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Abstract  

This thesis is positioned at the intersection of product and service development and enabling 
digital technologies in the context of incumbent manufacturing firms. When these concepts are 
blended together into digital product-service systems, value growth and business model 
innovation may be achieved. However, incumbents may face a number of technical, 
managerial, and organizational challenges, which they must deal with in order to reap the full 
benefits of such a digital transformation. This research area has received an increasing amount 
of attention in recent years, but many research gaps still exist. Research addressing these gaps 
may support incumbent firms in their transformation towards fruitful digital product-service 
systems. 

This thesis explores three research questions: “How does the development of digital product-
service systems take place in incumbent manufacturing firms?”, “What managerial and 
organizational challenges and opportunities are encountered in the digitalization of product-
service systems?”, and “How does the use of a platform approach influence the innovation of 
digital product-service systems in incumbent manufacturing firms?”. The results build on the 
findings of five studies, all of which included at least one incumbent manufacturing firm. 
These firms were selected based on their histories as successful suppliers of physical goods and 
on the basis of their recent strategies to develop product-service systems facilitated by different 
digital technologies. 

The empirical findings suggest that digital transformation evolves in clear stages: an 
entrepreneurial phase, a platform-establishment phase, and an acceleration phase. The 
entrepreneurial spirit of a few individuals is important for initiating the first phase and for 
building the internal competences needed for continuous movement through the subsequent 
phases. The transition also includes a shift from integrated digital product-service systems to 
the use of a platform across several digital product-service offerings as a means to, for 
example, manage complexity and scale business-model portfolios. An additional finding is that 
the transformation into digital product-service systems involves the addition of new business 
models rather than the transformation of existing models.  

The transformation into digital product-service systems is associated with a number of 
managerial challenges and opportunities. The empirical findings presented here underline the 
importance of a holistic customer-value approach for the evaluation of the opportunities 
offered by a digital transformation. However, they also reveal that developing an understanding 
of the value dimensions of a new digital service offering may be difficult. While a platform 
stands out as a fruitful way to manage a number of challenges in the design of digital product-
service offerings and to avoid a service paradox with underperforming business models, it may 
be difficult to govern and manage across firm structures. More specifically, the challenges 
relate to: (1) platform governance, (2) ownership of various activities, (3) deriving an overview 
of related product and service development, and (4) the budgeting of product-service bundles. 
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A platform approach to digital servitization may positively affect the digital transformation of 
incumbent manufacturing firms by serving as a resource that can allow for business-model 
portfolios based on shared resources and capabilities. A platform is also a suitable resource for 
innovation and the prototyping of new potential offerings, as it can facilitate new combinations 
of existing modules and resources, which can be developed more rapidly than if they had to be 
developed from scratch for each proof of concept. Platforms can also be used for scaling 
fruitful product-service offerings.  

 

Keywords: Servitization, product-service system, digitalization, digital transformation, 
platform 
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Sammanfattning 

Två tydliga trender inom tillverkningsindustrin är ett ökat fokus på att erbjuda tjänster och en 
tilltagande digitalisering av erbjudanden. Denna utveckling kan generera flera fördelar för 
etablerade, tillverkande företag. Exempelvis kan både attraktiva kunderbjudanden och nya 
affärsmodeller skapas. Samtidigt medför en produkt-tjänstestrategi, baserad på digitalisering, 
ett antal nya tekniska och organisatoriska utmaningar.  

Denna avhandling syftar till att undersöka tre forskningsfrågor. Den första frågan undersöker 
hur utvecklingen av produkt-tjänstesystem, baserade på digitalisering, sker i etablerade 
tillverkande företag. Den andra frågan formuleras som vilka ledningsmässiga och 
organisatoriska utmaningar, samt vilka möjligheter företag möter i en sådan omställning? Den 
tredje frågan handlar om hur användningen av en plattformsstrategi påverkar innovation av 
digitala produkt-tjänstesystem? Slutsatserna bygger på resultat från fem olika empiriska 
studier, alla inkluderande ett eller flera etablerade industriföretag.  

De empiriska resultaten tyder på att digital transformation tenderar att utvecklas i tydliga steg – 
en entreprenöriell fas, en etableringsfas och en accelerationsfas. Entreprenörskap hos ett fåtal 
individer är viktig för initieringen av den första fasen och för att etablera intern kompetens 
nödvändig för en fortsatt förändring i kommande faser. Övergången innefattar också ett skifte 
från distinkta integrerade system, till användning av gemensamma plattformar, vilka utgör ett 
sätt att hantera komplexitet, men också en strategi för att hantera en portfölj av affärsmodeller. 
Ytterligare resultat visar att omvandlingen till digitala produkt-tjänstesystem snarare innebär ett 
tillägg av nya affärsmodeller, än att de befintliga modellerna förändras.  

Med digital transformation, och nya produkt-tjänsteerbjudanden baserade på etableringen av 
digitala produkt-tjänstesystem, följer ett antal utmaningar och möjligheter. De empiriska 
resultaten understryker vikten av att förstå olika kundutmaningar för att kunna ta tillvara på de 
mest intressanta möjligheterna med en digital transformation, men avslöjar också att det är en 
svår utmaning att förstå alla värdedimensioner i ett nytt digitalt erbjudande. En plattform 
framstår som en intressant strategi för att hantera ett antal utmaningar i utformningen av nya 
erbjudanden, men medför också nya utmaningar. Mer specifikt relaterar dessa utmaningar till 
(1) styrning av plattformen, (2) tydligt ägande av olika aktiviteter, (3) översikt över relaterad 
produkt- och tjänsteutveckling och (4) budgetering av produkt-tjänstepaket. En 
plattformsstrategi kan positivt påverka den digitala omvandlingen av etablerade 
tillverkningsföretag genom att vara en resurs som kan delas av flera olika affärsmodeller. 
Plattformen är också en resurs lämplig för innovation och prototypframställning av nya 
potentiella erbjudanden då nya kombinationer kan skapas av redan befintliga byggstenar och 
dessutom underlättar effektiv uppskalning av produkt-tjänsteerbjudanden. 
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Definitions  

 

 

Concept Definition 

Artificial 
intelligence (AI) 

“…activity devoted to making machines intelligent, and intelligence is that quality that 
enables an entity to function appropriately and with foresight in its environment” (Nilsson, 
2009, 13). 

Big data “…structured data such as organizational databases, and unstructured data generated by 
new communication technologies such as the IoT, as well as images, videos, audio” 
(Sestino et al., 2020, 1). 

Cyber-physical 
systems 

“Cyber-physical systems (CPS) are physical and engineered systems whose operations are 
monitored, controlled, coordinated, and integrated by a computing and communicating 
core” (Rajkumar et al., 2010, 731). 

Digital 
infrastructures 

“Digital technology tools and systems (e.g., cloud computing, data analytics, online 
communities, social media, 3D printing, digital makerspaces, etc.) that offer 
communication, collaboration, and/or computing capabilities to support innovation and 
entrepreneurship” (Nambisan, 2017, 1032). 

Digital innovation “…new combinations of digital and physical components to produce novel products” 
(Yoo, Henfridsson, and Lyytinen, 2010, 725).  

Digitalization “While digitization puts emphasis on digital technologies, the term digitalization has been 
coined to describe the manifold sociotechnical phenomena and processes of adopting and 
using these technologies in broader individual, organizational, and societal contexts 
(Legner et al., 2017, 301). 

Digital 
technologies 

“…digital technologies (viewed as combinations of information, computing, 
communication, and connectivity technologies) are fundamentally transforming business 
strategies, business processes, firm capabilities, products and services, and key interfirm 
relationships in extended business networks” (Bharadwaj et al., 2013, 470). 

Digital platforms “…an organizational form made up of a technological architecture and governance 
mechanisms for managing autonomous complementors. A platform's success depends on 
their engagement in value creation and capture” (Saadatmand, Lindgren, and Schultze, 
2019, 1).  

Digital 
servitization 

“The transition toward smart product-service-software systems that enable value creation 
and capture through monitoring, control, optimization, and autonomous function” 
(Kohtamäki et al., 2019, 383). 
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Digitization “…the technical process of converting analog signals into a digital form, and ultimately 
into binary digits, and is the core idea brought forward by computer scientists since the 
inception of the first computers” (Legner et al., 2017, 301). 

ICT Information and communications technology (Belvedere, Grando, and Bielli, 2013, 410). 

Industrial IoT 

 (IIoT) 

“IIoT characterises the proceeding digitised connection of industrial manufacturing 
resulting in a completely digitised, intelligent, connected, and autonomous factory” 
(Arnold, Kiel, and Voigt, 2016, 1). 

Industry 4.0 “The term Industry 4.0 stands for the fourth industrial revolution which is defined as a 
new level of organization and control over the entire value chain of the life cycle of 
products; it is geared towards increasingly individualized customer requirements. Industry 
4.0 is still visionary but a realistic concept which includes Internet of Things, Industrial 
Internet, Smart Manufacturing and Cloud based Manufacturing. Industry 4.0 concerns the 
strict integration of human in the manufacturing process so as to have continuous 
improvement and focus on value adding activities and avoiding waste” (Vaidya, Ambad, 
and Bhosle, 2018, 233). 

Internet of Things 
(IoT) 

“The Internet of Things (IoT), also called the Internet of Everything or the Industrial 
Internet, is a new technology paradigm envisioned as a global network of machines and 
devices capable of interacting with each other” (Lee and Lee, 2015, 431). 

Machine learning 
(ML) 

 “The machine’s ability to keep improving its performance without humans having to 
explain exactly how to accomplish all the tasks it’s given” (Brynjolfsson and McAfee, 
2017, 2).  

Product platform “…a set of subsystems and interfaces that form a common structure from which a stream 
of derivative products can be efficiently developed and produced” (Meyer and Lehnerd, 
1997, 39). 

Servitization “…synonymous with companies moving from selling products and basic services to 
selling product-service systems (PSS)” (Rabetino et al., 2018, 350). 

SMAC Social, mobile, analytics, and cloud computing technologies (Legner et al., 2017, 301). 
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1 Introduction 

1.1 Background 

The Future is Faster than You Think is the title of a management book claiming that 
converging technologies, such as artificial intelligence (AI), robotics, and sensor fusion, are 
transforming entire industries and their business models (Diamandis and Kotler, 2020). 
Similarly, the World Economic Forum concluded that new technologies, such as AI, analytics 
based on big data, cloud computing, and high-speed cellular communication, will drive 
business growth in a fourth industrial revolution (WEF, 2018). In addition, researchers have 
begun to recognize that digitalization may positively affect the ambitions of manufacturing 
firms to generate new business models based on the bundling of products and services into 
systems, and that such a shift would not be possible without these new technologies (Porter and 
Heppelmann, 2014, 2015; Brynjolfsson and McAfee, 2017; Ferrás-Hernández, 2020). 

This thesis has its starting point in servitization—a strategy adopted by incumbent 
manufacturing firms in which they bundle products and services into new business models—
and the more recent opportunity to further enhance such offerings with digital technologies. 
When products and services are blended together into such digital product-service systems, 
new value may be generated and new business models may emerge. To reap the full benefits of 
such a digital transformation, incumbents must address a number of technical, managerial, and 
organizational challenges (Kane et al., 2016; Raddats et al., 2019). Although the opportunities 
and challenges associated with this shift have been increasingly researched in recent years, we 
still need more knowledge in order to assist incumbents in fruitful transitions towards digital 
product-service systems. 

Incumbent manufacturing firms have their foundations in the transformation of different raw 
materials into various physical products, which are then marketed and sold to customers. While 
many of these firms may remain highly product oriented, there is a growing interest in 
complementing, or bundling, product offerings with services. Whereas products are material 
and tangible, services are generally described as “outputs produced to order and which cannot 
be traded separately from their production” (OECD, n.d.). The concept of services is not new 
to manufacturing firms, as many have always provided some level of service (Vargo and 
Morgan, 2005). However, in recent decades, the focus on services has become more holistic in 
many companies. Vandermerwe and Rada (1988) referred to this trend in their influential 
article “Servitization of Business: Adding Value by Adding Services.” Under the servitization 
paradigm, companies pay more attention to how combinations of products and services can 
better serve customers. The most advanced business models might even include operating 
customers’ equipment on their behalf. One definition summarizes this phenomenon in the 
following way: “servitization is the transformation of a firm from taking a product- to taking a 
service-centric approach. It represents a significant change in the business model and mission 
of the firm, whereby the service business serves as a growth engine of the firm” (Raddats et al., 
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2019, 207). The outcome of a servitization strategy in manufacturing firms is often referred to 
as a product-service system, or PSS (Kuijken, Gemser, and Wijnberg, 2017). More 
specifically, PSS has been defined as a “system that contains a physical product core, 
supplemented by specific non-physical services to provide value to consumers” (Chang, Miles, 
and Hung, 2014, 501).  

Different digital technologies not only enable advanced product-service combinations, but may 
also reshape processes, channel business models, or even disrupt entire industries (Porter and 
Heppelmann, 2014; Kane et al., 2016; Correani et al., 2020). The development of “converging 
technologies,” such as AI, robotics, sensors, communication networks, and digital 
infrastructures, is proceeding at an extremely rapid pace (Brynjolfsson and McAfee, 2017; 
Diamandis and Kotler, 2020). In this regard, the “law of accelerating returns” argues that we 
cannot predict the future by simply undertaking a linear extrapolation of the current progress, 
as the rate of progress is likely to increase exponentially over time (Teuscher, 2004).  

