformation. For example, although
technical specialists may have the required competencies to provide services,
having to travel more frequently for work due to their position as front-
line employees may lead to voluntary turnover (Zarpelon Neto et al., 2015).
Thus, rejection may be a sign of various employee concerns regarding the
organizational transformation.

Suitable management responses. In contending with rejection behaviors,
such as voluntary turnover, suitable managerial responses can be divided
into two categories. First, employee intentions can be measured before the
actual behavior is observed to identify the general predisposition of employees
(Morrell et al., 2004). For example, Bothma and Roodt (2013) demonstrated
that turnover intention is a realistic predictor of actual turnover behavior.
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In addition, they validated a specific scale that measures turnover intention
through, for instance, frequency of thoughts related to leaving one’s employ-
ment as well as the level of enthusiasm for the upcoming working days.
This first approach offers a meaningful management tool for predicting and
preparing for employee turnover. Second, managers can attempt to learn the
reasons for employee turnover once it has occurred (Morrell et al., 2004).
This consists of understanding individual reasons for leaving. Both manage-
ment responses enable the organization to learn from the initial rejection
of the organizational transformation and improve internal functioning and
processes (Morrell et al., 2004).

Resistance to Servitization

Resistance as reaction. Between the two poles of employee reaction depicted
above is resistance, which describes the effort involved in opposing the organi-
zational transformation. Herscovitch and Meyer (2002) described two levels
of resistance in terms of active and passive resistance. In active resistance,
employees make strong efforts to ensure that the organizational transforma-
tion will not be implemented. This can be observed in disruptive behaviors,
such as sales employees’ actively arguing for the value of product sales by
citing their higher profit margins and continued opportunities for busi-
ness growth (Reinartz & Ulaga, 2008). By contrast, passive resistance is
visible in employee efforts that are directed toward diminishing the poten-
tial of succeeding with the transformation (Herscovitch & Meyer, 2002). For
example, sales employees may continue engaging in product sales because
they are more familiar with this process (Ulaga & Loveland, 2014). This
behavior demonstrates passive resistance because it indicates that employees
may prefer the product (traditional) business and attribute less value and
importance to the new service business (Matthyssens & Vandenbempt,
2010).

A possible reason for resistance may be employees’ fear of leaving their
comfort zone. For example, sales employees may be uncomfortable with
service sales approaches that require networking, joint decision-making
between various stakeholders, and discussions with points of contact that are
in leadership positions (Ulaga & Loveland, 2014). In addition, the resistance
of sales employees may arise from concerns about losing their traditional
commission (Reinartz & Ulaga, 2008). In some cases, the transition from
products to services requires a transition from free services to paid services,
which increases the discomfort and resistance of sales employees who used
free services to foster positive customer interactions (Ulaga & Loveland,
2014).
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Suitable management responses. To handle employee resistance, managers
of the organizational transformation may adopt two primary approaches.
First, managers can use the resistance positively to create awareness and keep
organizational transformation as a recurring topic of discussion (Ford et al.,
2008). Assessing resistance can be a helpful means of analyzing the feasibility
of the organizational transformation (Kets De Vries & Balazs, 1999) and for
revising and reconsidering managerial decisions regarding implementation
decisions (Ford et al., 2008). Second, managers can use specific responses
to mitigate the resistance and support the service business. Reinartz and
Ulaga (2008) stressed the importance of supporting sales employees through
training to assist them in overcoming their comfort with their product-
related roles to become able to support the service buyer’s decision-making.
In addition, they emphasized the necessity of hiring specialized employees
that support the service sales, such as service engineers with knowledge about
customer operations. Reinforcing the focus on services can be supported by
projects and internal communication developed around the service culture
(Rabetino et al., 2017).
Table 1 provides an overview of the three described employee reactions

and possible management responses based on the literature on servitization,
organizational behavior, and organizational psychology. It summarizes the key
points for understanding employee reactions in the context of servitization.

Employee Engagement

Employee engagement is visible in employees’ presence in their individual
roles at the cognitive, emotional, and physical levels (Kahn, 1990). Specifi-
cally, presence in one’s working role refers to authentically sharing personal
thoughts, feelings, ideas, and so forth (Kahn, 1992), which requires both
cognitive and emotional effort. However, due to the difficulties of evalu-
ating the intensity and availability of personal effort in a working role, Macey
and Schneider (2008) propose looking for observable engagement behaviors
such as “innovative behaviors, demonstrations of initiative, proactively seeking
opportunities to contribute, and going beyond what is, within specific frames of
reference, typically expected or required” (p. 15). Taking the initiative to iden-
tify and create opportunities to contribute within the organization is critical
in servitization due to the necessity of having employees prepared to learn
and grow within a changing business environment (Martinez et al., 2017).
In addition, service quality depends on the performers of the service-related
task (Levitt, 1972; Kreye, 2016; Baik et al., 2019), and thus, it is crucial for
employees to be engaged in their working roles and in the organization.
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3 Discussion

This section explains the main value of the insights regarding employee reac-
tions both from a theoretical perspective (section “Theoretical Contribution”)
and practical perspective (section “Managerial Implications”). We further
discuss the main challenges for future work in this context.

Theoretical Contribution

This chapter contributes to the theory on servitization by providing insights
into employee reactions and suitable management responses to encourage
or create employee engagement during the organizational transformation.
This is based on an integration of the literature on organizational behavior
and organizational psychology with descriptions and observations in servi-
tization. This chapter hence illuminates and specifies employee reactions,
which have thus far been described and observed in the servitization liter-
ature (Buschmeyer et al., 2016; Huikkola et al., 2016; Kreye, 2016) but have
not explained in the underlying causes and reasons of employees. Showing
the potential reasons for employee rejection of a servitization strategy, as
well as support or resistance, this chapter offers unique insights into the
organizational challenges when implementing servitization.
This chapter further offers valuable management approaches as a response

to the different employee reactions. This is based on the explanations
regarding underlying causes and reasons and hence identifies management
responses based on robust reasoning utilizing insights from the organiza-
tional behavior and organizational psychology literature. This integration of
related literature streams is a novel contribution to the servitization literature,
which has thus far not been able to identify active management responses
to employee reactions (Kreye, 2016). This chapter hence offers unique value
and insights for management scholars and as well as servitization practitioners
(elaborated in section “Managerial Implications”).

Managerial Implications

The overview of management responses and related discussion yields concrete
implications for management. To foster employee engagement, managers
must first identify and understand the specific employee reaction they face,
and then they can determine a suitable response. The detailed overview of
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the various employee reactions (Table 1) enables researchers to define observ-
able patterns of employee behavior during the servitization journey. This
is useful, especially for further operationalization of support, rejection, and
resistance as reactions to the servitization. This enables managers to develop
measurement tools as follows. When faced with employee support for the
servitization journey, managers can acknowledge employees’ contributions by
involving them in removing the obstacles of the servitization and, in some
cases, creating the opportunity for them to assume a leadership position
within the service business to create employee engagement. When faced with
employee rejection of the servitization journey, managers can approach this
situation as a learning opportunity and evaluate the process of implementing
servitization within the organization. In so doing, the effect of the organisa-
tional transformation as well as the extent to which employees are affected by
the transformation can be clarified and considered in the process of managing
the employees’ transition to service operations. When dealing with resistance
to servitization, managers can consider two suitable responses. Either they can
learn about the concerns motivating the resistance and use them to improve
the management of the organizational transformation, or they can emphasize
the relevance of servitization through focusing specific attention on service
culture and operational capabilities development. The first response allows
employees to express their concerns and managers to see a different view-
point, whereas the second response helps employees to develop their skills
and to assimilate new working approaches.

If managers choose a suitable response for each employee reaction, they
can benefit by gaining information and engagement for the proposed organi-
zational transformation. This is critical in servitization due to the necessity
of creating new operational capabilities while maintaining the focus on
developing the new service business.

4 Conclusions

This chapter provides an overview of the range of employee reactions to the
servitization transformation. On the basis of the presentation of an overview
of the literature on organizational behavior and organizational psychology, we
contribute core insights on employee reactions and management responses
that can drive employee engagement into the discussion on servitization.
For each long-term reaction, such as support, resistance, and rejection, we
propose observable behaviors, reasons for these behaviors as well as manage-
ment responses that could help the overall process of engaging the employees
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and gaining the internal support for developing the service capabilities.
This chapter thus provides a distilled overview of the key points drawn
from the existing literature. The presented key point further the theoretical
insights into servitization as an organizational transformation and contribute
to managerial perspectives by highlighting approaches that help employee
engagement and servitization transformation.

References

Baik, K., Kim, K. Y., & Patel, P. C. (2019). The internal ecosystem of high perfor-
mance work system and employee service-providing capability: A contingency
approach for servitizing firms. Journal of Business Research, 104, 402–410. https://
doi.org/10.1016/j.jbusres.2019.02.028.

Baines, T., Lightfoot, H., Smart, P., & Fletcher, S. (2013). Servitization of manu-
facture: Exploring the deployment and skills of people critical to the delivery
of advanced services. Journal of Manufacturing Technology Management, 24 (4),
637–646. https://doi.org/10.1108/17410381311327431.

Baines, T., Ziaee Bigdeli, A., Sousa, R., & Schroeder, A. (2020). Framing the
servitization transformation process: A model to understand and facilitate the
servitization journey. International Journal of Production Economics, 221, 107463.
https://doi.org/10.1016/j.ijpe.2019.07.036.

Bareil, C., & Gagnon, J. (2005). Facilitating the individual capacity to change.
Gestion 2000, 22 (5), 177–194.

Bel, B. R., Smirnov, V., & Wait, A. (2018). Managing change: Communication,
managerial style and change in organizations. Economic Modelling, 69, 1–12.
https://doi.org/10.1016/J.ECONMOD.2017.09.001.

Bothma, C. F. C., & Roodt, G. (2013). The validation of the turnover inten-
tion scale. SA Journal of Human Resource Management , 11(1). https://doi.org/
10.4102/sajhrm.v11i1.507.

Burton, J., Story, V. M., Raddats, C., & Zolkiewski, J. (2017). Overcoming the
challenges that hinder new service development by manufacturers with diverse
services strategies. International Journal of Production Economics, 192, 29–39.
https://doi.org/10.1016/j.ijpe.2017.01.013.

Buschmeyer, A., Schuh, G., & Wentzel, D. (2016). Organizational transformation
towards product-service systems – empirical evidence in Managing the Behavioral
Transformation Process. Procedia CIRP, 47, 264–269. https://doi.org/10.1016/j.
procir.2016.03.224.

Ford, J. D., Ford, L. W., & D’Amelio, A. (2008). Resistance to change: The rest of
the story. Academy of Management Review, 33(2), 362–377. https://doi.org/10.
5465/amr.2008.31193235.

Harrison, D. A., Newman, D. A., & Roth, P. L. (2006). How important are job
attitudes? Meta-analytic comparisons of integrative behavioral outcomes and time

https://doi.org/10.1016/j.jbusres.2019.02.028
https://doi.org/10.1108/17410381311327431
https://doi.org/10.1016/j.ijpe.2019.07.036
https://doi.org/10.1016/J.ECONMOD.2017.09.001
https://doi.org/10.4102/sajhrm.v11i1.507
https://doi.org/10.1016/j.ijpe.2017.01.013
https://doi.org/10.1016/j.procir.2016.03.224
https://doi.org/10.5465/amr.2008.31193235
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Salesforce Transformation to Solution Selling

Anna Salonen and Harri Terho

1 Introduction

Few manufacturers have eluded the imperative to go “downstream” in the
value chain (Wise & Baumgartner, 1999), and for many, this has meant
the adoption of a solutions-based business approach. The organizationally
complex transformation from product selling to solution selling places new
requirements on the sales function at both the organization and individual
salesperson levels (Panagopoulos et al., 2017; Reinartz & Ulaga, 2008; Ulaga
& Loveland, 2014; Worm et al., 2017).

In particular, recent research has recognized the critical role salespeople
play in developing solution offerings and communicating their value-in-use
potential to customers (Panagopoulos et al., 2017). This salesperson solu-
tion selling enactment plays a critical role in subsequent solution selling
performance (Panagopoulos et al., 2017). However, many product-oriented
salespeople are reluctant and/or unable to engage in solution selling (Ulaga &
Loveland, 2014; Ulaga & Reinartz, 2011), which presents a major constraint
on the manufacturer’s servitization efforts.
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To advance the theory and practice of servitization, the purpose of this
book chapter is to describe the requirements of solution selling at the sales-
force level, which then forms the basis for building appropriate organizational
structures and forms of support to facilitate a salesforce-wide transformation
to solution selling.
This review is organized as follows: First, we provide an overview of the

conceptual foundations of solution selling and position it in the wider servi-
tization stream of research. Second, we explain how the understanding of
the requirements posed by solution selling has progressed from an analysis of
organizational-level conditions to the individual salesperson level. Third, we
discuss how an organization can facilitate a salesforce-level transformation to
solution selling.

2 Theory Development

Conceptual Foundations of Solution Selling

The roots of academic discussion on the concept of solution selling trace back
to engineering practices, when suppliers of military weapons systems in the
1940s and 1950s began to develop better ways of managing the development
and delivery of complex weapons systems (Hobday et al., 2005). Industrial
marketing scholars picked up the idea of selling complex product systems
through the concept of systems selling (see e.g., Mattsson, 1973). Systems
selling required a change in the sales approach of industrial products (Page &
Siemplenski, 1983) through the incorporation of a consultative orientation
(Hanan, 1986). Later, system was speci ed to refer to a physical product
system, whereas a solution was said to incorporate, in addition to the physical
product system, strategic and consultative business activities (Davies et al.,
2006).

From these conceptual origins, research on solution selling later evolved
further as part of the interdisciplinary servitization stream of research
(Vandermerwe & Rada, 1988). Viewed through the servitization lens, solu-
tion selling represents an enactment of the service-dominant logic on behalf
of manufacturers (Vargo & Lusch, 2004, 2008) as they gradually transi-
tion to providing more advanced services (Salonen, 2011). This typically
means extending the manufacturerís scope of supply through the integra-
tion of previously disintegrated product-based components into functional
systems (Matthyssens & Vandenbempt, 2008) and the deployment of output-
based services that target the customerís process (Ulaga & Reinartz, 2011). In
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doing so, the manufacturerís focus shifts to a collaborative process of value
co-creation (Vargo & Lusch, 2008), as it engages customers in relational
processes during the various phases of the solution life cycle that precede
and follow the integration of product- and/or service-based components into
customized responses to complex customer needs (Evanschitzky et al., 2011;
Tuli et al., 2007).

Organizational Requirements of Solution Selling

A principle challenge for a manufacturer undergoing a solution transforma-
tion is building an organization that is able to interact with the customer
in fundamentally different ways. Managers reared up in product-based orga-
nizations excel at designing and manufacturing superior products, as well as
managing the processes involved in making and selling them. Thus, the trans-
formation to solution selling requires the development of new organizational
capabilities and structures.
To mitigate these challenges, Davies et al. (2006) suggest setting up an

organizational structure composed of a customer-facing front-end organiza-
tion, a supportive back-end organization, and a exible core that provides
oversight, coordination, and leadership for effectively delivering standard-
ized, repeatable solutions. The customer-facing front-end is responsible for
capturing customer insights and transferring the learnings to the back-
end organization. The customer-facing front-end organization also manages
strategic engagements with the customer and develops value propositions,
integrates solutions, and provides operational services (Storbacka, 2011). Due
to the high degree of trust and collaboration needed in the co-creation
of customer solutions, the seller typically initially develops solutions with
a limited number of key customers (Cova & Salle, 2007). Experimenta-
tion with lead customers then allows the vendor to develop effective value
propositions as well as value quanti cation and veri cation tools, as it builds
organizational capabilities for value-based selling in the solution business
context (Terho et al., 2012, 2017; Tytri & Rajala, 2015).

While the customer-facing units described above are in charge of devel-
oping commercialization capabilities that ensure value creation through the
solution business model, the back end takes charge of ensuring the manufac-
turerís value capture ability (Storbacka, 2011). At the core of these efforts lies
the implementation of the principle of modularity (Davies et al., 2006). This
means limiting variety through the de nition of a clear solution architecture
that speci es the modules that make up the solution, which allows sales-
people to sell mass-customized solutions (Kowalkowski et al., 2015; Salonen,
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2011; Salonen et al., 2018; Storbacka, 2011). In cases of highly complex,
fully tailored turnkey solutions, opportunities to modularize the offering are
limited (Salonen & Jaakkola, 2015). In these cases, a separate project orga-
nization unit staffed with suitable individuals typically handles the solution
selling and delivery.

If the rm is able to modularize the solution offering, this builds
the organizational readiness to implement a broader solution transforma-
tion through repeatable, mass-customized solutions that enable better value
capture (Salonen et al., 2018). However, the transformation is constrained by
the fact that the salesperson-level requirements for solution selling are vastly
different from those of product selling (Reinartz & Ulaga, 2008; Ulaga &
Loveland, 2014). Since replacing large portions of the salesforce is costly and
disruptive to existing business and sales routines, manufacturers undergoing
a solution transformation need to nd ways to deal with this constraint. The
rst step in addressing this challenge is to develop an in-depth understanding
of how these requirements differ, as this will form the basis for building
the appropriate organizational structures and forms of support to facilitate
a salesforce transformation to solution selling.

Salesperson-Level Requirements in Solution Selling
(Selling Process and Proficiencies)

The seminal study by Tuli et al. (2007) introduced a customer-centric
view of solution business. According to this perspective, customers ulti-
mately judge solutions as relational processes instead of customized and
integrated bundles of goods and services. Consequently, an effective solution
selling process should go beyond the mere task of customizing an offering
to meet customer needs. The requirementsí de nition, deployment, and
post-deployment support arise as additional critical components of solution
provision for customers, and thus call for a relational sales process.

Salespeople play a key role in implementing these four stages into practice
through solution selling involvement, which captures the degree to which
a salesperson engages in activities that help his/her rm provide end-to-
end solutions for the salespersonís customers (Panagopoulos et al., 2017).
The initial phases of this process focus on gaining a deep understanding of
the customerís business and designing effective solutions for the customerís
needs. In later stages, salespeople need to ensure the correct delivery of the
solution and to maintain a continuous and supportive dialogue with the
customer after deployment of the solution into the customerís process. Such
an involvement is systematically linked to increased sales performance and



Salesforce Transformation to Solution Selling 347

is stronger under higher levels of a rmís product portfolio scope, sales unit
cross-functional cooperation, and customerñsupplier relationship tie strength
(Panagopoulos et al., 2017).

Along similar lines, Worm et al. (2017) demonstrated that a rmís solution
sales capabilities, de ned as the degree to which the salesforce is able to iden-
tify the appropriate decision-makers and provide pro cient justi cation for
the solutions offering, are critical for their solution selling performance. Ulaga
and Kohli (2018) further note that salespeople play a key role in reducing the
customerís need uncertainty, process uncertainty, and outcome uncertainty
during the different stages of the solution selling process. To do so, sales-
people need to provide pertinent information to key stakeholders within the
customer and supplier organizations, and to encourage adaptive behavior of
the parties involved. Thus, salespeople need to be able to demonstrate the
value-in-use potential of the abstract offerings often by engaging new types
of customer stakeholders, such as business decision-makers, instead of buyers
(Terho et al., 2012, 2017).

Previous solution selling research has thus provided strong evidence for
the critical role salespeople play in the context of solution selling. At the
same time, it appears dif cult to build the required salesperson-level compe-
tences. Bonney and Williams (2009), in their conceptual study, were among
the rst to argue that the salesperson-level requirements of solution selling are
fundamentally different from those of product selling. Subsequently, several
authors have explored the speci c nature of these requirements. For instance,
Ulaga and Lovelandís ( 2014) qualitative study among top managers provided
a structured exploration of key salesperson pro ciencies and required person-
ality traits in solution selling. They identi ed 13 traits that help salespeople
develop the required pro ciencies to succeed in solution selling. These
include high learning, customer service, and teamwork orientation, as well
as intrinsic motivation and general intelligence.

Other studies have elaborated on these traits. For instance, Friend and
Malshe (2016) found that salespeople need to possess network and relation-
ship management-speci c skills to craft customer solutions in an ecosystem
context. Key skills include diversity sensitivity, multipoint probing, orchestra-
tion, and stability preservation. Koponen et al. (2019), in turn, elaborate on
the broader communication competences required for international solution
selling, relating them to four components: behavioral, affective, cognitive,
and general sales acumen. Behavioral competence helps salespeople to act
effectively in interactions through relational communication skills, personal
selling skills, and language skills. Affective competence refers to the moti-
vation to engage in interpersonal interaction, manifested in motivations,
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positive and open attitudes, and cultural sensitivity. Cognitive competence
refers to the knowledge and understanding of effective and appropriate
interpersonal communication behaviors. Finally, sales acumen is related to
sales-speci c knowledge and skills, including the strategic understanding of
business-to-business sales and leadership skills.

Bhm et al. ( 2020) empirically studied the antecedents and outcomes of
salespeopleís value opportunity recognition (VOR) competence. VOR refers
to the cognitive process that individual salespeople use to detect misalloca-
tions of resources, de ne associated customer problems, and develop solutions
that generate value for the customer and pro t for the supplier (Bonney
& Williams, 2009). Bhm et al. ( 2020) found that customer knowledge
is the key driver of VOR, and salespeople can compensate for a lack of
technical knowledge by forging strong relationships with the back-end orga-
nization, thus implying the need for a team selling structure for solution
sales. The formalization of sales hinders the salespersonís ability to leverage
their customer relationships for VOR but helps them to work more effec-
tively with the back-end organization to recognize value opportunities (Bhm
et al., 2020).

Key Ways to Implement a Salesforce Transformation
to Solution Selling

At the organizational level, rms have two options for initiating solution sales.
One is to build up a dedicated solution unit staffed with individuals with the
appropriate capabilities, experience, and personality traits. The second is to
implement a broader, salesforce-wide transformation to solution selling.

Regarding a salesforce-wide transformation to solution selling, some argue
that the requirements of product selling and solution selling differ so substan-
tially that rms that want to develop an organizational capability to sell
solutions need to recruit new salespeople for the solution selling tasks
(Reinartz & Ulaga, 2008; Ulaga & Loveland, 2014). This challenge is caused
by a total re-orientation in the required selling approach. Different person-
ality traits are even potentially required, which are dif cult to change with
mere training and compensation schemes. However, recent research suggests
that product-centric salespeople can be engaged in solution selling if the
organization provides appropriate support tailored to individual salespeopleís
needs (Salonen et al., 2020).

In the initial stages of a manufacturerís solution transformation, a dedi-
cated solution selling salesforce typically makes the most sense. Levihn and
Levihn (2016) found in the case organization they studied that those sales
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branches that separated the solution business from the product business were
more successful. Best practice units hired new salespeople for the solution
selling task from their customers as a way to gain the required in-depth under-
standing of the customerís industry, business model, and underlying needs
(Levihn & Levihn, 2016). Organizational separation also nds strength from
the ndings of Paiola et al. ( 2012), who found, in the context of service sales,
that organizational separation of a newly recruited salesforce improved the
commitment and nancial performance of the new salesforce.

At the same time, a key challenge related to the creation of a dedicated
solution salesforce is that it is costly to implement and places limits on
the manufacturerís ability to follow the industrialization path to service-
based growth (Kowalkowski et al., 2015). In these cases, solutions sales
typically represent a relatively small proportion of the rmís overall operations
and consist of project-based, fully tailored solutions with customer-speci c,
premium pricing. Yet, in many cases, rms will want to strive for a broader
shift to solution business by investing in the development of modular solution
architecture and the associated organizational processes (Rajala et al., 2019;
Salonen et al., 2018). In these cases, the manufacturer needs to consider
whether and how it can implement a broader salesforce-wide transformation
to solution selling that involves its existing product-centric salesforce.

While the development of suf cient industrialization capabilities removes
many of the organizational constraints of a salesforce-wide transformation to
solution selling, managing the transformation process is still far from easy
given the vastly different salesperson-level requirements. However, as demon-
strated by Salonen et al. (2020), it is possible, albeit with some restrictions.
More speci cally, the study reveals that not all salespeople can engage in a
solution transformation, as there are necessary threshold requirements in the
form of salesperson value-based selling capability (Terho et al., 2012, 2017).
However, beyond this threshold condition, a heterogeneous salesforce can
engage if the organization offers the right type of transformation support.
The required type of organizational support depends on the salespersonís

characteristics. While some exceptional and highly motivated salespersons
with prior experience in selling complex offerings transition virtually without
any organizational support, others need exhaustive support. Salespeople
who are typically the most dif cult to transform perceive a transition to
solution selling as risky and have no prior experience in solution sales.
Firms can provide the needed support through either top-down organiza-
tional actions or, more informally, operational-level support. Organizational
support can take place though training or communication of expectations
by sales management, whereas dedicated solution champions who engage
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in market shaping (Nenonen et al., 2019) offer operational-level support to
salespeople (Salonen et al., 2020).
The nding regarding the role of solution champion market shaping

suggests that organizational support required in a transformational context
extends beyond the boundaries of the focal organization. This is because
a large-scale transformation from product selling to solution selling often
requires negotiation of institutional resistance from customers (Hartmann
et al., 2018), which is beyond the capacity of any individual salesperson.
Solution champions can help the salesperson redesign the exchange, recon-
gure the networks of the actors, or reform institutions (Baker et al., 2019;
Nenonen et al., 2019). In doing so, they create opportunities for salespeople
to engage in solution selling.

Lastly, solution selling and value-based selling studies indicate that sales
organizations should always provide their salespeople with a basic toolset to
succeed in solution selling during all phases of the sales cycle (Tytri &
Rajala, 2015). In the initial phases of sales, clear sales strategy elements facil-
itate solution selling effectiveness. Segmentation and prioritization schemes
help salespeople to better understand customer requirements and to target
resource-intensive solution selling investments for those customers who are
best served through solution selling initiatives (see Panagopoulos & Avlonitis,
2010; Terho et al., 2015; Tytri & Rajala, 2015). Similarly, the development
of clear relationship objectives, selling models, and different sales channels to
reach and serve different types of customers helps salespeople to effectively
adapt the selling process to different customers (Tytri & Rajala, 2015).
This is particularly important in cases when industrial companies continue
to maintain their traditional offerings while expanding into solution business
through servitization. In such a situation, some customers may wish to merely
place orders for fairly standardized offerings, while others may need a complex
solution that is integrated as a fully tailor-made project. Customers who do
not require the salespersonís expertise can largely manage their own purchase
journeys through automated, often web-based channels, while others will
need extensive support through a dedicated salesforce.

3 Discussion

The purpose of this chapter was to develop an understanding of the require-
ments of solution selling at the salesforce level, which forms the basis for
building appropriate organizational structures and forms of support to facili-
tate a salesforce-wide transformation to solution selling. Based on this review,
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we conclude that solution selling involvement by salespeople plays a key role
in ensuring subsequent solution selling performance (Panagopoulos et al.,
2017; Worm et al., 2017). However, given that the requirements for solution
selling differ drastically from those of product selling, facilitating salesperson
solution selling involvement is difficult to realize in practice.

Rather than attempt an immediate firm-wide transformation to solution
selling, we suggest that the manufacturer proceed in stages. In the first stage,
setting up a dedicated solution salesforce and staffing it with suitable sales-
people is a good way to initiate the complex transformation. Such a unit can
recruit salespeople with appropriate capabilities, experience, and personality
traits (Ulaga & Loveland, 2014). Alternatively, the manufacturer could scan
the existing salesforce for suitable individuals. Here, the presence of value-
based selling capability is a necessary threshold competence (Salonen et al.,
2020; Terho et al., 2012, 2017). Additionally, skills such as communication
competence (Koponen et al., 2019) and attitudes such as learning orientation,
intrinsic motivation, and teamwork orientation (Ulaga & Loveland, 2014)
are likely to support salespeople’s success in solution selling.

At the same time, to realize a large-scale solution transformation, manu-
facturers need to find ways of engaging salespeople who may not possess the
optimal set of skills, attitudes, or personality traits. Doing so is possible as
long as the manufacturer (1) understands that a salesforce transformation to
solution selling is both an individual- and organizational-level phenomenon,
and (2) is able to manage the complex interplay of these conditions (Salonen
et al., 2020). This includes the provision of appropriate organizational
support tailored to individual salespeople’s needs. Additionally, organizations
should provide supportive sales tools for the salesforce, including documented
reference cases, solution configurators, and value quantification and pricing
tools (Terho et al., 2017; Töytäri & Rajala, 2015).
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Digital Servitization: Strategies for Handling
Customization and Customer Interaction

Katja Maria Hydle, Magnus Hellström, Tor Helge Aas,
and Karl Joachim Breunig

1 Introduction

Balancing customization and standardization is likely enabled through modu-
larity for production as well as service companies (Aas & Pedersen, 2013;
Bask et al., 2011; Hellström et al., 2016). Achieving such a balance is
a key challenge for manufacturing firms when servitizing. Research on
manufacturing firms’ interactions with their customers as they pursue servi-
tization strategies has focused on different forms of customer engagement
(Carlborg et al., 2018) and customizing solutions (Jagstedt et al., 2018).
Customer centricity is suggested to be a core property for services, which
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are essentially co-created (e.g., Vargo & Lusch, 2008). Moreover, research
has emphasized the role of managing information when pursuing a balance
between customization and standardization (Cenamor et al., 2017; Hell-
ström, 2014). At the same time, recent service theory has departed from
emphasizing heterogeneity as a key services criterion, as new digital technolo-
gies provide opportunities for increased mass adaptation and standardization
(e.g., Sawhney, 2016).

Overall, the digital servitization trend, understood as the use of digital
tools to move from a product-centric business model to a service-centric
one, is strengthening, which has significant implications for business model
innovation (Kohtamäki et al., 2019; Paiola & Gebauer, 2020). Digital servi-
tization particularly enables effective value creation (Kohtamäki et al., 2019);
although customers expect customization, manufacturing firms work toward
standardization, increasing efficiency and capturing value. In the servitization
literature, services are often treated as a homogenous group of offerings; in
contrast, we believe that different digitalization processes and outcomes can
be expected, depending on the type of service. Therefore, it is time to take
stock of recent developments in digital servitization and discuss and concep-
tualize the implications of digitalization for different types of services, with a
focus on the tension between customization and standardization on the one
hand and the degree of customer interaction on the other. Hence, we ask the
following research question: How does digitalization enable firms to balance
standardization and customization when they co-create value with customers?
This conceptual chapter was motivated by an empirical study of five manu-

facturing firms in the oil and gas industry at different stages of servitization.
We use insights from this study to illustrate our main arguments (Siggelkow,
2007).

We continue by defining key concepts in service customization by cate-
gorizing industrial services and digitalization. Then, we present various types
of industrial service offerings and typologies for their classification. There-
after, we describe associations among customer interaction, customization,
digitalization and different types of industrial service, with an overview of
the digital technologies used in servitization. Finally, we discuss the strategic
implications of this work for servitized firms.
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2 Theory Development

Standardization, Customization and Customer
Interaction

Standardization relates to the pursuit of economies of scale; it is based on
the logic that the more you make of something, the more you save in stan-
dardizing both the process and the output. However, competitive advantage
derives not only from operational excellence and low-cost production (Porter,
1996) but also from differentiation and more careful customer orientation,
which results in a huge interest in mass customization (Davis, 1987). A
recent literature review found that one key value creation process of servi-
tizing manufacturers is to customize the offering (Garcia Martin et al., 2019).
The central idea underlying mass customization is the pursuit of meeting
specific customer needs at near-mass-production efficiency. Hence, mass
customization remains relevant for servitizing manufacturers. A few studies
have addressed this from the perspective of achieving balance, seeing modu-
larity as the enabler (Bask et al., 2011; Hellström et al., 2016). It is, however,
clear that digitalization also constitutes an enabler in achieving such balance
in service provision, for example, through platforms (Cenamor et al., 2017).
Therefore, this study seeks to understand how customers participate in

digital service provision using two dimensions: the degrees of standard-
ization/customization and customer interaction (e.g., Consoli & Elche-
Hortelano, 2010; Hansen et al., 1999; Larsson & Bowen, 1989; Løwendahl,
2005; Maister, 1993; Ramírez, 1999; Schmenner, 1986). Standardization
refers to the reduction or elimination of customized, one-time, seldom-
used solutions that involve variability, added costs and quality problems.
Customization refers to tailoring offerings to meet customers’ specific needs;
its varying degrees run along a continuum ranging from customized to stan-
dardized services, depending on the extent to which a service can be codified
and delivered (Hansen et al., 1999; Løwendahl, 2005; Maister, 1993).
The degree of customer interaction refers to the extent of customer

involvement in the provision of an offering. A common understanding is
that services are co-produced through interaction between customers and
service providers (Amara et al., 2009; Bettencourt et al., 2002) and that their
quality is evaluated when the service is used (Normann, 1984). However,
this conceptualization needs to be nuanced (Breunig et al., 2014; Grönroos,
2011). Services are sometimes created in collaboration with customers, with
simultaneous provision and consumption; customers are not always involved,
however, such as when service providers receive orders from customers



358 K. M. Hydle et al.

and then deliver the requested services. In this vein, Kvålshaugen et al.
(2015) identified four generic types of services: standardized-provided, stan-
dardized–co-produced, customized-provided and customized–co-produced.
Indeed, servitization is changing the buyer–supplier relationships toward the
use of more relational business practices, and digitalization provides means
(e.g., through efficient knowledge-sharing routines) to master this change
(Kamalaldin et al., 2020). Moreover, digital service innovation may develop
incrementally through agile co-creation processes that are typical in software
engineering (Sjödin et al., 2020).
The relationship between standardization/customization and customer

interaction is a powerful construct for understanding servitization as it
aids in identifying how companies can manage their industrial services
and interact differently with their customers. However, different types of
industrial services may require different degrees of customer interaction.

Industrial Service Types

There are various service classifications. Baines and Lightfoot (2014) suggest a
classification that catches the role of the customer: based on customer profiles,
industrial services (i.e., those provided by manufacturers) are classified as
basic (for “do-it-yourself ” customers), intermediate (for customers who want
manufacturers to do it with them) and advanced (for customers who want
manufacturers to do it for them). In this classification, it is mainly the
advanced services that are delivered by deploying information and commu-
nication technologies (Baines & Lightfoot, 2014). Another framework based
on this classification is the servitization pyramid, with a horizontal dimen-
sion regarding service focus that distinguishes between product focus versus
customer process and a vertical dimension exposing value proposition that
distinguishes between input, performance and results (Coreynen et al., 2017).

However, for this analysis, the more fine-grained classification of Partanen
et al. (2017) is used. It consists of five categories (pre-sales, R&D, operational,
product support and product lifecycle services), each with sub-categories,
resulting in a total of 15 distinct types of industrial services (see Table 1).
This classification is useful for the operationalization of servitization efforts
when services are changing due to digitalization. For example, the existing
industrial service “technical user training” (a product support service) may
become location-independent when assisted by virtual reality (VR) tech-
nology. However, to fully grasp what digital servitization is about, we need to
look at the characteristics of the digitalization.
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Characteristics of Digitalization

There are basic characteristics of digital technology that can be used as a foun-
dation for understanding how digitalization enables servitization. Zuboffs
(1985) seminal work exposes how information technology facilitates moving
from industrialism to knowledge-based societies through “automating” and
“informating.” Automating is about using information technology to auto-
mate tasks and reproduce human skills, providing precision and uniformity
in production. When automating activities, data are registered by the equip-
ment or machine. The term “automating” is highly relevant in servitization
since many service provisions are time-consuming and repetitive, such as
(condition) monitoring and fault detection. In contrast, informating refers
to the process that translates descriptions and measurements of activities,
events and objects into information that becomes visible to the employees
and that may be relevant for decision-makers. Informating can be an unin-
tended result of computer-based automation, but it can also be a conscious
decision designed to obtain and exploit information that can be used in busi-
ness, such as improvement and innovation of products and services (Zuboff,
1985, p. 8). Informating in relation to servitization reflects the possibility of
using data generated through automated or digitalized service processes to
improve and further capitalize on the service.

Automating and informating represent two facets of digital work, while
interactive (collaborative) aspects of it may be conceptualized through notions
of digital representing and mediating (Jonsson et al., 2018). Digital repre-
senting emphasizes content and “how IT is used to monitor and produce
digital content” (Jonsson et al., 2018, p. 218), while digital mediating
emphasizes the medium and “how IT can be used for digitally mediated
cooperative work” (Jonsson et al., 2018, p. 218). Digital representing and
mediating highlight two ways that digital technology may be used by servi-
tized firms. Jonsson et al. (2018) use the example of a condition-based
maintenance service, where representing may refer to information that can
be obtained from the monitored machine and where mediating may refer
to how technology is used when maintenance workers and/or data analysts
collaborate.

In the following, we will use the concepts of automating and infor-
mating to highlight the basic characteristics of digital technology, while
representing and mediating are key characteristics of how digital technologies
are implicated in work practices when exposing digital processes under-
taken by the services. According to the service-dominant logic, customers
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are co-creators or producers of value (Vargo & Lusch, 2008). How this co-
production happens (in terms of customization/standardization and customer
interaction) as services become increasingly digital and involve automating,
informating, representing and mediating has not been conceptualized to our
knowledge.

Degrees of Customization and Customer Interaction
in Industrial Services

By mapping different industrial service types (Partanen et al., 2017) onto
Kvålshaugen et al. (2015) juxtaposition of the degrees of standardiza-
tion/customization and customer interaction, a clear pattern emerges (Fig. 1).
Overall, most industrial services involve high degrees of customer interac-
tion and customization. Operational, product support and product lifecycle
services are customized and co-produced; interaction with customers during
service performance is important, and solutions and outcomes are tailored to
specific customer needs. Repair services for equipment on an oil rig may serve
as an example: The customer, who may be the rig operator, calls the supplier’s
24-hour call center, describes the issue and asks for help. Representatives of
the customer and the supplier engage in a point-to-point sale for the repair
work, which may take a few hours or up to 4 weeks. When the customer

Low

Low

High

High

Degree of customer 
interac on in 
service provision

Degree of 
customiza on in 
service provision

Standardized-co-produced services:

Pre-sales

Customized-co-produced services:

Opera onal services
Product support services
Product life-cycle services

Standardized-provided services:

X

Customized-provided services:

R&D services

Fig. 1 Degree of customer interaction and customization of different industrial
services
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agrees to the repair service, a service engineer is flown to the rig to repair
the product; they explain the problem to the rig staff and demonstrate how
to deal with it in the future. The rig employees thus learn from the service
engineer during this visit.

Pre-sales services are more standardized (i.e., not individually customized)
but involve a high degree of customer interaction, for example via product
demonstrations and seminars attended by potential and existing customers.
Most R&D services are customized-provided (involving a high degree of
customization with less customer interaction), except for feasibility studies,
which are typically tailored to customers’ strategic needs and performed
in close collaboration with customers or their representatives. Only sub-
categories related to warranties and spare parts are standardized-provided.

Impacts of Digitalization on Customization
and Customer Interaction in Industrial Services

Industrial services are changing drastically through digital servitization. The
use of digital technology in relation to products such as the internet of
things (IoT) (including sensors), virtual reality (VR), artificial reality (AR),
robotics and automation completely alters services, their outreach and provi-
sion (Parida et al., 2019). Returning to the example of repair services on an
offshore oil rig, digital technologies enable the manufacturing firm to run
a proactive rather than reactive support center, with engineers using digital
monitoring (which covers all on-rig operations) to remotely detect errors and
digital tools such as digital twins to find potential solutions. When a repair
job must be performed by someone physically present on the rig, AR can be
used to guide the rig crew, eliminating the need to dispatch an engineer from
the manufacturer. In our empirical study, we identified cases in which the
application of digital technology reduced the time spent performing repair
jobs on offshore rigs from 4 weeks to 1 hour. This example involves customer
consultation through the product support center and product lifecycle and
repair services. Digital technology transforms product lifecycle services to
standardized–co-produced or even standardized-provided services, with a low
degree of customization and a low to high degree of customer interaction,
depending on the type of technology used.

Digitalization also changes other service types, perhaps with the excep-
tion of R&D services. Product support services use mainly data analysis and
the IoT and are customized with little customer interaction. Pre-sales and
operational services involve simulations, automation and proactive support;
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Product support services

Fig. 2 Degree of customer interaction and customization for digital services

these are standardized-provided services with low degrees of customer inter-
action and customization. Thus, digitalized industrial services tend to be
standardized-provided, and fewer are customized–co-produced (Fig. 2). Tech-
nology is the driver of digital industrial services, as addressed in the next
section.

Digital Technologies Used in Industrial Service
Customization and Customer Interaction

Different digital technologies give rise to different customization and interac-
tion patterns (Fig. 3). IoT technologies (i.e., sensors) provide companies with
huge amounts of data that can reduce customer interaction while enabling
more service customization. Using the basic characteristics of information
technology, data through IoT that reduces customer interaction and enables
customization relates to the process of informating. However, robotics, VR
and AR are associated with low degrees of customization. Robotics relates
to the process of automating, where information technology is used to auto-
mate tasks and mechanically reproduce human skills. In contrast, VR is a
way to implicate digital technology in work practices, where the content is
important, as in digital representing. Finally, AR, in addition to representing
content, is also about the medium used for cooperative work, as in digital
mediating. AR, but not VR or robotics, appears to enable a high degree of
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Fig. 3 Degree of customer interaction and customization for different digital
technologies

customer interaction. For example, a rig crew can perform maintenance on
a product such as a ventilator with direction from a servitized firm’s service
center staff via AR. Thus, the use of IoT technologies leads to the provi-
sion of customized-provided services through informating processes, whereas
AR is associated with standardized–co-produced services through mediating
processes; VR enables representing services; and robotics use automating
processes associated with standardized-provided services (Fig. 3). No tech-
nology seems to lead to high degrees of customization and customer inter-
action, which may indicate that these services require value co-creation with
customers, in which digital technologies enable the communication, while
the real value lies in the interaction (Grönroos, 2011; Løwendahl, 2005).
The servitization literature exposes that interaction for value co-creation may
be increased in breadth and depth through digitalization capabilities such as
intelligence, connectivity and analytics (Lenka et al., 2017). Following these
complementary insights, digitalization capabilities are necessary for value
co-creating with customers.
This conceptual analysis suggests that industrial digitalized service provi-

sions enable firms to shift from: (i) customized–co-produced to standardized-
provided services and representing and automating services; (ii) customer
interaction to increased customer knowledge; and (iii) servitization to the
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professionalization of services and further development of customized–co-
produced services. Table 1 shows the shift and the whole range of traditional
and digitalized industrial services according to the degree of standardiza-
tion/customization and customer interaction.

3 Discussion

We set out to answer the following question: How does digitalization enable
firms to balance standardization and customization when they co-create value
with customers? Drawing on the framework of Kvålshaugen et al. (2015)
combined with theories on servitization and digitalization, we have conceptu-
alized the implications of digital servitization on the degree of customization
and standardization of services and customer interaction. Our conceptual-
ization suggests that different digital technologies have different impacts on
customization and customer interaction according to service type (Figs. 1
and 3, Table 1). With digitalization, many of Davis’s (1987) ideas on mass
customization are becoming a reality. The idea of mass customization builds
on what could be termed “economies of customer interaction” (Piller &
Möslein, 2002). Therefore, we further classified different technologies’ rela-
tionships to service types in terms of customer interaction (Figs. 2 and 3,
Table 1).

Theoretical Contributions

Servitization can strengthen companies’ performance (Aas & Pedersen,
2011) and competitiveness, especially in the long term (Visnjic et al.,
2016); however, the transition from products to services is very chal-
lenging (Alghisi & Saccani, 2015), as it entails a shift in logic (Wikström
et al., 2009). Product-oriented businesses are often characterized by stan-
dardized, homogeneous solutions and volume production, whereas more
service-oriented companies are characterized by heterogeneous, specialized
knowledge-intensive delivery (Fisk et al., 1993), often customized to indi-
vidual customers’ needs.

Industrial services have traditionally been delivered for specific needs
and have involved intense customer interaction (i.e., customized and co-
produced). However, our conceptualization indicates that the digitalization
of these industrial services involves a shift in logic. We argue that digital
technology paradoxically enables service standardization (and higher-volume
production) with less customer interaction as these technologies increasingly



Digital Servitization: Strategies … 367

replace human interaction through the processes of automating and repre-
senting (Jonsson et al., 2018; Zuboff, 1985). The figuration of mediating,
however, enables new forms of collaboration that involve standardization with
high customer interaction. Moreover, the process of informating increasingly
comes into play and simultaneously creates more data and knowledge about
customers. We contend that servitized companies utilize a kind of economy of
interaction (Piller &Möslein, 2002), not in the sense of interaction frequency
or volume but in terms of appropriate data collection and smart data analysis.
To harness customer data from sensors and the IoT, servitizing compa-

nies build analytical capabilities and new knowledge bases that can be used
strategically to (further) enhance (new) services. This process implies that
digitalized services are characterized by standardized solutions, as are prod-
ucts, but also by detailed, customized, mass-adapted delivery to customers.
For example, data analytics can yield detailed information about a drilling
crew’s performance relative to that of other crews on the same oil platform
(or other platforms) in a translational process in which measures of activi-
ties, events and objects have become information. Such informating processes
(Zuboff, 1988) involve how microdata can be used to scale the analytics down
to the product level or aggregate them up to the crew, organization, rig or
even geographic region level.
Thus, digital services are characterized by the provision of standardized

solutions that are not only informating but also representing and medi-
ating. Our main contribution to the servitization literature is that we
demonstrate how industrial services shift from customized and co-created to
mainly standardized-provided and informating when digitalized. Classically,
customized–co-produced services are related to professional services, in which
experienced and knowledgeable professionals employed by service providers
work closely with customers to co-create solutions (Løwendahl, 2005; von
Nordenflycht, 2010). The development and enhancement of such profes-
sional services may be the next step for servitized manufacturing firms to
address future customer-related challenges. Although these firms will then
compete with other service firms, they may have a competitive advantage,
given their product-related knowledge. Future studies of digital industrial
services should closely examine the evolving professionalization of servitized
firms.

Managerial Implications

This chapter can aid managers of servitized manufacturing firms who wish to
utilize digital technologies in their service provision. These complex changes
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go far beyond the technological dimension and should be managed wisely.
The conceptualization advocated in this chapter may help firms know how to
develop insight and knowledge about their customers based on collected data
rather than on interaction, while retaining interaction between customers
and the manufacturers’ installed base of products and systems. Just as manu-
facturers shift to new knowledge bases when initiating servitization (Davis,
2004), further enhancement of knowledge about customers via data collec-
tion manifests their positions and potentially enables further value stream
migration. The conceptual models presented in this chapter may serve as
guiding frameworks for managers responsible for transformations that move
their firms toward digital servitization.

4 Concluding Remarks

Our analysis suggests that digital technologies influence industrial services
and opportunities for customization and customer interaction, thereby
extending extant knowledge (e.g., Sawhney, 2016) on opportunities for
increased mass adaptation and standardization of services in the context of
servitization. The dimensions of standardization and customization for indus-
trial services are almost the opposite when these services are digitalized. The
use of digital characteristics exposes the digital processes underlying these
services: Informating, automating and representing expose low customer
interaction, while mediating represents high customer interaction; however,
informating exposes customized services, while automating, representing and
mediating expose standardized services.

Future studies could examine the transformation of customer interaction
into customer knowledge through informating services. How service firms
increasingly practice high customer interaction through mediating is another
important future research area. An issue that should be addressed carefully
is the question of who owns customer data and the resulting customer
knowledge, which are becoming the new trading goods.
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Relational Transformation for Digital
Servitization

Anmar Kamalaldin, Lina Linde, David Sjödin, and Vinit Parida

1 Introduction

Digital Servitization

Digitalization is considered by both practitioners and academics as a source
of competitive advantage, as it is opening up new opportunities for value
creation and value capture. In light of that, manufacturers are increasingly
undergoing a servitization transition from providing products to providing
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services and solutions enabled by digital technologies (Hasselblatt et al., 2018;
Kohtamäki et al., 2019). This trend is referred to as digital servitization
(Vendrell-Herrero &Wilson, 2017), and can be defined as “the transformation
in processes, capabilities , and offerings within industrial firms and their associ-
ated ecosystems to progressively create, deliver, and capture increased service value
arising from a broad range of enabling digital technologies such as the Internet
of Things (IoT), big data, Artificial Intelligence (AI), and cloud computing”
(Sjödin et al., 2020: 478). An example of digital services is ABB’s remote opti-
mization service which is offered through its collaborative operations centers
for gearless mill drives, employing its technological expertise and digital
technologies. Remote services can enable the provider to offer availability
guarantees (Lerch & Gotsch, 2015), as remote monitoring and diagnostics
allow for proactive maintenance, for example (Allmendinger & Lombreglia,
2005). Typically, providers adopt a digital servitization strategy to generate
new revenue streams and differentiate themselves from their competitors
(Opresnik & Taisch, 2015; Scherer et al., 2016). Though, this necessitates
a transformation in provider–customer relationships to move from trans-
actional product-centric models to relational service-oriented engagement
(Kamalaldin et al., 2020; Pagoropoulos et al., 2017; Reim et al., 2018; Sjödin
et al., 2020).

Provider–Customer Relationships in Digital Servitization

Digital servitization requires the provider to undertake bigger responsi-
bility for the customer’s core processes (Lerch & Gotsch, 2015), and thus,
provider–customer relationship must transform to one that is based on a
logic of co-creation, long-term commitment, and high investment in the
relationship. However, many companies struggle with various relational chal-
lenges, such as how to balance between control and trust, and between risk
and reward (Reim et al., 2018), how to determine the appropriate level of
customization, how to ensure transparency and data sharing, and integrate
digital systems (Coreynen et al., 2017).
To address these challenges, this chapter integrates insights from litera-

ture on digitalization and servitization with the theoretical perspective of the
relational view, which argues that competitive advantage is a result of inter-
firm relations and joint input of partners (Dyer & Singh, 1998; Dyer et al.,
2018). The relational view suggests four determinants of inter-organizational
competitive advantage: complementary resources and capabilities, relation-
specific assets, knowledge-sharing routines, and effective governance. Dyer
and Singh suggest that these determinants can generate relational rents,



Relational Transformation for Digital Servitization 375

defined as the “supernormal profit jointly generated in exchange relationship
that cannot be generated by either company in isolation and can only be created
through the joint idiosyncratic contributions of the specific alliance partners”
(Dyer & Singh, 1998: 662).
This chapter conceptualizes the determinants of relational rent in the

context of digital servitization, and presents a relational transformation frame-
work for digital servitization. The framework is based on four relational
components that evolve as the provider–customer relationship progresses:
complementary digitalization capabilities, relation-specific digital assets,
digitally enabled knowledge-sharing routines, and partnership governance
(Kamalaldin et al., 2020).

2 A Relational Transformation Framework
for Digital Servitization

The framework highlights that complementary digitalization capabilities repre-
sent the key trigger for initiating and preserving a digital servitization
relationship, hence, complementarity is the foundation for partnership. To
progress with this partnership, the provider and customer must continue to
invest in relation-specific digital assets, and enhance digitally enabled knowledge-
sharing routines, in order to maximize the potential of their relationship.
Furthermore, partnership governance must be gradually transformed to a
relational trust-based approach in order to fully leverage the potential of
digitalization.
The following sections provide further details and elaborations on each

of the relational components and explain how they evolve across three
phases (foundational, intermediate, and advanced ). These phases are empir-
ically derived from the study of Kamalaldin et al. (2020), supplemented by
insights from research describing the typical transformation process phases in
the context of servitization and digitalization (e.g. Baines et al., 2020; Iansiti
& Lakhani, 2014; Lerch & Gotsch, 2015). The framework is presented in
Table 1, providing an overview on the different phases of digital servitization
relationships.

Complementary Digitalization Capabilities

Having specialized competences and expertise is necessary for implementing
digital technologies (Ardolino et al., 2018). Digitalization capabilities such
as intelligence, connectivity, and analytics (Lenka et al., 2017) are essential
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for this endeavor. When a company does not have all the required digital-
ization capabilities, it fills the gap by partnering with other companies, and
customers usually involve providers in operations that fall outside their core
competences (Sjödin et al., 2018). Thus, complementary digitalization capa-
bilities are the trigger for initiating and preserving the provider–customer
relationship in digital servitization.

Foundational phase: if a digital servitization relationship is to be initiated,
partners should evaluate the benefits of combining the digital expertise of
the provider and the operational business knowledge of the customer. Sought
after benefits include improved efficiency and optimized resource utilization
through digital services, for example.

Intermediate and advanced phases: given the rapid development of digital
technologies, it is vital to continue monitoring the evolution of partner’s
capabilities and reassess complementarity throughout the phases of the rela-
tionship. In order to maintain the rationale for continuing a partnership,
partners should keep up with the speed of development that enables value
creation.

Empirical example: in order to improve efficiency through digital services,
a mining company complemented its knowledge in mining operations and
minerals processing with its provider’s expertise in digital mining equipment
and control systems. The provider possessed the digitalization capabilities
that the mining company lacked, enabling them to integrate the machines
fleet and control systems to pinpoint further optimization opportunities. This
complementarity was continuously evaluated and reassessed for subsequent
projects (Kamalaldin et al., 2020).

Relation-Specific Digital Assets

When complementary digitalization capabilities are present, partners are
motivated to invest in relation-specific digital assets. These are specialized
assets of strategic importance for the relationship. For example, in order
for a provider to offer availability guarantees for machines and plants, it
has to link customer’s plants with its digital architecture via a compatible
connectivity and network (Lerch & Gotsch, 2015). However, relation-specific
digital assets do not only include physical assets such as machinery, but also
human assets such as know-how and staff dedicated to drive digitalization
within the relationship. In particular, partners gradually invest in aligning
their digital technologies, and in developing digital competence, and both
evolve throughout the phases of the relationship.
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Foundational phase: at this early phase of the relationship, the investments
in relation-specific digital assets are largely focused on building the digital
systems needed for providing the digital services. This includes, for example,
installing sensors and digitally connecting the machine fleet. To facilitate this,
dedicated staff are assigned to manage digital systems and services, as it is
important to commit human resources to the digitalization efforts.

Intermediate phase: when the provider–customer relationship enters an
intermediate phase, their focus turns to developing a tailored digital plat-
form which facilitates the implementation of various digital services across
different functions. For example, through this platform, the customer’s oper-
ations team can check the performance of equipment and order optimization
services, and the provider’s account managers can assess how they can better
help the customer. Moreover, at this phase, both sides tend to dedicate
more resources to improve staff ’s know-how of business processes and digital
operations, potentially opening the door to further opportunities.

Advanced phase: at this phase, the digital platform can become an enabler
for identifying new solutions for efficiency improvement and offer customiza-
tion, and in turn, increasing the potential for further value creation. What is
more, the provider and customer are likely to establish a joint analytics team,
including members from both sides, in order to keep track of key operations
and further develop digital competence.

Empirical example: an energy and utilities company established a relation-
ship with a provider of automation technologies. At the foundational phase,
the provider’s applications were built on the digital systems of the energy
company, and dedicated engineers were assigned for joint operations. At an
intermediate phase, a joint digitalization center was formed, and a digital
platform was developed. This platform was improved at the relationship’s
advanced phase to enable resolution to operational problems such as the
positioning of water leakages. Moreover, a joint team was established for
developing additional solutions (Kamalaldin et al., 2020).

Digitally Enabled Knowledge-Sharing Routines

In addition to investing in relation-specific digital assets, partners should
also set up digitally enabled knowledge-sharing routines. These are purpose-
fully designed processes and interactions between partners that facilitate
knowledge exchange. The purpose of these routines is to enable specialized
knowledge to be transferred, recombined, or created (Grant, 1996). In digital
servitization relationships, these knowledge-sharing routines are, unsurpris-
ingly, digitally enabled and data-driven. Whilst digital technologies allow
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partners to easily communicate and share data and information (Gago &
Rubalcaba, 2007; Martín-Peña et al., 2018), this does not necessarily trans-
late into improved knowledge-sharing or performance. Thus, it is key to
translate data into knowledge, and transform it into valuable insights and
actions (Lenka et al., 2017). This can be enabled through digital services
that are reliant on machine intelligence, where real-time data is automati-
cally collected, validated, stored, and transformed into actionable knowledge
(Allmendinger & Lombreglia, 2005). Consequently, partners should not only
seek to enhance the transparency of knowledge-sharing, but also develop the
associated processes to utilize the data and knowledge; processes which should
gradually evolve across the phases of the relationship.

Foundational phase: at the relationship’s foundational phase, the focus is on
collecting data from physical assets to monitor performance in support of the
digital services. Therefore, it is important to set up the required technologies,
such as sensors, as well as digital systems for storing data, from the beginning
of the relationship. Naturally, data has little value if not utilized, so, partners
need to collaborate to maximize value from the collected data. At this phase,
insights from operational data tend to be utilized in an ad-hoc and unstruc-
tured way. For example, this can simply take the form of conversations and
feedback among operators.

Intermediate phase: at this phase of the relationship, partners shift focus
from monitoring to optimizing operations. The provider and customer
collaborate to accumulate and connect data from multiple sources to enable
further transparency and optimization. For example, accumulating data from
the whole fleet of machines and from the entire process can enable partners
to identify operational problems and to use analytics to optimize operations.
At this phase, partners also seek better ways to utilize knowledge, and regular
interactions become more structured with the aim to integrate data into joint
operations. These interactions are conducted at different levels, including
operational meetings as well as managerial meetings.

Advanced phase: at this phase, the focus of knowledge-sharing routines shift
from coordination to integration. Consequently, partners align incentives to
enable comprehensive data exchange and analysis, with the aim of enhancing
transparency and to achieve mutual benefits. This helps to maintain trust
in the relationship, allowing both parties to recognize the business opportu-
nities that may emerge from open data exchange. Thus, a key aspect of the
relational transformation in this endeavor is about overcoming possible reluc-
tance to sharing data, and this reluctance tends to be minimized when trust
is built and benefits of open data exchange are recognized. In order to effec-
tively utilize data and knowledge, partners may establish a joint R&D team
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at this phase to foster continuous improvement and innovation and agree on
priorities.

Empirical example: a forestry company, together with an equipment
provider, installed digital hardware and software for monitoring machines’
performance. This laid the foundation for knowledge-sharing and ad-hoc
discussions of production efficiency at the foundational phase of the relation-
ship. At the intermediate phase, data was accumulated from various machines,
enabling better site management. Additionally, semi-annual meetings were
held between the forestry company’s operators and the equipment provider’s
mechanics for discussing performance improvements. At the advanced phase,
the partners integrated their data in order to facilitate a digital service
package, and a joint team was established for exploring new opportunities
and the latest digital innovations in the industry (Kamalaldin et al., 2020).

Partnership Governance

Governance may be considered as the key differentiator that allows for the
development of the other relational components, as it is the safeguard for
enforcing what partners have agreed upon (Dyer et al., 2018). Governance
mechanisms include formal means such as legal contracts and financial penal-
ties (Reim et al., 2018; Williamson, 1983), as well as informal safeguards like
goodwill, trust, and reputation (Gulati, 1995; Larson, 1992; Powell, 1990;
Uzzi, 1997; Weigelt & Camerer, 1988). In the context of digital servitiza-
tion, a key paradox in governing a relationship is related to balancing between
control and flexibility (Svahn et al., 2017), as the latter is necessary for inno-
vation and exploiting new digital opportunities. Therefore, the provider and
customer should agree on governance mechanisms for their partnerships,
where they adjust the balance between control and flexibility over time to
improve governance efficiency. Indeed, as the relationship develops, more
emphasis tends to be put on informal mechanisms, given that mutual trust
evolves over time. “Digital servitization partnerships often begin with a highly
contractual governance approach, then develop into the phase of transitional
governance, and eventually on to a highly relational governance approach as the
relationship matures” (Kamalaldin et al., 2020: 317).

Foundational phase: at the start of the relationship, partners are inclined to
initiate a highly contractual governance approach with high levels of control
to safeguard their interests. The initial contract tends to be very detailed, as
trust is yet to be built. Partners are likely to define key performance indicators
to drive value creation. Partners may also account for certain scenarios that
they want to safeguard themselves from.
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Intermediate phase: it is obviously not feasible to anticipate every possible
scenario that can occur, since unexpected events may happen throughout the
relationship. Therefore, as the relationship develops, partners may consider
adding contractual incentives to facilitate a transition to a partnership built
on trust. Thus, they establish a transitional governance approach to revise the
contract and realign incentives. Mechanisms such as “reward-penalty” and
“gain-pain sharing” may be incorporated. As the term suggests, the aim of
transitional governance is to set the stage for the transition from a highly
contractual governance approach to a more relational one.

Advanced phase: when the relationship progresses well, and partners feel
more confident about each other’s capabilities, they work to establish a rela-
tional governance approach that is based on trust with no tight control. This
enables them to concentrate on mutually beneficial improvements rather than
on monitoring partner’s behavior. Trust also enables more efficient collective
review of performance, as well as efficient negotiation processes.

Empirical example: at the foundational phase of a relationship between
a telecom equipment provider and a network provider, their contract was
laid out in meticulous details, including tight boundary conditions and
back-stops. However, at the intermediate phase, they revised the contract to
incorporate “reward-penalty” mechanisms to align incentives, and data-driven
KPIs formed a foundation for contract re-negotiation. At the advanced phase,
the governance approach was transformed toward an emphasis on relational
benefits and upholding a “win–win” situation in contract implementation
(Kamalaldin et al., 2020).

3 Discussion

Digital servitization requires a transformation in provider–customer rela-
tionships. Failing to adapt to the new relational requirements may limit
the possibility to benefit from digitalization. This chapter advances knowl-
edge on the transformation of industrial provider–customer relationships
in digital servitization by combining insights from the literature on digi-
talization and servitization with the relational view (Dyer & Singh, 1998;
Dyer et al., 2018). The relational transformation framework for digital
servitization presented in this chapter highlights four relational components
that are important to consider (complementary digitalization capabilities,
relation-specific digital assets, digitally enabled knowledge-sharing routines,
and partnership governance), and shows how they evolve across the different
phases of the provider–customer relationship. The framework carries theo-
retical implications for the emerging digital servitization literature, as well as
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managerial implications for managers who are active in digital servitization
initiatives.

Theoretical Contributions

By integrating the theoretical perspective of the relational view (Dyer &
Singh, 1998; Dyer et al., 2018) in the context of digital servitization, we
contribute to the servitization literature which has been criticized for being
phenomena driven and lacking theoretical application (Rabetino et al., 2018).
We show that the relational view is a useful theoretical lens for understanding
provider–customer relationships, which must be transformed in order to
benefit from digital servitization (Pagoropoulos et al., 2017). The relational
view provides a more dynamic perspective compared to the resource-based
view. Whilst the resource-based view highlights how a firm derives compet-
itive advantage by having valuable, rare, inimitable, and non-substitutable
resources (Barney et al., 2001), it does not consider the fact that these
resources may extend beyond the boundaries of a single firm and may be
complemented by a partner’s resources and capabilities. Due to the rapid
development of digital technologies, it is evident that no firm can keep pace
on its own (Bogers et al., 2018), and thus, the provider–customer relationship
is an important unit of analysis in investigating digital servitization.

Furthermore, we contribute to digital servitization literature by shedding
light on both sides of the provider–customer relationship. Existing literature
has mainly focused on the provider perspective, and it is necessary to include
the less-studied customer perspective to understand digital servitization rela-
tionships (Coreynen et al., 2017; Holmlund et al., 2016; Raddats et al., 2019;
Tuli et al., 2007; Valtakoski, 2017). The framework this chapter presents takes
into consideration both provider and customer perspectives, viewing them as
partners who cooperatively co-create value. Thus, it provides a more holistic
transformation model for the relationship at its different phases, as opposed
to models that mainly focus on the provider’s transformation (e.g. Lerch &
Gotsh, 2015).

Whilst literature on servitization and digitalization emphasizes the neces-
sity for relational and trust-based governance approaches (e.g. Reim et al.,
2018; Sarker et al., 2012; Sjödin et al., 2019), the focus is mainly on
comparing relational governance and contractual governance. The frame-
work presented in this chapter takes a step further by illuminating how the
governance approach can be progressively adapted over the different phases
of the digital servitization relationship. The framework shows how partner-
ship governance transforms from contractual governance at the foundational
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phase, to transitional governance at the intermediate phase, to relational
governance at the advanced phase.