Many opportunities for new offerings arise at the intersection of digitalization and 
servitization. Consequently, firms may be able to create new business models that can better 
serve customers. However, firms face a number of barriers to digital transformation. Barriers 
identified in the literature include a requirement for different stakeholders to collaborate in new 
ways, demands for new types of knowledge and expertise, and a need to define these new 
offerings in such a way that they align with customers’ actual needs (Paiola and Gebauer, 
2020; Sjödin et al., 2020). The development of digital capabilities is also difficult (Kane et al., 
2016) , and many firms struggle to successfully build and scale their digitally enhanced 
business models (Cennamo et al., 2020; WEF, 2020). Firms will fail in their digital 
transformation if there is a disconnect between strategy formulation and strategy 
implementation (Correani et al., 2020). Moreover, some firms may invest more in innovative 
digital offerings than the returns the new business models generate, leading to a service 
paradox (Gebauer, Fleisch, and Friedli, 2005; Kowalkowski et al., 2017). 

A starting point is that incumbents need to decide which services they wish to provide. This 
decision then determines the capabilities needed to both create and deliver value according to 
the new business model (Correani et al., 2020). 

1.1 Problem discussion and purpose 

Product-service business models aim to serve customers better than they can be served with 
product offerings alone. Digital technologies facilitate more advanced offerings, but they also 
add complexity, as they require concurrent changes in several processes. This multifaceted 
business-model innovation challenges the way firms create, deliver, and appropriate value 
(Martinez et al., 2010; Sklyar et al., 2019; Cennamo et al., 2020; Correani et al., 2020), and 
affects not only the focal firm but also its customers and ecosystem partners (Tronvoll et al., 
2020). Notably, research on digital transformation and business-model innovation in relation to 
servitization and product-service systems is still scarce (Warner and Wäger, 2019; Sjödin et al., 
2020). 
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At least two critical aspects of digital transformation affect companies and need further 
exploration. The first relates to the effect of the digital revolution on PSS offerings and related 
business models. The servitization phenomenon has been researched for many years, but the 
effects of digital components on PSS business models has rarely been explored (Chowdhury, 
Haftor, and Pashkevich, 2018). Second, “digital technologies create disruptions triggering 
strategic responses from organizations” (Vial, 2019, 118). In other words, the literature has 
acknowledged that established organizational silos are a barrier to the fruitful implementation 
of novel digital product-service systems.  

One important, emerging component of PSS architectures are platforms that connect various 
resources, such as products and company-internal resources, with customers and ecosystems. 
The platforms are then used as a foundation for new business opportunities (Eloranta and 
Turunen, 2016; Cenamor, Rönnberg Sjödin, and Parida, 2017; Jovanovic, Sjödin, and Parida, 
2021). A platform approach could be one way to offer a rich digital product-service offering, 
while keeping related costs under control. There is strong support for the argument that smart, 
connected products offer an opportunity to transform both companies and industries (Porter 
and Heppelmann, 2014; 2015). Moreover, we already have examples of new technology-
enabled business models in which the customer no longer purchases the product, but rather 
access to machinery or even results. Such outcome-based contracts may be the most advanced 
form of servitization, as exemplified by the power-by-the-hour model from Rolls Royce 
(Smith, 2013; Grubic and Jennions, 2018). 

1.1.1 Aim of the thesis  
While numerous interesting opportunities are associated with digital servitization strategies and 
new business models based on digital product-service systems for incumbent manufacturing 
firms, there are also several barriers to the successful adoption of such an approach. The extant 
literature provides several insights into this complex phenomenon. At the same time, it 
acknowledges several gaps in our knowledge. One less-explored aspect is the process that 
incumbent manufacturing firms go through on their journey to bundle products and services 
into new offerings (Baines et al., 2017). The inclusion of digital technologies in digital 
product-service systems adds complexity to firms’ transformations towards a service 
orientation. The possibility that technological shifts in general may cause a business-model 
dilemma has been noted in the literature (Tongur and Engwall, 2014). This line of research 
suggests that technology implementation must be aligned with service innovation to ensure 
successful business-model innovation. However, the use of digital technologies to accelerate 
product-service business models has been less explored. For example, a recent systematic 
review noted both a fragmented and diverse stream of literature on digital transformation as 
well as a lack of consensus on what this concept is really about (Hanelt et al., 2020). For 
instance, while smart and connected products have been claimed to transform both companies 
and ecosystems (Porter and Heppelmann, 2014; 2015), agreement on what constitutes a smart 
product is lacking (Raff, Wentzel, and Obwegeser, 2020). Additional gaps in the extant 
knowledge exist in relation to, for example, the architecture of digital PSS platforms and 
governance approaches (Jovanovic, Sjödin, and Parida, 2021).  
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As outlined above, the literature demonstrates a lack of detailed knowledge on a number of 
aspects in relation to digital PSS. Therefore, the aim of this thesis is to explore the emergence 
of digital product-service systems in incumbent manufacturing firms, including the main 
opportunities as well as the barriers, and to investigate how a platform approach may support 
incumbents in their transformation. In the next section, I outline the remainder of this thesis.  

1.2 Thesis outline  

This thesis includes five papers and an extended summary. The cover paper starts with an 
exposition of extant theory, followed by a discussion of the research methodology and 
summaries of the appended papers. The analysis and discussion section then offers an 
aggregated analysis of the results of each paper in relation to the research questions, and 
discusses the implications for theory and practice. The last section presents the conclusions as 
well as a discussion of the limitations and suggestions for future research.  
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2 Exposition of theory 

This section presents extant research on the innovation of product-service systems in 
manufacturing firms, and how this innovation is influenced by recent digitalization and 
platform trends. The review first covers “servitization,” a term introduced by Vandermerwe 
and Rada (1988) that describes corporations’ transitions towards adding more value by 
increasing the share of services in their portfolios. The outcomes of servitization strategies 
often take the shape of offerings in which products and services are brought to market in 
different combinations. These combinations are commonly referred to as “product-service 
systems” (Chang, Miles, and Hung, 2014), although other terms are also used (Park, Geum, 
and Lee, 2012). These combinations of products and services may be fairly simple or rather 
advanced, and their elements may even be seen as inseparable in the eyes of the customer. As 
the offerings become more integrated, manufacturing companies are expected to become 
solution providers, rather than solely product suppliers. The nature of their customer 
interactions thereby changes from transactional to relational (Oliva and Kallenberg, 2003; 
Windahl and Lakemond, 2010). 

Digitalization has increasingly been used to facilitate the development of new and more 
advanced services, building on the fact that new digital technologies offer opportunities to 
connect products and services with partners, processes, and customers (Hsu, 2007). This digital 
transformation affects companies throughout the value chain, and it can influence how value is 
crated, delivered, and appropriated, which means that existing business models need to be 
adjusted (Kindström, 2010), or that new business models are being added to existing ones with 
the ambition of arriving at a successful business-model portfolio (Aversa, Haefliger, and Reza, 
2017). In recent years, researchers have reported that a third wave of digital transformation is 
accelerating opportunities for digital transformation and business-model innovation (Legner et 
al., 2017; Verhoef et al., 2021). 

2.1 Business-model innovation 

Every business has a business model. Whenever the nature of the business changes, the model 
that outlines the business logic must change as well. Business models can be described in 
different ways, but one generally accepted view is that a business model should include the 
value-creation, value-delivery, and value-appropriation parts of the business (Teece, 2010). 
Another definition points to four important aspects to be included in the model: 1) customer 
identification, 2) customer engagement, 3) value delivery and linkages, and 4) monetization 
(Baden-Fuller and Haefliger, 2013). As both of these definitions indicate, the business-model 
concept is not only about the transaction part of a business, the strategy for going to market, or 
how the products and services are produced. A business model must also link the various 
aspects to each other.  

 

 

7 
 

2 Exposition of theory 

This section presents extant research on the innovation of product-service systems in 
manufacturing firms, and how this innovation is influenced by recent digitalization and 
platform trends. The review first covers “servitization,” a term introduced by Vandermerwe 
and Rada (1988) that describes corporations’ transitions towards adding more value by 
increasing the share of services in their portfolios. The outcomes of servitization strategies 
often take the shape of offerings in which products and services are brought to market in 
different combinations. These combinations are commonly referred to as “product-service 
systems” (Chang, Miles, and Hung, 2014), although other terms are also used (Park, Geum, 
and Lee, 2012). These combinations of products and services may be fairly simple or rather 
advanced, and their elements may even be seen as inseparable in the eyes of the customer. As 
the offerings become more integrated, manufacturing companies are expected to become 
solution providers, rather than solely product suppliers. The nature of their customer 
interactions thereby changes from transactional to relational (Oliva and Kallenberg, 2003; 
Windahl and Lakemond, 2010). 

Digitalization has increasingly been used to facilitate the development of new and more 
advanced services, building on the fact that new digital technologies offer opportunities to 
connect products and services with partners, processes, and customers (Hsu, 2007). This digital 
transformation affects companies throughout the value chain, and it can influence how value is 
crated, delivered, and appropriated, which means that existing business models need to be 
adjusted (Kindström, 2010), or that new business models are being added to existing ones with 
the ambition of arriving at a successful business-model portfolio (Aversa, Haefliger, and Reza, 
2017). In recent years, researchers have reported that a third wave of digital transformation is 
accelerating opportunities for digital transformation and business-model innovation (Legner et 
al., 2017; Verhoef et al., 2021). 

2.1 Business-model innovation 

Every business has a business model. Whenever the nature of the business changes, the model 
that outlines the business logic must change as well. Business models can be described in 
different ways, but one generally accepted view is that a business model should include the 
value-creation, value-delivery, and value-appropriation parts of the business (Teece, 2010). 
Another definition points to four important aspects to be included in the model: 1) customer 
identification, 2) customer engagement, 3) value delivery and linkages, and 4) monetization 
(Baden-Fuller and Haefliger, 2013). As both of these definitions indicate, the business-model 
concept is not only about the transaction part of a business, the strategy for going to market, or 
how the products and services are produced. A business model must also link the various 
aspects to each other.  

 



 

8 
 

Firms aiming to change certain aspects of their current operations can proactively work with 
business-model innovation. Research has proposed that continuous business-model innovation 
could be an excellent way to outperform the competition and that business-model innovation 
may be a key focus area in itself (Mitchell and Coles, 2003). Business-model innovation has 
been described as the output of an innovation process that replaces and/or revises the current 
business model (Foss and Saebi, 2016). For companies, understanding when it is time to alter a 
business model is a fundamental priority (Johnson, Christensen, and Kagermann, 2008), as is 
initiating this innovation process before it is too late (Massa and Tucci, 2013). Business-model 
innovation may redefine existing offerings, including value delivery and appropriation, but is 
not in itself a process for identifying new products or services (Björkdahl, 2009). While the 
extant literature has not yet reached complete agreement on the topic of business-model 
innovation (Warner and Wäger, 2019), servitization strategies among incumbent 
manufacturing companies that combine products and services into new offerings have been 
linked to a need for business-model innovation (Kindström, 2010). In addition, research has 
shown that product-service systems are a special type of business model (Adrodegari, Pashou, 
and Saccani, 2017; Kuijken, Gemser, and Wijnberg, 2017).  

Both products and services are familiar to industrial manufacturing firms, but servitization 
strategies challenge traditional business logics by blending physical goods and services into 
product-service systems (Baines et al., 2009). Industrial product-service business models can 
have different configurations (Adrodegari, Pashou, and Saccani, 2017; Brax and Visintin, 
2017) that assign more or less weight to the product and service components. The next section 
explores the literature on servitization and product-service systems, starting with an exposé of 
services, followed by an examination of why products will remain important as the service 
focus increases. 

2.2 Servitization and product-service systems 

This review of servitization and product-service systems starts with an exposition of services as 
a concept. It then explains why manufacturing still matters before exploring the phenomenon 
of servitization and related concepts. 

2.2.1 The concepts of products and services  

Many manufacturing companies have a long history of producing goods. Adam Smith even 
used the term “productive labor” to denote the production of goods that can be stored, and then 
later exchanged for money (Smith, 2007). The Cambridge Dictionary describe a “product” as 
“something that is made to be sold, usually something that is produced by an industrial 
process” (Cambridge Dictionary, n.d.). Services, on the other hand, have been described as 
something that “cannot be traded separately from their production” (OECD, n.d.). These 
definitions of products and services also find support from the International Organization of 
Standardization (ISO), which in standard ISO 9000:2015 defines the method of production as a 
means to distinguish between products and services. While products can be produced without a 
transaction involving both a supplier and a customer, services require the involvement of both 
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parties (International Organization for Standardization, n.d.). Services are sometimes defined 
as different from products based on four factors: intangibility, heterogeneity, inseparability, 
and perishability (Shostack, 1977; Zeithaml, Parasuraman, and Berry, 1985). Lovelock and 
Gummesson (2004) adopt another perspective and propose temporary possession versus 
ownership as the main differentiators.  

Services and products may differ in nature, but most companies are involved in services in 
some way (Vargo and Morgan, 2005). Various customer-support services, such as product 
support, after-sales services, and technical support, may increase customer satisfaction, and 
improve the success of new products. Examples of aftermarket services include installation, 
documentation, maintenance and repair, and user training (Coffin and New, 2001). Loomba 
(1998) points out that manufacturers provide after-sales services to ensure that customers enjoy 
trouble-free operation. Notably, aftermarket services may become a high-margin business, 
which may facilitate significant revenue generation for companies (Cohen, Agrawal, and 
Agrawal, 2006).  

2.2.2 Why manufacturing still matters 

The belief in the value of services grew to such an extent that some suggested that a post-
industrial economy was approaching that would render products obsolete in favor of a service-
only economy. Cohen and Zysman (1987) challenged this clam by arguing that the post-
industrial economy was a myth, and that advanced services were linked to production know-
how and control. A lost edge in manufacturing also makes the offering less competitive. The 
fact that aspects of services and products are delicately intertwined is also highlighted in an 
article entitled “Services in the new industrial economy,” which concludes that both 
manufacturing and services matter (Miles, 1993). In other words, products and services provide 
more value when they are combined. 