Managerial Implications

The framework offers guidance for providers and customers pursuing trans-
formation of their relationships to maximize benefits from digital servitiza-
tion, as it underlines what to focus on at each phase of the relationship. This
can help managers at both sides to make informed decisions and prioritize
resources.

Moreover, the framework can serve as a template for facilitating nego-
tiations and discussions between the provider and customer based on the
activities highlighted for different phases. For example, they may discuss how
relation-specific digital assets (such as a digital platform) should co-evolve
with digitally enabled knowledge-sharing routines (such as accumulating data
from multiple sources). This emphasizes the interconnection between the
different relational components that partners should pay attention to, as
focusing on one to the neglect of the other may not generate the anticipated
value.

Additionally, the framework supports managers in developing governance
mechanisms in the different phases of the provider–customer relationship.
The framework emphasizes that the partnership governance approach should
progressively develop over time to improve efficiency, and hence, managers
from both sides should continuously revise it based on experience.
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Service-Dominant Logic: AMissing Link
in Servitization Research?

Maria Åkesson and Nina Löfberg

1 Introduction

Parallel to the evolving literature on servitization, the notion of service-
dominant (S-D) logic has evolved as a perspective on marketing (e.g. Vargo &
Lusch, 2004). The research fields of servitization and S-D logic have mainly
developed separately, even though they are highly relevant to each other. We
argue that S-D logic can be seen as a missing link in servitization research;
a foundational service business logic, comprising a firm’s mission and its
employees’ mental models, which has been omitted from previous research,
to explain and understand how firms can manage servitization.

S-D logic as a business logic means that service is a perspective of value
creation, rather than an output (Edvardsson et al., 2005). Moreover, service
is the fundamental unit of exchange and value is considered to be co-created
through resource integration in service ecosystems, and decided as value-in-
use (Vargo & Lusch, 2004, 2016). This can be compared to a business logic
based on the traditional goods-dominant (G-D) logic, where value is consid-
ered to be created by the producer and embedded in an offering (Vargo &
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Lusch, 2004). In this mindset, services are considered to be a different type
of output to goods (Edvardsson et al., 2005), and managed accordingly.

Combining S-D logic and servitization is not completely new. Many
aspects of S-D logic, e.g. offering solutions to customer needs (e.g. Davies,
2004; Ng et al., 2013), the importance of emphasizing the knowledge and
skills of employees (e.g. Auguste et al., 2006; Smith et al., 2014), the impor-
tance of value creation and value-in-use (e.g. Smith et al., 2014), and the
emphasis on relationships in business networks (Ford, 2011), have been
discussed both in a servitization context and in B2B marketing research.
Demonstrably, S-D logic is also applicable to manufacturing firms (Baines
et al., 2017; Kowalkowski, 2010; Ng et al., 2012; Vargo & Lusch 2008,
2011).

In this chapter, we combine S-D logic and servitization research to create a
framework that contributes to an improved theoretical basis for servitization.
First, we describe what constitutes S-D logic and how it has been discussed
in previous servitization research. Then, we present a model that combines
the research fields and shows what S-D logic means for servitization. Finally,
we discuss three implications for theory and practice; (1) a definition of servi-
tization, (2) a foundational service business logic to guide servitization, and
(3) a holistic view of servitization.

2 S-D Logic and Servitization Research

S-D logic is based on 11 foundational premises that have recently been ratio-
nalized into five axioms (Vargo & Lusch, 2016). In what follows, we present
the axioms and discuss what they entail for servitization.

Service Is the Fundamental Basis of Exchange

The first axiom: Service is the fundamental basis of exchange, originates from
the idea that service (knowledge and skills) is prominent to goods and that
it is the activities arising from the knowledge and skills of people that are
transmitted during the service-for-service exchange (Vargo & Lusch, 2004).
It is, hence, knowledge and skills that comprise the source of value. In other
words, just having a good without the relevant knowledge and skills regarding
how to use it will not create value. An important outcome of this reasoning is
that S-D logic uses the term “services” (plural) to refer to units of output. The
value-creating process that reflects the process of doing something beneficial
is referred to as service (Edvardsson et al., 2005; Vargo & Lusch, 2008).
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Combining S-D logic and servitization, this first axiom would mean a
change in the view of what is being sold: an output (goods, services, or
both) or knowledge and skills as solutions to a problem or need. This seem-
ingly small distinction has major implications for servitization since the latter
alternative per se includes a more holistic approach than the limited view of
offering an output entails. For instance, when a manufacturing firm collects
data from an installed base, the data per se is not what creates value. Rather,
the value lies in the process of doing something beneficial to the data, such as
when an employee with specialized knowledge interprets that data. This inter-
pretation can then lead to a customized solution for the customer. Offering
solutions to customer needs is nothing new in servitization research; rather,
researchers in the field of integrated solutions have been discussing this for
quite a while (e.g. Davies, 2004; Ng et al., 2013). Moreover, the importance
of emphasizing the knowledge and skills of employees during the servitiza-
tion process has also been discussed before (e.g. Auguste et al., 2006; Smith
et al., 2014).

Value Is Co-created by Multiple Actors

The second axiom: Value is co-created by multiple actors, always including the
beneficiary (Vargo & Lusch, 2016), implies that firms cannot offer value but
propositions of value. These value propositions are made up of combinations
of resources, such as knowledge and skills or raw materials, which can be
combined into, e.g. goods, services, or solutions with the aim of co-creating
value with other actors. In a G-D logic perspective, the service provider is
considered the sole value creator since value is seen as embedded in the output
(often during a production process). In S-D logic, the offering can be seen as
having no value until acted upon by actors (Vargo & Lusch, 2004). A norma-
tive misunderstanding of this axiom is that it implies that firms should always
involve their customers in, e.g. the design, creation, or completion of a firm’s
output, and, hence, in the co-production of value. Vargo and Lusch (2016),
however, state that co-production is relatively optional, while co-creation, on
the other hand, is not. This axiom is about the co-creation of value as the
purpose of exchange, which is not something an individual actor does alone.
As such, the axiom highlights the multi-actor nature of the process of value
creation.

Adopting this view would mean a manufacturing firm creating value with
other actors, e.g. customers or partners. In understanding what value should
be co-created, understanding customer processes is unavoidable. This implies
the need to spend time at customer sites and to keep business processes as
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transparent as possible. It implies that collaborations are necessary, and that
value is created for multiple actors, not just the manufacturing firm itself.
To illustrate this, imagine a manufacturing firm, during a planned customer
visit, noticing that an important bolt is about to fall off a machine they have
sold. By solving the problem before the bolt falls off, a major breakdown can
be prevented. Meanwhile, the manufacturing firm’s R&D unit gets feedback
that enables learning and knowledge creation for the future. Hence, value
is created through the integration of resources provided by many actors. The
importance of value creation in relation to servitization is also something that
has been discussed in previous research (e.g. Smith et al., 2014).

All Actors Are Resource Integrators

The third axiom highlights the fact that all social and economic actors are
resource integrators (Vargo & Lusch, 2016). The actors are the ones carrying
the most important resource: knowledge and skills. These operant resources
are superior to other resources since they are the ones acting upon other
resources (e.g. raw material) (Vargo & Lusch, 2004). As such, the actors,
e.g. customers, partners, and employees, are seen as enacting active roles and
can thus also enact the roles of, for instance, innovators or designers. Empha-
sizing this kind of relationship between partners is not new in B2B research
and practice: The Industrial Marketing and Purchasing (IMP) group has a
tradition of studying industrial networks with a particular focus on the rela-
tionships between suppliers and customers (see, e.g. Andersson et al., 1994;
Ford, 2011).

However, the S-D logic perspective is more focused on creating an under-
standing of the co-created experience, which involves an ecosystem of actors
and resource-integrating activities. The actors act upon the value proposition
of the manufacturing firm by means of resource integration and integrating
the value proposition into their own value creation process (Vargo & Lusch,
2008). This implies that value differs between referents and must be assessed
separately (Vargo & Lusch, 2016). Therefore, deep knowledge of customers
and their situations is needed in order to offer the most suitable value
proposition to each customer (Löfberg & Åkesson, 2018).
Therefore, the third axiom means that value does not occur in isola-

tion, but through the integration of resources from many sources (Vargo &
Lusch, 2016). A key implication of this axiom is that other actors’ resources
constitute an important aspect to consider when understanding the value to
be co-created: Therefore, it is necessary to create interaction opportunities
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together with, e.g. customers, but also between employees and various infor-
mation and communication systems and between the different goods and
services that constitute the resources enabling value co-creation. Thus, the
redeployment and reconfiguration of a company’s resource base, as well as its
organizational capabilities and structures, is necessary (Baines et al., 2009).

Value Is Always Determined by the Beneficiary

The implication of the fourth axiom: Value is always uniquely and phenomeno-
logically determined by the beneficiary (Vargo & Lusch, 2016), is that value
occurs when the service is useful to the beneficiary, e.g. a customer. This
is often referred to as value-in-use. The notion of value-in-use has a long
tradition in B2B marketing research (e.g. LaPierre, 1997), but for reasons
of convenience, many companies have focused on value-in-exchange (Vargo
& Lusch, 2004), which views the customer as passive and left out of
value-creating activities.

Servitization entails the need for a service business model whereby the
manufacturing firm commits itself to improving its customers’ value-in-use,
e.g. guaranteeing up-time (Kowalkowski et al., 2017). If value is created
in use, this means that a manufacturing firm needs to understand what its
customers value. This cannot be decided by a technician developing a new
offering, since the risk exists that such a process will be driven by manage-
ment without taking the customer perspective into consideration. As Vargo
and Akaka (2009) put it, this risk might entail an internal focus on design
specifications, operational processes, and other actions aimed at enhancing
the efficiency of the manufactured good per se. The value created during one
customer process might differ from other customer processes and might also
vary over time. This is linked to viewing value as experiential (Vargo & Lusch,
2008). Therefore, we argue that servitization processes take place within a
dynamic environment since experiences may differ. Thus, staying close to the
customer (and other actors) in order to be prepared for any changes that arise
is a prerequisite. It is not enough to merely monitor the customer, something
that has been much easier using technologies that enable remote services, for
instance. Rather, it is more a question of connecting with the customer and
the environment, the entire experience, and not just “good use”, as explained
by Bettencourt et al. (2014).
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Value Co-creation Is Coordinated Through Institutions

According to axiom 5, value co-creation is coordinated through actor-generated
institutions and institutional arrangements (Vargo & Lusch, 2016). This axiom
refers to the acknowledgement that S-D logic’s view of the role of institu-
tions is that they exist within coherent ecosystems. Institutions provide the
building blocks for resource integration and service-exchange activities in
overlapping ecosystems, as such making up the social context (Chandler &
Vargo, 2011). According to S-D logic, understanding such service ecosystems
is fundamental to understanding value co-creation (Vargo & Lusch, 2016).
A service ecosystem can be seen as an arena where multiple resource inte-
grations occur; these enable and facilitate the successful realization of value
propositions. The ecosystem view of S-D logic clearly contrasts with G-D
logic’s dominant dyadic view of relationships (Banoun et al., 2016).
This axiom stresses the need for resources from the ecosystem in order to

co-create value because firm output is only one input into value co-creation.
We do not co-create alone; co-creation is closely linked to context, depending
on the resources available to the actors. This can differ and depends on
access to resources from market, public and private sources, as well as on
personal and unique knowledge and skills (Vargo & Lusch, 2011). Previous
research emphasizing the complexity of good-service transitions has stressed
the breadth of the knowledge and skills required to make the transition (e.g.
Auguste et al., 2006; Smith et al., 2014).

A manufacturing firm that wants to adopt S-D logic must acknowledge the
structures and coordinating mechanisms that the service ecosystem provides.
The institutions prevailing within the ecosystem, e.g. norms, routines, rules,
and the use of a certain language, must be understood. These institutions
can be inhibitory when it comes to thinking in new ways, which servitization
implies. Basically, this means that issues can be related to routinized ways
of thinking and acting which constrain human behaviour. To succeed with
servitization, these prevailing institutions need to be changed (Kindström &
Kowalkowski, 2014).

Servitization Model Based on S-D Logic

In combining the research fields of servitization and S-D logic, Fig. 1 illus-
trates a model of how the axioms could constitute a service business logic. The
inner circle comprises the key concepts of the five axioms; service, value co-
creation, resource integration, value-in-use, and ecosystems. The outer circle
illustrates the servitization activities, which are: offer solutions, offer value
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Fig. 1 The make-up of a service business logic

propositions for value realization, create interaction opportunities, know your
customers and their customers, and understand rules, norms, practices, and
meanings.

3 Discussion

Combining the research fields of S-D logic and servitization results in three
implications for theory and practice; (1) a definition of servitization, (2) a
foundational service business logic to guide servitization, and (3) a holistic
view of servitization.

A Definition of Servitization

Since the early literature, servitization has been based on the idea that it is
some kind of transition process (e.g. Oliva & Kallenberg, 2003; Vendrell-
Herrero et al., 2014). Researchers describe how manufacturing firms expand
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their goods offerings with services, and how the service part of their busi-
nesses increases and simultaneously becomes more advanced (see, e.g. Davies,
2004; Galbraith, 2002; Wise & Baumgartner, 1999). Often, this view implies
that firms develop their service businesses as they leave one transition step
for another. However, the transition process idea has been criticized, with
researchers arguing that manufacturing firms often need to be undergoing
different steps at the same time (Kowalkowski et al., 2015; Raddats &
Kowalkowski, 2014).
The view of servitization as a transition process implies that the service

offering is key to deciding the level of servitization. Since services are seen
as another type of output, the transition process view is consistent with
G-D logic. Using an S-D logic approach, the type of offering will not be
key to deciding the level of servitization. Rather, disparate types of offerings
can be managed simultaneously (cf. Kowalkowski, 2011) in order to solve a
customer problem or fulfil a need, i.e. service is exchanged for service (Vargo
& Lusch, 2004). It has been argued that G-D and S-D logics are two different
ways of enabling a firm to servitize (Kowalkowski, 2010).
Thus, the question then remains: Is a firm servitizing if it adds more

advanced services to its offerings (the G-D logic way), or is it necessary
to change the mindset of the employees and apply a foundational service
business logic (the S-D logic way)? Previous research is not consistent as
regards what constitutes servitization. However, in line with Kowalkowski
et al. (2017), we argue that servitization needs to include a change of busi-
ness logic, e.g. if a firm offers another type of service as a new output of
its production, continuing with its G-D logic way of doing business, then
there will be no servitization. On the other hand, if the firm wants to offer
solutions and change its business logic to a value creation perspective, where
interactions take place with others within the ecosystem, value is co-created,
etc., then servitization will be a fact.

Our reasoning is in line with, e.g. Kowalkowski et al. (2017) as we define
servitization as a change process from a goods logic to a service business
logic. During this process, activities and outcomes are guided by a value
creation perspective on service; consequently, a mindset change within the
organization becomes necessary.

A Foundational Service Business Logic to Guide
Servitization

A foundational service business logic would offer clear direction and guidance
during servitization efforts, even though activities may vary within or between
firms. In research focusing on the different steps of a transition process, this



Service-Dominant Logic: A Missing Link in Servitization … 397

lack of a solid foundation becomes clear. Researchers have not agreed on a
transition process and different steps are identified in different studies, with
these often being only vaguely described. This could be because transition
processes vary between firms, e.g. the study by Martinez et al. (2017: 78)
shows that: “service journeys do not follow a single path or even share the same
point of departure”.

Discussing servitization on the business logic level will provide a clear
direction and a common ground, even though the practical ways of achieving
it might differ. From this fundamental perspective, servitization is seen as a
change of value creation perspectives that would apply to firms with different
kinds of offerings, in different industries and so on. It could also apply to
manufacturing firms that develop their products or service businesses, or to
service firms with a goods business logic. Due to this change of mindset, all
servitization activities will start out from customer needs, how these can be
met using solutions, and in doing so how value can be created with other
actors within the ecosystem. A prerequisite for the foundational service busi-
ness logic, thus, is close relationships between actors, e.g. customers and
service providers, and the transparency of business processes. A clear under-
standing of each other’s needs will probably enhance the odds of achieving a
win–win situation, resulting in value being realized for all the involved actors.

However, adopting this mindset within an organization would change
various aspects of how doing business is viewed, e.g. service innovation
will include closer collaboration with customers than before, and knowing
customer processes will be even more important since the focus will be on
customer needs. Creating business models with the mindset that value is co-
created and experienced differently (depending on the context) paves the way
for new possibilities, e.g. value-based pricing. Even the firm’s mission would
be different when focusing on the value created rather than on the products
and services per se.
These are just a few examples showing how a foundational service business

logic can guide activities, with each firm needing to decide whether servi-
tization is suitable for its business or not. Previous research has shown that
it is hard to offer solutions without knowing one’s customers very well (e.g.
Davies, 2004). However, for those intending to offer basic services (as another
type of output), or to operate in a traditional industry where others within
the ecosystem are reluctant as regards close collaboration, resource integra-
tion, etc., the adoption of a service business logic could be complicated or
even unnecessary.
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A Holistic View of Servitization

Even though the discussion about a foundational business logic has been
missing, the axioms of S-D logic can all be found, implicitly or explicitly,
in the servitization literature (e.g. Baines et al., 2017; Bjurklo et al., 2009;
Kowalkowski et al., 2017; Ng et al., 2012). This means that the various
aspects, and their importance, have not been overlooked. Rather, it has
been stressed that servitization needs a system-wide change to be successful
(Gebauer et al., 2010; Rabetino et al., 2017). The need for a mindset change
which pervades the entire firm, its network, and the ecosystem within which
it operates has been called for (Kastalli et al., 2013; Ng et al., 2013). We argue
that a response to this call would be the adoption of a holistic view of serviti-
zation, based on the axioms constituting the S-D logic, since this would foster
servitization more than the different parts being managed separately would.

Viewing servitization as holistic allows a service ecosystem, consisting of
resource integration leading to realized value-in-use through the co-creation
of value as performed by multiple actors, to emerge. Imagine a scenario
where one of these aspects was left out, resource integration with customers
for instance: Trying to solve a customer problem by offering a new service
developed by an R&D department detached from close resource integration
with other actors, e.g. the customer, would most likely result in an output
responding to managerial thoughts about what the customer is in need of
and will value. This is something that will not necessarily result in realized
value-in-use for the customer.

However, viewing servitization as holistic entails that all parts of the service
business logic are important and need to coexist. The effect of this reasoning,
when applied to the above example, is the addition of resource integration
with the customer. This opportunity for other actors than the professional
developers at the R&D department to significantly contribute to novel and
useful service innovations could lead to co-created solutions which are not
just easier to sell, due to being directed at solving the customer’s problem,
but which are also, as a consequence, better suited to realizing the sought
after value-in-use. Previous research has to some extent acknowledged this
kind of customer-initiated value proposition (Ballantyne & Varey, 2006), but
not against the backdrop of a holistic view of servitization.
This is just one example illustrating the importance of viewing servitization

as holistic. It is key to understand the importance of each part and to figure
out how these parts all harmoniously coexist, a state of affairs that will never
be achieved when removing one of the parts from the whole. In other words,
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servitization needs all aspects making up the foundational service business
logic to be realized.

Theoretical Contributions

Using S-D logic as a complementary theory for understanding servitization,
important theoretical contributions can be made. We present a model that
combines the research fields and shows what S-D logic means for serviti-
zation. Based on that, implications for servitization theory and practice are
discussed. First, we define servitization as a change process from a goods
to a service business logic. This definition emphasizes the importance of a
change of mindset within the firm, towards a value creation perspective on
service. Second, we add another dimension to the academic debate in terms
of a foundational service business logic that guides servitization. The level of
abstraction that this foundational service business logic offers can guide both
servitization researchers and practitioners. Finally, the importance of adopting
a holistic view of servitization is highlighted. The different axioms and related
topics have been discussed in servitization research before; however, we argue
that they are closely interrelated and dependent on each other and thus need
to be discussed accordingly. To summarize, S-D logic has been a missing
link in servitization research and, in this chapter, we have shown how it can
contribute towards an improved theoretical basis for servitization.

Managerial Implications

S-D logic is suitable for guiding managers in expanding their service busi-
nesses towards solutions. Guided by the axioms, new perspectives on service,
value co-creation, resource integration, value-in-use, and ecosystems emerge.
Our model shows how these different parts are both interrelated and impor-
tant. Initiating the servitization process with a change of business logics
creates a solid foundation for the following activities and outcomes. It
opens up new business opportunities regarding, e.g. business models, service
innovation, capabilities, and sales, all focused on value creation.

Future Research

Although the different axioms have previously been discussed in servitiza-
tion research, more knowledge is needed to understand how firms can apply
them in order to guide servitization activities in practice, e.g. regarding
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service innovation, business model development, or capabilities. Moreover,
the holistic view of servitization needs further investigation. Servitizing firms
need to work on different activities at the same time, with research being
sparse on how the efforts of, e.g. different departments can be coordinated, or
in what order they are to be performed. There are several research fields that
can be integrated into servitization research to drive conceptualization and
theory, e.g. organizational change theory or institutional theory. Finally, we
argue that more action research is needed to truly understand the servitization
efforts being made by manufacturing firms.
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Value Co-creation in Digitally-Enabled
Product-Service Systems

Shaun West, Wenting Zou, Eugen Rodel, and Oliver Stoll

1 Introduction

Increasingly today value creation within digitally-enabled PSS is based on co-
creation, both for the development of the initial concept and for the delivery
of the service (Kohtamäki et al., 2019). Valtakoski (2017), describes how
two actors combine explicit and tacit knowledge that results in value co-
creation. Digitally-enabled PSS uses data to drive value creation, data alone
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cannot create value (Lee et al., 2014). The processing of data and its presen-
tation should be coupled with its context, as processed data, seen in context,
can help create usable, significant or meaningful answers and create knowl-
edge and understanding (Choo, 2007; Frické, 2009; Rowley, 2007). Shedroff
(1999) defined three elements where interaction design can support value
co-creation between a dispersed ecosystem of actors: control and feedback
between the parties; productivity; and adaptability.
These three elements are in line with the concepts reported in the manage-

rial literature about Service-Dominant (S-D) logic in PSS. Vargo and Lusch
(2004, 2008), state that value is continuously created through simultaneous
interactions of different actors, who act as the resource integrators, forming
ecosystems of service offerings and exchanges (Sklyar et al., 2019). Value is
determined by the beneficiary in the context of co-creation. Actors generate
value together through the reciprocal application of resources (Baraldi et al.,
2012). The system integrator orchestrates the ecosystem to ensure that each
member remains in good health and is able to actively contribute (Kindström
& Kowalkowski, 2014). By encouraging the involvement of knowledge-
able actors from the supply and system network, the co-creation process
will actively involve actors from both the supply network and the customer
network (Cova & Salle, 2008). The value co-creation in PSS was described by
West et al. (2018), in a paper that proposed a process to support ecosystem
engagement in PSS value creation.

Servitization (Vandermerwe & Rada, 1988) describes the innovation of
an organization’s capabilities and processes to shift from goods to services
or “moving towards supplying integrated solutions” (Windahl et al., 2004:
221). Digitization is considered an enabler and driver for value co-creation
and novel business models in servitization studies (Kohtamäki et al., 2019).
Due to this digital transformation, firms are rapidly moving toward oper-
ation optimization and process automation based on digital technologies;
for instance, Rolls-Royce, Wärtsilä, and Caterpillar have all used a variety of
sensor-based technologies to support digitally-enabled product-service system
(PSS) solutions (Grubic & Jennions, 2018; Rymaszewska et al., 2017).

Despite the obvious benefits, the transition toward digital servitization
inevitably increases complexity for companies. Digitally-enabled PSS entails
transformation in terms of business model configuration rather than simply
changes to value propositions (Kohtamäki et al., 2019). Developing new
business models often requires value co-creation through in-depth interac-
tions and extensive integration of capability between servitizing companies
and their customers. The interactions are often based on a variety of service
components that include the exchange of information between different



Value Co-creation in Digitally-Enabled Product-Service … 405

actors. All these changes inevitably increase risks and complexities for manu-
facturing companies during a collaborative process with their customers,
which complicates the design of service offerings. However, transforming
traditional PSS into digitally-enabled PSSs with clearly defined value propo-
sitions is a process that is poorly researched, and there remains a need for a
conceptual framework to address the deficit (Kohtamäki et al., 2019). Based
on the literature described above, such a framework should focus on value
co-creation and relationships, couple this with the traditional PSS design
methodologies, and also support the longer-term transformation of data into
information, and knowledge building. This chapter focuses on the value co-
creation and resource integration necessary for an orchestrator to successfully
overcome the challenges that they face.

2 Theory Development

Servitization provides an extension to a firm’s offering, based on developing
a broad range of services to support customer functions, which provides a
market strategy for a firm that is aiming to gain a competitive advantage
(Vandermerwe & Rada, 1988). Companies believe servitization will enable
them to create value-adding capabilities that should be more sustainable and
help to defend them against the competition (Baines et al., 2009). The shift
to value-added services and value-in-use business models (Kohtamäki et al.,
2019) has driven servitization to a more customer-centric approach based
on value co-creation, furthermore digital servitization business models can
support value co-creation and value capture (Kohtamäki et al., 2019).

PSS can be considered a way to deliver a servitization strategy, as PSS
integrates product and service offerings that deliver value-in-use (Baines
et al., 2009). The subjects of PSS research (Baines et al., 2009) included
the detailed practices and models needed to deliver integrated products and
services to address the challenges faced by manufacturers in a servitization
transformation.

Paiola and Gebauer (2020) described the service-oriented impact of
Internet of Things (IoT) technologies on B2B manufacturing firms’ busi-
ness models and proposed a map of digital servitization that helps to focus
attention on the impact of a firms’ business model. Porter and Heppel-
mann (2014) provided two different classifications in order to understand
“smart products”; the first deals with the ecosystem: product, smart product,
smart connected product, product system, and system of systems. The second
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describes four possible levels of automation: monitoring, control, optimiza-
tion, and autonomy. Kowalkowski and Ulaga (2017) proposed a classification
of industrial services that is useful for understanding the nature of the services
based on the nature of the value proposition offered to the recipient (i.e.,
product lifecycle, asset efficiency, process support, or process delegation).
Kohtamäki et al. (2019) combined the approach of Porter and Heppelmann
(2014) with the traditional PSS models to create a 3D cube that identified
different solution spaces (Fig. 1).

In order to capture value, at least two actors need to be actively involved
in the service ecosystem (Raja et al., 2020). Valtakoski (2017) based the
value co-creation process on the integration of explicit and tacit knowledge
components from actor A and B (ie., the supplier and customer) to develop
a solution (Fig. 2), and in a digital world this requires the additional integra-
tion of data from both actors. Value co-creation processes can take different
forms characterized by different types of participant engagement, depending
on the roles, responsibilities, and involvement of the various actors. There is a
strong ecosystem aspect, because many actors and machines can be involved
in value creation. It is known that the customer has an important role as a
value co-creator (Payne et al., 2008), but if companies are collaborating with
partners, they sometimes do not get the necessary trust to succeed. Shedroff
(1999) links value co-creation to three elements from interaction design:
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Fig. 1 Understanding the characteristics of solution offerings in digital servitization
business models (based on Kohtamäki et al., 2019)
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i. control and feedback between the parties—the ability of the person who
receives the information to manage and provide feedback to those who
have generated it.

ii. productivity—the ability to (co)create experience.
iii. adaptability—the ability to advance management processes by modifying

the data and information based on who receives the information.

Grönroos (2011) expands value co-creation along the product lifecycle,
focusing on the beginning of life (BOL) and the middle of life (MOL) from
the model (Terzi et al., 2010) that is shown in an adapted form in Fig. 3. The
objective of the design phase is to develop a solution in the BOL that supports
value creation based on the value-in-use during the MOL phase. There are
likely to be both traditional goods-dominant and Service Design (S-D) logic
approaches creating conflicts within the firm. The optimization of value and
linking of key spheres in both BOL and MOL phases can be seen in the
model created by Valtakoski (2017). Furthermore, Bertoni et al. (2013) use
visualization of the value in a PSS in the design phase (BOL) as part of an
attempt to link BOL and MOL value creation. Journey mapping can be used
as a tool to identify value co-creation opportunities as it describes the journey

Value co-
crea on

Actor A Actor B

Solu on
Explicit knowledge 

components

Tacit knowledge 
components

Data components

Fig. 2 Value co-creation based on a bundle of knowledge and integrated with data
(based on Valtakoski, 2017)
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Distrib-
ution

Use/
operate Support

Supplier sphere

Customer sphere

Value crea on as an all encompassing process

Value crea on based on value-in-use

Backward-directed informa on flows

Forward-directed informa on flows

Fig. 3 Value creation along the lifecycle (based on Grönroos, 2011; Terzi et al., 2010;
Wuest et al., 2016)

of customers visually, clearly showing their touchpoints and actor interrela-
tionships (Lemon & Verhoef, 2016). Journey mapping in combination with
personas can provide a deeper understanding of value co-creation opportu-
nities by identifying the actors involved along the lifecycle, along with the
resource and knowledge that they may possess (West et al., 2020). This can
then be used to support the value co-creation process by integrating contex-
tual information to help build understanding and knowledge (Pirola et al.,
2014). PPS consists of actors, stakeholders, and beneficiaries in the context
of servitization (Kuijken et al., 2017), in addition to the machines within
the system. Many tools, such as the customer value proposition canvas devel-
oped by Osterwalder (2014), fail to capture the contextual aspect of value
co-creation and are limited to a single actor or segment of actors, leading to
a misrepresentation of the value that is co-created.
The more products become distribution mechanisms for services, and the

more the focus shifts toward intangible resources, co-creation and relation-
ships, the more a company moves into the domain of S-D logic (Vargo and
Lusch, 2004, 2008) and value-in-use, and away from goods-based logic. This
implies a reframing of the company and its role in value creation (Table 1).
It is shown that the value from smart services unfolds when looking at them
through S-D logic (West et al., 2018). Based on Grönroos (2011), the design
and manufacture phase of the product should aim to develop a platform that
can maximize the value-in-use throughout the MOL phase. This requires
value co-creation processes similar to those defined by Valtakoski, A. (2017)
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Table 1 S-D logic directions for marketing practitioners (Vargo and Lusch, 2008)

Goods logic (from…) Service logic (to…)

… thinking about the purpose of the
firm’s activity as making something
(goods or services)

… a process of assisting customers in
their own value-creation processes

… thinking about value as something
produced and sold

… thinking about value as something
co-created with the customer and
other value-creation partners

… thinking of customers as isolated
entities

… understanding them in the context
of their own networks

… thinking of firm resources primarily as
operand—tangible resources such as
natural resources

… thinking of firm resources as
operant—usually intangible resources
such as knowledge and skills.

… thinking of customers as targets … thinking of customers as resources
… making efficiency primary … increasing efficiency through

effectiveness

to be active in both the BOL and MOL phases, reinforcing the S-D logic
(Vargo and Lusch, 2008).
The transformation of data into information is known as information

design, that of information into knowledge as interaction design (Shedroff,
1999). Liew (2007) provided a detailed overview for understanding data,
information, knowledge, and their interrelationships, and the interrelation-
ships between data, information, knowledge, and wisdom were further
explored by Aven (2013). Bagheri et al. (2015) explore the development
of knowledge within the context of PSS. To drive value creation, digitally-
enabled PSS requires data, but that data must be transformed into valuable,
meaningful information (or insights). Context and personal judgment can
then be combined to help create knowledge, by interpolating the informa-
tion available to each actor through interactions with others (Choo, 2007).
By adding the judgment of actors to knowledge, wisdom can be created, this
can include ethical values, which makes the wisdom personal and unique to
an actor (Rowley, 2007). The difference between a passive and an interactive
experience is defined by the amount of feedback, control of the audience,
co-creativity, productivity, communication, and adaptivity that is generated
(Shedroff, 1999).
The value co-generation process is supported by the application of

resources by integrators assisting customers in their own value-creation
processes (Vargo and Lusch, 2004, 2008), as confirmed by Valtakoski (2017).
To support the value co-creation process, and by default the transformation of
information into knowledge along the lifecycle and therefore the twin spheres
of the supplier and the customer, requires ongoing efforts by integrators. The
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actors who act as resource integrators need to understand the perspectives
of value creation within the different spheres, along with having an under-
standing of data and purpose of the information. To integrate the actors and
the resources they need to know when different actors are active along the
lifecycle, particularly as some actors move into beneficiary roles. Finally, the
integrator needs to understand the knowledge building process and therefore
where knowledge exists and where and when it can actively be applied. The
role of the integrators set out here was described by Hertog (2000) in relation
to innovation, and by Kohtamäki and Partanen (2016) who considered how
to moderate learnings from supplier–customer interactions within industrial
environments.

3 Discussion

This section details a generic framework to support the development of value
co-creation in digitally-enabled PSS and is based on the literature described
in previous sections. Because of the evolving nature of the literature, this is an
initial framework that will need further testing and adaptation. The chapter
concludes by describing the managerial implications associated with the move
to digitally-enabled PSS, and the academic implications. The academic impli-
cations present some gaps in the current literature that represent areas for
future research.

Framework

The framework starts from the assumption that many of the building blocks
are in place in a firm, rather than starting from a clean canvas; in effect
building upon an existing PSS, the associated value propositions and the
firms’ business models. It is also built upon the premise that the new value
proposition is based on providing additional value and delivering it in a new
form. To that end, a framework is proposed, that is built upon the dyadic
relationship (although these are in effect an oversimplification of the situ-
ation) between two actors (i.e., the consumer and the provider) that allows
explicit knowledge and tacit knowledge to be integrated into a “solution” and,
in doing so, provide value co-creation for the beneficiaries (Valtakoski, 2017).
This confirms the importance of using technical and domain expertise when
developing new or extending existing PSS value propositions. The framework
also integrates the three key aspects from interactive design, namely: control
and feedback between the parties; productivity; and adaptability.
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The integration of the customer and supplier at each stage supports the
development of a PSS platform that will provide opportunities for value co-
creation during the MOL phase (Fig. 4). Information flows between the
different phases of the lifecycle were described by Wuest et al. (2016), but
there is a need to orchestrate these flows (in effect, create feedback) between
the actors and between the phases, allowing both tacit and explicit informa-
tion to be integrated by the actors into a solution and then lead to value
co-creation. The framework must also support productivity from the co-
creation through joint experiences or working, and it must have the ability to
provide information that is suitable for the actor receiving it, in a form that
enables the recipient to use it to make decisions and to build their knowledge
base. Every transaction or touchpoint provides opportunity for value co-
creation. The MOL therefore provides many opportunities for co-creation, as
the operational and technology environment changes. The framework helps
to challenge the status quo by focusing on the equipment and on delivering
the key outcomes to the PSS beneficiaries. It does this by integrating the four
aspects that support value co-creation, namely the perspectives of value co-
creation, data and information, relationships, and knowledge building, along
the lifecycle and between activities (e.g., design, manufacture, etc.) within
each phase. In doing so, the framework builds upon the findings of West
et al. (2018) where the focus was on value co-creation and knowledge creation

Orchestra on and governance

Perspec ves of value co-crea on: Understand customer key outcomes. Describe the customer’s 
business model. Iden fy key performance metrics. Service classifica on of the value proposi ons.

Data and informa on: What data can be created? When and where is informa on created? When and 
where is informa on consumed? Where are the data and informa on bo lenecks?

Rela onships: Describe touchpoints. Develop personas for key actors. Stockholder and beneficiary 
analysis. Situa on/actor matrix for all transi ons

Knowledge building: Update the customer’s business model. Update the personas. Update the cost of 
ownership. Share understanding

Design Manufacture Distribu on Use/operate Maintain Support

Fig. 4 Framework for supporting value co-creation within the context of digitally-
enabled PSS (based on Grönroos, 2011; Terzi et al., 2010; Wuest et al., 2016)
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mainly from the middle of life phase within the perspective of PSS. The
Framework in Fig. 4 identifies the important role of a so-called “moderator”
or “resource integrator” to orchestrate the value co-creation and to govern the
overall process.

Implications for the Beginning of Life Phase

The development of digitally-enabled PSS involves many disciplines, and
people with different expertise each need to give their input at the right stage
to support value co-creation. In early stages, such as the design phase, the
expertise of business, engineering, and computer science are required on a
high level. Having these three relevant domains involved leads to a sustain-
able design, e.g., by preventing managers from developing digitally-enabled
PSS which are technically not feasible, or IT specialists developing services
that are not cost-effective. Grönroos (2011) stated that the value co-creation
in the BOL phase is driven by the supplier, nevertheless the BOL in a PSS
provides the platform for value-in-use in the MOL phase. Therefore, the inte-
gration of information that different actors have is important and in line
with the backward and forward information flows identified by Wuest et al.
(2016).

Implications for the Middle of Life

Digital technologies (within PSS) have been analyzed in relation to the devel-
opment of new forms of agreements or revenue models related to asset
operation and asset life management. They enable new value propositions
to be developed for PSS, and in some cases new business models. However,
there is a paradox, which suggests that although companies may invest in
digitization, they often fail to achieve the expected revenue enhancement.
This is because many firms struggle to successfully modify their business
models and then fail to deliver their value propositions due to limits within
these firms based on resources, capabilities, and processes. Therefore, under-
standing how new value propositions are developed in response to investing
in digital technologies is crucial for manufacturing companies. Furthermore,
there is an increasing need for companies to understand how to identify and
assess potential commercial offers under the umbrella of value co-creation
with the customer.
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Orchestration and Governance Along the Lifecycle

Orchestration and governance (Fig. 4) are in place to support long-term
value co-creation for both the supplier and the customer over the whole PSS
lifecycle, here the use of a “resource integrator” to orchestrate the resecure
integration is critical to successful value co-creation over the lifecycle.
The current and future portfolio of services needs careful management and

integration with the other steps in the framework. The range of customer
key outcomes must be shared, the various business models analyzed, contract
performance measures compared, and various digital PSS modules overseen,
all through the assessment of the service classification. Similarly, relation-
ships need to be overseen, with the ability to feedback and suggest changes
to existing contracts. The customer experience can be gauged using the
touchpoints and the actor definitions and this is different to the contract
performance metrics, which are generally factual. The relationship analysis
here deals with the emotional aspects of digital PSS and it provides valuable
early warnings about problems and challenges that may later have an impact
on existing contracts, even where outcomes are currently being delivered.
Data and information, as well as knowledge building are relevant again, and
here much of the emphasis needs to be placed on ensuring effective sharing
of knowledge.

In order to achieve this level of value co-creation, relationships between
the company and the customer can be described as “valuable bridges, as they
give one actor access to the resources of another ” (Harland, 1996: 68). Business
relationships that perform will play a crucial role in digitally-enabled PSS, as
smart solutions require integration across company boundaries, and manu-
facturers need to enable and maintain long-term smooth collaboration with
their customers to facilitate successful technological and service innovation.
In digitally-enabled PSS the complexity of PSS and the long-term horizon
for delivery need an equally long-term orientation between manufacturing
firms and their customers, which in turn requires a healthy relationship. The
orchestration and governance should be institutionalized within the supplier’s
business, part of this would be through the application of appropriate tools
(Pezzotta et al., 2016, 2018; Lemon & Verhoef, 2016; Pirola et al., 2014).

Theoretical Contributions

The theory development section introduced many theoretical concepts devel-
oped by researchers from various fields. This contribution shows that linking
existing concepts and theories can lead to the development of new holistic
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frameworks that builds on existing knowledge. The framework that is
presented faces the challenge of complexity coming from systems and multi-
actor perspectives. Used in combination with existing theory, these challenges
could be faced. The combination of multidisciplinary and multi-level theory
can add new value, depth, and breadth to the knowledge base.

Managerial Implications

This is a framework that focuses on the BOL and MOL phases of a lifecycle
model to support value co-creation in digitally-enabled PSS value proposi-
tions. Given the evolution of traditional PSS to digitally-enabled PSS, the
framework integrates continual feedback. It links important aspects that
already exist and assumes that there is already a PSS in existence at the
company. The framework challenges the integrator’s team at both phases to
understand the customer’s outcomes, their value creation process, the avatars
and the actors who are involved with the development, delivery and use of
the value proposition. It assumes that the firm has existing processes in place
that support both product and service development, and uses these as the
foundation to reflect upon when considering the additional digital aspects
that allow the building of digitally-enabled value propositions.
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Manufacturers’ Service Innovation Efforts:
From Customer Projects to BusinessModels

and Beyond

Vicky M. Story, Judy Zolkiewski, Jamie Burton,
and Chris Raddats

1 Introduction

The role of services in manufacturing firms is growing in importance for
businesses and national economies (Raddats et al., 2019). Servitization, the
process of adding services to an existing portfolio of offerings, is argued
to be crucial for manufacturing firms seeking differentiation and competi-
tive advantage (Burton et al., 2017; Rabetino et al., 2015). This has driven
increased attention to service innovation research and new service devel-
opment (NSD) processes (Witell et al., 2016). However, this literature
remains fragmented; is mainly project-level research (Biemans & Griffin,
2018), service success rates are not encouraging (Storey et al., 2016), and
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the reported firm-level performance outcomes of service innovation activity
are often equivocal. This appears exacerbated for servitizing firms, grap-
pling with transitioning from being product-centric to service-centric (Baines
et al., 2009; Burton et al., 2017). Service innovation research highlights that
service context matters (Biemans et al., 2016), as does the type of innova-
tion (Jaakkola & Hallin, 2018; Storey et al., 2016). Studies also suggest that
the level at which we study innovation matters because the competencies and
success factors for individual service innovations can clash with competencies
and approaches at the firm or ecosystem levels.

Servitization is typically described as an organizational transformation
process, where a manufacturer moves away from a product-oriented focus to
having a service-oriented focus (Rabetino et al., 2018; Raddats et al., 2019).
The literature is developing in terms of the ‘big picture’, such as under-
standing barriers and enablers (Burton et al., 2017) and the project-level
picture in terms of single innovation projects (Bustinza et al., 2019), and
how they can offer value to groups of customers (Johansson et al., 2019),
literature on service innovation in servitizing firms remains sparse (Johansson
et al., 2019) and performance outcomes equivocal. Despite the recognition
that some firms build successful portfolios of innovative service offerings that
deliver competitive advantage and profit (Baines et al., 2020), there is less
work on how firms can develop strong offering portfolios or how they can
achieve the desired performance outcomes.

NSD literature has extensively explored success factors (e.g. Storey et al.,
2016), what Pettigrew (1987) term the ‘content’ aspects (i.e. what has
changed). While servitization work has studied the ‘what’, ‘why’, and ‘how’
at different points (Baines et al., 2020), research is fragmented and does not
typically take a more holistic view of the interplay between content, context,
and process aspects. Furthermore, the process of developing a portfolio of
new service value propositions within servitizing firms (Skålén et al., 2015),
which would come under the ‘content’ and ‘process’ aspects (i.e. what have
manufacturers have changed and how did, or should, change occur) (Baines
et al., 2020), and the macro-level interactions occurring within servitizing
firms (the ‘context’ aspect) receive limited attention.

Negative performance outcomes are typically attributed to the challenges
of implementing service-oriented business models (Visnjic Kastalli & Van
Looy, 2013), but might also be due to variation in the type of service
innovation introduced, the nature and size of the service portfolio, and diffi-
culties related to implementing servitization at the firm and ecosystem level.
Therefore, servitization researchers need to better understand how service
innovation efforts can deliver positive performance outcomes beyond the
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project level, adopting the view that change is multi-level, made up of an
interplay between content, context, and process (Pettigrew, 1987).
The wealth of literature that already exists on service innovation (e.g.

Biemans et al., 2016; Snyder et al., 2016), alongside the developing service
innovation-focused servitization literature, provides useful insights for theo-
rizing about service innovation practices in servitizing firms, and forms the
basis of our theoretical development. Theory building is critical to the devel-
opment of a research field because it provides the foundation upon which
knowledge can be built, resulting in a deeper, richer understanding of orga-
nizational behavior (Klein et al., 1999; Witell et al., 2016). In adopting a
multilevel theory building approach, we respond to calls for greater variety
and depth when theorizing about the servitization-innovation performance
relationship (Martinez et al., 2017), by offering a research framework that
will enable a clearer picture to be built with regard to different types of
servitization efforts and their outcomes.

Service innovation is considered on a continuum from incremental to
radical (Witell et al., 2016) and manufacturers often seek radical service
innovations to achieve improved performance, yet many service innova-
tions are incremental improvements on existing offerings (Johansson et al.,
2019). This is further complicated by the fact that service innovations are
considered at different levels in terms of the innovation system: individual
service innovation projects, offering portfolio (the mix of base, intermediate,
and advanced services offered (Baines & Lightfoot, 2013), business model,
ecosystem, industry and beyond. However, few papers discuss how service
innovations diffuse across innovation levels. The chapter proposes a research
framework that brings together innovation ‘newness’ (incremental to radical),
the firm’s service strategy (product-focused, hybrid and service-focused), and
the ‘innovation level’ (project, offering portfolio, business model, etc.), as
a means of classifying and understanding the linkages between three key
service innovation dimensions. In doing so, we more holistically represent the
potential interactions between service innovation efforts and choices made by
servitizing firms, which, if studied systematically, should allow for a better
understanding of how performance outcomes can be achieved.
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2 Theory Development

The Service Innovation Concept

Several articles offer detailed explanations of what service innovation is (e.g.
Lusch & Nambisan, 2015), arguing that in order to move theory forward,
clear conceptual definitions are required (Witell et al., 2016). For example,
Skålén et al. (2015: 137) define service innovation as “the creation of new
value propositions by means of developing existing or creating new practices and
resources in new ways”. Such a definition highlights several key characteristics
of service innovations, three of which link back to the work of Schumpeter
(1934), that: (1) to be classified as an innovation, an invention must be
launched or ‘put into practice’; (2) there has to be an element of ‘newness’
(but services can be incremental revisions, line extensions, or radically new,
including both re-combinative innovations [new combinations of existing
characteristics into a new offering], or new to the world); and (3) there is a
distinction between process (New Service Development—NSD) and output
(service innovation). In terms of (3), however, there is less consistency. Many
studies use them interchangeably, but, in line with Snyder et al. (2016), we
argue that it is important to distinguish between the process (also recog-
nizing the importance of ‘context’ and ‘content’ in this) and the ‘output’ (new
services), which then drive performance outcomes.

Some definitions also explore service innovations from a value perspec-
tive and articulate value creation from the perspective of one or more actors
(Ostrom et al., 2010). Thus, the perspective of ‘value for whom’ is also impor-
tant when examining service innovation. Furthermore, Witell et al. (2016:
2871) note a key difficulty for firms in balancing innovation efforts across
different types, “making trade-offs between exploitation and exploration or incre-
mental and radical innovation if they are to survive, let alone prosper ”. Thus,
our framework needs to consider different types of innovations and recognize
the unique elements of these different types.

Service Innovation Categorizations

In reviewing categories of service innovation, Snyder et al. (2016) highlight
four distinct aspects for categorizing service innovations: (1) degree of change
(incremental—radical)—conceptualized as ‘newness’ in some studies; (2) type
of change (product vs process); (3) newness, conceptualized as who the service
is new for (the firm or the market), and thus, distinct from aspect (1); and (4)
means of provision (technology vs people). Work often focuses on differences
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and similarities between service types to build a clearer understanding of what
drives success in service innovation efforts (Biemans et al., 2016). However,
Snyder et al. (2016) note that categories are frequently neither exhaustive
nor mutually exclusive, with some seen as continuums, with blurred bound-
aries between types. The categorization process is also complicated by service
innovations being explored at different levels (the individual project, the
firm-level, or the ecosystem level).
That said, of the four Snyder et al., (2016) identified, a widely accepted

distinction is the radical and incremental categorization (Witell et al.,
2016). Innovation is often portrayed as a continuum from incremental to
radical, with the term, newness, applied at a product/service level (Chester
Goduscheit & Faullant, 2018), portfolio-level (Heimonen & Kohtamäki,
2019), firm-level (Story et al., 2015), industry-level (Dolfsma & Van der
Velde, 2014), and country-level (Tellis et al., 2009). Services with minor
changes to characteristics are typically categorized as incremental, whereas
services that have a totally new set of characteristics are categorized as radical
(Witell et al., 2016).1 However, even when we know the degree of change,
where an innovation sits on the continuum is not always clear, making it
difficult to offer meaningful analysis of service innovation outcomes (Storey
et al., 2016).

Within servitization literature, researchers also highlight different inno-
vation levels. Figure 1 outlines the product-level categorizations articulated
in extant research, which all view services from the perspective of whether
they are more product-focused or more service-focused. Some offer reason-
ably comparable categories, while others cover a broader range of services.
Thus, Fig. 1 shows these categories across a continuum.

What is clear from Fig. 1 is that consensus for categorizing service innova-
tions has not been reached, despite the importance of this for understanding
how service innovation occurs in servitizing firms. Only once research can be
positioned within a clear, consistent categorization framework, will perfor-
mance outcomes of different approaches become clear. In looking to draw
from the long-standing service innovation literature and the servitization
literature, our work returns to the notion of ‘newness’, in terms of how new
these service innovations are. Some servitization researchers directly articu-
late this notion. For instance, at one end of the continuum, Kowalkowski
et al. (2012) focus on ‘agile incrementalism’ as firms seek to continually adapt
services to changing market opportunities. On the other, Johansson et al.
(2019) call for manufacturers to develop radical service innovations.

1 Biemans et al. (2016) provide a comprehensive review of service innovation typologies.
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Author(s)
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Mathieu (2001)

Tukker (2004)

Baines and Ligh oot 
(2013)

Cusumano, Kahl and 
Suarez, (2015)

Ulaga and Reinartz
(2011)

Jaakkola & Hallin, 2018

&

Kohtamäki et al., 2019

SSPs (e.g. a er-sales services/ 
repairs and maintenance)

SSCs (e.g. R&D Services - reward sharing 
contracts)

Product-oriented Use-oriented Results-oriented

Base (e.g. 
installa on)

Intermediate (e.g. 
maintenance, 

technical support)

Advanced (e.g. 
risk and reward 

sharing contracts)
Smoothing services: 
facilitate product 
sale/usage

Adap ng services: 
enhance product use

Subs tu on services: replace 
product purchase

Hybrid offerings: made up of innova ve 
product and service combina ons

Produc zed or smart solu ons: bundles of products, 
services, exper se, and so ware

Fig. 1 Servitization classifications on a continuum from product-focused to service-
focused

Firm Service Strategy Categorizations

Innovation research more generally (e.g. Storey et al., 2016), and servitiza-
tion research (e.g. Burton et al., 2017; Coreynen et al., 2020) recognizes
the need for a firm-level understanding of service innovation activities. At
the firm-level, servitization strategies are discussed in terms of firms being
more product- or service-focused (Baines et al., 2009). Product-centric firms
have portfolios of services directly coupled to their products, where prod-
ucts are foregrounded in decision-making. Service-centric firms focus more
on aligning services to customers’ processes. In many studies, product-level
categorizations are used as proxies for service strategies (Raddats et al., 2019);
however, these do not easily capture the ‘strategic intent of the firm’, where
firms may have a range of offerings, but the overall balance of these will be
driven by the firm’s strategy. In this work we are not attempting to explore
the specifics of how products and services are combined, we are instead inter-
ested in combining several of the firm-level strategies concepts to suggest a
continuum from product-centric strategic intent through a hybrid strategic
intent where neither dominates, through to a service-centric strategic intent,
with the premise being that different firm-level strategies are likely to have
different performance outcomes and boundary conditions.
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Innovation Levels

Innovation is studied at different levels: project, portfolio, organization,
ecosystem, sector, and economy. Previous research largely focused on exam-
ining service innovations at one level; for example, the project level (de
Brentani, 1989), the team level (Lievens & Moenaert, 2000), or the orga-
nizational level (Jaakkola & Hallin, 2018). However, most services are not
developed and delivered in isolation, but include portfolio- and organization-
level considerations. The organizational arrangements for service innovation
are more complex, ranging from temporary ad hoc structures for individual
projects to more enduring complex business models and/or industry struc-
tures. Organizational structures can create stability and a focus on long-term
visions (Jaakkola & Hallin, 2018), but they are also known to constrain
(Heracleous et al., 2017). Nor are services developed in isolation, often
relying on interactions with other ecosystem actors (Sjödin et al., 2019).

Furthermore, only limited work exists on the differences between the
commercial success of individual service innovations and how these inno-
vations contribute to longer-term firm-level performance outcomes. For
example, Storey et al. (2016) examined the difference between the short-term
commercial success of a single innovation and achieving firm-level Strategic
Competitive Advantage (SCA), identifying unique critical success factors for
each. Exploring service innovation efforts across the different levels should
help to elucidate how the activities that occur at each level combine to
contribute to or reduce performance outcomes.
The use of multilevel theory has been highlighted as a means of bridging

gaps in theory development through a recognition of the multilevel systems
involved in complex organizational research contexts (Turner, 2005), such
as servitization, by focusing on three different levels of influencers, which
are nested within one another, and evolve and change over time (Vargo
et al., 2015), namely: macro-level (industry-wide and beyond) factors, meso-
level (firm business model and portfolio) factors, and micro-level (individual
projects) factors. Thus, adopting an ecosystem-level, multilayered perspective
is needed to understand how resources are integrated at the various system
levels (i.e. micro, meso, and macro) (Edvardsson et al., 2011). The literature
on the key issues at the three levels will now be summarized.
There are several reviews of micro-level service innovation providing a

detailed examination of current project-level thinking (e.g. Biemans et al.,
2016), exploring such aspects as: the topics studied; research design focus;
and data sources. Within this literature, a key debate is still around whether
products and services are different when it comes to innovation efforts.
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However, the applicability of traditional distinctions in contemporary service
contexts is questioned and some recommend a single framework for studying
product and service innovation activities, rather than seeing them as distinct
(Storey et al., 2016). While there is limited work in the servitization litera-
ture examining service innovation at a project level, Rabetino et al. (2017)
demonstrate how manufacturers can work with customers to co-develop new
project-based solutions. Meanwhile, Lightfoot and Gebauer’s (2011) study
of service innovation highlighted heterogeneity in the innovation success
determinants (e.g. importance of different NSD phases) across 24 projects.
Here, again, there is debate around the interplay between product and service
innovation, primarily because services typically compete with more estab-
lished product development activities for limited resources and often remain
inextricably linked to products (Burton et al., 2017).

At the meso-level, authors highlight the importance of considering service
innovation efforts at the portfolio-level, recommending that firms adopt
a more strategic approach to servitization portfolios (Burton et al. 2017;
Heimonen & Kohtamäki, 2019). This is also supported by work highlighting
the importance of economies of scope and scale in relation to achieving
an advantage (Teece, 2007; Visnjic Kastalli & Van Looy, 2013). Nordin
et al. (2011) discuss strategies for service provision based on customization,
bundling, and widening ranges of offerings. Other work highlights modu-
larity as a viable approach for managing complexity and building productivity
gains (Gremyr et al., 2019). Kowalkowski et al. (2015) highlight the impor-
tance of balancing service expansion and standardization activities, and
that services perform different roles, creating a complementary co-existence
between offerings that need to be managed. Thus, in the same way that
product research highlights that different products offer different advantages
to a firm, we know that service innovations can bring different advantages
(Heimonen & Kohtamäki, 2019). Work also highlights that different types
of services are more prominent under particular industry conditions or under
different stages of an industry’s lifecycle (Cusumano et al., 2015), and can
be driven by diverse customer needs (Johnstone et al., 2008). Other work
highlights that servitization can result in short-term performance sacrifices
for longer-term benefits, noting that service revenues should not be judged
at the individual level, because this may not capture such things as portfolio-
level cannibalization effects (Visnjic Kastalli & Van Looy, 2013), or at only
one point in time, because of the temporal nature of innovation performance
outcomes. Thus, for many firms, service innovation activities are a complex
process of taking a portfolio-level approach to balancing customization and
standardization (Matthyssens & Vandenbempt, 2010).
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At the meso-level again, research has begun to foreground the role of
business models in servitization, and how the design and management of
new service-oriented business models are key to firms’ servitization efforts
(Kowalkowski et al., 2017). The business model level offers the opportu-
nity to analyze bundles of practices related to revenue models, structures,
and transactions (Baines et al., 2020). Business model transformation is seen
as key to the servitization process (Kowalkowski et al., 2017), but research
also suggests that firms must often manage multiple parallel business models
(Kowalkowski et al., 2015), which often compete for dominance, creating
tensions (Burton et al., 2016; Palo et al., 2019).

At a macro-level, business ecosystems are “a relatively self -contained,
self -adjusting system of mostly loosely coupled social and economic (resource inte-
grating) actors” (Lusch & Nambisan, 2015: 161) existing at industry or wider
levels. Ecosystems have gained currency in describing collaborative efforts in
developing and delivering service innovation (Koskela-Huotari et al., 2016)
and for servitization (Bustinza et al., 2019), because they offer a holistic,
multi-actor lens and enable examination of systemic, dynamic, and contex-
tual aspects surrounding actor activities (Sklyar et al., 2019). When they
operate effectively, ecosystems allow firms to deliver value that no one orga-
nization could create in isolation (e.g. Adner, 2006). However, ecosystem
structures may vary for different service offerings and delivery modes, and for
different firm service strategies, with actors in a service ecosystem depending
on one another in different ways (Story et al., 2020).

An Integrative Framework of Service Innovation
Activities

Organizations, and the ecosystems in which they operate, are inher-
ently multilevel systems, and how companies integrate complex product
and service innovation strategies requires a broader, multilevel perspective
(Chester Goduscheit & Faullant, 2018), that enables a more integrated
understanding of explored phenomena (Klein et al., 1999). Given that many
firms struggle to transition to service strategies that deliver positive perfor-
mance outcomes (Burton et al., 2017), a central question then relates to how
service innovation knowledge, skills, and capabilities diffuse from individual
customer projects to business models and beyond; how firms can achieve the
right balance between incremental and radical innovations; and how a firm’s
service strategy affects these choices.
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Fig. 2 Integrative research framework of service innovation activities

The research framework presented (Fig. 2) is designed as a mechanism to
consider similarities, differences, and relationships between three key char-
acteristics of service innovation in servitizing firms, so that future work can
better position their study and contribution. Building on service innovation
literature and the unique context of servitization, it recognizes the importance
of the type of innovation, focusing on service newness of the new services,
and whether the firm is more product-centric or service-centric. In doing
so, the framework helps to categorize three key dimensions that need to be
explored in understanding how service innovations begin at the micro-level
as one-off service innovation projects, and portfolio offerings through firm
business models (meso-level) to the ecosystem, industry-wide, and beyond
(macro-level) and thus increase their potential to enhance performance. Key
issues for each of the dimensions and their interactions are outlined below.

3 Discussion

Framework Implications

Servitization is often described as a transformational process whereby firms
move from being product-centric to service-centric through developing
base services, through intermediate to advanced services, with performance
outcomes linked to advanced service provision (Baines et al., 2020). However,
work has critiqued the presentation of servitization as a unidirectional
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approach based on a manufacturer’s service strategies (Burton et al., 2017).
The mixed evidence in terms of the performance implications of adding
services suggests that the servitization—performance relationship is likely to
be complex and non-linear, moderated by a variety of factors (boundary
conditions) (Sjödin et al., 2019). However, until we understand the interplay
between the different aspects involved, understanding performance outcomes
will be difficult. Research framework 1.2 helps to articulate these different
factors in such a way as to enable the performance implications of these key
characteristics to be more systematically examined and compared.

In terms of newness, radical innovation is often hailed as a key driver of
firm performance, but research suggests that incremental service innovation
is at least as prevalent as radical service innovation (Raddats et al., 2019).
Indeed, we might expect incremental projects to diffuse up the innovation
levels quicker and more easily than more radical service innovations because
there is a better fit with current operations, culture, and business models, but
equally, we know that radical innovations can drive business model innova-
tions that create game-changing effects higher up the innovation levels. For
many firms, understanding how to move from ‘low-hanging fruit’, where
margins are worthwhile without significant investment or culture change,
to wide-scale servitization efforts that bring positive performance through
appropriate portfolio decision-making efforts, and economies of scale and
scope, is hard.

We argue that part of understanding how to improve performance will be
to understand how project innovation leads to portfolio-level changes that
deliver cost efficiencies through standardization or offer growth potentials
that will make them profitable in the longer term. Alternatively, insights may
also be gained by looking at mismatches across different elements (Gebauer
et al., 2010). Furthermore, it is important that we begin to understand
how firms can balance incremental and radical projects. Innovation liter-
ature highlights several tensions that arise from simultaneous exploration
and exploitation efforts (Heracleous et al., 2017), with some researchers
advocating the structural separation of activities related to incremental and
radical innovations (Witell et al., 2016) and others advocating an integrated
approach. However, many manufacturing firms attempting servitization face
issues in embedding radical service innovations into their portfolios (Burton
et al., 2017), often due to more product-focused processes and structures
(Gremyr et al., 2019), highlighting a key interaction between innovation
newness and the firm’s service strategy focus.

When trying to understand the performance outcomes of service inno-
vation efforts, the level at which a service innovation is studied is likely to
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matter. For instance, we need to understand what makes for a successful
service innovation project, while also understanding the implications of
service innovation activities at the firm-level, to support decision-making
about where R&D resources are spent and how groups of offerings perform.
This is important because, as the number of offerings increases, the explana-
tory power of a single project decreases (Story et al., 2015). Therefore, as
service portfolios grow, firm, and ecosystem level decisions become more
important.

Equally important then is whether macro-level factors in the ecosystem
or industry stifle or support innovation efforts. Contestations at the firm
and ecosystem level are likely to both drive change and create stability with
regard to service innovation efforts, which, some argue, is where the main
challenges and opportunities lie (Palo et al., 2019). This is likely to translate
into firms needing to find a way to balance service innovation efforts across
several dimensions: product versus service innovation efforts; incremental and
radical service offerings; and ensuring that the right balance of base, interme-
diate, and advanced services are offered that match customer requirements.
This is even more important for digital technologies, which support serviti-
zation efforts but also blur boundaries between actors, sectors, and markets
(Coreynen et al., 2020). However, we know that these interactions are likely
to bring tensions (Burton et al., 2016), not just in terms of the new and
the old, or between products and services, but also between incremental and
radical innovation efforts.

A change of organizational focus to become service-centric brings with
it a requirement to redesign structures, business models, and organizational
processes. However, literature is still unclear as to whether the transition
occurs as part of a planned strategic organizational effort or as an emer-
gent process, focusing on the project level and then looking to scale (Luoto
et al., 2017). In reality, it is likely to be a bit of both, because while indi-
vidual projects often drive transformation efforts, these projects sit within an
organization and their ecosystem. Furthermore, it is harder to measure the
economic impact and performance of service innovations, due to intangible
benefits (Gallouj & Savona, 2009).

Determining the right portfolio is not a straightforward decision, and
often goes hand-in-hand with the need to transform business models (Palo
et al., 2019). Not doing so can lead to a firm ending up with a mismatch
between their strategic market offerings and their organizational arrange-
ments (Gebauer et al., 2010). Research also suggests that the different levels
feed up and down (Koskela-Huotari et al., 2016). For example, Mukherjee
et al. (2020) articulate how macro-level planning can help to overcome
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micro-level managerial myopia and help managers with decision-making at
the project level, through reframing the rules in which their sense-making
processes occur (e.g. Weick, 1995). By working both up and down the inno-
vation levels, a common cognitive understanding can be built, that should
support better performance outcomes for those involved. Thus, meso-level
activities are important because business models can be powerful tools for
framing and organizing servitization practices, but more work needs to be
done to understand the activities that occur at each level and how they
interact, to help firms to achieve better performance outcomes.

Theoretical Contributions

This chapter makes three important theoretical contributions. First, devel-
oping a framework of service innovation in servitizing firms should support
the development of theory through enabling organization of related concepts
that enable the relationships between these concepts to be articulated,
allowing for classification and theory building efforts (Snow & Ketchen,
2014). In building on earlier work in both the service innovation and the
servitization literature, this framework offers a mechanism for both classi-
fying innovation efforts and developing an understanding of the interlinkages
between the dimensions explored. By looking across the levels and under-
standing the impact of different types of innovations and the different types
of firm-level strategic intent, this might help us to identify key threats related
to value ‘destruction’ (Visnjic Kastalli & Van Looy, 2013), thereby achieving
value creation for firms, customers, and the economy; from individual offer-
ings to industry-wide impacts. In offering this framework, we seek to provide
better direction to servitization researchers by moving beyond descriptive
categorizations of service offerings or organizational approaches to highlight
that research needs to explore issues within each level. For example, under-
standing key similarities and differences between incremental and radical
service innovation within servitizing firms, and the implications of firm
culture on these activities, as well as exploring the interactions between activ-
ities at the three different levels, to understand how innovation knowledge,
skills, and capabilities diffuse between the micro, meso, and macro levels.