In their seminal article, “Servitization of business: Adding Value by Adding Services,” 
Vandermerwe and Rada (1988) stress that products and services are closely interlinked and 
together facilitate value generation for corporations. The term “servitization” has since been 
widely used to denote the strategy of bundling products and services for greater value 
generation. Vandermerwe and Rada (1988) describe the rising trend of offering different 
bundles of products and services, and discuss how they can be one way to better service 
customers and, thereby, also generate more value. They also note that this transition is linked 
to new challenges for corporations, as manufacturing companies need to include services in 
their strategies. Several authors have offered different definition of servitization, as outlined in 
Table 1. A common denominator is that these definitions describe the phenomenon as a 
process and as a transformation away from product centricity toward new business models in 
which services play an increasingly important role.  
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Table 1. Definitions of servitization 

Authors Definitions of servitization 

Baines et al. (2017) “Servitization being a process of building revenue streams for manufacturers from 
services” (257). 

Raddats et al. 
(2019) 

“Servitization is the transformation of a firm from taking a product- to taking a service-
centric approach. It represents a significant change in the business model and mission of 
the firm, whereby the service business serves as a growth engine of the firm” (207). 

Kowalkowski et al. 
(2017) 

“Servitization is defined as the transformational process of shifting from a product-
centric business model and logic to a service-centric approach” (7). 

Rabetino et al. 
(2018) 

“Servitization is “synonymous with companies moving from selling products and basic 
services to selling product-service systems (PSS)” (350). 

Kuijken, Gemser, 
and Wijnberg 
(2017) 

“Servitization relates to manufacturing companies shifting their business focus from 
designing and selling physical products only, to designing and selling a system of 
products and services” (33). 
 

“As a notable outcome of the servitization strategy, manufacturers may offer PSS” (33). 
 

Kuijken, Gemser, and Wijnberg’s (2017) definition explicitly links servitization to 
manufacturing companies, and further states that the transition means to include services 
without necessarily leaving the product focus. As such, it is the definition used in this thesis. In 
the next section, I elaborate further on the simultaneous focus on products and services in 
different combinations.  

2.2.3 From products to products and services 

A servitization strategy involves a shift of the firm’s internal approach away from a sole focus 
on developing, manufacturing and selling products toward a focus on integrated product-
service offerings that “deliver value in use” (Baines et al., 2009, 14). New innovations should 
focus on addressing the jobs customers need to be done, regardless of whether those needs can 
be addressed through a product or a service (Christensen et al., 2007). This has been expressed 
as “People don’t want a quarter inch drill. They want a quarter inch hole” (Christensen, Cook, 
and Hall, 2005, 76). Such a shift in focus requires innovations of different capabilities and 
updates of existing processes. In this regard, the extant literature highlights that such a 
transformation may pose significant challenges for manufacturing firms (Baines et al., 2017).   

The phenomenon of evolving product portfolios to include services, and even bundles of 
products and services has received attention from scholars from different research fields, such 
as services marketing, services management, operations management, product-service systems, 
and service-science management and engineering (Lightfoot, Baines, and Smart, 2013). Table 
2 outlines some of the communities engaged in servitization-related research. 
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Table 2. Servitization research communities (based on Lightfoot, Baines, and Smart, 2013) 

Research 
Community 

Research view 

Services 
marketing 

Service-dominant logic (SDL) is a key concept. “The SDL is based on a metaphorical 
view of co-creation and value co-creation, in which the firm, customers and other actors 
participate in the process that leads to value for customers” (Grönroos and Gummerus, 
2014, 206). 
 

“The authors believe that the new perspectives are converging to form a new dominant 
logic for marketing, one in which service provision rather than goods is fundamental to 
economic exchange” (Vargo and Lusch, 2004, 1). 
 

In service-dominant logic, value is defined as “always intangible, heterogeneously 
experienced, co-created, and potentially perishable” (Vargo and Lusch, 2008, 28). 

Operations 
management 

“Servitization is the innovation of a manufacturing organization’s capabilities and 
processes to shift from selling product to selling an integrated product and service offering 
that delivers value in use” (Baines et al., 2009. p. 555).  
 

A model developed by Tukker (2004) outlines this process in a PSS continuum. 
 

Product-centric services of interest, i.e., the manufactured product plays a key role in the 
integrated offering (e.g., maintenance and repair, up-time, service contracts) (Lightfoot, 
Baines, and Smart, 2013). 

Product-service 
system 

A product-service system is a business model focused on a need or demand (Tukker and 
Tischner, 2006). 

Service science Mainly originates from the information system (IS) domain (Lightfoot, Baines, and Smart, 
2013). 

 

Even though the concepts developed in the different fields share much of their overall focus 
and research agenda, no commonly used framework or nomenclature accommodates all of the 
different concepts (Park, Geum, and Lee, 2012). Other examples of terms used in the literature 
include “integrated product-service offering” (IPSO) (Lindahl, Sundin, and Sakao, 2014) and 
“integrated solutions” (Wise and Baumgartner, 1999), which Storbacka (2011, 699) defines as 
“longitudinal relational processes, during which a solution provider integrates goods, service 
and knowledge components into unique combinations that solve strategically important 
customer specific problems, and is compensated on the basis of the customer's value-in-use.” 

In this thesis, I mostly use the terminology and arguments from the product-service systems 
field, as this stream of research considers incumbent manufacturing firms, which largely aim to 
complement earlier product offerings with services rather than replace products with services. 
The aim for such companies—and the expected outcome of their servitization strategies—is to 
create new offerings in which products and services are combined to create new offerings 
(Chang, Miles, and Hung, 2014). However, this thesis also uses some concepts from operations 
management, as “there is a striking overlap in concepts relating to servitization within the 
operations management and PSS communities” (Lightfoot, Baines, and Smart, 2013, 1413). 
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2.2.4 Product-service systems 

The concept of product-service systems, or PSS, was first defined by Goedkoop et al. (1999, 
111) as “a marketable set of products and services capable of jointly fulfilling a user’s need.” 
This is one of the most commonly cited definitions of PSS (Haase, Pigosso, and McAloone, 
2017). PSS is the outcome of a servitization strategy (Kuijken, Gemser, and Wijnberg, 2017), 
and it is a special type of business model or value proposition (Tukker and Tischner, 2006).  

The ratio between products and services can vary among different value propositions. This is 
well explained in an early work by Tukker (2004), which provides an overview of different 
types of product-service systems. Between pure products and pure services lies a spectrum of 
PSS business models in which the ratio of products to services differs. As shown in Figure 1, 
these business models can be further classified as: I) product oriented, II) use oriented, or III) 
result oriented (Tukker, 2004).  

 

Figure 1. PSS business model outline (based on Tukker, 2004) 

Each of the three categories suggested by Tukker (2004) have different subcategories that 
further describe the respective business models. The first category—product orientation—has 
two subcategories: product-related models (BM 1) and advice and consultancy (BM 2). The 
second category—use orientation—has three subcategories: product lease (BM 3), product 
renting or sharing (BM 4), and product pooling (BM 5). The third category—result 
orientation—also has three subcategories: activity management (BM 6), pay-per-service unit 
(BM 7), and functional result (BM 8). In total, therefore, this outline includes eight types of 
PSS models, ranging from one that is highly product related to one focusing on functional sales. 
The classification model developed by Tukker (2004) is still widely cited (Adrodegari et al., 
2015). 

Since Tukker (2004) presented his model, digitalization has entered the scene. Recent work 
suggests that digitalization in general should be included in classification models. One such 
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taxonomy model, developed by Aas et al. (2020), sets out to categorize the business models of 
manufacturing firms that have entered into digital servitization. The proposed model suggests 
the use of value creation, value delivery, and value capture as the main dimensions, with 
subdimensions of whether the ownership is transferred, whether the offering is product or 
service oriented, and whether the service is “smart.” This results in eight business-model 
combinations, which are outlined in Table 3. One key difference between this model and the 
model developed by Tukker (2004) is the “smart” dimension in the value delivery. I further 
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As discussed above, incumbent manufacturing firms that adopt a servitization strategy and 
launch new PSS business models may enjoy several benefits. When products and services are 
combined, they are more likely to fulfil a customer’s need (Goedkoop et al., 1999), which then 
has a number of related benefits for both the supplier and the customer. A recent systematic 
literature review summarizes the value outcomes for manufacturers along four dimensions, 
each of which assesses a specific aspect (Garcia Martin, Schroeder, and Ziaee Bigdeli, 2019). 
The first dimension, which is economic, assesses financial costs and benefits as well as value 
outcomes related to profit, market share, and supplier efficiency. The second dimension is 
strategic and assesses competitiveness and value outcomes related to, for example, strategic 
position. The third dimension relates to knowledge and assesses innovativeness as well as 
value outcomes related to market intelligence and innovativeness. The final dimension is 
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personal. It assesses legitimacy along with such value outcomes as customer retention and 
referrals. This demonstrates that there are several reasons for companies to target business 
models that include both products and services. For incumbents, a mix of competitive, 
economic, or customer demands may drive a desire to pursue product-service systems. 

Many scholars have elaborated on specific aspects of these dimensions. The bundling of 
products with services has the potential to create new revenue streams that are less cyclical 
than those of pure product offerings (Baines et al., 2007). As PSS offerings likely address a 
larger share of issues that customers face in their daily operations (sometimes even operating 
the equipment on behalf of the customer) (Baines et al., 2017), they may facilitate closer 
relationships and increased customer loyalty (Gaiardelli et al., 2014, (Vandermerwe and Rada, 
1988; Gaiardelli, Martinez, and Cavalieri, 2015)  From an incumbent perspective, PSS 
offerings are more difficult for the competition to mimic than pure product offerings. Other 
potential benefits include enhanced competitive advantage (Oliva and Kallenberg, 2003), 
increased profitability (Oliva and Kallenberg, 2003), the ability to climb the value chain 
(Tongur and Engwall, 2014), less direct price competition (Malleret, 2006), reduced 
environmental impact (Mont, 2002), and differentiation (Kindström, Kowalkowski, and 
Sandberg, 2013). 

The transition to a larger share of product-service systems is a complex undertaking that likely 
entails not only several simultaneous benefits, but also several challenges. An important part of 
a servitization strategy is matching all potential benefits with their associated costs in order to 
avoid a paradox in which investments are outweighed by the cost of developing PSS offerings. 
This calls for a holistic view of the potential benefits, and related challenges. 

2.2.6 Service paradox 

The literature has mainly approached the servitization phenomenon from an optimistic angle 
(Nordin et al., 2011). However, as discussed above, not all companies experience only positive 
effects of a PSS approach (Kowalkowski et al., 2017). While there are solid arguments for 
incumbents to offer product-service systems, such an approach may also entail great risks, 
including the potential for bankruptcy (Benedettini, Neely, and Swink, 2015; Rabetino, 
Kohtamäki, and Gebauer, 2017). The situation in which the investments used to develop and 
deliver new PSS offerings are not offset by corresponding financial returns has been referred to 
as a “service paradox” (Gebauer, Fleisch, and Friedli, 2005), “servitization paradox“ 
(Kharlamov and Parry, 2021) or “deservitization (Kowalkowski et al., 2017). Nordin et al. 
(2011) argue that the challenges companies face may be grouped into operational risk, strategic 
risk, and financial risk. 

Our knowledge about the service paradox highlights the need to focus on the services for 
which a sufficient return can be expected. This makes the choice of service ambition a key 
strategic question that could affect revenues as well as the investments needed to realize the 
service potential. Notably, “strategy is about choice” (Gavetti and Rivkin, 2005, 1). As a first 
step, incumbents must decide which services should be in focus out of all potential services 
that could be developed. That strategic choice will have major implications not only for 
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potential financial opportunities but also for factors driving the costs of the development, 
delivery, and value appropriation of new service offerings (Correani et al., 2020). 

Much of the research on the servitization of manufacturing firms lacks a connection to how 
various digital technologies may support manufacturers in their desire to deliver advanced 
product-service systems (Lightfoot, Baines, and Smart, 2013). Only relatively recent literature 
highlights the fact that various technologies make industries smart and, thereby, facilitate 
efficiency improvements based on digital technologies (Parida, Sjödin, and Reim, 2019).  

2.3 Digital PSS 

2.3.1 Digitization and digitalization 

The opportunities aligned with different digital aspects of servitization have long been 
underexplored in the literature (Coreynen, Matthyssens, and Van Bockhaven, 2017; Ardolino 
et al., 2018; Parida, Sjödin, and Reim, 2019). Most of the published work relates to the 
digitizing of information rather than to how digitalization can help transform companies, or 
digital transformation (Parviainen et al., 2017). Servitization and various digital technologies 
have primarily been researched in isolation, and it is only recently that these two aspects have 
been researched as one phenomenon. This phenomenon, which is referred to as “digital 
servitization” (Paschou et al., 2020), is defined as “the convergence of servitization and 
digitalization” (Gebauer et al., 2020, 1). 

Many different digital concepts are used in the literature. Some of them are similar and they are 
sometimes used interchangeably. One example is “digitalization,” which is related to, but not 
fully interchangeable with, “digitization.” While digitization refers to digital technologies, 
digitalization includes how the use of digital technologies may change processes and business 
models, and facilitate the generation of value and revenue (Legner et al., 2017; Verhoef et al., 
2021). 

Many authors have discussed the digital evolution. The extant literature includes more general 
work as well as articles that specifically address one or a few technologies. In the former 
category, Legner et al. (2017) outline three waves in digital transformation: digitization, 
digitalization, and social, mobile, analytics, and cloud computing (SMAC) technologies. 
According to these authors, we are currently in the third wave. In a similar vein, Verhoef et al. 
(2021) suggest that the digital evolution has three stages: digitization, digitalization, and digital 
transformation. Adner, Puranam, and Zhu, (2019) propose that digitalization is the first step in 
a digital transformation, while Schaller et al. (2019) talk about three levels of digitization: 
digital products and services, digital processes and decisions, and digital business models. 
Porter and Heppelmann (2014, 2015) use the concept of “smart” as something that can 
transform both companies and industries, and indicate that it may include several technologies. 
In terms of examinations of more specific technologies, the literature includes research on 
sensors, actuators, and connectivity embedded in products (Björkdahl, 2009; Porter and 
Heppelmann, 2014); big data capabilities (Opresnik and Taisch, 2015); digital infrastructures 
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(Tilson, Lyytinen, and Sørensen, 2010); and artificial intelligence and machine learning 
(Brynjolfsson and McAfee, 2017).  