Second, the multilevel approach captures the embedded nature of the
activities that occur at each level, and is, therefore, likely to bring greater
understanding than studying them in isolation. Most work focuses on the
project level, the overall firm-level (e.g. barriers and enablers), or, more
recently, the ecosystem level. However, the insights outlined here, suggest
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that the meso-level portfolios and business models are particularly impor-
tant, and while research is developing in this area, more work is needed to
understand these aspects and their interactions across the micro and macro
levels in support of improved servitization outcomes.
Third, our framework looks to foreground the processes involved in serviti-

zation activities, both within and across the dimensions articulated. Exploring
how servitizing firms develop in relation to their service innovation efforts
responds to calls regarding building knowledge of the change processes,
answering questions related to ‘how does, or should, change occur’ (Baines
et al., 2020), so that the activities are undertaken to support a firm’s transition
from manufacturer to successfully achieving growth and revenue benefits.

In articulating potential interactions between three key service innova-
tion dimensions, the framework offers a research agenda for servitization
researchers that will enable knowledge to be built about the service innova-
tion–performance relationship. Performance outcomes cannot be explained
by only looking at one area, but by seeing service innovation in the context
of a firm’s service strategies, and how these service innovation efforts diffuse
across the ecosystem. Only through a systematic development of knowledge
will a fuller picture be built of how performance outcomes are affected by
these intertwined decisions.

Managerial Implications

From a practitioner’s perspective, it is important to highlight that servitization
efforts are a balance of developing the right incremental and radical services,
which match with the firm-level service strategy, and that decisions should
be seen in the context of micro, meso, and macro influences. Furthermore,
it is important that organizations consider the interactive nature of decisions
at the individual service, portfolio, business model, and beyond, if they are
to succeed in making the transformation from a manufacturer to a profitable
provider of services that create value for customers, themselves, and ecosystem
partners.
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Configurational Servitization Approach:
A Necessary Alignment of Service Strategies,
Digital Capabilities and Customer Resources

Tinhinane Tazaïrt and Isabelle Prim-Allaz

1 Introduction: The Complexity
of Servitization

In order to face down competition and enhance their market share, manu-
facturing companies need to address their businesses differently, developing
either complementary offers or a core transformation of their offer into
one that integrates services. These changes can lead to a better response to
customer needs, quite often in innovative ways.

Servitization (Vandermerwe & Rada, 1988) is an evolution of the value
proposition of manufacturing firms. It consists of a shift from a product-
centric offer to an offer combining products and services, or to a use-centric
or a result-centric offer (Baines et al., 2009; Mathieu, 2001).

Servitization is perceived by firms as a way of both improving their
competitiveness (Vandermerwe & Rada, 1988) and reaching a higher level
of profitability (Gebauer et al., 2011). The service offerings are more likely
to provide higher margins and profitability due to their low comparability
(Frambach et al., 1998; Neu & Brown, 2005; Oliva & Kallenberg, 2003) and
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to allow manufacturers to be less concerned with price competition (Malleret,
2006).
The research to date highlights that the servitization of manufacturing

companies has not always fulfilled its promised performance. Many tensions
are observed in the literature, including the so-called service paradox
(Gebauer et al., 2005; Neely, 2007). Empirical studies demonstrate that
the financial benefits resulting from servitization are not always positive or
perceptible (Gebauer et al., 2005; Neely, 2007). The service development
in manufacturing firms should improve their performance, but this is not
always the case in practice (Gebauer et al., 2005). This paradox is possibly
reinforced by a digitalization paradox, digitalization being considered as a
driver as well as an enabler of servitization (Vendrell-Herrero et al., 2017).
The digitalization paradox reflects the fact that the revenues attributable to
digitalization are much lower than the costs engaged (Sjödin et al., 2020).
This lack of performance may appear in particular when firms simultaneously
develop both their servitization and their digitalization (Vendrell-Herrero
et al., 2017).

One way of overcoming these paradoxes is to better understand servitiza-
tion and its conditions of success. As there is no consensus in the literature
on defining servitization, we reexamine the current understanding of servi-
tization and we propose to highlight the heterogeneity of this concept,
which is multifaceted and faces different approaches (Table 1): either offer-
oriented, processes-oriented, uses or results-oriented or innovation-oriented.
These approaches reflect different servitized value propositions (SVP).

The value proposition addresses the relationship between customer needs
and supplier offers (Osterwalder and Pigneur, 2010), and some scholars put
the customer and its resources as a focal point of servitization (Baines et al.,
2009, 2013; Vandermerwe & Rada, 1988), showing the importance of the
customer in the servitized value proposition. In Sect. 2, we present and
discuss key components of servitization (strategy, value proposition, customer
resources and digital capabilities) that companies have to combine. Service
strategies and their related servitized value proposition have to be considered
through the interplay with the roles given to customers and digitalization in
order to perform as expected.

In Sect. 3, we argue that there are different paths to a successful serviti-
zation. Based on configuration theory, we propose an integrative framework
to help manufacturing firms to implement servitization according to their
chosen strategy. We defend the idea that firms may perform as expected while
implementing different configurations of service strategies, digital capabilities
and customer resources (Ambroise et al., 2018).
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2 Theory Development

Understanding the different servitization approaches can help manufac-
turing companies to better address their servitized value proposition. In
the meantime, adopting a value proposition perspective can facilitate a
better implementation of servitization. These approaches—offer-oriented,
processes-oriented, uses or results-oriented and innovation-oriented—are not
mutually exclusive and refer to different value propositions (Table 1).

Value Propositions and Service Strategies

Baines et al. (2019) recommend rethinking servitized value propositions in
terms of customers’ roles and resources. They define the value proposition
(VP) offered to customers as the capacity of firms to combine their offerings
(as providers) with the outcomes (the customer benefits inherent to the use
of these offerings). In other words, the VP “is presented as a statement that
clearly identifies for customers what they will receive and what it will do for
them” (p. 4). This definition is completed by “how customers will contribute
throw their own proposals (roles and resources).” Indeed, it is important
to consider the servitized value proposition (SVP) of the resources brought
by customers in specific transactions and in the whole relationship (Moeller,
2010). Customers may play different roles, with different levels of integration
in the value chain.

Baines et al. (2013) suggest a configurative definition of servitization,
which integrates the customers in the definition of services, giving specific
roles to them and necessitating a different organization according to the types
of services. Indeed, the authors propose three types of customized servitiza-
tion: (1) basic added services for the “do it themselves” category of customers;
(2) intermediate services to the “do it with them” customers; and (3) advanced
service for the “do it for them” customers. In doing so, the authors fully inte-
grate the customer in their definition of servitization and put the focus on the
heterogeneity of customer roles. Many companies emphasize customer roles
in their servitized value proposition, showing how to favor a customer-service
configuration with shared value creation between customers and suppliers
(Neely, 2007). As they move to servitization, manufacturing companies may
offer different value propositions to their customers.

We propose three different levels of value propositions for services, inspired
by Baines et al. (2019). The first level corresponds to proposing merely
added services such as simple product spares, training materials, documenta-
tion, breakdown services, consumables and maintenance tools (Baines et al.,
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2019; Teyssier et al., 2018). We name this VP the basic VP. The second
level integrates product break/fix, assured maintenance and performance
advisory services (Baines et al., 2019) as well as predictive maintenance,
monitoring to improve customers’ use of equipment, outsourcing, co-design
or co-production activities (Gebauer et al., 2010; Teyssier et al., 2018). We
name this second type of VP an output-oriented VP. The third level of VP
proposes to integrate customers more in the service production in terms of
asset, process and platform (Baines et al., 2019) where suppliers (non-transfer
of property rights and of associated risks) provide an integrated product-
service solution that guarantees different customers’ outcomes. We name this
VP a customer outcomes-oriented VP.

These VPs are the declination of a variety of strategies. Ambroise et al.
(2018) identify three of them: proposing added services to the core offer;
activities reconfiguration; and business model reconfiguration (Table 2).

In a certain way, these strategies are closed to the typology of customer
roles proposed by Baines et al. (2013)—“do it themselves”; “do it with them”;

Table 2 Service strategies and servitized value propositions (Ambroise et al., 2018;
Baines et al., 2019)

The AS strategy (-do it themselves-) does not fundamentally change the
customer’s value chain but allows the supplier to extend its offer and expand
opportunities. Ownership is transferred from the supplier to the customer, along
with the associated risks. This corresponds to the first level of VP, the basic one,
where manufacturing companies propose products and product spares to the
customer (Baines et al., 2019), training materials, documentation, breakdown
services, consumables and maintenance tools (Teyssier et al., 2018)

The AR strategy (-do it with them-) helps manufacturing companies to become
providers of products and services by integrating customers into their business
model and value chain: this allows them to co-develop offers and/or processes
with the customer and to outsource services. We name this second level of VP
“output-oriented”: it integrates product break/fix, assured maintenance and
performance advice, predictive maintenance and monitoring to improve
customers’ use of equipment, outsourcing, co-design or co-production activities
(Baines et al., 2019; Gebauer et al., 2010; Teyssier et al., 2018)

The BMR strategy (-do it for them-) involves a change in the business model of
the supplier and the customer as well as in their relationship model. It refers to
the industrial supplier accepting a use or result-oriented arrangement with its
customer, which will change not only their offerings but also their mutual
organisational processes and their revenue and profit equations. Therefore, this
strategy has significant strategic, organisational and financial implications for
both the provider and the customer (Ambroise et al., 2018). Suppliers have to
integrate customers more in terms of asset, process and platform (Baines et al.,
2019), and they provide an integrated product-service solution that guarantees
different customers’ outcomes. We name this VP “the customer outcomes
oriented” VP
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“do it for them”—that takes explicitly into account the resources brought by
the customers. Vargo and Lusch (2008) point out the necessity of bringing
customers to deliver “applied resources for value creation and collaboratively
(interactively) create value” (p. 7). In line with Vargo and Lusch (2004),
Baines and Lightfoot (2013) show the key role of customers assuming that
the customer is always a co-producer, implying value creation in an interactive
manner.

Manufacturing firms increasingly aim to offer a comprehensive commer-
cial proposal by integrating the customers in the offer (Vandermerwe & Rada,
1988). They put the customer in a central position. The contribution of
the customers to the servitized value creation must be considered during
the servitized process itself, the customer having more or less active roles in
the value proposition design and implementation. Indeed, the customer can
contribute to the offer with different levels of resources: a passive customer
is considered as a mere consumer; an active one is considered as a producer;
and a proactive one is considered as an initiator.

Services Strategies, Digital Capabilities and Customer
Resources

Mobilizing customer resources and considering the customer as a co-producer
induces greater information exchange. Servitization globally involves a better
knowledge of customer needs and more interactions that are nowadays
greatly facilitated by digitalization. Customers and digitalization are both keys
in elaborating an appropriate value proposition: technologies contribute to
improving the value of the offer delivered to customers and the value brought
by customers (Ambroise et al., 2018; Coreynen et al., 2017; Tukker, 2004).

Digitalization can help to move to a product-service system (Frank et al.,
2019) in which digital capabilities are needed to interact and create value
with customers (Lenka et al., 2017). Gobble (2018) considers digitaliza-
tion as a form of process and business model innovation that enables the
exploitation of new opportunities to create and capture value (Gobble,
2018) by enhancing customers’ analytics and insights, operational efficiency
and marketing learning (Ramaswamy & Ozcan, 2018). We note here the
necessary link between digital processes and customers.

Developing a service offering also requires us to reconsider interactions
and interfaces with customers (Ambroise et al., 2018) and promotes the
development of digital capabilities in companies (Parida et al., 2015) to
improve customer relations. Nevertheless, the customer interface required
differs depending on the service strategy implemented (Ambroise et al.,
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2018). This interface defines the potential of firms to collect data and
automatize part of the relationship.

As mentioned above, these strategies, AS, AR and BMR, need to address
different digital capabilities relating to the customer interface required: infor-
mative, collaborative and productive (Teyssier et al., 2018). The first
category of capabilities (informative) makes it possible to capture and store
information about customers and the environment that the front office
receives and generates. The second type of capabilities (collaborative) enables
both information exchanges between customers and the back office and co-
creating activities; and the third (productive) improves internal operational
processes, including design and manufacturing processes, flow and supply
chain management (Teyssier et al., 2018).

Companies must take into account their digital capabilities and cutomer
resources in their servitized value proposition. This is especially true in
B2B activities in which suppliers are looking for a better understanding
of the value creation process (Coreynen, 2017) in order to improve their
value proposition and thus move their business to more customer-integrated
models (Grandval & Ronteau, 2011). Informative capabilities are particularly
important when developing added services; while collaborative capabilities
are important when proposing activities reconfigurations. Productive capa-
bilities are key to business model reconfiguration strategy (Teyssier et al.,
2018).
To conclude, we define the servitized value proposition as an iterative

process that allows: (i) the identification of customer needs; and (ii) the
formulation of an optimal response by suppliers through service development
and integrated digital capabilities to enable an innovative and configurative
model of servitization. The servitized value proposition has to be considered
through interaction with the roles given to customers and digitalization in
order to perform as expected (Martín-Peña et al., 2019).

Companies that integrate new services by simultaneously developing digi-
talization processes may face a digital service paradox (DSP) due to the
difficulty in finding the right articulation and structure between servitiza-
tion and digitalization. We define the DSP as a risk of failure in the financial
performance of manufacturing companies that are trying to enhance their
offerings toward more services while enhancing their digital capabilities to
meet customers’ needs at the same time. In order to overcome this DSP,
we argue for the necessity of articulating between: (i) customer resources
by showing the importance of the customer (and the need to consider
it as a resource with varying degrees of integration in the chosen servi-
tized value proposition); and (ii) digitalization capabilities to develop new
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services, and for their integration in the servitized value proposition design.
As there is a multiplicity of possible combinations of servitization strate-
gies, customer resources and digitization capabilities, one must consider that
different configurations may lead to better performance.

In the next section, we present an integrative framework combining service
strategies, digital capabilities and customer resources to design and implement
efficient servitized value propositions (Table 3).

3 Toward a Configurational Orientation
of Servitization

Ambroise et al. (2018) demonstrate that there is no one best way to imple-
ment a service strategy and that customer roles and interfaces have to be
adapted to the chosen strategy. As a consequence, we advocate the need for a
configurational approach that recognizes the alignment of service strategies,
digital capabilities and customer resources to be a necessity.

As service strategies are multiple and potentially very heterogeneous, there
is a risk of mismatch between the servitization strategy that is implemented,
digital capabilities and customer resources. This can result in a financial
failure and a potential deservitization (Kowalkowski et al., 2017). Therefore,
firms have to be aware of the need to choose relevant configurations (Bowen
et al., 1989).

We previously pointed out the complexity and heterogeneity of servitiza-
tion, both of which often lead manufacturing firms to misunderstand the
concept. To design their servitized value proposition, manufacturing firms
must have a comprehensive framework of servitization that takes into account
service strategies, customer roles and resources and firms’ digital capabilities.
Previous work has shown that a plethora of different service strategies on offer
means that there is no one best way to servitize. A configurational approach
is proposed in order to take into account this heterogeneity. Implementing a
servitization strategy is not a “straight road to success” (Gebauer et al., 2010:
198).
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Dimensions of the Configurational Approach and Need
for an Alignment of Service Strategy, Customer Roles
and Resources and Digital Capabilities

In developing the research area of servitization, scholars would be well
advised to identify the conditions for successful implementation of serviti-
zation in manufacturing companies. Our essay offers a valuable contribution
to the field by providing a perspective that understands the configurations
of servitized value propositions and considers their strategies and underlying
structures as well as their resource contingencies.

Instead of looking for a single condition to determine outcomes, the
configuration theory allows for different conditions of a successful outcome,
considering there is no one best way to achieve performance but a set of
combinations (Böhm et al., 2017; Meyer et al., 1993).
The configuration logic is that different interactions between the three

domains (strategy, structure, resources) may bring about successful serviti-
zation (Kohtamäki, Henneberg et al., 2019). Scholars assume that superior
performance can be reached with different pathways: companies should not
have a single and common reading of their performance. They have to
deal with their own organizational and strategic characteristics (Böhm et al.,
2017).

Moreover, the configurational approach advocates nonlinearity and equifi-
nality (Meyer et al., 1993; Ragin, 2008) which means that the key attributes
are multidimensional, possibly interrelated and have potentially a mutual
amplificatory effect. Indeed, researchers have shown that firms with more
coherent characteristics outperform firms with less coherent characteristics
(Meyer et al., 1993; Vorhies & Morgan, 2003). Multiple configurations lead
to superior performance as long as their individual conditions are aligned
(Böhm et al., 2017; Doty et al., 1993).

Drawing on the research literature to date, we propose that compa-
nies adopt a relevant alignment of service strategy, digital capabilities and
customer resources. The service strategies typology proposed by Ambroise
et al. (2018), added services (AS), activities reconfiguration (AR) and busi-
ness model reconfiguration strategies (BMR), is complementary to the one
proposed by Baines and Lightfoot (2013) (“do it themselves-do it with them-
do it for them”). Crossing the two typologies makes it possible to better under-
stand the role customers are expected to perform according to the specific
strategy implemented.
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Table 3 presents the different attributes for designing and realizing the
chosen service strategy based on a configurational approach. When imple-
menting an AS strategy, manufacturing companies are positioned in an
offer-oriented and/or a processes-oriented approach to servitization, which
implies greater digital informative capabilities.
To address an AR strategy, companies can design either/both a result,

processes or uses-oriented servitization approach where digital collaborative
capabilities are needed. Besides, to implement a BMR strategy, companies
can adopt either/both processes, uses or innovation-oriented servitization
approaches, with digital productive capabilities.

As represented in Table 3, when implementing their strategy manufac-
turing firms can adopt “either/both” of the different servitization approaches
(Kohtamäki et al., 2020), but they must coherently reconsider their offering
according to their resources and capabilities (digital capabilities, organiza-
tional model, etc.), and also according to roles that customers play. Customers
have to be considered as a resource, but the level of their contribution
will vary according to the implemented service strategy and to the type of
resources they deliver toward the design and realization of the servitized value
proposition.

As shown in Table 3, the customers’ integration into the servitized value
proposition varies according to the chosen servitization strategy determining
the role customers play and the resources they provide to the supplier. Indeed,
a passive customer will only participate with basic resources, such as mere
information. This low level of integration may be sufficient if the manufac-
turing firm decides to implement an AS strategy. If proposing an AR strategy,
however, customers are expected to endorse the producer. There is a higher
level of expectation for them to participate and collaborate in designing
the servitized value proposition. Finally, when implementing a BMR service
strategy, customers have a high degree of integration in the servitized value
proposition of the company: they become proactive.

Adopting a configurational approach to servitization leads to blurring the
boundaries of each servitization approach (Fig. 1) to fix the heterogeneity
behind this concept. We propose that manufacturing firms manage their offer
according to the necessary alignment of service strategies, digital capabilities
and customer resources as a necessary and sufficient condition to succeed in
implementing servitization.
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Fig. 1 Blurring boundaries through a configurational approach to servitization

Multiple Pathways to Succeed in Implementing
Servitization

Manufacturing firms need to better understand the concept of servitization
and its conditions of success. To help managers of manufacturing firms to
come to terms with the challenges of servitization, we first proposed an inno-
vative reading to address its heterogeneity and, through this, help them to
better understand servitization and position their offers in line with their
value proposition and thus with one of these different approaches.
To better support this shift from a product-centric to a service-user or

service-centric model, we suggest adopting a customer-centric logic, which is
common to all the approaches presented above. Moreover, to facilitate servi-
tized value proposition design, we present a comprehensive framework that
helps manufacturing firms to position their offers according to a necessary
alignment of service strategies, digital capabilities and customer resources.
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In line with their value propositions and the chosen servitization
approaches, which correspond to their definition of servitization, companies
can implement servitization in different ways and all perform as expected
(Table 3).

Indeed, when implementing an AS service strategy, companies address
a basic value proposition in which a lower degree of customer integration
(passive customer) is needed, and only digital informative capabilities are
needed.

In the AR service strategy, in order to address an efficient and output-
oriented VP, companies need more customer integration (active customer)
and essentially digital collaborative capabilities are needed.

Companies that want to implement a BMR service strategy address a
customer outcomes-oriented VP, in which a high level of customer integration
(proactive customer), and essentially productive capabilities are needed.
These approaches suggest different levels of maturity in the servitization

map of manufacturing companies (Rabetino et al., 2017). As a consequence,
multiple pathways can lead to success in servitization. Identifying the right
alignment between service strategies, customer resources and digital capabil-
ities may be challenging. However, this alignment between those concepts is
required to deliver a better value proposition to their customers (Table 3) and
to perform according to qualified value proposition proposals.
To conclude, we assume that there is no one best way to implement

servitization, and in designing the chosen servitized value proposition compa-
nies need to consider a relevant alignment between service strategies, digital
capabilities and customer resources. Our contribution provides them with
a framework for determining this alignment, depending on their chosen
strategy.
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Digital Servitization andModularity:
Responding to Requirements in Use

Ellen Hughes, Glenn Parry, and Philip Davies

1 Introduction

A major challenge faced by manufacturers when moving into advanced
services is providing bespoke service offerings at scale. Traditionally manu-
facturers have operated in a closed system in which products are designed for
a fixed use. The traditional firm perspective on value is ‘exchange’: value is
created at the point of exchange, e.g. goods exchanged for money (Ng, Parry,
Smith, et al., 2012). Advanced services operate in an open system where value
is phenomenological (Ng & Smith, 2012), which is to say that value is emer-
gent and co-created with customers who use service offerings in a variety
of contexts (Smith et al., 2014). To meet the different customer’s require-
ments that arise from use in multiple contexts, service providers have relied
on human resources to meet customer requirements, absorbing the variety of
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their emergent demands (Green et al., 2017). This chapter demonstrates how
modularity and digitisation of a product can allow the product to be flexible,
helping to absorb variety in use.
The chapter begins by discussing in greater detail the challenge to manu-

facturers in serving customer’s varied requirements in use. It then synthesises
the literature on digitisation and modular systems theory, specifically focusing
on the perception of modularity as a closed system, and the change to an
open systems approach, underpinned by digital technologies (Davies et al.,
2020). An example is then used to explore how modularity and digitisation
can create a product that can be flexible to heterogeneous requirements in
use.

2 Theoretical Background

Servitization as an Open System

Servitization describes an observed strategy where firms seek additional value
by adding services to their core offerings (Vandermerwe & Rada, 1988).
When servitization occurs in professional service firms, such as lawyers or
consultants, the business model and approach to value creation remains
the same. However, product-centric firms such as manufacturers must
develop new capabilities in order to create service-centric business models
(Kowalkowski et al., 2016). In advanced services (Ziaee Bigdeli et al., 2018)
firms move beyond the delivery of traditional services to offer customised,
dynamic, and complex services that adapt to customer’s changing needs. The
provider firms responsibilities are extended (Baines & Lightfoot, 2014) as
an intimate understanding of the customers’ operations is required if the
provider is to support a customer’s core activities. Service providers must
build a relationship with the customer that extends across the life cycle of
the service offering (Story et al., 2017).
Traditionally, manufacturers have designed goods in a closed system

whereby a boundary is drawn between the producer and customer at the
point of exchange (Kimbell, 2011). Whilst this is in part reflective of the
payment mechanism used to transfer ownership between the two parties,
the boundary also allows organisations to separate design and context (i.e.
where the product is used) such that product purpose and hence the design
is fixed (Garud et al., 2008; Simon 1996) and customer requirements frozen
in the form of stable specification of required functionality and performance
attributes (Henfridsson et al., 2014). As a result of the separation of design
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and context, many of the theoretical and practical insights developed within
manufacturing new product development (NPD) adopt a stable process that
requires structural and functional requirements to be specified during the
design cycle and frozen prior to their transfer to the production department
(Baldwin & Clark, 2000). When manufacturers draw their boundary they
create a closed system where the customer and their context are treated as
exogenous to the manufacturing organisation. Products are designed for fixed
and predictable use, with value realised ‘in exchange’ across the boundary
(Smith et al., 2014), e.g. a TV for the money.

In services, the provider operates in an open system in which the boundary
between the provider and customer, and between design and context, is
blurred (Ng, 2014; Ng & Smith, 2012). The provider is involved at the point
of use, so the focus of value is when the customer utilises the service providers
resources to gain a benefit, co-creating value in use (Prahalad & Ramaswamy,
2004). In advanced services providers shift their focus to enabling customers
to realise desired outcomes of value within their specific use context (Smith
et al., 2014); use-value is measured as the benefits customers gain in context
(Akaka & Parry, 2019). Value in use requires providers to understand contex-
tual variety, which may stem from differences between individual customer
preference, industries, and/or the physical environment in which a service
is accessed (Palmatier, 2008). Servicing heterogeneous customer require-
ments introduces complexity into the system; product manufacturers are
no longer able to separate customer-induced variety from their design and
manufacturing processes (Ng et al., 2009).
To address the service challenge, advanced services often utilise new tech-

nology (Cenamor et al., 2017; Green et al., 2017). Digital sensors embedded
in products (the internet of things [IoT]), can provide data to support digi-
tally enabled advanced services [DEAS] (Kowalkowski & Brehmer, 2008;
Vendrell-Herrero & Wilson, 2016). Provider firms can also benefit from
advances in 3D printing, which when combined with a modular systems
approach allows firms to tailor products to customers’ requirements (Davies
et al., 2020).

Modularity and Digitisation

Digital components embedded in a product offer opportunities for value
creation and capture through monitoring, control, optimisation, and
autonomy (Porter & Heppleman, 2014). Digital components operate to
sense and capture information on the use and condition of products; to
connect digitalised products through a wireless network; and to generate data
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to be analysed and transformed into useful insights and actionable direc-
tives (Lenka et al., 2017). Digitisation also offers manufacturers the potential
to engage in complex and dynamic interactions with customers, e.g. using
embedded sensors to analyse real time and historical user data to tailor main-
tenance and deliver increased operational efficiency (Parida et al., 2015).
With such data, manufactures can identify and react to customers changing
and emergent needs and customise offerings to meet heterogeneous demands
(Lenka et al., 2017). Cenamor et al. (2017) discussion on modular platform
architecture highlighted the importance of the information module to under-
standing context and enabling the reconfiguration of product and service
modules.

Modularity is a general systems concept that allows organisations to offer
both flexibility and efficiency in their offerings (Baldwin & Clark, 2000).
Modularity can be described as ‘the degree to which a system’s components can be
separated and re-combined, and it refers both to the tightness of coupling between
components and the degree to which the “rules” of the system architecture enable
(or prohibit) the mixing and matching of components ’ (Schilling, 2000: 312).
A modular system decomposes products and processes into separate compo-
nents or process stages, named ‘modules’ (Langlois & Robertson, 1992).
Modules are connected together by standardised interfaces, enabling modular
systems to be readily adapted as components can be interchanged (Sanchez,
1995). Baldwin and Clark (Baldwin & Clark, 1997) highlight the importance
of modular design rules for modular offerings, as these rules define the archi-
tecture that specifies which modules are created and their function within
the system; the interfaces that loosely connect modules to one another; and
the standards that ensure compatibility and conformity of modules across the
system.

Modularity literature tends to favour a closed systems perspective, creating
a boundary between design and use context (Ng, 2014). This follows Simon’s
(1962) scientific approach to design, where design and context are sepa-
rated allowing firms to benefit from the ability to change aspects of the
design during the development process (MacCormack et al., 2001; Ulrich,
1995), economies of scale in production (Salvador, 2007), and the ability to
leverage supply chain capabilities to incorporate modules designed and manu-
factured externally (Fixson, 2005). The early specification supports module
decoupling (i.e. one module can be changed without requiring changes
in another module) and allows modules to be upgraded through life (Pil
& Cohen, 2006). The careful planning of the structural and functional
elements, the decoupling of modules, and definition of how they interface
with one another allows organisations to augment modules (add or change
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them) through a product life cycle (Wouters et al., 2011). Gil (2007) refers to
this as planned flexibility, which is useful when there is uncertainty in future
demand. However, the freezing of the structural and functional elements
pre-production effectively minimises the opportunity for redesign once the
offering has been produced (Henfridsson et al., 2014).

One of the key managerial decisions for modularity is the degree of flex-
ibility planned into the architecture during design (Engel et al., 2017).
Organisations embedding flexibility that permits future module augmenta-
tion (Baldwin & Clark, 2000) only provide limited flexibility in the form of
differences in degree (Yoo et al., 2010). In closed systems, design decisions are
made on the assumption that no rework of the architecture will be needed at
a later date (Verganti, 1997). Implicit in this approach is that all requirements
can be captured in advance of use and that the scope of requirements remains
stable once the offering has been designed, produced, and exchanged with the
customer for use. Following the closed system approach means accommo-
dating change beyond the architectural specification defined during design is
difficult and costly, particularly when change is made to the physical product
(Davies et al., 2020).

Products with known long life cycles have flexibility designed at the begin-
ning. Unexpected advances in technology, development of new modules
and emergence of new customer requirements, will likely render the archi-
tecture obsolete. This ultimately requires the product to be re-modularised
(Lundqvist et al., 1996), which can be done at a high cost (Gil, 2007;
Wouters et al., 2011). In advanced services, where requirements emerge in use
and the organisation are required to match that variety in order to maintain a
contracted level of performance (Ng, Parry, Smith, et al., 2012; Smith et al.,
2014), closed systems are problematic when emergent changes are required
that are not part of the designed ‘planned flexibility’. Davies et al. (2020) find
that organisations who incorporate emerging requirements post-production
do so by diminishing the degree of modularity present in their architecture,
losing efficiency gains, and potentially increasing coordination costs through
life; effectively impacting upon their long-term viability.
Traditional approaches to product design limit flexibility post-production,

and so people are employed within systems to absorb variety in service. Ng
and Briscoe (2012) encouraged the servitization community to consider how
products can be made more flexible, stimulating innovation in design of
delivery systems so products could absorb variety in use.
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Optimising Me Manufacturing Systems: An Illustrative
Case Study

Advances in manufacturing technology extend the scope of modularity to an
open systems environment. This case study, drawn from an innovation in
healthcare, illustrates how modularity and digital technology can be used to
create a flexible responsive product and enable organisations to accommodate
a degree of variety in use.
The Optimising Me Manufacturing System [OMMS] is an innovation in

the manufacture and delivery of immunotherapy treatment for certain forms
of cancer. Traditional healthcare systems involve centralised, laboratory-based
manufacture of therapeutics (medicine), which are treated as products. Drug
delivery occurs in a separate hospital setting, perceived as the service. OMMS
breaks from this, servitizing treatment by creating a micro-factory device
that is worn on the body. The device monitors the patient, manufactures
a bespoke therapeutic treatment, and delivers it to them, all via an on-body
system. Developments in material technology enable an automated modular
system contained within the device, to responsively manufacture bespoke
therapeutic treatments, and deliver them to changing patient needs. The
personalised medicines that OMMS will deliver are manufactured from an
individual’s own blood cells (Iyer et al., 2018; Piscopo et al., 2018). One such
example, CAR T cell therapy, removes, modifies, and re-infuses a patient’s
own immune cells to attack cancer in their body.
The current process of manufacture and delivery of CAR T cell therapy

is expensive, lengthy, and contains potential risks. Blood cells are taken from
a patient in hospital and transported to a centralised laboratory, where the
cells are used as starting material for the manufacture of the therapeutic treat-
ment. Manufacturing processes are labour intensive and undertaken by skilled
operators, involve open handling and the use of many pieces of specialised
equipment. Once manufactured, the therapy treatment is transported back
to the hospital and administered to the patient. Transportation and other
lab-based processes have potential risks in terms of contamination, operator
error, and side effects to the patient (Iyer et al., 2018; Vormittag et al., 2018;
Wang & Rivière, 2016). The manufacturing process is expensive, as is the
patients’ long stay in hospital under specialist care. Manufacturing and logis-
tics processes may extend to 30 days, a long wait for patients with rapidly
developing cancer (Olweus, 2017).