Various digital technologies are known to have great transformational power and the ability to 
transform entire business models. As companies increasingly start to exploit the possibilities of 
digitalization, their business models will be affected (Aas et al., 2020). In conclusion, digital 
technologies are often a necessary capability for enabling new types of digitalized service 
offerings. 

2.3.2 Digitalization of product-service systems 

As discussed above, digitalization can facilitate new opportunities for manufacturing 
companies in their attempts to build new product-service systems. Such technologies can, for 
example, help transform data into information, which when combined becomes knowledge, 
and can then become wisdom, according to the data, information, knowledge, and wisdom 
(DIKW) pyramid (Ardolino et al., 2018). 

These efforts have been referred to as “digital servitization” (Kohtamäki et al., 2019) or “smart 
PSS” (Chowdhury, Haftor, and Pashkevich, 2018; Hagen, Kammler, and Thomas, 2018). More 
specifically, Kohtamäki et al. (2019, 383) define digital servitization as “the transition toward 
smart product-service-software systems that enable value creation and capture through 
monitoring, control, optimization, and autonomous function,” and argue that digitalization 
reshapes the business model by connecting products with ecosystems. These authors also 
suggest that three aspects of the business model become important: solution customization, 
solution pricing, and solution digitalization. Lerch and Gotsch (2015) argue that companies 
follow a transformation path in their journey towards digitalized PSS (see Figure 2).   

 
Figure 2. Transformation paths in digital PSS (based on Lerch and Gotsch, 2015) 
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In many way, this path resembles the journey presented by Tucker (2004). Even though Lerch 
and Gotsch’s (2015) product-service system transformation path includes digital components, 
it still gives the impression that companies move away from product offerings into increasingly 
advanced and bundled offerings. Notably, the paths laid out by Tukker (2004) on PSS and 
Lerch and Gotsch (2015) on digital PSS largely ignore the discussion of whether companies 
actually shift their entire operation towards advanced services or if, instead, the product 
business and related business models remain key value generators long after incumbents have 
started their digital transformation. Recent literature also suggests that a servitization strategy 
implies “moving from selling products and basic services to selling product-service systems” 
(Rabetino, Kohtamäki, and Gebauer, 2017, 350) or that “digitalization transforms the business 
models of solution providers” (Kohtamäki et al., 2020, 380). If, however, new digital business 
models do not replace earlier transactional business models but are slowly and gradually added 
as complements, companies may face even more difficulties in strategy implementation, as 
somewhat different logics will need to coexist.  

Digital transformation is a challenging undertaking and many companies struggle to 
successfully implement new digital product-service business models. Companies must 
carefully plan how to implement their digital PSS strategies, as such business-model 
innovations may affect not only the value proposition, but possibly also channel strategies, 
ecosystem partners, and value appropriation (Correani et al., 2020). The next section outlines 
several managerial and organizational issues in the development and use of digital PSS. 

2.4 Managerial and organizational issues in the development and use of digital PSS 

One recent estimation claims that up to 84% of all digital transformation projects fail (Correani 
et al., 2020). Another study predicts that only 21% of PSS business transformations are 
successful (Kreye, Goh, and Newnes, 2018). These figures suggest that a digital transformation 
carries several challenges for managers and organizations. The extant literature has pointed out 
that incumbents may face managerial issues when addressing complex problems, such as 
modularization (Persson and Åhlström, 2006), as well as organizational issues when 
introducing new technologies (Katz and Allen, 1985). In essence, this means that management 
decisions may challenge existing routines, processes, and structures, which then become 
organization issues. Such aspects have also been pointed out in relation to digital PSS 
transformations. One initial challenge managers face is the need to choose PSS offerings on 
which to focus (Correani et al., 2020) and to then facilitate their organizations in designing, 
producing, and delivering those services (Brax, 2005). After a firm has decided on an offering 
strategy and defined its scope, managers will encounter a business-model challenge. In this 
regard, one literature review identifies four archetypes of IoT-enabled business models: the 
add-on business model, the usage-based business model, the solution-oriented business model, 
and the sharing business model (Suppatvech, Godsell, and Day, 2019). Each of these business 
models is associated with a set of benefits as well as a number of barriers to successful 
implementation. These barriers may relate to, for example, technical issues, high upfront 
investments, or a lack of ability to develop innovative offerings that align with customer needs. 
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Many companies experience difficulties in innovating existing business models, and they often 
retain their existing models even when they are affected by digitalization and servitization 
(Linz, Müller-Stewens, and Zimmermann, 2017). One reason highlighted by Warner and 
Wäger (2019, 330) is that “path dependencies are major barriers for business model 
transformation.” The difficulty of changing an existing business model has also been pointed 
out in other research. Notably, business models are not only difficult to change by design, but 
the resistance to change also increases over time. Another challenge for managers lies in a 
paradox—advanced capabilities that are highly valuable in one set of business models may be 
either unsuitable for or run counter to other models (Christensen, Bartman, and van Bever, 
2016). 

The new value creation also relates to another managerial challenge—the need to appropriate 
the newly generated value and, relatedly, to correctly price the new offerings (Kreye, Goh, and 
Newnes, 2018). The extant research indicates that both the supplier and the customer may lack 
an accurate value understanding, which would otherwise serve as a suitable foundation for 
value-based pricing (Hinterhuber, 2017; Snelgrove, 2018). Additional challenges are associated 
with the introduction of digitalization as a facilitator of more advanced PSS offerings. 
Digitalization adds another dimension of complexity, one facet of which is the inclusion of IoT 
and big data for the generation of advanced digital PSS offerings (Sestino et al., 2020). A 
similar challenge is pointed out by Diamandis and Kotler (2020), who suggest that converging 
technologies are accelerating digital-transformation opportunities.  

Yet another managerial decision relates to the ecosystem opportunities unlocked by digital 
technologies. In recent years, digital capabilities have increased opportunities to co-create 
value with customers (Lenka, Parida, and Wincent, 2017). Managers need to decide when such 
an approach makes sense and how it can be managed in a structured way. Recent research also 
stresses that organizing for successful digital servitization is an important managerial challenge 
(Sklyar et al., 2019) and one of the most complex tasks companies face (Hess et al., 2016). The 
extant research also notes that a servitization strategy drives changes in firms and that 
companies are increasingly creating chief digital officer roles to drive their digital 
transformations (Singh, Klarner, and Hess, 2020). Moreover, recent case-study research points 
out that organizations will be affected by digital transformation, and that they need to change in 
order to reap the possible benefits of that transformation (Ross, Beath, and Mocker, 2019; 
Correani et al., 2020).  

In conclusion, the transformation to digital product-service systems entails a number of 
challenges that managers must address. One approach that has been adopted for managing 
complexity is the use of platforms. In general, the topic of platforms is well explored in the 
literature, which demonstrates that they can support the accomplishment of various strategic 
goals and, thereby, strengthen competitive advantage (Thomas, Autio, and Gann, 2014). 
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literature, which demonstrates that they can support the accomplishment of various strategic 
goals and, thereby, strengthen competitive advantage (Thomas, Autio, and Gann, 2014). 
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2.5 Platforms—a way to handle complexity 

Digital servitization provides incumbent manufacturing companies with many opportunities 
(Garcia Martin, Schroeder, and Ziaee Bigdeli, 2019). However, a successful transformation to 
new, digitally enabled product-service systems requires that a number of complex challenges 
be addressed in order to avoid the service paradox of underperforming business models in 
which investments in new offerings are not offset by sufficient returns (Gebauer, Fleisch, and 
Friedli, 2005; Kowalkowski, Gebauer, and Oliva, 2017). Such challenges may be managerial, 
technical, and organizational. For example, the extant research indicates that managing 
multiple business models, which may be the outcome of a servitization strategy, is a complex 
task that may require organizational updates (Snihur and Tarzijan, 2018). The literature also 
points towards models that may provide approaches to solving identified problem. One 
example of such a model, the Cynefin model, has been used in the IS space to match solution 
approaches with identified problems based on the nature of the issue (Kurtz and Snowden, 
2003; Hasan and Kazlauskas, 2009). One complexity of interest in digital servitization is the 
need to enable a rich and innovative offering portfolio while keeping costs under control. As 
such, a natural starting point for digital servitization strategy planning is to review how similar 
complexities have been addressed in the past. In addition, with product-based business models, 
firms need to ensure that they can meet customer demands through reasonable investments. In 
this regard, platform-based product development has been used as a means to balance a high-
variety product portfolio with costs (Sawhney, 1998; Liu, Wong, and Lee, 2010). In the next 
section, I elaborate on product platforms and then touch upon digital platforms, which have 
received a great deal of attention in recent years. I then turn to digital product-service platforms 
as an enabler of complex digital product-service business models.  

2.5.1 Product platforms  
A good product strategy may positively affect competitiveness, growth, and profits (McGrath 
1995). In this context, platform thinking may be used to generate value. The product-platform 
concept is well-established among manufacturing companies (Meyer and Lehnerd, 1997; Sköld 
and Karlsson, 2013), as it provides strategic benefits, such as matching customization, variety, 
and flexibility with cost-effective production (Meyer and Lehnerd, 1997; Robertson and Ulrich, 
1998; Simpson, Siddique, and Jiao, 2006;). In essence, the emergence of product platforms 
relates to the opportunity “of creating a foundation, the platform, for the subsequent 
development of derivative products” (Sköld and Karlsson, 2013, 62), as they are a “set of 
subsystems and interfaces developed to form a common structure from which a stream of 
derivative products can be efficiently created” (Meyer and Lehnerd, 1997, 39).  

The benefits of using such a common structure include a faster speed to market, cost savings, 
and quality improvements (Meyer and Lehnerd, 1997; Sawhney, 1998; Gonzalez-Zugasti, Otto, 
and Baker, 2000). A faster speed to market can be achieved when platforms are used to create 
derivative products, as opposed to designing every product from scratch. Cost savings can be 
found throughout the value chain or, more specifically, in the design, manufacturing, operation, 
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and marketing parts of that chain. The third benefit—enhanced quality—relates to the strategy 
of deriving new products from existing, well-tested components. 

Simon (1962) proposes that complex systems have an interrelated architecture of subsystems. 
In the case of products, the architecture is “the scheme by which the function of a product is 
allocated to physical components’’ (Ulrich, 1995, 419), which means “(1) the arrangement of 
functional elements; (2) the mapping from functional elements to physical components; [and] 
(3) the specification of the interfaces among interacting physical components” (Ulrich, 1995, 
420). 

A related concept frequently used when discussing product platforms is that of modularity, 
which is defined as “building a complex product or process from smaller subsystems that can 
be designed independently yet function together as a whole” (Baldwin and Clark, 1997, 84). 
The aim of a modular approach is to “decompose a product into logically independent units in 
such a way that the interactions among modules are minimal and the interaction within 
modules may be high” (Liu, Wong, and Lee, 2010, 3659). A modularity approach to new 
product development requires well-specified and standardized interfaces, with the aim of 
facilitating the substitutability of components across product lines (Mikkola and Gassmann, 
2003). Such an approach not only enables the reuse of components but also that individual 
parts may be upgraded or phased out, without modifying other parts of the product where a 
specific module is included (Simpson, Siddique, and Jiao, 2006). The opposite of modular 
platforms are defined as integral, with a more complex  integration of components. With 
integral paltforms it may become more difficult to replace and reuse parts, between product 
families leading to an overall higher production cost (Simpson, Siddique, and Jiao, 2006). 

In conclusion, Tiwana, Konsynski, and Bush (2010) frame a platform architecture as 
something where there is a relatively stable platform, but with related modules that are 
encouraged to vary. Organizations must consider the combined use of product platforms and 
modularization in order to reap economies of scale and scope, and economies of substitution, 
respectively  (Magnusson and Pasche, 2014).  

Platform management is an important aspect as this is what secures competitiveness over time 
(Meyer and Lehnerd, 1997). Important management decisions are for example the relation 
between a product plan (specifying timelines and segments),  a differentiation plan (outlining 
segmentation and selling proposition per model) and commonality plan (describing common 
and distinct parts per model) (Robertson and Ulrich, 1998).  

Product platform strategies are familiar to incumbent manufacturing companies, and many 
have in recent years also been exposed to digital platforms, which are seen as markets and 
mediate between buyers and sellers (Gawer and Cusumano, 2014). While platform are mainly 
company internal, digital platforms are primarily company external and the two thereby 
respresent two technologiocal platform extremes (Sandberg, Holmström, and Lyytinen, 2020). 
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2.5.2 Digital platforms  
A definition of digital platforms describes them as “as a set of digital resources (including 
services and content) that enable value-creating interactions between external producers and 
consumers” (Constantinides, Henfridsson, and Parker, 2018, 381). The aim of a digital 
platform is to orchestrate the interactions among multiple actors and, thereby, stimulate 
increased business collaboration among parties. The effective interaction of the different 
parties in an ecosystem then depends on digital infrastructures, including computing power and 
network resources, which make numerous connections possible (Hein et al., 2019). Digital 
platforms are also referred to as “multisided platforms” or “two-sided markets”, and are seen as 
closely related to the concept of ecosystems (de Reuver, Sørensen, and Basole, 2018; 
Frishammar et al., 2018; Ruggieri et al., 2018). 

As digital platforms provide firms with an extended reach through network effects, they have 
been subject to a great deal of interest (Stallkamp and Schotter, 2021). However, platform-
based business models may disrupt the existing business models used by incumbents 
(Cozzolino, Corbo, and Aversa, 2021). Incumbent manufactures have much of their value 
generation tied to their control of product platforms, supply chains, and channels. This is 
challenged by the digital-platform approach in which value should increasingly be co-created 
by multiple autonomous actors in the ecosystem (Hein et al., 2020).  