Demand for the therapy is growing, but the potential benefits of the treat-
ment can only be achieved if it is reliably delivered to patients at scale,
with affordable costs, whilst meeting customers’ heterogeneous requirements.
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To address these issues a fully automated machine for closed end-to-end
processing was proposed by Kaiser et al. (2015), removing the need for trans-
portation and preservation processes (Wang & Rivière, 2016), and allowing
decentralised manufacture close to patient (Harrison et al., 2018; Kaiser et al.,
2015). Automated manufacturing machines, an example of which is the
CliniMACS Prodigy, are adaptable and can rapidly change between proto-
cols using a different programme to manufacture specific therapies (Kaiser
et al., 2015). However, the machines themselves are expensive, currently
~$155,000, must be used in clean rooms by specialised operators, use dispos-
able items at ~$26,000 per patient, and can only manufacture for one patient
at a time, which can take up to 24 days. Committing to this route locks
the healthcare provider into a single source provider, their qualified related
sundries, reagents, and suppliers, and reduces flexibility of manufacture. The
approach makes little difference to the patient experience, maintaining the
product/service value in exchange ethos of centralised manufacture of the
therapeutic product, with the service as the administering hospital.
The OMMS modular micro-factory device offers an alternative solution

that moves towards value in use. It is a wearable ‘sealed device’, located
on the body, so risks associated with open handling and transportation are
removed. Process stages are miniaturised and modularised to give porta-
bility, allowing mobility and potentially treatment in the patient’s home,
lowering costs associated with long hospital stays, transport, and labora-
tory processing. The device will be 3D printed to fit the individual patient’s
body, enabling a secure fit, facilitating different use contexts. Internally, the
device is formed of a set of distinct modules (Ulrich & Seering, 1988). Each
module contains a processing unit, which performs a discrete function in the
manufacturing stage. Modules are connected through standardised interfaces
(Sanchez, 1995), which bind the modules together to form the process stages
(Yoo, 2013). Blood is taken straight from the patient into the device where
it is used as the starting material in the manufacturing process. The process
is optimised for immediate delivery, which simplifies manufacturing (Ohno,
1988; Womack & Jones, 1996). Once manufactured, the therapeutic is
infused directly to the patient, reducing time to treatment. The device is digi-
talised (Vendrell-Herrero &Wilson, 2016), with biosensors embedded within
each module connected to a data controller. Biosensors respond to an indi-
vidual patient’s starting material and make adjustments to physical elements
within a processing unit (for example, modifying channel widths) to change
manufacturing pathways, creating a bespoke therapeutic product. Biosensors
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also test the product, constantly checking for cell viability and quality. Adjust-
ments are dynamic, continually responding to patient’s requirements in real
time.
Through its modular design, use of digital technology, and the dynamic

functionality of physical elements contained within the modules, the OMMS
micro-factory enables the hyper-local manufacture and delivery of a bespoke
therapeutic product at scale (Salvador, 2007). The flexibility of a modular
system combined with 3D printing offers three further benefits: First,
modules can be rapidly combined in response to patient needs: decisions
about the form and function of the device can be postponed until require-
ments emerge in use (Davies et al., 2020); Second, in the development stages
of the OMMS system, the device can be augmented for additional func-
tionality (Wouters et al., 2011). Due to high standards of manufacture and
the need for clinical trials, innovations in healthcare can take many years
to come to market. Through the use of modular design, a proto micro-
factory can be manufactured in the early stages of development, to perform
one or two processes in treatment manufacture, with additional modules
incorporated as they are approved for clinical use. This has the additional
benefit of allowing time for more gradual socio-technical adjustments to the
new healthcare device, increasing the chances of success of the innovation
(Walrave et al., 2018); Third, modularity will allow for the replacement or
upgrade of individual modules (Pil & Cohen, 2006).

Combined these benefits enable the OMMS system to provide a bespoke
treatment, delivered to the patient within their own context, maintaining
contractual agreements with healthcare providers, whilst incorporating tech-
nological and medical advances into the service delivery system (Ng, Parry,
McFarlane, et al., 2012).

3 Discussion

Theoretical Contribution

Using an example from health care innovation, modularity is shown to enable
service providers to meet heterogeneous requirements in use, supporting
the argument for an open systems approach in modularity theory, enabled
by digital technology (Davies et al., 2020). In a closed system, designing
for contextual variety entails segmenting customer groups and designing a
targeted service provision based on generalised characteristics of the group
(Palmatier, 2008). Using the OMMS example, this would involve sizing one
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device to fit a child and another to fit an adult, and having a set number
of treatment pathways. In an open system, device size and shape are not
predetermined, but are responsive to an individual patients’ body shape.
Equally, the OMMS system treatment pathways are dynamically responsive
to requirements in use.

Servitization literature is commonly concerned with the ways in which
firms create value through services that are additions to their products. The
current CAR T treatment is a product (the therapeutic) delivered within
hospitals as part of a health service system. The move to small-scale product
manufacturing via automation using the CliniMACS Prodigy manufacturing
platform shifts therapeutic production from centralised to decentralised loca-
tions. This impacts the logistics process, but it does not alter the service
experience provided to the patient. The patient remains in the hospital and is
the recipient of the therapeutic product delivered within the hospital setting.
The OMMS device seeks to create an advanced service, delivering thera-
peutics within contexts beyond the hospital bed, responding in real time to
patients’ changing treatment need whilst contributing to the quality of their
life.
The OMMS example highlights the potential of a product to adapt and

absorb variety and thus improve a service offering. In the existing literature,
products are perceived as fixed parts of the service. The product is an operand
resource (Vargo & Lusch, 2004) as it is perceived as static. The people who
form the surrounding support are the operant resources and are dynamic,
helping to absorb variety through application of their skills to ensure the ther-
apeutic is correctly manufactured and delivered safely to the patient. Through
the application of modularity in combination with digital technologies, the
physical product can become flexible and contributes towards the ability of
the system to adapt to requirements in use, in a scalable manner.

Modularity and digitalisation pose a new challenge to established service
systems. Doctors will need to develop new knowledge competencies as
services move from skilled operators monitoring therapeutic manufacture,
towards medical devices that undertake manufacture and analysis and output
digital information (Harrison et al., 2018). The OMMS device enables treat-
ment to be delivered in new service contexts; therapy delivery is potentially
moved from a hospital setting to the patient’s home. Further research is
required to understand what changes in human resources may be needed in
response to flexible, digitised products.
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4 Conclusions andManagerial Implications

This chapter has challenged a number of assumptions surrounding the phys-
ical product within servitization. Building on existing research discussing
modular solutions, this chapter has proposed an alternative pathway that
integrates an open systems perspective that acknowledges complexity mani-
fests from variety in use and that the product is able to help absorb some of
this variety. Accepting an open systems perspective allows us to move beyond
normative assumptions that the product is fixed and stable in use and start to
understand how to design for open systems characterised by emergence and
customer endogeneity.
This has a number of implications for practising managers. We highlight

how variability introduced by the customer in their context has implications
for the viability of the service system. By acknowledging the customer is
endogenous, a challenge for practice is how to optimise the whole system,
which includes the context of use and customer resources, as opposed to just
the organisations delivery system that traditionally treated the customer as
passive or exogenous to the system. This requires a shift away from a one-
sided, product-centric view of servitization towards a more holistic view of
the service system as mandated by more advanced service contracts. Whilst
a number of challenges still exist and the illustrative case we have used is
novel, the core findings presented are useful at a general level for organisa-
tions to begin thinking about how an open systems perspective could create
new sources of competitive advantage.
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Service Integration: Supply Chain Integration
in Servitization

Khadijeh Momeni

1 Introduction

Many manufacturing firms in various industries, such as aerospace, ship-
yards and engineering, have shifted their focus from selling products and
basic services to providing integrated products and services (called integrated
solutions, product-service systems or servitized offerings) to fulfil customers’
business or operational needs (Rabetino et al., 2018). This strategic transi-
tion, which is called servitization, has been a growing interest in manufac-
turing firms to enhance their competitive position and business performance
(Baines et al., 2009). Adding services to the product offering not only affects
the manufacturing firms involved but also changes the traditional manu-
facturing supply chain and affects intra- and inter-organizational structures
(Baines et al., 2009).

Over the past decade, servitization has been identified as not a solo journey
but a joint strategic effort by several organizations in the supply chain (Ayala
et al., 2017; Burton et al., 2016; Martinez et al., 2017). Firms engaged in
servitization must integrate with a network of actors that include compo-
nent suppliers, intermediaries and customers (Burton et al., 2016). Because
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manufacturing firms do not possess all the required resources and capabili-
ties to achieve their servitization goal, they need to collaborate with several
partners that can support the design and delivery of the offering (Shah et al.,
2020; Windahl & Lakemond, 2006).

As the service business is an important source of revenue for some manu-
facturing firms, the service supply chain (SSC) becomes a key enabler of
this transformation (Iakovaki et al., 2009). Baltacioglu et al. (2007: 112)
defined SSC as “the network of suppliers, service providers, consumers and other
supporting units that performs the functions of transaction of resources required
to produce services; transformation of these resources into supporting and core
services; and the delivery of these services to customers”. SSC can be catego-
rized into either a service-only supply chain or a product-service supply chain
(Wang et al., 2015). The service provision in manufacturing firms belongs to
the product-service supply chain where physical products develop and deliver
through the supply chain, but services have a significant role for most of the
supply chain partners (Nagariya et al., 2020). To develop a comprehensive
picture of supply chain integration in servitization, this chapter proposes a
service integration framework that explains the integration of supply chain
partners to enable the integration of service business in the firm’s existing
value chain. The scope of this chapter is limited to manufacturing firms, and
thus other SSC clusters (e.g. a logistics SSC is out of the scope of this study).

2 Theory Development

Service Integration in Terms of Dimensions, Levels,
Modes and Service Types

As explained, the business relationships for the servitization of manufacturing
firms are not limited to service units, and they require the integration and
management of complex interfaces between multiple organizational units and
firms (Burton et al., 2016). This section uses supply chain integration as the
theoretical lens and focuses on the extant servitization literature on intra- and
inter-organizational relationships. Supply chain integration is defined as the
collaborative management of intra- and inter-organizational interfaces (Flynn
et al., 2010; Schoenherr & Swink, 2012). The literature on supply chain inte-
gration recognizes the importance of considering both internal and external
perspectives to maximize supply chain value for all the actors involved (Flynn
et al., 2010). Internal integration enables external integration (Flynn et al.,
2010) by facilitating the flow of products, services, information, money and
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Goods
suppliers

Service 
suppliers

Manufacturing 
firm Customer

Dimensions:
Internal integration
Supplier integration
Customer integration

Levels:
Operational integration
Strategic integration

Modes:
Resource sharing
Information sharing

Service types:
Basic services
Advanced services

Fig. 1 Service integration framework elements

decisions to increase customer value at low cost and high speed (Zhao et al.,
2011).
The service integration framework aims to conceptualize the supply chain

integration to enable integrating service business into the firm’s existing value
chain. As Fig. 1 illustrates, this framework explores supply chain integra-
tion by distinguishing the supply chain dimensions (i.e. internal, supplier
and customer integration), levels (i.e. operational and strategic integration),
modes (i.e. resource and information sharing) and type of services (i.e. basic
and advanced services). It should be noted that Fig. 1 is a simplified version
of a supply chain and its partners; in practice, the manufacturing firm might
have different types of supply chain structures and partners.

Research conceptualizes supply chain integration as consisting of three
dimensions: internal, supplier and customer integration (Flynn et al., 2010;
Schoenherr & Swink, 2012; Zhao et al., 2011).

Internal integration involves cross-functional collaborative and informa-
tion activities through synchronized processes and systems (Schoenherr &
Swink, 2012). These synchronized processes aim to meet customers’ needs
as well as facilitate external integration (Flynn et al., 2010). Internal inte-
gration mainly features information system integration and cross-functional
cooperation (Zhao et al., 2011).

Supplier integration refers to structuring inter-organizational strategies,
practices and procedures into collaborative, synchronized and manageable
processes to fulfil customers’ needs (Zhao et al., 2015). Supply chain inte-
gration mainly involves coordination and information-sharing activities that
enable the firm to understand suppliers’ processes, capabilities and constraints
(Schoenherr & Swink, 2012). In the context of servitization, suppliers
can be divided into goods suppliers and service suppliers. Whereas goods
suppliers are more active in the upstream value chain through equipping the
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required components of the system, service suppliers in the downstream act as
intermediaries between the firm and customers to deliver some or all services.

Customer integration involves collaborative and information-sharing activ-
ities between the firm and its customers; this enables the firm to iden-
tify expectations and business opportunities and, consequently, respond
to customers’ needs (Schoenherr & Swink, 2012). Customer integration
decreases the threat of competitors, improves customer willingness to pay a
premium price and increases customer loyalty (Droge et al., 2004).

Supply chain integration can be considered at two levels: operational inte-
gration and strategic integration (He & Lai, 2012). Operational integration
focuses on the integration of processes and information flows, and it usually
occurs during a specific service activity, such as service development, sales and
delivery (He & Lai, 2012). Strategic integration focuses on collaboration with
external partners to create common interests, agree on a shared vision and
carry out collective actions (He & Lai, 2012). Strategic integration concerns
the integration of supply chain partners independently of a specific service
operation and enhances the long-term relationship (Momeni & Martinsuo,
2019a).

Regarding the modes of integration, supply chain integration can be
carried out through two major modes: resource sharing (i.e. people, physical
possessions, technologies and properties) and information sharing (Nagariya
et al., 2020). While information can be considered part of organizational
resources, it is defined as a separate mode to emphasize the importance of
information (and knowledge) flow in the supply chain.

Finally, previous literature has identified that supply chain integration
needs can differ based on the type of services offered by manufacturing firms
(Saccani et al., 2014; Shah et al., 2020). Most of the services can be cate-
gorized into basic and advanced services (Sousa & da Silveira, 2017). Basic
services, such as installation, provision of spare parts, maintenance and repair,
focus on installing and maintaining basic product functionality (Sousa & da
Silveira, 2017). Advanced services, such as training, consulting, risk/revenue
sharing contracts or rental agreements, focus on outcome assurance and create
value for the customer beyond the basic functionality of the product (Baines
et al., 2013). Advanced services are characterized by high interaction with
the customer to co-create value in a way that addresses the specific customer’s
needs (Sousa & da Silveira, 2017).
The following sections explore each dimension of service integration in

terms of integration levels, modes and types of services.
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Internal Integration

The manufacturing firm may use different organizational structures to inte-
grate service functions: (1) a dedicated service organization to provide all
services (Oliva et al., 2012; Sousa & da Silveira, 2017), (2) a specific service
unit to handle advanced services and (3) a functional structure managing
both products and services, outsourcing some services and overseeing other
services through business functions (Alghisi & Saccani, 2015; Bustinza et al.,
2015). However, organizational functions involved in servitized offerings
usually specialize in their own activities (Oliva et al., 2012). This distinction
creates conflicts over expectations, preferences and priorities that need to be
overcome through integration efforts between functions (Oliva & Watson,
2011).

Servitization literature has emphasized the criticality of strategic integra-
tion through linking the servitization strategy with critical processes and key
practices (Rabetino et al., 2017). The literature has also explored internal
integration at the operational level. The service development process strongly
depends on the cross-functional collaboration between product and service
development teams (Lenka et al., 2018). Moreover, integrations between
after-sales services and engineering functions, as well as with production,
marketing (Paslauski et al., 2016) and sales (Kindström et al., 2015; Momeni
& Martinsuo, 2019b), have been identified as enablers for the success
of servitization. Cross-functional collaboration, which occurs through both
information and resource sharing, increases information flow within the orga-
nization and in its relationship with customers, thus enhancing strategic
integration with customers and revealing opportunities for fulfilling customer
requirements (Kindström et al., 2015).

While the scope of basic services is often limited to the service unit,
advanced services usually require integration with other organizational func-
tions (Baines et al., 2013). For example, advanced services, such as technical
consulting, often require information and knowledge sharing among product
development, sales units and service units; the product-service system delivery
needs information sharing between project teams, service units and sales
units and modernization and upgrades require integration between product
development, sales units and service units (Momeni & Martinsuo, 2018).

Internal integration is considered an important enabler of servitization,
but it is insufficient for achieving the servitization goal. However, internal
integration helps manufacturing firms develop external integration with other
partners in the supply chain to access more resources and capabilities (Shah
et al., 2020).
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Supplier Integration

As explained previously, servitized manufacturing firms collaborate with two
types of suppliers in the value chain: goods suppliers in the upstream and
service suppliers in the downstream.

While the firm–supplier relationship has usually been treated as a dyadic
relationship, it can also become triadic (Bastl et al., 2012; Finne & Holm-
ström, 2013). Especially in the case of complex systems, the supplier may
provide some specific services (e.g. training, repair) directly to the customer
(Bastl et al., 2012). This change makes supply chain relationships more
complex and requires closer collaboration between manufacturing firms and
suppliers (Finne & Holmström, 2013). Moreover, depending on the posi-
tion of the manufacturing firm in the value chain, either the firm can be a
system integrator that couples systems together and provides services to the
customers, or another supplier can have the integrator role or deliver some
specific services to the customers (Finne & Holmström, 2013).
Thus, to manage this increased uncertainty and complexity in the supply

chain, manufacturing firms attempt to enhance integration with key suppliers
(Shah et al., 2020).

Studies on servitization in the downstream of the value chain are moving
away from a dyadic interaction between a manufacturing firm and supplier
by acknowledging the role of intermediaries (Karatzas et al., 2017). The
manufacturing firms use service suppliers with the necessary knowledge and
capabilities as external support to overcome servitization challenges (Ayala
et al., 2019). In general, the relationship between the manufacturing firm and
the service suppliers can be divided into three main categories: (1) the service
offering is developed by the firm and delivered by the service supplier, (2)
the service offering is developed and delivered by the service supplier or (3)
both the firm and the service supplier collaborate in developing and deliv-
ering the offering (Ayala et al., 2019). The choice of arrangement mainly
depends on the financial objectives, the chosen level of customer relation-
ship, the characteristics of service components and the current or targeted
level of servitization (Ayala et al., 2017).

Manufacturing firms make use of extensive operational collaboration with
goods suppliers during the development, production and delivery of inte-
grated products and services (Finne & Holmström, 2013). They do the same
with service suppliers during new service development (Aminoff & Hakanen,
2018; Ayala et al., 2019) and service delivery (Karatzas et al., 2017). While
successful collaboration between manufacturing firms and suppliers requires
operational integration through frequent and open information exchange
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and the right operational linkages, it also needs strategic integration through
developing trust-based governance, more formalized cooperative norms and
reciprocal adaptation in the processes (Bastl et al., 2012; Saccani et al., 2014).

Supplier integration depends more on a greater exchange of information
and know-how between the firms (Martinez et al., 2017). The firms need to
create strong links of information and knowledge exchange between different
systems, procedures and routines (Bastl et al., 2012). Previous studies have
also reported some resource sharing efforts between manufacturing firms and
suppliers, such as joint engineering meetings with goods suppliers to design
the offering or offer some services (e.g. training) to the end customer by the
service supplier (Bastl et al., 2012).

Integration with goods suppliers becomes more important for devel-
oping and delivering basic services (Shah et al., 2020). For basic services,
such as maintenance that requires technical expertise (Sousa & da Silveira,
2017), integration with key suppliers can help manufacturing firms enhance
manufacturing-based capabilities (e.g. production technologies for certain
spare parts), thus enabling the development and delivery of basic services
(Shah et al., 2020). However, recent studies in the context of digital servi-
tization show that specific types of suppliers (e.g. software providers, plat-
form providers) are becoming more important in developing and delivering
advanced services (Kohtamäki et al., 2019). However, regarding integration
with the service supplier, the partners collaborate more in the provision
of advanced services. For basic services, the information exchange between
the manufacturing firm and service suppliers is low and limited to tech-
nical and operational aspects (Saccani et al., 2014). Delivering advanced
services requires stronger integration through the exchange of technical- and
customer-related information (Saccani et al., 2014). It can be argued that
the position of service suppliers, i.e. having a direct connection with the
customers and their service-specific capabilities, makes them the important
partner in delivering advanced services (Ayala et al., 2017; Saccani et al.,
2014).

Customer Integration

Services have a relational nature (Windahl & Lakemond, 2006), thus the role
of the customer in servitization is paramount (Kindström & Kowalkowski,
2009). On one hand, in order to integrate services into the product offer-
ings of manufacturing firms, firms need to acknowledge customers’ needs and
integrate different components to deliver higher value to customers (Oliva &
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Kallenberg, 2003). On the other hand, customers are considerably engaged
in the service production flow (Chen et al., 2015).

Customer integration occurs at both the operational level and strategic
level. Previous studies have explored operational integration through
customer engagement and co-creation of value, especially during service
design and development (Chen et al., 2015; Windahl & Lakemond, 2006).
Servitization also encourages strategic integration with customers to help
manufacturing firms increase customer readiness, understand the current
and future needs of customers, utilize the customer’s inputs and resources
in developing the offering, create demand and maintain long-term strategic
agreements with customers (Shah et al., 2020). Customer integration has a
broad scope and includes different modes of integration, such as informa-
tion sharing and customer resource sharing, including customers themselves,
physical possessions, data, technologies and properties (Alghisi & Saccani,
2015; Chen et al., 2015; Moeller, 2008).

Basic services, such as installation and maintenance, are characterized by
a transaction-based nature and a low-intensity relationship between the firm
and customer (Saccani et al., 2014; Sousa & da Silveira, 2017). Customers
are not usually involved in the service process and expect that the manu-
facturing firm possesses the manufacturing-based capabilities (i.e. technical
expertise) required for these services (Saccani et al., 2014). Customer inte-
gration becomes more important in offering advanced services (Shah et al.,
2020). Advanced services have a relationship-based nature that demands
service-specific capabilities, such as expertise in designing and delivering
service processes and the ability to design services and products jointly (Sousa
& da Silveira, 2017). For delivering advanced services, such as outcome-
based contracts, the manufacturing firm becomes more dependent on the
customer and its resources (Ng et al., 2011). Because the manufacturing
firm does not have much control over customers, the provision of advanced
services strongly depends on the flow of information between the firm and
the customer (Ng et al., 2011).

3 Discussion

Theoretical Contributions

The supply chain of manufacturing firms relies on information, resources and
collaboration among different partners (Nagariya et al., 2020). Supply chain
integration, i.e. strategic collaboration with supply chain partners (Zhao
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et al., 2015), has been underscored in the operations and product manu-
facturing literature (Flynn et al., 2010). Offering services to customers also
requires close collaboration with different internal and external organizations
(Nagariya et al., 2020). The close relationship with customers has been espe-
cially emphasized in several studies (e.g. Chen et al., 2015; Moeller, 2008).
However, a servitized offering is different from a pure product or pure service
offering in terms of the variety of involved resources (Shah et al., 2020).
The increased number of partners expands interdependency, creating more
complexity, uncertainty and tensions in the supply chain (Burton et al., 2016;
Shah et al., 2020).
This study contributes to the discussion on supply chain integration in

servitization literature by providing a big picture of the supply chain inte-
gration dimensions, the levels and modes of integration and the integration
needs in relation to the type of services. The service integration frame-
work integrates different aspects of supply chain integration that need to be
considered in the servitization context. The service integration framework
depicted in Fig. 2 highlights that providing integrated products and services
to customers is about understanding not only the nature of the offering and
its responsibility for certain functions but also the nature of the interaction
and collaboration between functions (Ng et al., 2011).
To create value for the customer and other firms in the supply chain,

manufacturing firms attempt to integrate several supply chain process activi-
ties within the firm and with other firms in the supply chain (Katunzi, 2011).
When managing collaboration with internal and external organizations, the
manufacturing firms focus on the following three dimensions: internal inte-
gration, supplier integration and customer integration. First, manufacturing
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Fig. 2 Service integration framework
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firms need continuous collaboration and information flow within the firm
(Oliva & Watson, 2011) because the provision of integrated products and
services is not limited to individual functions but requires the collabora-
tion of all functional departments, such as sales, production, procurement
and services (Shah et al., 2020). Second, manufacturing firms need strong
relationships with suppliers to utilize their information, resources and capa-
bilities to ensure the successful development and delivery of new products and
services (Ayala et al., 2019). Third, close collaboration with customers helps
manufacturing firms develop a deep understanding of customer demands
and utilize customers’ resources in the process of developing and delivering
services (Kindström & Kowalkowski, 2009).

Service integration occurs at two main levels: operational and strategic.
As presented in Fig. 2, manufacturing firms need both operational and
strategic integration between different functions in the firm to ensure that
the servitization goal is reached. The strategic alliance between functions
enables smooth operational collaboration (Rabetino et al., 2017), and opera-
tional integration facilitates external integration to access more resources and
capabilities needed for the servitization strategy (Shah et al., 2020). While
the need for strategic collaboration with suppliers has been acknowledged,
manufacturing firms utilize more operational than strategic collaboration
with suppliers (Bastl et al., 2012). Manufacturing firms are less willing
to share strategic information with suppliers (Bastl et al., 2012) and also
have less control over the adaptation of goals and processes (Momeni &
Martinsuo, 2019a). The provision of services also requires both operational
and strategic integration with customers. While operational collaboration
helps manufacturing firms fulfil the specific needs of customers (Kindström
& Kowalkowski, 2009), strategic integration enables long-term relationships
with customers, increases customer readiness and develops new products and
services (Shah et al., 2020).
The need for supply chain integration varies based on the type of service

(Saccani et al., 2014). Basic services require less integration efforts, and their
provision is usually limited to supplier integration to provide spare parts and
deliver services to customers (Shah et al., 2020). On the other hand, advanced
services require various types of information and resource sharing between
multiple partners within the supply chain, especially with customers (Chen
et al., 2015; He & Lai, 2012).
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Managerial Implications

The concept of service integration explained in this chapter is appropriate
for managers to identify the intra- and inter-organizational interfaces that
are involved in the integration of products and services. Bundling product
and service components cannot always guarantee that the servitization goal
will be achieved, but manufacturing firms must pay attention to the supply
chain and consider all partners as crucial actors for integrating service busi-
ness in the value chain of the firm. Different elements of service integration
presented in the framework would be helpful when executing the servitiza-
tion strategy to identify neglected or improvement-needed areas. Managers
need to identify the key partners in the supply chain for each type of offering
that enable or facilitate the successful development, sales and delivery of
the services. Identifying these key partners, their roles and their impact will
help managers focus their resources on enhancing the key relationships in
the supply chain. Depending on the supply chain structure of the firm (e.g.
presence of a service supplier), all dimensions are equally important as they
complement each other and facilitate successful servitization.
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Network Structures in Service Provision

Melanie E. Kreye

1 Introduction

As the academic understanding of servitization has matured over time, an
interesting trend in terms of the development of described network struc-
tures can be observed. Initially, research studies have focused on service dyads,
concentrating on the requirements of manufacturers wishing to engage in
services to develop novel capabilities for developing and delivering services
and conversely adapting their internal structures and capability base (Baines
et al., 2007). Here, the main insights typically focus on the lack of internal
complementarity between service operations and manufacturing (Oliva et al.,
2012), creating difficulties in engaging with customers and provide the
desired value. For example, Fang et al. (2008) highlight that the transi-
tion towards services can create internal confusion, tension and even conflict
between the service and product-focused operations because of the need to
focus around customer needs and processes (Sampson & Froehle, 2006).

Recently, research studies have focused around more complex network
structures for service provision, including the contribution of intermediaries
or multiple suppliers (Raddats et al., 2019). Here, different sets of capabil-
ities between partners can be combined with the aim to achieve collective
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benefits faster, at less cost, with greater flexibility and with less risk (Kreye
& Perunovic, 2020b). Yet, operational challenges and the ability to achieve
service performance in these set-ups differ substantially from earlier works
focusing on the service dyad.
The aim of this chapter is to critically discuss the network structures

currently described in the servitization literature and offer insights on the
specific benefits, challenges, and performance factors. More specifically, we
describe service dyads, service triads and service networks as the network
structures typically highlighted in the literature and found in managerial prac-
tice (Raddats et al., 2019). We seek to provide a concise overview of the
state-of-the-art on this topic.

2 Theory Development

This section is structured with the increasing organizational and operational
complexity of the network structures for service provision in mind. First, we
describe service dyads, then service triads and finally service networks before
summarising the insights in an overview table.

Service Dyads

Most servitization research has focused on service dyads, which are long-
term relationships between provider and customer firms (Vargo & Lusch,
2008). As servitization changes the nature of the relationship between manu-
facturer and their customers (Kreye et al., 2015; Wise & Baumgartner, 1999),
the service encounter is embedded in a series of exchanges with planned
and administered individual transactions (Tax et al., 2013). Inputs from
provider and customer are intrinsically entwined to jointly produce service
performance (Sampson & Froehle, 2006). Both partners are operationally
dependent on each other, including commitment and level of contribution
to achieve the desired value.

Relationships in service dyads are complex as the customer has multiple
contact channels with the provider (Sampson, 2012). Reversely, a service
provider uses multiple channels to deliver the service. These channels include
personal interaction through service engineers repairing or maintaining the
product (Kreye et al., 2015) and impersonal interaction through, e.g. digital
monitoring technology or remote operations (Larivière et al., 2017). As a
result, a service provider needs the capability of integrating the different chan-
nels to deliver the outcome of the service. This can pose a challenge in the
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service dyad due to the high level of complexity in services with regard to
information exchange and communication (Breidbach et al., 2013).

In service dyads, performance is highly dependent on customer respon-
siveness (Sampson & Spring, 2012). This in turn requires the service
provider to be customer oriented in their operational set-up through flex-
ible processes and close inter-personal relationships between provider and
customer employees (Kreye, 2016). Performance is related to the customer’s
evaluation of the service quality, which includes a combination of different
factors. For example, technical quality focuses around factors, such as
performance output or equipment up-time often defined in the service
contract (Caldwell & Howard, 2014). In contrast, functional quality focuses
around factors, such as reliability (of employees and materials), respon-
siveness and appearance and quality of physical facilities and equipment
(Kreye, 2017b). Furthermore, relationship quality, describing the customer’s
perceived trade-off between benefits of the delivered service and sacrifices in
terms of relationship-specific investments (Ulaga, 2003), will strongly affect
the customer’s evaluation of the value they receive (Grönroos, 2011).

In sum, the research on service dyads is manifold and has described
the different benefits, challenges and performance factors through various
research studies across industry sectors. Many of these studies contrast
service-based needs to the manufacturing traditions of the provider company,
offering thus specific insights for managers to engage in the transition towards
becoming a service provider. The research results can thus be seen as an
important basis for following research studies on more complex network
structures, including service triads and service networks.

Service Triads

In service triads, the service is delivered directly by a supplier to a buyer’s
customer (Wynstra et al., 2015). The three partners can combine their capa-
bilities to create competitive advantage in the triad. While the buyer (often
the servitized manufacturer) provides the necessary technological capabilities
and know-how, the supplier provides direct customer access, often through a
dispersed network of front line service engineers. Service triads can often be
found in cross-national set-ups (Ndubisi et al., 2015) and span legal, regu-
latory and often cultural borders (Kreye, 2017a). Here, the supplier enables
spanning of geographical and often cultural distances.

Service triads create unique organizational and operational challenges
because of increased complexity in terms of interactions, operations and
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relationships (Li & Choi, 2009). Managing and governing the triadic rela-
tionship is required to achieve the above mentioned benefits as delicate
trade-offs between autonomy to the supplier and tight control of deliv-
ered quality level can shape long-term relationships in the triad (Ndubisi
et al., 2015). However, additional challenges and risks arise. For example, the
buyer may risk to lose the value of direct customer contact and information
exchange in the long-term as this role is fulfilled by the supplier (Wynstra
et al., 2015). Similarly, the typical cross-national set-up can involve oper-
ational challenges due to missing infrastructure or legal frameworks in the
receiving country (Kreye, 2017a).

As a result, performance in service triads is determined by the interac-
tion between the partners in addition to the technical and functional quality
(Caldwell & Howard, 2014). In a recent study by Karatzas et al. (2016),
the authors found that it was the combination between different relationship
characteristics and contextual factors, such as contract value, that determined
service performance in triads. Specific relationship characteristics span all
three triad partners and include operational interdependence, cooperative and
contractual norms and mutual relationship-specific investments.

In sum, the body of literature on service triads has emerged more recently
and much of the insights are strongly based on the service-dyad literature.
Despite existing contributions of the unique benefits and challenges of service
triads, further work is required to advance academic understanding in this
area. Specifically, studies regarding the performance factors in service triads
needs further expanding as this will not only be affected by service charac-
teristics, provider and supplier capabilities and relationships (Karatzas et al.,
2016), but also factors related to the often cross-national set-up (Elango &
Wieland, 2015).