Platforms have been classified as mainly company internal (e.g., product platforms) or 
company external (e.g., digital platforms) (Gawer and Cusumano, 2014). While product 
platforms are typically specific to a company and used as a cost-effective means to generate 
many derivative products from a common structure, digital platforms are often external to the 
company and help to mediate between buyers and sellers (Gawer and Cusumano, 2014; 
Ruggieri et al., 2018). Modularization and platforms have also been suggested as interesting 
approaches to servitization in terms of providing, for example, high-quality service while 
keeping costs under control (Eloranta and Turunen, 2016; Cenamor, Rönnberg Sjödin, and 
Parida, 2017). However, relatively little is known about these concepts in a service context 
(Thomas, Autio, and Gann, 2014; Gremyr, Valtakoski, and Witell, 2019).  

2.5.3 Digital product-service platforms  
The extant research on platform approaches in servitization has taken its starting point in 
several perspectives. Meyer and DeTore (2001) transferred the product-platform logic to 
service platforms. Their work suggests that a platform approach may serve as an management 
method for structuring resources and activities into logical subsystems with interfaces. The 
service-platform architecture is aligned with the value-chain process in which major 
subsystems are defined for each logical step in the process. Methods, processes, and systems 
are then formed for each process. Similarly, Pekkarinen and Ulkuniemi (2008) transfer the 
logic of modularity used in the development and manufacturing of physical goods to the 
business-service space. The authors conclude that “a service, which is visible to a customer, 
can be combined by one or several service modules” (Pekkarinen and Ulkuniemi, 2008, 88), 
and that such service modules can be service elements or processes. In their study, a service 
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module is understood as one or several service elements offering one service characteristic, and 
a “service element” is seen as an equivalent of a “product component.” 

In the service space, a modularity approach has been highlighted as providing a number of 
benefits, such as enhanced competitiveness (Voss and Hsuan, 2009), increased value 
generation (Pekkarinen and Ulkuniemi, 2008), and improved innovativeness (Aas and 
Pedersen, 2013). A service-modularity approach has also been argued to be an important 
means to achieve mass customization (Bask et al., 2010) and service renewal (Meyer and 
DeTore, 2001). Products and services differ, and the processual nature of services makes 
service modules essentially different from product modularity (Bask et al., 2010). Specific 
processes have been suggested as aiding companies in turning services into service modules, 
and a modular service-platform approach has been proposed a means to leverage service-
modularity benefits (Gremyr, Valtakoski, and Witell, 2019). 

Researchers have also explored platforms from company-internal and ecosystem angles. 
Eloranta and Turunen (2016) examine the orchestration of service networks involving multiple 
actors using a platform approach. Cenamor, Rönnberg Sjödin, and Parida (2017) take a more 
company-internal perspective to review how business-to-business manufacturing firms may 
use a platform approach to implement advanced product-service offerings. Their work 
highlights the importance of information modules in facilitating the implementation of 
advanced services and suggests that digitalization may become a critical enabler. With such a 
platform approach, both operational efficiency and customization may be achieved.  

Information technologies (IT) and IS may be important components for supporting the 
processes and generating efficiency and flexibility in the subsystems and modules of the 
service platforms (Meyer and DeTore, 2001; Pekkarinen and Ulkuniemi, 2008). The 
emergence of digitalization has resulted in an increased focus on digital technologies as 
enablers in service-enablement platforms. Digital technologies make it possible to gather data 
from connected machines and from other internal and external sources, which is then stored in 
a structured library. This big data then enables a new range of services, as it can be used for 
analytics, data mining, and AI/ML modelling, and then used in different applications or 
services (Correani et al., 2020; Jovanovic, Sjödin, and Parida, 2021). 

A longitudinal case study of an incumbent manufacturing company found that the servitization 
journey evolved in different steps (Rajala et al., 2019). In the first phase, the firm transformed 
its service offerings from integrated to modular. In the second phase, it added smart 
components and an enabling technical platform to facilitate the scaling of the modular 
approach. 

Many manufacturing companies have experience from platform and modularity approaches, 
which they can use for product planning. These firms are also increasingly exposed to and 
affected by digital platforms, which reshape the competitive landscape and related ecosystems. 
Less explored is the platform type used to enable a rich service-offering portfolio while 
keeping related costs under control. Notably, the research includes multiple calls for further 
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theory development (Pekkarinen and Ulkuniemi, 2008; Cenamor, Rönnberg Sjödin, and Parida, 
2017; Raddats et al., 2019), especially on how such platforms emerge (Thomas, Autio, and 
Gann, 2014; Verhoef et al., 2021).  

As evident in the explosion of theory, no clear definition of the platform type that enables 
several product-service systems exists. For the purpose of this thesis, I propose a definition 
based upon Meyer and Lehnerd (1997). This definition outlines such a platform as “a set of 
physical and digital subsystems and interfaces developed to form a common structure from 
which a stream of derivative product-service combinations can be efficiently generated.” 

In conclusion, platforms have proven to be a viable option for achieving strategic goals in a 
number of use cases, and as a means to, for instance, achieve many variations while saving on 
resources. As such, platforms are an interesting approach that should be explored further, 
especially in the context of digital product-service systems. In the next section, I discuss 
several key aspects of the digital transformation into new technology-enabled product-service 
systems. I also present the three research questions addressed in this thesis. 

2.6 Research questions  

A digitalization-driven service transformation can be a challenging undertaking for any 
incumbent manufacturing firm, as it will affect and require changes in many areas of the 
organization, basically at the same time. However, it will also entail important opportunities 
and new avenues for business-model innovation (Hess et al., 2016). While many aspects of 
servitization have been well explored in the extant literature, we lack an understanding of how 
the digital revolution will affect product-service systems. When companies innovate their 
business models by shifting their focus from products to advanced product-service systems 
facilitated by digitalization, the way in which value is created, delivered, and captured also 
change. In this regard, there is a “gap in knowledge concerning how business model innovation 
processes unfold” (Sjödin et al., 2020, 158). Even though digital transformation has been 
argued to enable major business improvements, research on the strategic change associated 
with such a transformation is limited (Warner and Wäger, 2019). Some scholars even claim 
that the extant literature lacks consensus on what digital transformation really is and how it 
differs from general IS/IT-enabled change enacted, for example, through the inclusion of 
enterprise resource planning (ERP) systems in organizations (Wessel et al., 2021). 

One important, emerging component of the architecture of a product-service system is a 
platform that connect product platforms to customers and ecosystems. This platform serves as 
the infrastructure that enables new business offerings (Cenamor, Rönnberg Sjödin, and Parida, 
2017). To date, the different value processes in servitization have been studied in isolation 
“without considering their interaction and interdependence,” even though digital platforms are 
likely to be a key resource for advanced digital servitization (Garcia Martin, Schroeder, and 
Ziaee Bigdeli, 2019). 
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Recent calls for additional research identify a number of gaps in the literature in this regard. 
For instance, Hanelt et al. (2020) highlight the need to know exactly what digital 
transformation is. Verhoef et al. (2021) claim that more knowledge is needed on how 
companies move through the different stages of transformation and how organizational 
structures are affected, a suggestion that is supported by Chowdhury, Haftor, and Pashkevich 
(2018). Finally, Paschou et al. (2020) ask for a more focused research effort that can increase 
our knowledge on digital servitization. 

Another important aspect of these new product-service offerings is how they will affect 
processes and roles in incumbent manufacturing firms and, more specifically, how firms 
should organize themselves to ensure a successful digital transformation that can support a 
platform approach to servitization. The extant literature notes that a servitization strategy 
drives changes in firms and that companies are increasingly introducing a chief digital officer 
role to drive digital transformation (Singh, Klarner, and Hess, 2020). Recent case-study 
research also points to the fact that organizations will be affected by digital transformation, and 
that organizations need to change in order to reap the potential benefits associated with this 
transformation (Ross, Beath, and Mocker, 2019; Correani et al., 2020).  

However, little is known about the requirements that a platform approach to servitization 
places on organizational transformation and what might be expected if an organization is not in 
line with its PSS ambitions. Long-standing knowledge suggests that there will (or should) be “a 
correspondence between the dependencies in the technical architecture of a complex system 
and organizational ties among those responsible for designing or sustaining it” (Colfer and 
Baldwin, 2016, 728). This is often referred to as the “mirroring hypothesis.” However, Colfer 
and Baldwin (2016) suggest that this hypothesis is less explored for platform types with eco-
system complementors.  

The literature notes additional gaps in relation to digital product-service system transitions. 
There is, for example, no shared agreement on what defines a smart product (Raff, Wentzel, 
and Obwegeser, 2020) and there is similarly no shared view on digital transformation (Hanelt 
et al., 2020). The extant literature also highlights the existence of a business-model dilemma in 
technology shifts (Tongur and Engwall, 2014) as well as a gap in our knowledge regarding the 
interplay between the servitization and digitalization trends (Lerch and Gotsch, 2015).  

This thesis focuses on the emergence of digital product-service systems in incumbent 
manufacturing firms, the managerial and organizational barriers companies may experience on 
this journey, and the role platforms may play in the innovation and creation of new PSS 
offerings while simultaneously helping to mitigate some of the challenges. Notably, 
“researchers have given less attention to processes of servitization” (Baines et al., 2017, 257), 
and “the impact of digital technology adoption for innovation management is still 
inconclusive” (Lanzolla, Pesce, and Tucci, 2021, 91). Moreover, the extant literature suggests 
that the complexity of a digital transformation towards new product-service business models 
will create tensions that should be explored (Sklyar, 2021). A platform approach may support 
the digital PSS transformation of incumbent manufacturing firms. In this regard, Jovanovic, 
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Sjödin, and Parida (2021, 2) claim that “many research gaps remain open for investigation 
related to digital servitization and industrial digital platforms.” Another research gap is “how 
the platform architecture development and associated platform governance mechanisms co-
evolve” (Jovanovic, Sjödin, and Parida, 2021, 2). In order to explore these aspects of the 
servitization journey in incumbent manufacturing firms, the following research questions have 
been formulated: 

RQ 1) How does the development of digital product-service systems take place in incumbent 
manufacturing firms? 

RQ 2) What managerial and organizational challenges and opportunities are encountered in 
the digitalization of product-service systems?  

RQ 3) How does the use of a platform approach influence the innovation of digital product-
service systems in incumbent manufacturing firms? 

In the next section, I describe the research methodology, including the research setting, the 
research design, the research approach, data collection, and data analysis. 
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3 Research methodology 

3.1 Research setting 

This thesis is the result of an industrial PhD project, which means that the author has been 
employed in one of the firms studied (i.e., Husqvarna Group). Throughout the work associated 
with this thesis, I have balanced my PhD work with responsibilities related to the topics and 
research questions that are part of the thesis project. More specifically, I served as Director of 
Service Offerings in the first year of my thesis work and then as Director of Ideation and 
Research, AI Labs and, simultaneously, as a Digital Business Architect throughout the second 
part of the project. As such, I was deeply involved in and partly responsible for the digital 
transformation of an incumbent manufacturing firm while I was studying the phenomenon of 
digital servitization. This thesis was well anchored in the organization, as one of the PhD 
supervisors held a dual position as an adjunct professor and as the firm’s chief technology 
officer. As such, this supervisor was also part of the group’s management team, to which 
results from the project were regularly reported. The thesis project also had a steering group of 
senior managers, which helped steer my work. The opportunity to have a close connection with 
both an organization and senior industrial supervisors enabled me to continuously validate 
findings and ensured the project’s practical relevance. This is in line with Toffel's (2016) call 
for more research that has practical relevance for decision-makers and managers. Among the 
suggested approaches that can help researchers achieve such relevance, including workshops 
and interviews of practitioners, is the possibility of working as a practitioner or having a 
practitioner-based advisory team (Toffel, 2016).  

In the study of complex systems, it is beneficial to be located within an organization, as 
organizations frequently change. Otherwise, the risk is that the research will be unable to 
identify the full scope of the transformation. Access to secondary data sources and background 
information further aides in grasping the context and, thereby, helps generate solid findings 
(Ottosson and Björk, 2004). The inside perspective can be argued to offer “a unique 
perspective on systems, precisely because it is from the inside” (Coghlan and Shani, 2008, 
644). A good way to close the relevance gap (i.e., to generate academic theories that are 
relevant for practitioners) is to establish a strong collaboration between academia and practice 
(Fendt and Kaminska-Labbé, 2011).  

The industrial PhD position also provided access to secondary data. The general benefit of such 
data sources is that they already exist. As such, they may contribute to a study without 
requiring the researcher to expend extra time and effort to collect them (Sørensen, Sabroe, and 
Olsen, 1996). Secondary data are also “less subject to biases and ambiguity in measurements 
because they are normally collected through nonobtrusive approaches that do not interfere with 
the sources employed, while maintaining these sources independent from the research 
objectives” (Rabinovich and Cheon, 2011, 303). Examples of secondary data sources used in 
this thesis are company-internal meetings and meeting minutes, sales figures, business plans, 
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and strategy documentation. These sources have facilitated an understanding of the context, 
provided deeper insights, and helped frame conclusions.  

This thesis is about action rather than research in action and is not, by definition, action 
research (Coughlan and Coghlan, 2002). Although no research can be classified as completely 
neutral, as one can argue there are always specific drivers behind research projects (McNiff 
and Whitehead, 2000), I took a number of steps to ensure the quality of the work in this thesis. 
These steps included data triangulation (Miles, Huberman, and Saldana, 2020) and continually 
exposing the research to peer review (Bell, Bryman, and Harley, 2019). I elaborate on this 
aspect in section 3.5. 

Prior to joining Husqvarna Group, I was deeply involved in digital transformation in the 
automotive industry, first as Director of Product Management for Scania Fleet Management at 
Scania CV, and then as Global Business Solution Manager Service Offers and Director of 
Product and Service Management for telematics solutions within the Volvo Group. These 
positions required me to lead work on how new digitalization opportunities could facilitate new 
offerings and business models. As such, I have extensive practical experience with the 
opportunities and challenges of digital transformation, including related business-model 
innovation, from several incumbent manufacturing firms. This experience served as a solid 
foundation for this thesis. 

In conclusion, the industrial PhD platform provided a thorough understanding of the context of 
the phenomena being studied as well as a pre-understanding of relevant conditions. My work 
was grounded in real challenges. Consequently, the results of the research presented here fill 
gaps in the academic literature as well as practitioner knowledge. The empirical studies 
included in this PhD project relate to incumbent manufacturing firms with strong legacies in 
developing, manufacturing, and marketing high-quality products. These firms relied heavily on 
one type of business model -a product business model based on transactions between suppliers 
and customers. In the following sections, I first explain the research approach used in this 
thesis and then describe the research design, the research studies, and the quality of the 
research.  

3.2 Research approach 

A research approach includes three important components: “philosophy, research designs and 
specific methods” (Creswell, 2014, 5). The first component—the researcher’s philosophy or 
worldview—guides both the research design and the methods used in specific research 
projects. An understanding of the philosophical view is useful, as it may not only help in 
designing the research but also help the researcher understand how the chosen approach may 
be able to answer the basic questions in a research project (Easterby-Smith, Thorpe, and Lowe, 
2002). Other terms for the researcher’s overarching philosophy include “paradigm” and 
“epistemological and ontological position” (Creswell, 2014; Killam, 2013). Both epistemology 
and ontology are derived from Greek, and in research refer to “assumptions about the nature of 
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reality” and “how researchers attempt to understand phenomena of interest,” respectively 
(Lewis and Kelemen, 2002, 255). 

In the next section, I discuss the philosophical foundation for this thesis. In the following 
sections, I discuss the research design as well as the methodologies and methods used.  

3.2.1 Epistemological and ontological position 

A number of different philosophical research paradigms exist, of which several have extensive 
histories. Two such recognized paradigms are positivism (also referred to as post-positivism or 
modernism) and constructivism (also referred to as interpretivism or hermeneutics). The 
positivist paradigm holds an ontology of realism, which argues for a single truth, and an 
epistemology that knowledge can be objectively measured. Constructivism, on the other hand, 
has an ontology of relativism, in which multiple realities are allowed, and an epistemology in 
which reality must be interpreted by the researcher to uncover underlying meanings (Killam, 
2013; Creswell, 2014; Bell, Bryman, and Harley, 2019).  

A recent addition to the scientific discussion on research paradigms, which is heavily 
influenced by the work of Bhaskar, is known as “critical realism” (Archer et al., 1998; Bhaskar, 
2008). This paradigm argues that positivism and constructivism suffer from a number of issues. 
The critical realist approach accepts neither the objective worldview (as in the positivist 
ontology) nor the subjective worldview (as in the constructivism ontology). Instead, it argues 
that “knowledge must be viewed as a produced means of production and science as an ongoing 
social activity in an continuing process of transformation” (Bhaskar, 2008, 17). Social 
phenomena are produced by mechanisms that are real but that are not directly accessible to 
observation and are discernible only through their effects. In other words, “for critical realism 
the task of business research is to seek to uncover casual mechanisms and thus to explain how 
social phenomena come into being” (Bell, Bryman, and Harley, 2019, 559). In the next section, 
I further explain the main characteristics of critical realism and reflect on how this research 
paradigm has influenced the thesis. 

3.2.2 Critical realism  

Ontology 
Critical realism is a fairly recent research paradigm, which evolved because some philosophers 
saw problems in other existing paradigms, especially positivism and constructivism. 
Supporters of critical realism object to the empirical concept of causality used in positivism, 
and argue that it is misleading to just search for cause and effect without including some 
reasoning on why the former leads to the latter. Critical realists also criticize the constructivist 
focus on people’s experiences without a focus on underlying driving forces. This means that 
critical realists see both positivism and constructivism as limited, and they therefore view these 
paradigms as rather superficial (Brandén, 2015; Danermark, Ekström, and Karlsson, 2019). In 
essence, critical realism is said to entail ontological realism, epistemological relativism, and 
judgmental rationality (Archer et al., 1998). 
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An important foundation of critical realism is the view that reality exists independently of our 
thoughts about it. While an observation may make the researcher more confident about what 
exists, the notion of existence does not depend on whether it is observed. This implies that 
there may, at least partially, be a world beyond what has been measured. This is commonly 
referred to as a “realist ontology” (Brandén, 2015; Haigh et al.; 2019; Danermark, Ekström, 
and Karlsson, 2019). 

Critical realism also has an ontology in which the world is differentiated, structured, and 
stratified (Brandén, 2015; Danermark, Ekström, and Karlsson, 2019). Reality is initially 
differentiated into three ontological domains: the empirical domain, the actual domain, and the 
real domain. The empirical domain includes the events that are observed and become part of 
our experience. The actual domain includes different events that may not be observed. The real 
domain contains structures with properties that allow them to activate mechanisms that may 
affect other structures and cause different events. These are referred to as causal mechanisms in 
critical realism (Brandén, 2015; Danermark, Ekström, and Karlsson, 2019; Haigh et al., 2019). 
Logically, what is observed in the empirical domain might be only part of the real domain. 
Critical realism further argues that the world is stratified into different layers and that different 
mechanisms belong to different layers. It also suggests that “reality consists of different strata, 
where new properties and causal powers ‘emerge’ at each stratum, compared to the stratum 
below” (Næss, 2015, 1231). This means that the strata are hierarchically arranged and that 
there are more mechanisms in higher strata than in lower ones.  

While the total number of strata is debated, a key implication of having different layers with 
more casual powers and mechanisms as we move up the hierarchy is that an effect of a 
mechanism must be studied in its correct setting. In this thesis, this critical realist view has 
inspired the study of the phenomena of digital product-service systems and platforms in 
appropriate settings through case studies. It has also motivated the search for the mechanism 
behind the results. 

Epistemology 
The critical realist epistemology views knowledge as transitive, which means that our 
understanding of a phenomenon may change. This view is sometimes referred to as 
“epistemological relativism” (Archer et al., 1998). Critical realists view theories as “transitive 
objects of science” (Næss, 2015, 1230), which suggests that extant theories may be replaced 
with new ones. This view has inspired this thesis to be receptive to several literature streams, 
while also being open to the emergence of new theories that may replace the existing ones. 

Methodology 
Bhaskar (2008, 47) states that “We are not doomed to ignorance. But neither are we 
spontaneously free. This is the arduous task of science: the production of the knowledge of 
those enduring and continually active mechanisms of nature that produce the phenomena of our 
world.” It is the task of the researcher to select an adequate approach to uncovering reality and, 
in this regard, “critical realists are pragmatic in their approach to methodology and methods” 
(Haigh et al., 2019, 4). As critical realists see reality as layered, multiple methods may be 
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needed to answer the research questions. In this thesis, this critical realist view has inspired the 
use of different methodological approaches in order to study the research questions from 
different angels. This triangulation is further discussed in section 3.5. 

3.3 Research design 

This section explains why phenomenon-based research and abductive reasoning were selected 
for the exploration of the emerging phenomenon of digital product-service systems. 

3.3.1 An emerging phenomenon 

The transformation toward digital product-service systems represents a major challenge for 
incumbent manufacturing firms, as it entails a need to understand not only new value aspects 
made possible through these systems, but also how to design new offerings in which products 
and services are blended together, and how to govern and manage this complex new system 
across different product platforms, service organizations, and sales organizations. This new 
logic may be completely different and also more complex than established ways of working. 
Recent literature also outlines several gaps in our knowledge concerning, for example, the 
transformation process as well as related business-model and capability challenges (Warner 
and Wäger, 2019; Sjödin et al., 2020; Jovanovic, Sjödin, and Parida, 2021; Verhoef et al., 
2021). 

3.3.2 Phenomenon-based research  

A digital-transformation process, including a platform approach to servitization, is a complex 
undertaking for incumbent manufacturing firms and also a research area in need of exploration. 
A complex phenomenon arises at the intersection of digitalization, product-service systems, 
and new digital product-service platforms. Therefore, a phenomena-based research approach is 
suitable, as the aim of the research is to “capture, describe and document, as well as 
conceptualize, a phenomenon so that appropriate theorizing and the development of research 
designs can proceed” (von Krogh, Rossi-Lamastra, and Haefliger, 2012, 277). Phenomena-
based research is appropriate in the early phases of research exploration when theories are not 
yet fully developed.  

Some scholars have used phenomena-based research to explore digital transformation in other 
industries, such as the automotive industry. Chanias and Hess (2016) and Dubé and Paré (2003) 
highlight that case studies are particularly well suited for the exploration of complex 
phenomena, such as IT. As all research questions in this thesis are exploratory, case studies 
provide a suitable scheme according to Kumar Ranjit (2019). This is further supported by 
Dubois and Gadde (1999, 554), who claim that “the interaction between a phenomenon and its 
context is best understood through in-depth case studies.” In a similar fashion, (Yin, 2011) 
describes qualitative research as the study of a phenomenon or case in a relevant context. Yin 
(2003, 13) defines the scope of a case study as “an empirical inquiry that investigates a 
contemporary phenomenon within its real-life context, especially when the boundaries between 
phenomenon and context are not clearly evident.” Additional support for case studies is offered 
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by Eisenhardt and Graebner (2007), who suggest that they may be useful when studying 
complex processes.  

Benbasat, Goldstein, and Mead (1987) point to four factors that can help determine whether 
case studies are a suitable approach for answering a study’s research question. Case studies are 
suitable if: 1) the phenomenon of interest cannot be studied outside its natural setting, 2) the 
focus is on contemporary events, 3) the study does not require manipulation of the subjects or 
events being studied, and 4) the phenomenon does not have an established theoretical base. As 
these pre-requisites are fulfilled, case studies were selected as an appropriate method for this 
thesis.  

However, case studies are not favored by all researchers. Criticisms of this approach include 
the fact that it is difficult to generalize from a single case study, that case studies are not 
suitable for hypotheses testing and theory building, that case studies are biased towards 
verification, that practical knowledge is less valued than theoretical knowledge, and that it is 
often difficult to summarize specific case studies (Dubois and Gadde, 2002; Flyvbjerg, 2006). 
Notably, Flyvbjerg (2006) dismisses these claims as misunderstandings and concludes that 
well-constructed case studies can strengthen the social sciences.  

3.3.3 Abductive reasoning 
This thesis has also adopted an abductive approach to reasoning. Critical realism allows for 
deduction, induction, abduction, and reproduction in theory development (Brandén, 2015; 
Danermark, Ekström, and Karlsson, 2019). Of these approaches, abductive reasoning is a 
pragmatic approach that “starts with a puzzle or surprise and then seeks to explain it” (Bell, 
Bryman, and Harley, 2019, 24). Such puzzles may, for example, arise when new phenomena 
are encountered that extant theory cannot explain. The approach involves going back and forth 
between an empirical source and relevant literature as the researcher searches for the “best” 
and most suitable explanation.  

In addition, this thesis has used the approach of systematic combining. This approach was 
suggested by Dubois and Gadde (2002, 555), who found that “the researcher, by constantly 
going ‘back and forth’ from one type of research activity to another and between empirical 
observations and theory, is able to expand his understanding of both theory and empirical 
phenomena.” As the objective was to “discover new things,” (Dubois and Gadde, 2002, 559) 
systematic combining was found to be a fruitful means to further develop our understanding of 
theory and empirical phenomena by going back and forth between these elements during the 
research process.  

Abductive reasoning and systematic combining have also been used to frame the final scope of 
this thesis. While digital servitization and new PSS business models were the point of 
departure for this work, empirical findings and the emerging literature stream point towards 
digital product-service platforms as a focal point in the digital transformation of incumbent 
manufacturing firms.  
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Properly selected cases are an important aspect of case studies. The cases should be 
informative and help to answer the research questions. In addition, appropriate access to the 
focal firm is necessary to ensure that the researchers can, for instance, gain access to relevant 
individuals and other sources of information (Crowe et al., 2011). 

3.4 Empirical studies 

This thesis mostly relies on case studies as primary data sources for the exploration of the 
research questions. My approach was exploratory and revolved around the emerging 
phenomenon of digital product-service systems. Many aspects of the servitization concept are 
well established, but there is still an “increasing interest in servitization as a theoretical 
construct, empirical phenomenon, and research domain” (Kowalkowski et al., 2017). The 
recent addition of digitalization to product-service systems has further increased the level of 
complexity.  

As specified in section 3.1 above, I am an industrial PhD student with a strong connection to 
one company going through a digital transformation. This situation facilitated easy access to 
the objects of study as well as senior stakeholders in the digital transformation of the company. 
While this may be seen as an opportunity to generate relevant data sets, it may also be 
considered a convenience sample given the easier access to data than otherwise possible 
(Geels, 2002; Bryman and Bell, 2011). 

In the following section, I first detail the case selection, then discuss how the data was 
collected and analyzed in the papers included in this thesis. Several of these studies share 
similar approaches to both data collection and data analysis. 

3.4.1 Case selection 
The five papers appended to this thesis build on data derived from six companies. A total of 
four incumbent manufacturing companies provided data used in the appended papers. These 
manufacturers shared not only strong product legacies but also an increasing interest in digital 
product-service systems, which they believed would provide new opportunities to create more 
value for stakeholders. One major rental company was included. Rental companies are 
customers of equipment manufacturers, and they use business models in which they rent out 
this equipment for certain periods of time. In addition, one IoT supplier provided important 
information for this thesis project. These six companies are referred to as Alfa, Beta, Gamma, 
Delta, Epsilon, and Zeta in the following company descriptions. Alfa, Beta, Gamma, and Delta 
are the manufacturing companies, while Epsilon is the IoT company and Zeta is the rental 
company.  