Service Networks

A service network is a constellation of multiple business actors, who collabo-
rate to provide an integrated service based on complex and diverse customer
needs (Löfberg et al., 2015; Windahl & Lakemond, 2006). Service networks
form because a single company does not have the necessary capabilities
to develop or deliver the specific service and the in-house development of
these capabilities is not economically feasible (Gebauer et al., 2013). Service
networks can be vertical or horizontal in nature (Gebauer et al., 2013), which
means that the service package can address one or multiple equipment life-
cycle stages through combining different capabilities of various partners. As a
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result, the nature of relationships and dynamics in service networks can vary
substantially based on the chosen network structure and contextual factors.

Benefits of service networks are customer centric, as the customer receives
a one-stop solution for their specific needs. In turn, the manufacturer
gains access to capabilities not possessed within their organization, enabling
them to achieve service growth (Jaakkola & Hakanen, 2013). However,
networks also pose significant challenges based on the organizational and
often operational complexity. One critical task is to integrate the different
product and service offerings provided by the different suppliers into a single
customer offering (Gebauer et al., 2013). This requires long-term collabora-
tion between individual partners and ideally the network (Kreye & Perunovic,
2020b). However, dynamic changes in the network based on new business
opportunities and hence new network configurations of capabilities pose
additional challenges in this context (Spring & Araujo, 2013).

As targeted performance studies in service networks are still missing,
important insights can be taken from the service dyad and service triad
descriptions provided above and combine these with the wider organiza-
tional network literature (Kreye & Perunovic, 2020a; Windahl & Lakemond,
2006). Examples here are the relationship strength between individual actors
and the network as a whole (Windahl & Lakemond, 2006), the integrator
firm’s position in the network (Windahl & Lakemond, 2006) and hence
their ability to affect partner behaviour and deliverables (Kreye & Perunovic,
2020b) and an individual firm’s network horizon and additional contextual
factors.

In sum, the academic understanding on service networks is still nascent
and currently relatively diverse due to the strong variations in network struc-
tures. As important insights on the benefits and challenges emerge, academic
understanding matures and behaviour and determinants in service networks
can be better and more accurately explained. Important gaps remain on
performance factors of service networks. Existing insights from the service
dyad and service triad literatures can be expected to provide only sparse
insights into the more complex and diverse empirical settings of service
networks. Hence, much more targeted and detailed studies need to be done
in this area.
Table 1 summarises the discussions in this section and provides an overview

of the definitions, benefits, challenges and performance factors of service
dyads, service triads and service networks.



492 M. E. Kreye

Ta
b
le

1
Su

m
m
ar
y
o
f
o
rg

an
iz
at
io
n
al

se
t-
u
p
s
in

se
rv
it
iz
at
io
n

Se
rv
ic
e
d
ya

d
s

Se
rv
ic
e
tr
ia
d
s

Se
rv
ic
e
n
et
w
o
rk

D
es
cr
ip
ti
o
n

=
Lo

n
g
-t
er
m

an
d
cl
o
se

re
la
ti
o
n
sh

ip
s

b
et
w
ee

n
p
ro
vi
d
er

an
d
cu

st
o
m
er

(V
ar
g
o
&

Lu
sc
h
,
20

08
)

Ty
p
ic
al

co
n
st
el
la
ti
o
n
:

=
a
b
u
ye

r
co

n
tr
ac

ts
a
su

p
p
lie

r
to

d
el
iv
er

a
se
rv
ic
e
d
ir
ec

tl
y
to

th
e

b
u
ye

r’
s
cu

st
o
m
er

(W
yn

st
ra

et
al
.,

20
15

)
Ty
p
ic
al

co
n
st
el
la
ti
o
n
:

=
co

n
st
el
la
ti
o
n
o
f
m
u
lt
ip
le

b
u
si
n
es
s

ac
to

rs
,
w
h
o
co

lla
b
o
ra
te

to
p
ro

vi
d
e

an
in
te
g
ra
te
d
se
rv
ic
e
b
as
ed

o
n

co
m
p
le
x
an

d
d
iv
er
se

cu
st
o
m
er

n
ee

d
s
(L
ö
fb

er
g
et

al
.,
20

15
;

W
in
d
ah

l
&

La
ke

m
o
n
d
,
20

06
)

Ex
em

p
la
r
co

n
st
el
la
ti
o
n
:

O
p
p
o
rt
u
n
it
ie
s

C
u
st
o
m
er

lo
ck

-i
n
(K

re
ye

et
al
.,
20

15
)

th
ro

u
g
h
lo
n
g
-t
er
m

an
d
co

m
m
it
te
d

re
la
ti
o
n
sh

ip
s
w
it
h
m
u
lt
ip
le

co
n
ta
ct

ch
an

n
el
s
an

d
cu

st
o
m
is
ed

p
ro

ce
ss
es

(S
am

p
so
n
&

Fr
o
eh

le
,
20

06
)

H
ig
h
er

p
ro

fi
t
m
ar
g
in
s
an

d
m
o
re

st
ab

le
ca

sh
fl
o
w

(W
is
e
&

B
au

m
g
ar
tn
er
,
19

99
)
cr
ea

te
n
ew

co
m
p
et
it
iv
e
ad

va
n
ta
g
e

(V
an

d
er
m
er
w
e
&

R
ad

a,
19

88
)

Im
p
ro

ve
cu

st
o
m
er

o
p
er
at
io
n
al

ef
fi
ci
en

cy
an

d
re
d
u
ce

co
st
s
o
f

eq
u
ip
m
en

t
o
p
er
at
io
n
an

d
m
ai
n
te
n
an

ce

U
n
iq
u
e
co

m
b
in
at
io
n
o
f
ca

p
ab

ili
ti
es

to
p
ro

vi
d
e
co

m
b
in
ed

co
m
p
et
it
iv
e

ad
va

n
ta
g
e
(W

yn
st
ra

et
al
.,
20

15
)

B
u
ye

r
o
ft
en

p
ro

vi
d
es

te
ch

n
o
lo
g
ic
al

ca
p
ab

ili
ti
es

an
d
kn

o
w
-h
o
w

Su
p
p
lie

r
o
ft
en

p
ro

vi
d
es

d
ir
ec

t
cu

st
o
m
er

ac
ce

ss
(F
in
n
e
&

H
o
lm

st
rö
m
,
20

13
),
es
p
ec

ia
lly

in
cr
o
ss
-n
at
io
n
al

se
t-
u
p
s
(K

re
ye

,
20

17
a)

A
d
d
ed

b
en

ef
it
s
fr
o
m

se
rv
ic
e
d
ya

d
se
t-
u
p
,
su

ch
as

cu
st
o
m
er

lo
ck

-i
n

an
d
st
ab

le
ca

sh
fl
o
w
.

O
n
e-
st
o
p
cu

st
o
m
er

so
lu
ti
o
n
fo

r
co

m
p
le
x
n
ee

d
s
an

d
cu

st
o
m
er

re
q
u
ir
em

en
ts

(L
ö
fb

er
g
et

al
.,
20

15
;

W
in
d
ah

l
&

La
ke

m
o
n
d
,
20

06
)

A
cc
es
s
to

ex
te
rn

al
ca

p
ab

ili
ti
es

re
q
u
ir
ed

fo
r
su

cc
es
sf
u
l
se
rv
ic
e

g
ro

w
th

at
th

e
m
an

u
fa
ct
u
re
r

(W
in
d
ah

l
&

La
ke

m
o
n
d
,
20

06
)



Network Structures in Service Provision 493

Se
rv
ic
e
d
ya

d
s

Se
rv
ic
e
tr
ia
d
s

Se
rv
ic
e
n
et
w
o
rk

C
h
al
le
n
g
es

N
ee

d
to

m
an

ag
e
se
rv
ic
e-
b
as
ed

p
ro

ce
ss
es
,
w
h
ic
h
re
q
u
ir
e

o
p
er
at
io
n
al

fl
ex

ib
ili
ty

b
as
ed

o
n

va
ry
in
g
cu

st
o
m
er

in
p
u
ts

(S
am

p
so
n
&

Fr
o
eh

le
,
20

06
)

N
ee

d
to

in
te
g
ra
te

in
fo

rm
at
io
n
fr
o
m

m
u
lt
ip
le

cu
st
o
m
er

co
n
ta
ct

ch
an

n
el
s

w
it
h
cu

st
o
m
er

(B
re
id
b
ac

h
et

al
.,

20
13

)
H
ig
h
le
ve

ls
o
f
o
p
er
at
io
n
al

u
n
ce

rt
ai
n
ty

d
u
e
to

va
ri
ab

ili
ty

an
d

u
n
p
re
d
ic
ta
b
ili
ty

o
f
se
rv
ic
e

o
p
er
at
io
n
s
an

d
st
ro

n
g
o
p
er
at
io
n
al

d
ep

en
d
en

ce
o
n
cu

st
o
m
er

in
p
u
ts

(K
re
ye

et
al
.,
20

14
)

R
el
at
io
n
al

an
d
g
o
ve

rn
an

ce
co

n
ce

rn
s

Tr
ad

e-
o
ff

b
et
w
ee

n
g
ra
n
ti
n
g

au
to

n
o
m
y
to

su
p
p
lie

r
an

d
ti
g
h
t

co
n
tr
o
l
o
f
se
rv
ic
e
ac

ti
vi
ti
es

an
d

d
el
iv
er
ed

se
rv
ic
e
q
u
al
it
y
d
et
er
m
in
e

d
yn

am
ic
s
in

th
e
tr
ia
d
(N

d
u
b
is
i

et
al
.,
20

15
)

B
u
ye

r
ri
sk

o
f
lo
si
n
g
b
en

ef
it
s
fr
o
m

d
ir
ec

t
cu

st
o
m
er

ac
ce

ss
(W

yn
st
ra

et
al
.,
20

15
)

A
d
d
it
io
n
al

ch
al
le
n
g
es

w
h
en

o
p
er
at
io
n
s
ar
e
se
t
in

co
u
n
tr
ie
s

w
it
h
m
is
si
n
g
in
fr
as
tr
u
ct
u
re

o
r
le
g
al

fr
am

ew
o
rk
s
(K
re
ye

,
20

17
a)

O
rg

an
iz
at
io
n
al

an
d
o
p
er
at
io
n
al

ch
al
le
n
g
es

ar
is
in
g
fr
o
m

n
et
w
o
rk

co
m
p
le
xi
ty
,
in
cl
u
d
in
g
re
la
ti
o
n
sh

ip
ch

ar
ac

te
ri
st
ic
s
an

d
g
o
ve

rn
an

ce
(J
aa

kk
o
la

&
H
ak

an
en

,
20

13
;
K
re
ye

&
Pe

ru
n
o
vi
c,

20
20

b
)

A
d
d
it
io
n
al

ch
al
le
n
g
es

ar
is
e
fr
o
m

in
te
g
ra
l
d
yn

am
is
m

in
n
et
w
o
rk

co
n
fi
g
u
ra
ti
o
n
an

d
ca

p
ab

ili
ty

in
te
g
ra
ti
o
n
(S
p
ri
n
g
&

A
ra
u
jo
,

20
13

)

Pe
rf
o
rm

an
ce

D
et
er
m
in
ed

b
y
cu

st
o
m
er

ev
al
u
at
io
n

o
f,

e.
g
.
te
ch

n
ic
al

q
u
al
it
y
(=

w
h
at

is
d
el
iv
er
ed

in
co

m
p
ar
is
o
n
to

se
rv
ic
e

co
n
tr
ac

t)
,
fu

n
ct
io
n
al

q
u
al
it
y
(=

h
o
w

it
is

d
el
iv
er
ed

)
an

d
re
la
ti
o
n
sh

ip
q
u
al
it
y
(=

sa
cr
if
ic
es

m
ad

e
th

ro
u
g
h

re
la
ti
o
n
sh

ip
sp

ec
if
ic

in
ve

st
m
en

ts
)

(K
re
ye

,
20

17
b
)

C
o
m
b
in
at
io
n
o
f
re
la
ti
o
n
sh

ip
ch

ar
ac

te
ri
st
ic
s,

in
cl
u
d
in
g

o
p
er
at
io
n
al

in
te
rd

ep
en

d
en

ci
es
,

co
o
p
er
at
iv
e
an

d
co

n
tr
ac

tu
al

n
o
rm

s,
an

d
co

n
te
xt
u
al

fa
ct
o
rs
,
su

ch
as

co
n
tr
ac

t
va

lu
e
(K
ar
at
za

s
et

al
.,

20
16

)

Ta
rg

et
ed

in
ve

st
ig
at
io
n
s
st
ill

m
is
si
n
g

Li
ke

ly
p
er
fo

rm
an

ce
d
et
er
m
in
an

ts
b
as
ed

o
n
se
rv
ic
e
an

d
n
et
w
o
rk

lit
er
at
u
re

st
re
am

s
in
cl
u
d
e

R
el
at
io
n
sh

ip
ch

ar
ac

te
ri
st
ic
s
b
et
w
ee

n
in
d
iv
id
u
al

p
ar
tn

er
s
(W

in
d
ah

l
&

La
ke

m
o
n
d
,
20

06
)

N
et
w
o
rk

co
n
fi
g
u
ra
ti
o
n
an

d
p
o
si
ti
o
n
in
g
o
f
in
d
iv
id
u
al

fi
rm

s
(K
re
ye

&
Pe

ru
n
o
vi
c,

20
20

a)
Fi
rm

’s
n
et
w
o
rk

h
o
ri
zo

n
(W

in
d
ah

l
&

La
ke

m
o
n
d
,
20

06
)

C
o
n
te
xt
u
al

fa
ct
o
rs
,
su

ch
as

in
d
u
st
ry

d
yn

am
ic
s
an

d
re
g
u
la
to

ry
fr
am

ew
o
rk
s



494 M. E. Kreye

3 Discussion

This section discusses the provided insights on the different network struc-
tures both from an academic perspective (section “Theoretical Contribu-
tions”) and practical perspective (section “Managerial Implications”). We will
highlight the main challenges for future work in this context.

Theoretical Contributions

The theoretical contribution of this research results from the critical discus-
sion of the state-of-the-art of network structures in service provision. Based
on a detailed review, important insights from core works within the diverse
field of servitization are provided and summarised in a concise and yet
detailed overview (see Table 1). This overview provides insights into the
specific nature of the reviewed network structures (service dyads, service triads
and service networks) while the accommodating descriptions give an idea of
the logical development within the servitization literature. This enables the
academic community to take stock of existing understanding in the field and
develop strategies for future research where gaps remain.
The contribution from this research further relates to the identified gaps

briefly outlined in sections “Service Dyads”, “Service Triads”, and “Service
Networks”. Specifically, the more recently explored network structures of
service triads and service networks provide important areas for further inves-
tigations to improve academic understanding and close existing gaps in
knowledge. For example, insights into the unique dynamics of relationships
in service triads and resulting performance effects are still nascent and only
emerging insights have been provided (Karatzas et al., 2016). Initial sugges-
tions regarding the importance of combinations of performance factors (rather
than individual performance factors prevalent in the service dyad literature)
are promising and require much more detailed and elaborate studies. Simi-
larly, academic knowledge on performance in service networks requires much
further work. Here, further understanding needs to be created as the specific
dynamics resulting from the structural set-up will critically affect perfor-
mance. More specifically, studies into the performance of service networks
could show that diverse combinations of different factors can create unique
performance effects in this context.



Network Structures in Service Provision 495

Managerial Implications

The insights provided in this chapter offer some meaningful implications
for managers involved in servitization and the provision of engineering
services. The provided overview enables informed decision making regarding
the network structures of service provision. In other words, managers can
make more informed choices regarding the specific organizational structure
focusing on the specific nature of the service offering and industry context
by basing these choices on the expected benefits and expected performance
effects created by the organization structure. This then enables managers to
direct their attention to the specific challenges identified in Table 1. This
chapter shows that these challenges are relatively unique based on the specific
organizational structure and require targeted management attention.

Next Steps

To research network structures in servitization, further work is needed to elab-
orate understanding on service triads and service networks in more detail.
The identified gaps described above already give some indication into specific
research objectives and directions.

On a more fundamental note, many research studies tend to focus on
single party perspective or dyad perspective, even when attempting to study
triads or networks (Kreye & Van Donk, 2021). Existing works typically
study a focal organization within a network (Rabetino et al., 2017; Ramirez
Hernandez & Kreye, 2021; Zhang & Banerji, 2017), ignoring input from
other network actors. Insights on the dynamics within the complex network
structures are rare and require more elaborate investigations into the inputs,
motives and contributions of all actors. This will enable more elaborate and
detailed insights into the governance of these networks for successful servi-
tization, including coordination and control mechanisms (Karatzas et al.,
2016; Selviaridis, 2016). This will further offer valuable insights into network
management to achieve successful performance outcomes for all actors,
including long and short term performance measures.

4 Conclusions

This chapter provides an overview of the different network structures
for service provisions, illuminating specifically the benefits, challenges and
performance factors of service dyads, service triads and service networks. This
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complements existing studies focusing on the specific organizational structure
currently found in the servitization literature. This chapter provides a distilled
overview of the diverse understanding on this topic.
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Organizational Structures in Servitization:
Should Product and Service Businesses Be

Separated or Integrated?

Sophie Peillon

1 Introduction

In a contingency perspective, “structure follows strategy” (Chandler, 1962),
and changes in strategy are associated with changes in organizational architec-
ture (Mintzberg, 1990). The scientific literature on servitization has explored
the alignment between strategy, structure, and environment, and considers
alignment between service strategy and organizational design as essential
to the success of the transition to service (Ambroise et al., 2018; Auguste
et al., 2006; Gebauer, Edvardsson, Gustafsson, et al. 2010; Gebauer &
Kowalkowski, 2012; Neu & Brown, 2005, 2008; Raddats & Burton, 2011).
The provision of services requires the manufacturer not only to develop

new market offerings but also to support these offerings with new and
unfamiliar organizational structures, capabilities, and processes (Davies
et al., 2006; Oliva & Kallenberg, 2003). These structures, capabilities, and
processes differ to those of production operations, and the challenge is to
define what form they should take to support the effective delivery of inte-
grated product/service offerings. Specifically, service success depends on a
supportive organizational design (Baines et al., 2017), and the change of
internal structures is needed to support business transformation (Zhang &
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Banerji, 2017). It follows that “one of the most significant challenges for prac-
titioners of servitization is how to transform a manufacturing organization to
exploit the opportunity” (Baines et al., 2017: 256).

Shepherd and Ahmed (2000) were the first to point out the interrelation
between the offering of integrated solutions and the organizational structure
(Biege et al., 2012), going as far as to say that “the biggest area to be impacted
by adopting a ‘solutions’ model is that of the organisational structure” (Shepherd
& Ahmed, 2000: 105). Organizational structure “refers to the formal allo-
cation of work roles and the adoption of a management mechanism to control
internal activities and support the implementation of business strategy within an
organization” (Zhang & Banerji, 2017: 220).

Within the servitization process, the tasks and activities related to the
provision of services should be integrated into the hierarchy of the manu-
facturing company. Thus, manufacturers need to make decisions regarding
the way they can properly integrate additional service-providing activities
and/or units (Biege et al., 2012; Bustinza et al., 2015). More specifically,
manufacturers need to determine whether to integrate a service organization
in the strategic business units (SBUs) for products, or to set up a separate
service organization or SBU for services in addition to the product SBUs
(Gebauer, Edvardsson, et al., 2010). The appropriate organizational structure
for services in manufacturing is a central question discussed in the litera-
ture (Fliess & Lexutt, 2019), and, from a managerial perspective, there is still
little guidance available for manufacturers regarding the way organizational
structures and processes should be developed (Biege et al., 2012).

Despite nearly two decades of study and lively debate, conceptual and
empirical work on organizational structures in servitization still remains
divergent. In order to help alleviate the current stalemate, this chapter calls
for a new direction in research on organizational structures in servitization,
especially regarding its epistemological foundations. We begin by reviewing
the terms of the “to separate or integrate” debate, then suggest avenues for
studying organizational structures in servitization within alternative episte-
mological paradigms.

2 Organizational Structures in Servitization

Table 1 provides an overview regarding the main statements provided by
the literature on organizational structures in servitization, which are further
detailed in sections “Separating Product and Services Activities” and “Inte-
grating Product and Services Activities”.
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Table 1 Main statements in literature on organizational structures in servitization

Organizational
structures in
servitization

– The alignment between service
strategy and organizational
design is essential to the success
of the transition to service

Ambroise et al. (2018),
Auguste et al. (2006),
Gebauer, Edvardsson,
Gustafsson, et al.
(2010), Gebauer and
Kowalkowski (2012),
Neu and Brown (2005,
2008), and Raddats and
Burton (2011)

– The provision of services requires
new and unfamiliar
organizational structures,
capabilities and processes
(different from those of
production operations)

Baines et al. (2017),
Davies et al. (2006),
Oliva and Kallenberg
(2003), and Zhang and
Banerji (2017)

– Practically, little guidance is
available for manufacturers
regarding organizational
structures

Biege et al. (2012)

Separation – Is the first step in the transition
toward servitization

Oliva and Kallenberg
(2003)

– Is the prevalent organizational
structure among “servitized”
companies

Oliva et al. (2012) and
Raddats et al. (2019)

– Is the most appropriate
organizational structure for
advanced services, when
differentiation is the key
mechanism underlying
competitive advantage, or when
services are designed as an
independent growth business

Bustinza et al. (2015),
Fliess and Lexutt (2019),
and Raddats et al.
(2019)

– Has a positive impact on company
performance

Fliess and Lexutt (2019),
Gebauer, Edvardsson,
et al. (2010), Gebauer,
Edvardsson, Gustafsson,
et al. (2010), and Oliva
et al. (2012)

Since it enables:
– Full control of the targeting of

customers and the development,
pricing, selling, and delivery of
services

Gebauer, Edvardsson,
et al. (2010)

– Support and protection of the
service culture

Gebauer, Edvardsson,
et al. (2010), Oliva
et al. (2012), Oliva and
Kallenberg (2003), and
Raddats et al. (2019)

(continued)
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Table 1 (continued)

– The deployment of dedicated
staff (sales force and service
technicians)

Gebauer, Edvardsson,
et al. (2010), Oliva
et al. (2012), and Oliva
and Kallenberg (2003)

– A stronger strategic commitment
toward service business

Fliess and Lexutt (2019)

– The implementation of a specific
IS, leading to transparency and
awareness of how important
services are

Oliva and Kallenberg
(2003) and Gebauer
et al. (2005)

Integration Is the most appropriate:
– When services are intended to

protect or enhance the value of
the product business

Auguste et al. (2006)

– When competitive advantage is
based on customer satisfaction

Bustinza et al. (2015)

– In order to offer repeatable
customer solutions

Gebauer and
Kowalkowski (2012)

– In complex markets (e.g., IT) to
ensure proper alignment with
customers’ needs

Neu and Brown (2005,
2008)

Since it enables/favors:
– Internal collaboration and

synergies between product and
service activities, thanks to
cross-functional communication,
information-sharing,
decentralized decision-making,
and teamwork

Fliess and Lexutt (2019),
Neu and Brown (2005,
2008), and Windahl
and Lakemond (2006)

– External collaboration and
communication with customers

Neu and Brown (2005,
2008)

– A more effective integration of
product and service offerings,
higher levels of accountability,
transparency and delivery speed

Rabetino et al. (2017)

Other possible
“moderators”

Internal:
– Service maturity Raddats et al. (2019)
– Organizational size Baines et al. (2017)
– Existing structure of the firm Windahl and Lakemond

(2006)
External:
– Relationships within the network Windahl and Lakemond

(2006)
– Position in the value chain Bustinza et al. (2015)
– Nature of competitive advantage Galbraith (2002);

Bustinza et al. (2015)
– Industry and market conditions Raddats and burton

(2011)
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Separating Product and Services Activities

Separation of product and service activities has been shown to be the preva-
lent organizational structure among companies (Oliva et al., 2012); Raddats
et al., 2019). Separating services from the product business means that firms
create a distinct SBU for services that fully control the targeting of customers
and the development, pricing, selling, and delivery of service offerings. As a
distinctive SBU, the service organization takes over the financial responsibil-
ities for profit-and-loss in the service business (Gebauer, Edvardsson, et al.,
2010).
There are several arguments in favor of adopting this view. First of all,

manufacturers seeking service growth often have dedicated service SBUs
(Raddats et al., 2019), and studies have shown that an independent service
organization has a positive impact on company performance (Fliess & Lexutt,
2019; Gebauer, Edvardsson, et al., 2010; Gebauer, Edvardsson, Gustafsson,
et al. 2010; Oliva et al., 2012). Moreover, a separate service organization
with profit-and-loss responsibility enables support and protection of the
service culture, operating as a service company with dedicated staff, processes,
and systems (Gebauer, Edvardsson, et al., 2010; Oliva et al., 2012; Oliva
& Kallenberg, 2003), and emphasizes strategic commitment toward service
business (Fliess & Lexutt, 2019).

In their study of 11 capital equipment manufacturers, Oliva & Kallen-
berg (2003) reported that consolidating existing service offerings under a
single organizational unit was the first step in their transition toward serviti-
zation. It facilitates the deployment of dedicated staff, especially a sales force
and service technicians, and the implementation of a specific information
system that monitors business operations. This in turns allows accounting
transparency for the service business and raises awareness on the impor-
tance of services for the overall performance of the firm. Finally, it supports
the creation and protection of the emerging service culture. The authors
conclude that the creation of a separate organization is a crucial success
factor in the effective handling of a service offering. These results are in line
with those from Gebauer et al. (2005) who showed, based on a study of
30 equipment manufacturing companies, that firms which were successful in
increasing service revenue ran decentralized service organizations with profit-
and-loss responsibility. They conclude that in manufacturing companies, the
service organization must operate like a professional service organization
using similar performance measures such as customer satisfaction, employee
satisfaction and business success.
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Moreover, separation is generally considered as vital for building or rein-
forcing a service culture. A dedicated sales force and specialized service
technicians make it easier to break with the traditional “product-centric”
culture (Windahl & Lakemond, 2006). The creation of an organizational
structure dedicated to services protects the emerging service culture from the
predominant values in the manufacturing organization (Oliva & Kallenberg,
2003), can help “kick start” a service culture in the organization (Raddats
et al., 2019), and strengthens the creation of a service orientation in the
corporate culture (Gebauer, Edvardsson, et al., 2010).

On the whole, the establishment of a stand-alone service business unit
is considered the most appropriate organizational structure, especially for
manufacturers whose strategy is to offer advanced services, such as usage- or
performance-based contracts (Fliess & Lexutt, 2019; Raddats et al., 2019).

However, separation is also seen as suffering from certain limitations, such
as higher costs and risks (Mathieu, 2001). In addition, a dedicated service
SBU is not necessarily the optimal organizational design for manufacturers
whose services are either immature or designed to “defend” existing prod-
ucts businesses (Auguste et al., 2006) or when services are highly developed
(Raddats et al., 2019). This has led some researchers to either contest or
moderate the superiority of separation over integration.

Integrating Product and Services Activities

Integrating services into product SBUs means that the services are attached
to the product functions and the product SBU takes over service responsibil-
ities. Product sales are also responsible for the service sales; service delivery is
organized within the product manufacturing; the profit-and-loss calculation
is made for the total offering of products and services based on total sales, as
well as product and service costs (Gebauer, Edvardsson, et al., 2010).
The arguments in favor of integration are twofold. Firstly, integration

enables the synergies that are needed between product and service activities in
order to provide solutions. Secondly, it allows a better alignment with markets
and customers’ needs.

Integrating the service organization into the product organization enables
synergies and knowledge spillovers (Fliess & Lexutt, 2019; Neu & Brown,
2005, 2008). Integration facilitates cross-functional communication, infor-
mation sharing, decentralized decision making, teamwork and cooperation,
which are all considered critical for solution sales (Fliess & Lexutt, 2019).
Systems integration, for instance, constitutes a core capability for solution
providers, and rests on organizational structures that support interaction
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between different disciplines and departments (Windahl & Lakemond,
2006). Through integrating the service business with the product business,
companies can deploy and combine their product-related and service-related
skills and competencies in unique ways (Fliess & Lexutt, 2019). Rabetino
et al. (2017) confirm that implementing end-to-end structures enables
companies to integrate offerings more effectively and to achieve higher levels
of accountability, transparency, and delivery speed.

In addition, in order to achieve success in the business of integrated
solutions, companies must build their organizations around their customers’
current and future needs (Davies et al., 2006). Yet, an integration of produc-
tion and service responsibilities combined with strong internal and external
collaboration makes it possible to better align the strategy with market needs,
and consequently contributes to the success of service development (Neu &
Brown, 2005, 2008). In particular, there must be continuous communication
between the customer and the service organization (Gebauer et al., 2005).
Collaboration with customers allows a better understanding of the complexity
of their needs and validates the proper alignment of the service strategy with
market needs (Neu & Brown, 2005, 2008). In highly complex markets, such
as the I.T. sector, success requires the firm to adapt its strategy and organiza-
tion to fit the market environment, and this is often best achieved by keeping
services in combined units with products and services (Neu & Brown, 2005).

More broadly, a number of researchers emphasize the need for a customer
orientation in organizational structures. Customer-facing units bringing
together products and services are the most appropriate structures to offer
repeatable customer solutions. Gebauer and Kowalkowski (2012) advocate
for customer-focused SBUs, which bring together products and services
into sector- or customer-specific solutions. According to Galbraith (2002),
manufacturers that intend to bundle their products together with services
into effective solutions require strong customer-centric profit centers. He
argues for a separation between, on the one hand, back-end technology- and
product-oriented units and, on the other hand, front-end customer-facing
units, which aim to gain a thorough understanding of the customers and
deliver tailored solutions.

Other authors suggest a more nuanced approach, in which the choice
of the right organizational structure depends on the chosen service strategy
and/or on the type of services offered. For instance, Auguste et al. (2006)
suggest that integrated product and services SBUs are appropriate for when
services are intended to protect or enhance the value of the product business
through differentiation; whereas independent service SBUs are suitable for
when services are designed as an independent growth business. Bustinza et al.
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(2015) consider the organizational structure issue in relation to the company’s
position in the value chain. They conclude that a specialist service unit or
outsourcing are suited to specific advanced services when differentiation is the
key mechanism underlying competitive advantage; whereas services should be
developed directly by business functions when competitive advantage is based
on customer satisfaction.

Finally, neither theoretical contributions nor empirical evidence allow for
a definitive answer to the question of integrating or separating product and
service activities (Oliva et al., 2012). Some partial conclusions can neverthe-
less be drawn. First, there is a consensus that reconfiguring organizational
structure is both challenging and a key decision to make. Second, most
studies converge to conclude that organizational structure follows strategy,
and that the question of integrating or separating service activities depends
on the strategy being followed and on the type of services being developed.
But other factors are also mentioned as being influential, such as the service
maturity (Raddats et al., 2019), organizational size (Baines et al., 2017),
existing structure of the firm, relationships with external actors (Windahl &
Lakemond, 2006), nature of competitive advantage (Bustinza et al., 2015;
Galbraith, 2002), position in the value chain (Bustinza et al., 2015), industry
and market conditions (Raddats & Burton, 2011). Thus, while the organi-
zational structure depends on the service strategy, there are many factors at
various levels that may moderate the strength of this relationship. Thus, the
decision to integrate/separate product and service activities appears far more
complex, and the handling of this complexity may call for a reconsideration
of the paradigmatic assumptions that underlie the research on organizational
structures in servitization.

3 Discussion

The Need for a Paradigmatic Evolution

Several paradigmatic assumptions have become institutionalized in research
on servitization, among which realist ontology, positivist epistemology, and
managerialism (Luoto et al. 2017). These assumptions also underlie the
specific area on organizational structures in servitization.

In a realist ontology perspective, the real world is seen as consisting of
intangible structures that exist independently of the knower and process of
knowing. Consequently, the “secrets of servitization” are considered as sepa-
rate entities or truths that researchers should reveal to the world (Luoto et al.,
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2017: 96). In this regard, servitization is envisioned as showing intrinsic prop-
erties that should be uncovered and considered as a scientific truth which
in turn should be validated, especially through quantification, in order to
provide generalizable knowledge. This realist ontology also underpins the
research on organizational structures in servitization, with a large proportion
of studies seeking to uncover the most effective strategy-structure configura-
tion and establish it as a scientific truth. Conversely, it could be argued that
servitization knowledge is contextually and historically grounded, and that
researchers might search for phenomenological insights into organizational
structures in servitization rather than a scientific truth, in order to provide
“theoretically driven contributions and situational new knowledge focused on
meaning ” (Tronvoll et al., 2011).

Similarly, a positivist epistemology means that “servitization is seen to consist
of universal laws,” and as “a forward -unidirectional process across the continuum
from goods- to service-focused ” (Luoto et al., 2017: 96). Nevertheless, this
vision is starting to be questioned, and some researchers point out other
possible paths, such as reversed servitization (Finne et al., 2013), service
defusion (Kowalkowski et al., 2012), servitization failure and deservitization
(Valtakoski, 2017). In this perspective, there may not be an optimal orga-
nizational design and the organizational structure may change over time to
adapt to internal and external contingencies. Rather than seeking to uncover
the most effective strategy-structure configuration, researchers may then iden-
tify and better understand the various factors influencing decisions regarding
organizational structures.

Finally, servitization research is based on a managerialist assumption as
managers are generally considered “the focal actors contributing to the regen-
eration of the manufacturing firm” (Luoto et al., 2017: 97), and failures
related to servitization can only be attributed to irrational management
and poor process design. Managerialism for instance underlies the concep-
tion of culture in servitization research, managers being often considered as
having to “inculcate service-related climate and culture” (Bowen et al., 1989),
whereas Schein (2004: 11) considers culture as “the result of a complex group
learning process that is only partially influenced by leader behavior.” The nature
of service culture and the relationship between organizational culture and
organizational structures in servitization should thus be studied further.

Luoto et al. (2017) encourage future research to take a critical stance
and challenge these paradigmatic dominances, calling for paradigmatic alter-
natives or multiple paradigms. In order to move beyond the status quo
on separation vs. integration of product and service activities, we suggest
studying organizational structures in servitization by moving from a positivist
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paradigm to alternative paradigms. We claim that organizational structures
in servitization are a complex phenomenon which calls for paradigms and
methods able to capture this complexity. While recognizing that, to a great
extent, servitization research builds on case studies (Rabetino et al., 2018),
these are performed in a tradition of “qualitative positivism,” applying posi-
tivist assumptions to case study research, which tend to decontextualize
the case studies in order to search for regularities (Welch et al., 2011).
We suggest that interpretivism, constructionism, and critical realism could
provide fruitful paradigmatic frameworks to enrich and deepen the research
on organizational structures in servitization. In particular, these paradigms
affirm the value of contextualization in relation to theorizing, and allow
for interpretive sensemaking and contextualized explanation which seeks to
explain “without laws” (Welch et al., 2011).
Table 2 presents the main characteristics of each paradigm, the “phi-

losophy” of case study research within each paradigm and suggests the
way research questions on organizational structures in servitization could
be formulated. These are then specified and exemplified in the interpre-
tive/constructionist and critical realist paradigms.

Studying Organizational Structures in Servitization
Within Alternative Epistemological Paradigms

First, both interpretive/constructionist and critical realism paradigms enable
a more dynamic and emergent approach to servitization, as called for by
more and more authors. Research on organizational structures would there-
fore focus on understanding the way they are shaped and how they evolve
during the servitization journey. For instance, Kowalkowski et al. (2012)
insist on the explorative nature of the servitization process, and suggest an
incremental approach based on organizational flexibility and responsiveness.
Thus, the way organizational structures support or hinder this incremental
process and the implementation of flexibility and responsiveness should be
studied further.

Second, some authors underline the continuous tensions that punctate
the servitization process, such as the management of intertwining goals and
the co-existence of different roles (Kowalkowski et al., 2012, 2015). In this
perspective, the integration/separation of product and service activities should
not be considered as a choice to be made, but as an irreducible paradox which
companies must cope with, calling for a “both-and” rather than an “either-
or” thinking (Kohtamäki et al., 2020). Therefore, a dialogic approach where
varying constructions are compared and contrasted could be employed in
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order to further study the tensions between product and service organizations
(including structures, cultures, HRM policies, etc.) and the way companies
face them.
Third, research on servitization should leave behind its managerialist

approach and turn its attention to the social dimensions underlying the servi-
tization process. Instead of focusing on how managers can improve the servi-
tization process by changing corporate cultures and frames, research should
rather consider servitization as an organizational change process, where polit-
ical, social and cultural dimensions are of major importance (Kowalkowski
et al., 2012). In particular, research should consider the role of cognition
and learning, and of individual skills and behaviors in shaping and adapting
organizational structures. For instance, how is organizational design affected
by cognitive models, tacit knowledge, or organizational learning? How do
interpersonal cooperation, knowledge-sharing practices, mutual goal-setting,
and trust influence organizational structures?

Finally, the organizational structure issue would also benefit from being
studied in a critical realist paradigm, especially through contextualized expla-
nations. These aim to account for why and how events are produced,
providing contingent generalizations and explaining “without laws,” thus
avoiding possible “overgeneralizations” (Welch et al., 2011). Certain conclu-
sions drawn by research on organizational structures in servitization may
indeed suffer from this limitation, for example, the studies from Neu &
Brown (2005, 2008) which are highly specific to the IT sector. Authors
should therefore integrate the context into their explanations in order to
understand the causal dynamics of the particular organizational design.
Studies should better identify, in different settings, the factors that led to or
influenced the choice between separation and integration, their interdepen-
dencies, and their causal role in leading to a specific organizational design.
For instance, Lexutt (2020) adopts this perspective and underlines the causal
complexity between strategy, structure, leadership, and culture dimensions.
Table 3 provides a synthesis of the approaches that need to be developed

in order to move beyond the current “separate/integrate” stalemate.
To conclude, we suggest that, in the same way as for service research, the

preoccupation with the positivistic paradigm has limited the development
of research on organizational structures in servitization. Research should be
expanded beyond the positivistic paradigm to better understand its organiza-
tional antecedents and consequences. In particular, research on organizational
structures in servitization would benefit from taking various paradigmatic
points of departure that could lead to the development of new approaches.
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Table 3 What could be questioned on organizational structures in servitization in a
pluralist stance?

Within a dynamic and emergent
approach to servitization

Studying organizational structures’
evolution during the servitization
journey:

How do organizational structures
support/hinder the servitization
process?

How are organizational structures
modified and adapted throughout
the servitization journey?

How are organizational flexibility and
responsiveness implemented?

Within a dialogic approach to
servitization

Studying the tensions between
product and service organizations:

How do irreducible tensions between
product and service activities
(cultures, HRM practices, etc.)
influence organizational design?

How do organizational structures
pacify or accentuate the tensions
between product and service
activities?

Within a social approach to servitization Studying the role of actors in relation
to organizational design:

How do people (not only managers)
contribute to the co-creation of the
servitization process and to
organizational design?

How do cognitive models, tacit
knowledge, and organizational
learning interplay with
organizational structures?

How do interpersonal cooperation,
knowledge-sharing practices, mutual
goal-setting, and trust influence
organizational structures?

Within a critical realist approach to
servitization

Studying the causal mechanisms
leading to a specific
(separate/integrate) organizational
structure and the conditions under
which they do—and do
not—operate:

What is the role of corporate culture,
decentralization, collaboration, and
management commitment in
designing the organizational
structure?

What is the role of internal and
external factors such as
organizational size, existing structure
of the firm, relationships within the
network, position in the value chain,
industry and market conditions,
nature of competitive advantage,
etc.?
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These approaches could provide new and deeper insights on organizational
structures in servitization, that could in turn serve as more reliable bases for
the quantitative studies that are also called for (Rabetino et al., 2018).
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Coordinating and Aligning a Service Partner
Network for Servitization:

AMotivation-Opportunity-Ability (MOA)
Perspective

Jawwad Z. Raja and Thomas Frandsen

1 Introduction

Since the publication of the now seminal paper by Vandermerwe and Rada
(1988) over 30 years ago, the domain of servitization has gained much
traction. A recent extensive bibliometric review of the servitization domain—
and the related communities (product-service systems, solution business, and
service science)—consisting of over 1,000 papers is evidence of this increased
attention (Rabetino et al., 2018). A vast body of literature now addresses
the issues manufacturers encounter when attempting to shift toward greater
service provision to deliver advanced service and solution offerings (Baines
et al., 2009; Bigdeli et al., 2017; Parida et al., 2015; Raja et al.‚ 2013; Reim
et al., 2019).

Although the servitization literature has grown considerably over the last
three decades, the understanding of the challenges of managing a service
partner network is not as well developed (Parida et al., 2015; Raja &
Frandsen, 2017). Servitizing firms are often dependent on external partner
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organizations to realize opportunities for delivering services (Reim et al.,
2019; Spring & Araujo, 2013), especially in cases where abilities do not exist
internally to do so. To understand the service partner network, we adopt
the motivation-opportunity-ability (MOA) framework (Blumberg & Pringle,
1982; Boudreau et al., 2003; MacInnis et al., 1991; Rothschild, 1999) to
how partner organizations need to be motivated to behave in a way which
is congruent with the goals of the focal firm, which—in turn—requires the
focal firm to provide the opportunity and ability for service partners to deliver.
To align the MOA elements, there is a need for coordination of efforts across
the different actors so that any change to one aspect of the MOA of one
actor is likely to influence the MOA elements of other actors in a network.
We contribute to the servitization domain by arguing that it is a perennial
management challenge of continuously trying to align and coordinate MOA
elements within a service network, which may account for the challenges that
firms encounter in servitizing.
This chapter is structured as follows: next, we provide the theoretical back-

ground, followed by an illustrative case of a global Danish manufacturer,
highlighting their efforts and challenges in coordinating a service partner
network. We discuss how the need for coordination and alignment among
the different actors in a supply network is a key concern and how changes to
one actor’s MOA is likely to impinge on others in the network.

2 Theoreticl Background

In this section we discuss the service supply network consideration perspec-
tive, followed by an elaboration of the MOA framework.

Service Supply Network Considerations

Although a number of notable studies within a servitization context on
buyer–supplier relationships (e.g., Bastl et al., 2012; Finne & Holmström,
2013; Johnson &Mena, 2008; Saccani et al., 2014) and network perspectives
(e.g., Bigdeli et al., 2018; Hedvall et al., 2019) exist, there is a need for further
research that addresses the challenges of coordinating an internal and external
service partner network for servitizing firms. Previous research has demon-
strated that more complex service supply network configurations might be
necessary to create value for customers (Chakkol et al., 2014; Windahl &
Lakemond, 2006), with some arguing that the “ service network represents
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the missing link between the manufacturer and customers” (Reim et al.,
2019, p. 469).

Servitizing firms are confronted with choices as to whether they invest
and develop in the requisite market knowledge and capabilities for service
provision internally (Jovanovic et al., 2019) or opt for developing an external
service partner network (Chakkol et al., 2014; Kowalkowski et al., 2011;
Raja & Frandsen, 2017). Partnering with external actors affords opportuni-
ties to extend the reach of the firm without the need for investing in the
development of an internal service capability (Kowalkowski et al., 2011).
It is not unprecedented that many firms need to look beyond their own
firm boundaries to expand the service business. Moreover, the delivery of
complex services is likely to necessitate the need for cooperation and manage-
ment of inter-firm dependencies across the business network (Kowalkowski
et al., 2011, 2016). Lately, the discussion of service supply network consider-
ations has also extended to factor in the local industrial ecosystem perspective
(Kohtamäki et al., 2019).

A firm’s network is a necessary consideration as it is likely to play an impor-
tant role in the realization of opportunities (Spring & Araujo, 2013). Thus,
dependency on a supply network necessitates that the servitizing focal firm
understands its customer base and, most importantly, how its service part-
ners may contribute to value creation. Reim et al. (2019) posit that “prior
studies have assumed that the service strategies of service network actors and
manufacturers are inheritably aligned [and that there are] challenges related to
the ability of the service network to provide advanced services” (p. 469). We
contend that the MOA framework is a useful basis for exploring the manage-
rial challenges that servitizing manufacturers may encounter when relying on
both an internal and external service partner network.

MOA Framework

Within the extant literature, it is argued that human behavior can be
considered as a function of a person’s motivation, opportunity, and ability
(MOA) and that these three elements, when considered holistically, are the
antecedents to action (Blumberg & Pringle, 1982; Boxall & Purcell, 2016;
Siemsen et al., 2008). The following elaborates further on these elements:

• Motivation is considered an important factor in guiding human behavior
toward outcomes which are perceived as desirable (Boudreau et al., 2003)
and has a strong self-interest component (Rothschild, 1999). Motivation
includes factors such as willingness, readiness, interest, or desire (MacInnis
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et al., 1991), which set a person or organization up for action in terms of
the effort they are willing to exercise if they can see the benefits.

• Opportunity pertains to “situations in which the benefits of acting towards
a certain goal are clearly discernible. The willingness on the part of the indi-
vidual or firm may be present but the means by which to achieve that goal
may not. Thus, it is necessary to understand how conducive a given context
or situation is to realizing the identified opportunity” (Raja & Frandsen,
2017, p. 1659).

• Ability pertains to the skills, knowledge, attitudes, and behavior necessary
in the pursuit of desired goals. Ability thus is a requirement in order for an
individual to complete a given task competently. Organizations may strive
to address issues related to ability with staff by recruiting those that meet
the desired criteria in terms of skills, knowledge, and attitudes. They may
also invest in the training and development of staff to provide the necessary
ability to achieve goals.

Blumberg and Pringle (1982) suggest that these three MOA elements are
mutually reinforcing and important in directing the behavior of individuals
and/or organizations,1 and thus, any analysis needs to account for all three
elements.

Within a servitization context, motivation has been explored and delin-
eated into three notable categories: competitive, demand-based and economic
motivations (for detailed overview see Oliva & Kallenberg, 2003; Raddats
et al., 2016; Wise & Baumgartner, 1999). According to Raddats et al. (2016),
“motivations for manufacturers to servitise are often assumed to be a truism
and homogenous for all companies and sectors. In practice this is unlikely;
circumstances will differ and this will have a profound effect on the serviti-
sation process” (p. 573). Hence, there is a need to not only understand the
differing motivations that may exist but also how they may vary across actors
within a service network. In terms of the opportunity within a servitization
context, there is a considerable challenge for firms in transforming from their
traditional manufacturing base to being able to exploit the services and solu-
tions opportunity presented in new markets (Raja et al., 2017). Lastly, ability
within servitization pertains to the skills, knowledge, and attitudes of workers
required to perform within a service mode of operation. It may be incumbent
upon firms not only to consider the ability of their own employees, but also
that of partner organizations.

1 The MOA framework has typically been used at an individual level to examine human behavior,
which can also be applied at an organizational level of analysis (see Karatzas et al., 2020; Raja &
Frandsen, 2017).
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Within the servitization domain, there have been a few notable studies
that have drawn on the MOA framework. Johnstone, Wilkinson, and Dainty
(2014) undertook two in-depth case studies of firms adopting servitiza-
tion strategies arguing for the need to move beyond the focus on the
financial returns and consider other challenges. Drawing on the MOA
elements, they examined the human resource considerations in explaining the
service paradox (Gebauer et al., 2005). More recently, Karatzas et al. (2020)
deployed the MOA framework to examine a service network for a commer-
cial vehicle manufacturer. With a specific focus on training, they found
that “manufacturer-led formal training improves the performance of both
company-owned and independent service units, but the effect is stronger for
the latter” (Karatzas et al., 2020, p. 1103). This raises important implications
for servitizing firms that turn to external service partners and the need to
provide them with training so that they have the requisite skills, knowledge,
and ability to perform.

Building on the above, we consider that there is utility in the MOA
framework for extending the understanding of servitization, especially within
a service supply network context, which we consider in this chapter by
discussing a case study undertaken involving a manufacturer and its internal
and external service network. The MOA framework adopted complements
existing studies within the domain of servitization that have addressed the
difficulties manufacturers encounter in transitioning toward services. Each
of the MOA elements provides a means of understanding the main drivers
within a service network and the challenges encountered in addressing them.
Importantly, the need to consider how the different elements reinforce one
another is addressed within the servitization context. Moreover, we contribute
to the servitization domain by further advancing our understanding of the
service network perspective.

3 Case Illustration

To explore the supply network perspective using the MOA framework, we
draw upon a case study undertaken with a large Danish manufacturer,
PumpCo (a pseudonym), operating globally. PumpCo provides capital equip-
ment and solutions across an array of industries, with a large installed
base of products. Recently, the company has expanded its market share in
Asia, specifically targeting China as its second home market, after Europe.
PumpCo has developed a full range of services (e.g., spare parts, repair and
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maintenance, transportation, and the preventative and predicative mainte-
nance) to fully fledged customer solutions for Western markets. The Chinese
market offered opportunities to provide these services.
This case draws on data collected in two distinct rounds: (1) from the

headquarters (HQ) in Denmark and (2) from the Chinese subsidiary and
the authorized service partner network (ASPN). In total, we conducted 25
interviews over an extended period with key informants related to the service
business. During these interviews, we asked about the different elements
of the MOA framework from the perspective of each actor (the HQ, the
Chinese subsidiary, and the ASPN). We followed the process laid out for
template analysis (King, 2004) using the MOA framework. A more detailed
overview is provided in Raja and Frandsen (2017).

4 Findings

Drawing on the MOA framework, in this section, we provide insights into
the key issues and obstacles each actor encountered.

Motivation

PumpCo: At the HQ, senior management was cognizant of the changing
competitive environment in which the number of new entrants was
increasing, leading to price competition. To address this issue, PumpCo’s
motivation was to ensure they were perceived differently to their competitors.
This meant not mimicking the competition but focusing on the combina-
tion of products and services into solutions that addressed specific customer
needs. As such, advanced service offerings were considered an effective way to
address these customer needs and compete in the different markets. PumpCo
was motivated as part of its global strategy to ensure that services were
delivered in a standardized way, using procedures for sales and training for
subsidiaries to maintain and ensure consistent products and service quality
across the globe.

Subsidiary: As the company’s new second home market, the importance
of the Chinese subsidiary to PumpCo was elevated, and the personnel in
the Chinese subsidiary needed to grow the customer base by targeting and
securing high value contracts. This meant targeting larger customers such
as municipalities or government bodies in specific regions of the country.
The subsidiary was motivated to a large extent by being part of an estab-
lished and highly recognized global organization renowned for its innovations
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and product quality. The need to grow the service business was not lost on
personnel in the subsidiary, and targeting the installed base was deemed a
starting point. Within the subsidiary in China, the service department was
considered a cost center, resulting in the provision of services being largely
outsourced to the ASPN. It was considered cheaper to deliver services for
the large part through the external service partner network than through the
hiring, training, and use of PumpCo engineers.

ASPN : The motivation of the authorized service providers (ASPs) within
the service network was to satisfy customers and establish long-term relation-
ships, while increasing revenue. To do so successfully depended on being an
authorized partner of PumpCo, which in turn provided legitimacy in the
eyes of customers when delivering services. The ASPN was positioned in
such a way that it possessed knowledge of the customer base, making external
service providers valuable to PumpCo for growing and delivering services in
China. The Chinese subsidiary was responsible for the accreditation of the
ASPs, requiring them to meet a stringent criterion to maintain their oper-
ating license as an authorized partner. The ASPs generally sought recognition
for their work from PumpCo and the Chinese subsidiary but some ASPs felt
this was lacking in recent times.

Opportunity

PumpCo: For the HQ, services afforded an opportunity to make inroads
into the Chinese market, making service an important part of the business
strategy. Customers purchasing more complex products also valued services,
which presented an opportunity. Thus, services were viewed as a way of
increasing revenues and a means of greater profitability. Digitalization was an
important part of realizing this opportunity by capturing usage data on the
installed base and utilizing their analytical capabilities to provide customized
solutions that meet customer needs, such as more efficient energy utilization.

However, PumpCo was confronted with a number of difficulties in deliv-
ering more advanced services, notably the need for specific capabilities for
which the ASPN was not trained or experienced in. The challenge that
PumpCo HQ experienced was appreciating complexities of the Chinese
market, which are typically based on close and personal relationships with
customers (Guanxi ) (cf. Xin & Pearce, 1996). Thus, this called for a different
approach than those utilized in other markets.

Subsidiary: With the Chinese market being assigned as the “second home
market” by the HQ, the subsidiary was presented with an opportunity to



526 J. Z. Raja and T. Frandsen

play a greater role in growing the business, especially by expanding the busi-
ness to yet unexploited areas. The challenge, however, was that, although
PumpCo HQ considered services an important part, the Chinese subsidiary
did not place the same level of emphasis on services as essential to its strategy
to secure growth for the future. Deemed more important by the subsidiary
was PumpCo’s reputation for product quality in the Chinese marketplace.
Given the pivotal position of the external service providers in the network
and their close personal relations with customers, they were considered vital
in progressing the service strategy in China.

Internally, within the Chinese subsidiary, the difficulties largely pertained
to negotiating a local strategy for managing the ASPN with PumpCo HQ.
This primarily resulted from hierarchical differences between management
personnel in the HQ and in the subsidiary, where the senior service manager
at PumpCo’s HQ was positioned far higher in their organizational hierarchy
than their counterpart in the Chinese subsidiary. In addition, the Chinese
subsidiary lacked the necessary investment and infrastructure to provide
services internally on a large scale, which in turn meant the ability to exploit
opportunities for service was highly contingent on the ASPN.

Externally two main challenges were experienced with regard to competi-
tors: (1) other international competitors entering the Chinese market and (2)
newly emerging, local competitors that were reverse-engineering PumpCo’s
products and selling them at far lower prices.

ASPN : For service delivery, the ASPN found itself more optimally placed
to deliver services as it was more costly for PumpCo engineers to provide
the type of service support the majority of customers required, i.e., predom-
inately standard services. PumpCo also did not have the desire to invest
and coordinate a large dispersed service workforce considering the market
was still in an early phase of development. As for advanced services, this
was something that would take time to actualize, with necessary investment
from PumpCo to develop the external service partner network. As a conse-
quence, the ASPN was presented with the opportunity to leverage its position
between the Chinese subsidiary and the customers because detailed knowl-
edge of the installed base was not readily available to the subsidiary but was
instead rather dependent on the ASPN. Not surprisingly, the ASPN was able
to prioritize its self-interest, i.e., maintain their positions as key brokers and
maximize revenues for themselves. Understandably, they did not wish to give
up their position and relationships with the customers as these provided an
important means of selling more products and parts, while pushing more
basic services that they provided.
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Ability

PumpCo: In terms of ability, PumpCo’s main capabilities reside in the product
business due to its technical knowledge and expertise in developing innova-
tive products. This expertise manifests itself in the vast portfolio of specialized
products that PumpCo has accumulated for a range of customers. Although
the core capabilities reside in the products, PumpCo has also been investing
in the development of the service business to expand further. The challenge
is that local conditions do not allow for the service business to be scaled
in the same way the product business has, requiring the need for sensi-
tivity to local conditions. As described previously, in non-Western markets,
PumpCo is very reliant on the ASPN for the distribution of products and
delivery of basic services to customers. The service delivery model is very
much reliant on its ASPN and the need to work in cooperation with one
another. As such, PumpCo HQ stipulates the standards that the ASPN must
be compliant with. Likewise, the ASPN requires accreditations from PumpCo
to be considered a legitimate service partner for their products.

Subsidiary: The Chinese subsidiary, until recently, had predominately
focused on selling products. In recent years, the strategy shifted toward the
greater incorporation of services to grow. In this respect, it was deemed that
the subsidiary did not possess the requisite ability to provide basic services
on a large scale. The ASPN was however able to support and deliver the
services. This then led to the challenge of managing the ASPs, as the HQ had
concerns about allowing too much discretion over customer contact, fearing
the resulting relationships between the ASPN and the customers might be
detrimental for PumpCo. As a consequence, dependency on the ASPN was
considered a “necessary evil” by PumpCo’s HQ to penetrate the Chinese
market. Paradoxically, the successes of the ASPN were deemed “potential” lost
opportunities, or even losses, for PumpCo. At the same time, management
recognized the need for programs to further develop the competency level
of the ASPN, which was not considered fully capable of delivering advanced
services (cf. Reim et al., 2019). The challenge for the Chinese subsidiary then
was one of reconciling the need to grow the service business via the service
partner network knowing they were not fully capable of delivering the full
spectrum of services.

ASPN : The ASPN found itself in a fairly strong position in terms of
access to and knowledge of customers, and coupled with personal relation-
ships that had been developed, it played a vital role in delivering services. As
mentioned, although the opportunities for basic services existed on a larger
scale, the necessary skills for more advanced services were found to be lacking
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within the ASPN. So, while the ASPN had access to customers across a
fairly vast geographical area, PumpCo considered them to be no more than
suppliers of basic services and cheaper labor for the Chinese market. To large
extent, this is attributable to technicians within the ASPN not having received
the necessary formal training, something which PumpCo HQ attempted to
address through training manuals. Unfortunately, this was neither considered
adequate, nor was it customized to address the needs of high-end customers.
The general feeling was that the training from HQ could have been more
extensive. Moreover, a constant gripe of the ASPN was that they did not
receive sufficient guidance or appropriate product briefings from the Chinese
subsidiary, which consequently severely limited their ability to deliver the
quality of work that was required. Whereas, PumpCo considered the cost of
training external partners to high levels of risk to their business and instead
preferred to develop such capabilities in internal engineers and technicians.
Table 1 summarizes the key factors driving the MOA elements described

above and the challenges encountered for each actor.

5 Coordinating and Aligning MOA Elements
Across the Supply Network

Our research findings suggest that organizations are confronted with the
perennial task of trying to align the MOA elements to further their servi-
tization strategy not only at the individual actor level but also across actors.
We argue that changes in one of the MOA elements is likely to impinge
on other elements within and across actors. As a result, there is the peren-
nial need to seek alignment in respect of the actions taken to advance a
service strategy. Dependency on an external service partner network presents
additional complexities for management in terms of coordinating the actions
of multiple actors to achieve alignment. This implies that servitization is as
much a managerial challenge of coordination and alignment as it is a struc-
tural challenge of developing the appropriate strategy and structure for the
business.
Therefore, there is a need to understand the dynamic—that is, the constant

change, activity, and unfolding—relationship among the MOA elements,
relating to the ways in which PumpCo HQ seeks to develop a service strategy
that internally aligns the MOA. PumpCo has a clear motivation with respect
to their service strategy, yet the ability to actualize service opportunities has
not been fully grasped. To address this, PumpCo HQ has sought to support
its Chinese subsidiary. However, decisions undertaken at the subsidiary level
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tilt toward increasing dependency on external service providers, which, in
turn, creates opportunities and motivation among the ASPN, which has the
ability to provide—albeit mostly basic—service on a large scale. This point
is not lost on PumpCo HQ as it recognizes the lack of capabilities of the
subsidiary and ASPN to realize opportunities in the Chinese market in terms
of ensuring consistency of service delivery and the skills for more advanced
services and solutions as part of the global service strategy. To support and
develop the ASPN’s ability to deliver, the HQ sought to leverage its abilities
and provide training to, and certification of, the ASPN.
The complexities of coordinating and aligning the MOA elements across

the different actors are discussed below.

• Dynamic 1a and 1b—Developing a service strategy within PumpCo HQ :
The motivation for the HQ was to expand the business in China by
emphasizing the provision of services and allotting it as the “second home
market.” PumpCo wished to be perceived differently from competitors.
To do so, the focus was placed on customers by utilizing internal abili-
ties through combining products and services into integrated solutions for
customers.

• Dynamic 2a, 2b, and 2c—Realizing motivation and opportunity in the
Chinese subsidiary: PumpCo China was largely motivated by the prospect
of growing its market share. The Chinese subsidiary’s main ambition is
to expand its customer base and secure larger, more lucrative contracts.
Moreover, PumpCo personnel in China were motivated to create opportu-
nities for service sales, although they lacked the internal service technicians
and engineers necessary to expand the business. This, in turn, impacted
PumpCo’s ability to provide services reliably across a country the size of
China.

• Dynamic 3a—Leverage abilities in the subsidiary: Although opportunities
for growth were clearly evident, the question of whether the country
subsidiary possessed the ability to realize the opportunity was contested
internally in PumpCo. To further the service strategy, PumpCo deployed
expatriate managers from the HQ to the Chinese subsidiary to relay
the priority to local management. Given the service business was locally
considered to be a cost center, this consequently led to the outsourcing
of service provision being a more appealing option than servicing using
in-house capabilities, which were predominately maintained for customers
requiring advanced services.

• Dynamic 4a and 4b—Opportunities for the external service partner network:
The Chinese subsidiary has little difficulty in recruiting external service
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partners given the reputational capital PumpCo possess for its products.
Hence, services present an enticing opportunity for those that become
ASPs. For external partners, selling services is an opportunity to increase
their revenues which drives their motivations. Moreover, given the limited
control from PumpCo China, external service partners are in a fairly strong
position to benefit and even act opportunistically. The external network is
positioned as an intermediary between PumpCo and the end customers,
highly trusted by the latter and very knowledgeable about the installed
base. Although the ASPN was able to provide support services to the low-
end market (cf. Gebauer, 2006), such as repair and maintenance, the move
toward realizing opportunities for more complex and advanced offerings is
found to be somewhat beyond the current capabilities of external partners.

• Dynamic 5a—Ability to deliver service contingent on ASPN : PumpCo’s
Chinese subsidiary resolved its ability issue by turning to its external
ASPN, which allowed it to service the extensive installed base across the
country. For PumpCo HQ and the Chinese subsidiary, there was a realiza-
tion that they were not currently in a position to assume full control over
the end customer’s operations, hence the ASPN proved an important part
of the service strategy in the immediate and long term.

• Dynamic 6a—PumpCo leveraging its global capabilities : For PumpCo the
main challenges were to, first, develop the necessary abilities locally and,
second, support the transfer and sharing of knowledge from other markets
to support the development of advanced offerings on a larger scale (cf.
Reim et al., 2019). To do this required the monitoring and development
of the skill levels of the ASPN. In this regard, PumpCo HQ devised a
new policy of annually re-accrediting external service partners based on a
stringent ability criterion.

Figure 1 illustrates the MOA elements of each actor, with the lines and
corresponding numbers indicating how the dynamics described above unfold
within the network. Clearly evident is the motivation and opportunity for
growing services within PumpCo and its Chinese subsidiary, though the
ability to do so is—to a large extent—dependent on the external ASPN,
which presents numerous managerial challenges for PumpCo.
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Fig. 1 Coordinating MOA elements in the service supply network

6 Concluding Remarks andManagerial
Considerations

To date, research examining servitization phenomenon by drawing on the
MOA elements tends to focus on the focal firm (Johnstone et al., 2014).
We concur with these studies that the MOA elements within an organiza-
tion need to be mutually reinforcing (Blumberg & Pringle, 1982; Johnstone
et al., 2014). However, we also suggest that this needs to occur across a
supply network, which includes additional managerial complexities and chal-
lenges of coordinating and aligning the different elements across the supply
network actors. As such, each of the MOA elements need to be recognized as
important for enabling strategic change in support of services and to instigate
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motivation, create opportunities, and develop abilities not only for the focal
firm but also across the network.

We argue that there is a need to shift away from solely structural consider-
ations and toward the managerial challenges of coordinating and aligning the
different MOA elements for the actors in the network. For example, as illus-
trated above, the motivation of PumpCo HQ to actualize the service strategy
will impact the opportunity and ability of other actors within the supply
network. Although aligning the MOA elements may involve adjustments
to structural and infrastructural decision categories (Rudberg & Olhager,
2003), we suggest this to be a more dynamic managerial process in which the
different actors in the network impact, and are impacted by, the decisions
and actions of others. Although notable previous research on servitization
addresses the role of external partner networks (Kowalkowski et al. , 2011,
2016) and buyer–supplier relationships (Bastl et al., 2012; Saccani et al.,
2014), the managerial challenges of coordination and alignment are not as
well explored. We contribute to this body of research by focusing on external
service partner networks and the challenges of coordinating and aligning
activities in a supply network by drawing on the MOA framework. Of
particular note is the need for ongoing managerial attention to coordination
and alignment in order to mutually reinforce the MOA elements. Changing
MOA in one part of the network is likely to have implications for the MOA
elements in other parts of the network and underscores the dynamic nature
and managerial efforts required on an ongoing basis.
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