Alfa  
Husqvarna Group (Alfa) was the main study object in this thesis. One obvious reason was that 
that I was employed by the group at the time of this thesis work and held different positions, 
which provided unique insights into the phenomena being studied. One of my supervisors also 
held a senior vice president position in the company. This supervisor was responsible for 
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driving digital transformation across the company’s divisions, with a specific focus on such 
areas as innovation in AI, autonomous operations, and enabling digital platforms. A 
cornerstone of the company strategy related to data and services: “This priority will be 
absolutely key in the coming years. For engaging closer with our customers, and for optimizing 
our own operations. Data is becoming a core asset and a success requirement in the modern 
world. Services will to an increasing extent be dependent on data, and build on data. By 
connecting solutions we can create even better value” (Husqvarna Group, n.d.). 

Husqvarna Group was founded in 1689, and currently employs approximately 12,000 people. 
Throughout its history, the Group has successfully shifted focus numerous times, and 
repeatedly transitioned into new and profitable product areas. In recent years, the group 
increased its focus on different service offerings that complement its products, and on creating 
solutions in which combinations further enhance the customer experience. The Group foresaw 
many opportunities to improve value, like product performance, operator efficiency, or solution 
optimization, by combining products and services into new solutions. The company, launched 
several initiatives and explored several new opportunities. The strong product legacy paired 
with the strong desire to develop new product-service systems made Husqvarna Group an 
interesting object of study and offered numerous opportunities to explore the digital 
transformation of a large incumbent manufacturing firm.  

Beta 
Beta is discussed in two of the papers included in this thesis. Beta was founded in the 1940s 
and, at the time of the study, employed approximately 8,000 people. Beta develops, 
manufactures, and markets products and services used to form metal components for use in 
different industries (e.g., automotive, aviation, and energy production). Its products are 
recognized for their quality, and the company is known for its consultancy services, which 
guide customers towards increased productivity and better end-results. At the time of the study, 
Beta’s servitization strategy was aimed at promoting digitally enhanced solutions based on the 
awareness that a common data lake could facilitate service offerings that complemented the 
products and help its customers achieve better end-results. This ambition required that Beta’s 
equipment be digitally connected in order to transmit data points gathered from various sensors 
in the machines to a common data source, on the basis of which services could then be 
developed.  

Gamma 
Gamma was founded in 1904. At the time of the study, the company had approximately 9,000 
employees. Gamma is active in the construction industry, to which it supplies both machinery 
and consumables. Gamma’s equipment, including consumables, is used in various construction 
work, and the quality of the end-result is important for the strength of different structures and, 
therefore, for their longevity and quality. Gamma initiated a servitization strategy as a means to 
help customers achieve higher productivity and high end-quality, and as a way to document the 
work performed for future reference. The approach chosen by Gamma was to digitally enable 
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the equipment in order to facilitate the collection of data, on the basis of which various services 
could be developed. 

Delta 
Delta was founded in 1910, and at  the time of the study, the company employed 
approximately 60,000 people. Delta supplies products used in buildings and offers various 
services related to those products. Delta is a market leader in its industry and is known for 
high-quality offerings. In recent years, it has increased its focus on smart and connected 
digitized solutions. The services were developed to address various maintenance needs, 
although they include services that were co-developed with the ecosystem in order to ensure a 
better user experience. 

At the time of the study, Alfa, Beta, Gamma, and Delta were all incumbent manufacturing 
companies. They shared not only legacies as manufacturers of high-quality products but also an 
ambition to develop new offerings in which products and services were bundled into new 
systems. All four companies were headquartered in Europe but had global operations and sales. 
Alfa developed solutions in both B2B and B2C, while Beta, Gamma, and Delta were focused 
on B2B customers.  

Epsilon 
Epsilon is a communications company that delivers hardware, software, and services to enable 
the full value of connectivity worldwide. Its focus areas include 5G, automation, and the IoT. 
Epsilon was founded in the 1870s and, at the time of the study, had more than 100,000 
employees worldwide. Epsilon was included in one paper (Paper A), as the products and 
services provided by the company may be important in the digital transformation of incumbent 
manufacturing firms. One example is the different IoT solutions needed to connect products 
with each other and to the cloud, thereby enabling different services. Epsilon was interested in 
participating in this thesis project, as it wanted to understand the technical demands future 
business solutions developed by incumbent manufacturing firms would be likely to pose and 
how those demands would drive infrastructure requirements. An Epsilon manager explained: 
“The technology is an enabler for digitalization. It is important for Epsilon to understand how 
applicable our technologies in focus will be in the business solutions of tomorrow.” 

Zeta 
Zeta is a leading rental company in Europe focused on renting different types of equipment to 
customers in the construction industry. At the time of the study, it had approximately 230,000 
units for rent at many locations in several countries. Digitalization was high on management’s 
agenda, as Zeta was convinced that this issue would grow in importance in the construction 
industry in general and for Zeta specifically, and that it would affect its offerings and business 
models. This change was highlighted by a Zeta vice president: “Digitalization is very high on 
our agenda. We believe it will change the rental business” (Paper B). 
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A summary of the case companies as well as their industries, servitization strategies, customer 
types, and the papers for which they provided information is provided in Table 4. 

Table 4. Summary of case companies 

Company Industry Servitization strategy Customer 
types 

Included in papers 

Alfa Products and services for 
forestry, gardening, 
construction, and 
watering 

Improve values like 
product performance, 
operator efficiency, and 
solution optimization by 
combining products with 
services into new solutions 

B2B, B2C A, B, C, D, E 

Beta Products and services 
used to form metal 
components used in 
different industries 

Help customers achieve 
better end-results 

B2B D, E 

Gamma Products and services for 
the construction industry 

Help customers achieve 
higher productivity and 
high end-quality, and offer 
a means to document the 
work done 

B2B E 

Delta Products and services 
used in buildings 

Address various 
maintenance needs, and 
enhance customers’ 
experiences with services 
from ecosystem partners 

B2B E 

Epsilon Communications 
company delivering 
hardware, software, and 
services  

Enable connectivity 
worldwide 

B2B B 

Zeta Rental company in, e.g., 
construction industry 

Business-model innovation B2B B 

 

3.4.2 Data collection 

In this section, I outline the data-collection process for the different papers included in this 
thesis. In-depth interviews were a primary source of data in several papers. Such interviews are 
highly valuable when exploring new phenomena, but it is more important to find the right 
people than a large number of respondents: “the rationale for conducting in-depth interviews is 
that people involved in a phenomenon may have insights that would not otherwise be available 
to the researcher, and it is the quality of the insight that is important, rather than the number of 
respondents that share it” (Wainwright, 1997, 11).  
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Paper A 
The empirical results presented in Paper A are based on two sources of data. The first was a 
firm-internal survey of ten individuals assigned to different initiatives related to the service 
offering’s development. The respondents were asked to rank a number of predefined 
statements and to add their own ideas on what hampers a transition to service offerings. 
Moreover, they were asked to describe, in their own words, the underlying reasons for the 
observed problems and how those problems could be overcome. Furthermore, a total of eight 
semi-structured interviews were undertaken with managers and directors active in sales and 
product management. These interviews were recorded and the answers were analyzed together 
with the results of the survey.  

The fact that one of the authors had a parallel responsibility for driving parts of the digital 
transformation in the focal firm ensured access to a rich set of secondary data sources, such as 
strategy documents and minutes from company-internal meetings. These sources offered 
relevant background information.  

Paper B 
Much of the data for paper 2 was collected through semi-structured interviews with key 
stakeholders involved in the transformation project. A great deal of background data was also 
collected through the lead author’s observations as well as participation in different project 
meetings and workshops. Moreover, the authors had access to all written information shared 
with the three project parties.  

Eight interviews were undertaken with representatives of the three companies, including 
project participants and other key informants who had an explicit interest in the innovation 
activities. The interviewees included people active in various functions, including R&D, sales, 
and IT, and management. Three interviews occurred at Alfa, and included interviews with a 
category vice president, a sales director, and an R&D manager. At Beta, a senior vice 
president, an IT manager, and a depot manager were interviewed. At Gamma, a business 
manager and an R&D manager were interviewed. The interviews lasted from 45 to 120 
minutes. All interviews were recorded using audio, photography, or extensive notes to allow 
for detailed case descriptions and analysis.  

Paper C 
The data for Paper C was gathered from several sources. Interviews were undertaken with 
senior managers in key roles in four different projects, referred to as Alfa, Beta, Gamma, and 
Delta. A total of 14 interviews were undertaken with 11 stakeholders, and some of the 
respondents provided insights into several projects. The interviews were held at two different 
periods in time, approximately 12 months apart, in order to better understand the projects’ 
development.  
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The researchers also had access to a great deal of secondary data, as two of them were 
employed by the focal group. This provided access to, for example, strategy documents and 
minutes from company-internal meetings, which offered relevant background information.  

Paper D 
In order to understand the total value perceived by different organizational stakeholders, a 
survey was designed with a hypothetical case of a “value-based revenue model” offering value-
based pricing. In this model, the value generation and delivery could be made transparent to 
different stakeholders through the use of digital technologies and enabling platforms. The case 
was presented to participants as follows: 

“Assume that you are the Purchasing Manager for the assembly line at a manufacturing 
company. One of the suppliers of an electric motor used in the assembly line has developed a 
subscription-based service that includes AI-enabled predictive maintenance and motor-
performance monitoring. This subscription agreement carries a monthly fee for the duration of 
‘Yr’ years. The supplier delivers on promises of uptime for the motor, with the aim of 
maximizing the efficiency and productivity of the assembly line. Every quarter, the agreement 
allows you to renegotiate the subscription price based on the value delivered with a maximum 
increase or decrease of ‘Per’%. If no agreement is reached on an increase or decrease of the 
price, the original subscription price prevails for the next quarter.” 

The case was distributed in two major incumbent firms in the form of a survey. We received 
137 responses from different functions, such as product managers, R&D managers and 
engineers, sales and after-sales representatives, and operations personnel.  

Paper E 
Data collection occurred through semi-structured interviews with key stakeholders in four 
companies. Prior to the interviews, the respondents were provided with a document describing 
the study’s background (see Appendix A). An interview guide was developed that included 
questions in all areas of interest for our study (see Appendix B). The interview guide included 
detailed questions grouped into a number of categories. The first set of questions related to 
offerings, and asked respondents to explain the offering portfolio, business models, the channel 
strategy, key drivers of new offerings, and the internal ownership of products versus services. 
The second set of questions related to digitalization with the intention of developing a deep 
understanding of the companies’ digitalization approaches and strategies as well as any issues 
the company experienced. The next group of questions addressed the platform approach, and 
included questions on the platform types, their possible interrelations, their individual 
purposes, and cost, development, and ownership aspects. The interview guide then went on to 
address various issues and managerial challenges experienced in digital transformation using a 
set of questions related to processes, steering mechanisms, and ownership. Finally, the 
interview guide included a number of questions intended to help clarify the relationships 
among business-model development, the digital product-service offering, and various business 
logics.  
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In total, 19 interviews were undertaken with senior managers in Alfa, Beta, Gamma, and Delta. 
The interviews lasted from 45 to 80 minutes. Most of the interviews were undertaken by the 
lead author with support from one other member of the research team. The data-collection 
phase was also supported by an additional researcher. In a few interviews, as many as three 
researchers took part. In all interviews, one respondent was present, except for one interview in 
which two respondents holding the same type of position took part. Prior to the interviews, all 
participating companies were presented with a two-page document providing information on 
the research aim and approach. The aim in this regard was to help them select suitable 
interviewees for the project and for those interviews to be aware of the aspects of interest. Of 
the four researchers, two were also employed in one of the case companies in the study. 
Secondary data, especially from one company, was available in the form of strategy documents 
and meeting notes. Some of the case companies had previously been involved in other 
collaboration projects, which had helped build trust among the parties. All interviews were 
recorded and then transcribed in order to enable a thorough and shared analysis. 

3.4.3 Data analysis 

The data for Papers A, B, and C was analyzed in a similar way. These data sets were largely 
based on semi-structured interviews, but other data sources also provided insights.  

The data analysis was based on a method inspired by Gioia, Corley, and Hamilton (2013), who 
suggest analyzing the data in several steps. The first step in the approach suggested by Gioia, 
Corley, and Hamilton (2013) is to categorize the data while remaining faithful to different 
informants’ terms. Gioia et al. (2013) point out that this step may lead to a high number of 
first-order categories, and that it may be difficult to clearly see the differences and similarities. 
The second round of analysis focuses on finding representative themes, which may include 
several of the concepts uncovered in the first phase. In a final step, aggregate dimensions are 
identified. These dimensions became the foundation upon which the respective papers were 
based.  

The approach we adopted for Papers A, B, and C was to include all data gathered from the 
interviews as well as data from all secondary sources in the overall analysis. All of these 
projects had rich sets of secondary data sources to which the researchers had access. The 
analysis then followed the process described above. In a final step, different informants were 
allowed to read the analyses in order to ensure that the foundational data and assumptions had 
been correctly understood and documented.  

The analysis in Paper D was based on an assessment of data obtained from a survey of 137 
respondents. In this study, the impact of different factors on total value was determined using 
multifactor linear regression. The first step was to assess the impact of several control factors, 
including the uncertainty variables of price and duration variance as well as transparency. In a 
second step, entrepreneurial orientation was added to the regression with the aim of 
understanding moderation or mediation effects between entrepreneurial orientation and the 
identified control variables. Thereafter, the respondents’ roles were added to the equation. As 
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“roles” was a categorial variable, dummies were created in order to account for the five 
alternative functional affiliations with which the respondents were connected. More 
specifically, regression coefficients were created for the roles of “sales,” “PM,” “RD,” and 
“Ops,” with “other” as the base scenario. The final step entailed the creation of a linear 
regression model accounting for the different entrepreneurial facets. Four aspects of individual 
entrepreneurial orientation were covered by the survey questions: innovativeness, risk-taking 
ability, proactiveness, and autonomous nature. All of the performed regressions were assessed 
using the different regression coefficients as well as the overall fit of the model using R2. 

Paper E used an approach suggested by Miles and Huberman (1994) in which the data analysis 
is conducted in three phases: data reduction, data display, and conclusion-drawing and 
verification. The first step involved transcribing all interviews and then reading through the 
transcripts as well as reviewing the extensive notes taken during the interviews in order to start 
the initial structuring of the data. The extensive material made it necessary to spend a great 
deal of time on structuring and reviewing the data to reach the goal of focusing, simplifying, 
and abstracting it (Miles & Huberman, 1994). After this work resulted in a good initial 
structure, the aim of the second stage was to provide “an organized, compressed assembly of 
information that permit[ted] conclusion drawing” (Miles & Huberman, 1994, 11). The 
expectation is that this stage should provide higher-order categories or themes on a more 
aggregated level than seen in the first phase. In this stage, it was possible to see some structure 
and some higher-order themes emerged from the data, which were then further analyzed and 
cross-checked in the final stage. In the third step of the qualitative analysis, we drew the final 
conclusions from the data. The data was revisited several times to cross-check and verify the 
patterns that had emerged. Notably, we first analyzed each case individually in order to fully 
grasp the digital transformation in each company, after which we performed a cross case-
analysis in which we identified similarities and differences among the case companies. See 
Table 5 for an overview of methods and approaches used in the different thesis papers. 
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Table 5. Overview of methods and approach in thesis papers 

Paper Approach Primary data 
source 

Secondary data 
sources 

Methodology 

A Case study Eight semi-structured 
interviews  

Company-internal 
survey with 10 
respondents 

Company-internal 
meetings 

 

 

Qualitative 

B Case study involving 
multiple actors 

Eight semi-structured 
interviews 

Building and testing 
proof of concept for 
self-return machine 

 

Internal 
documentation and 
meetings 

Observations of 
rental processes 

Workshops with 
involved stakeholders 

Qualitative 

C Case study (multiple 
divisions within one 
industrial firm) 

 

14 semi-structured 
interviews 

 

Internal 
documentation and 
meetings 

 

Qualitative 

D Experiment and 
survey 

Experiment including 
multiple roles, mainly 
in two industrial 
firms 

Survey with 137 
respondents 

Internal 
documentation and 
meetings 

 

Quantitative 

E Multiple case study 19 semi-structured 
interviews  

 

Internal 
documentation and 
meetings 

 

Qualitative 

3.5 Quality of the research 

Of the five papers included in this thesis, four mainly use a qualitative approach and one uses a 
quantitative approach. There is widespread consensus that quality assessments of research are 
important, but there is little agreement on exactly what constitutes the most appropriate set of 
criteria for such evaluations (Corbin, and Strauss, 2015). Patton (2002) points out that there are 
no “straightforward tests” a researcher can apply to ensure validity and reliability, but there are 
guidelines and procedural suggestions. There are also different views on the most appropriate 
nomenclature to use for the desired quality-assessment dimensions. For instance, some 
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researchers view “reliability” and “validity” as relevant terms when assessing qualitative 
research (Bryman and Bell, 2011), while others use other wording with a similar meaning. For 
example, “credibility” is used as a parallel to “internal validity,” “transferability” is used in a 
way that corresponds to “external validity,” and “dependability” is used as equivalent to 
“objectivity” (Corbin, and  Strauss, 2015; Bell, Bryman, and Harley, 2019).  

The research quality of papers A, B, C, and E was assessed using criteria suggested by 
Storbacka (2011), Bell, Bryman, and Harley (2019), and Miles, Huberman, and Saldana 
(2020). I first provide definitions and descriptions of the terms used in the quality assessment 
of the qualitative papers included in this thesis and then review how these criteria were met. A 
summary is provided in Table 6. 

3.5.1 Credibility 

“Credibility” is defined as the “extent to which the results appear to be acceptable 
representation of the data” (Storbacka, Polsa, and Sääksjärvi, 2011, 38). Credibility has also 
been referred to as “internal validity” (Bell, Bryman, and Harley, 2019; Miles, Huberman, and 
Saldana, 2020).  

The literature suggests several approaches to credibility. One method is data triangulation, 
which means using an approach with several observers, complementary methodologies, several 
theoretical perspectives, and multiple sources of data (Miles, Huberman, and Saldana, 2020). 
Another is prolonged engagement with the case firms (Storbacka, Polsa, and Sääksjärvi, 2011), 
while a third is the inclusion of confirmation procedures for the propositions, hypotheses, and 
conclusions (Miles, Huberman, and Saldana, 2020). Triangulation and prolonged engagement 
have both been used throughout this thesis. Several data sources were used to understand each 
research case, including interviews as well as secondary data (e.g., observations, informal 
conversations, meeting documentation, internal protocols, and reports). Prolonged engagement 
with the case companies also provided an opportunity to share and iterate data and findings, 
thereby facilitating a deep understanding of the cases. Confirmation of the results has been 
achieved through presentation of the work and findings to peers at different conferences, and 
through discussions of the researchers’ interpretations of the focal phenomenon with case-
company respondents. The work developed in this thesis has also been presented to members 
of management in the participating companies, which offered opportunities to discuss this 
emergent phenomenon, the results, and the conclusions.  

3.5.2 Transferability 

“Transferability” has been defined as the “extent to which the findings can be applied to other 
contexts” (Storbacka, Polsa, and Sääksjärvi, 2011, 38). The concept, which is also referred to 
as “external validity,” concerns whether the findings and conclusions are valid in other 
contexts (Bell, Bryman, and Harley, 2019). One common statement on the subject of validity 
in qualitative research is that a research account is valid if “it represents accurately those 
features of the phenomena that it is intended to describe, explain, or theorize” (Hammersley, 
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1987, 67). This aspect of research quality is assessed to ensure that the research offers an 
accurate representation of the focal phenomena (Pyett, 2003). 

The research presented in this thesis applied an approach of studying the phenomena in the 
correct setting, allowing for a deep contextual understanding. This approach provided detailed 
knowledge of the phenomena and, thereby, ensured that the researchers, in close dialogue and 
discussion with the case firms, could reflect upon the transferability of the conclusions. The 
sampling of case companies was also purposive in that it included manufacturing companies as 
well as ecosystem partners, customers, and suppliers all experiencing similar digitalization-
driven PSS business-model innovations. For this reason, these case companies were also well 
suited for reflecting on the transferability of the overall conclusions. The research presented 
here also involved senior managers with extensive experience in different positions and 
organizations. As such, it is well suited for making conclusions as to whether the presented 
results are applicable in comparable contexts (Miles, Huberman, and Saldana, 2020). 

3.5.3 Dependability 

“Dependability” is defined as the “extent to which there is consistency of explanation” 
(Storbacka, Polsa, and Sääksjärvi, 2011, 38). A parallel concept used to demonstrate that 
qualitative research is trustworthy is “reliability” (Bell, Bryman, and Harley, 2019; Miles, 
Huberman, and Saldana, 2020). This concept addresses the extent to which similar findings 
would emerge if the study was replicated. Important aspects of dependability are ensuring that 
records of the research process are kept, including interview transcripts and field notes, so that 
they are accessible to the researchers and available for peer review (Bell, Bryman, and Harley, 
2019). 

The work included in this thesis used an approach of recording and transcribing the in-depth 
interviews. The next step in the process was to verify that the transcripts matched the original 
recordings, after which the material was stored in structured and accessible manner with proper 
back-up routines to ensure that no data would be lost. In the cases where multiple researchers 
were involved, similar data-collection protocols and tools were used. The process also included 
exposing the material to researchers and colleagues during seminars and workshops.  

3.5.4 Confirmability 

Confirmability is defined as the “extent to which interpretations are the result of the 
participants and the phenomenon as opposed to researcher biases” (Storbacka, Polsa, and 
Sääksjärvi, 2011, 38). Another commonly used term is “objectivity” (Bell, Bryman, and 
Harley, 2019). Case study research is sometimes seen as less objective than other research 
methods, a claim that may be dismissed through triangulation across multiple data sources and 
methods (McCutcheon and Meredith, 1993). 

This thesis relies on several data sources, including interviews, protocols, post-project-reports, 
internal meeting minutes, and observations, with the aim of understanding each of the cases. 
These efforts were facilitated by prolonged engagement with the case firms, which allowed for 
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continuous learning, and enabled interpretations to be altered, expanded, and refined 
(Storbacka, Polsa, and Sääksjärvi, 2011). 

3.5.5 Integrity 

“Integrity” has been defined as the “extent to which interpretations are influenced by 
misinformation from participants” (Storbacka, Polsa, and Sääksjärvi, 2011, 38). Integrity can 
be ensured in qualitative research by carefully conducting work that is thoughtful and follows a 
reasonable set of established practices and commonly accepted standards (Miles, Huberman, 
and Saldana, 2020). 

In this thesis project, the interviews of case-firm representatives followed an interview guide 
that was purposefully designed for each case study. The respondents also received information 
about the study prior to the interviews, and they were guaranteed anonymity if so desired. In 
addition, the case companies were informed that the final documentation would not disclose 
company names without the companies’ express permission. All case studies were anchored 
with senior managers of the focal companies, as their support and interest in the study was not 
only helpful for recruiting interviewees but also enhanced respondents’ trust that their 
participation was officially supported. All of these measures helped to ensure that the 
respondents would feel confident in sharing their honest views of the phenomena, and would 
not hold information back or provide misinformation.  

3.5.6 Utilization  

“Utilization” has been defined as the “extent to which the findings are relevant for and can be 
used to benefit the participants” (Storbacka, Polsa, and Sääksjärvi, 2011, 38). Business 
research is concerned with problems of high importance for different business stakeholders, 
especially management, which highlights the necessity of formulating relevant research 
questions and ensuring that research outcomes are useful and relevant for the business 
community. Therefore, even if the research is both credible (internal validity) and transferable 
(external validity), it is still important to know what it does for its stakeholders, including the 
researched party, the researchers, and its consumers (Miles, Huberman, and Saldana, 2020). 

The work in this thesis is applicable for the case firms, the individual respondents, and 
researchers. Case-firm relevance was ensured through the gathering of continuous feedback on 
the findings and discussions of their relevance. All case companies had digital PSS high on 
their corporate agendas, and showed an interest in participating in the studies in order to learn 
more about their own situations and to learn from peer organizations and the researchers. 
Individual respondents chose to participate in the studies, but they also showed an interest in 
being part of the research as a means of personal development. The novelty of the focal 
phenomena also facilitated significant interest among different researchers, who have been part 
of the research-related projects in different constellations. 
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Table 6. Trustworthiness of the qualitative research process 

Criteria Evaluation 

Credibility 
(internal validity)  

• Prolonged engagement: active interaction with case firms over an extended period of 
time  

• Triangulation across sources: Use of primary and secondary data sources 

• Triangulation across methods: Audio recordings of interviews accompanied by 
extensive field notes  

• Triangulation across researchers: Several researchers involved in reviewing and 
discussing the data 

• Debriefing by peers: Presentation and discussion of preliminary conclusions at 
academic conferences 

• Case-company confirmation: Presentation of findings to case companies 

External validity 
(transferability)  

• Triangulation through the use of purposeful sampling 
 
 

Reliability 
(dependability) 

• Thoroughly documented material 
• Peer reviews 

 
Objectivity 
(confirmability) 

• Triangulation across data sources 
• Researchers discussed the emerging phenomenon among themselves and with case-

firm respondents throughout the study; findings were constantly refined as the 
understanding evolved 

• Findings presented to case firms, which found them useful 
Integrity 

 

• Prolonged engagement with several of the companies created a high level of trust  

• The author of this thesis and one supervisor employed by the key case company 
allowed for the overall development of trust among respondents 

• Interviews based on an interview guide 

• Guarantee of respondent anonymity  

• Anchoring of studies with senior managers of case firms 
Utilization 
(applicability, 
relevance) 

• Relevance for managers and organizations safeguarded through continuous 
discussions with the case firms to ensure that the analyses were compatible with 
practitioners’ views of the phenomena 
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4 Summary of appended papers 

This thesis is based on five empirical studies. These studies have been developed into five 
individual papers, which serve as the foundation for this thesis.  

The overall aim is to answer the three research questions by drawing upon the findings of each 
paper. Figure 3 outlines which papers help answer which research questions.  

 

Figure 3. Relationships among research questions and the appended papers 

Four papers and one book chapter are appended to this thesis. Together, they serve as the basis 
for this thesis. This section summarizes the key findings of each publication and serves as a 
foundation for the analysis presented in the next section. 7 describes the authors’ contributions 
to the publications appended to this thesis. 
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Table 7. Authors’ contributions 

Paper Order of authors Authors’ contributions 

A Simonsson, Magnusson Simonsson and Magnusson jointly planned the project and developed the 
interview guide and survey. Simonsson undertook the interviews and carried 
out the survey. Simonsson handled the data analysis and wrote the paper 
with input and feedback from Magnusson.  

B Simonsson, Magnusson Simonsson and Magnusson jointly planned the project and developed the 
interview guide. Simonsson undertook the interviews. Simonsson handled 
the data analysis and wrote the paper with input and feedback from 
Magnusson. 

C Simonsson, 
Magnusson, Johanson 

Simonsson, Magnusson, and Johanson jointly planned the project and 
developed the interview guide. Simonsson undertook the interviews. 
Simonsson handled the data analysis and wrote the paper with input and 
feedback from Magnusson and Johanson.  

D Simonsson, Agarwal Simonsson and Agarwal jointly planned the project and developed the 
survey. Agarwal took the lead in analyzing the data, while Simonsson took 
the lead in writing the paper. Simonsson and Agarwal contributed equally to 
the paper. 

E Simonsson, 
Magnusson, Ölundh 
Sandström, Johanson 

Simonsson, Magnusson, Ölundh Sandström, and Johanson planned the 
project and developed the interview guide. Simonsson undertook most of 
the interviews with support from Ölundh Sandström. Simonsson handled the 
data analysis under the supervision of Magnusson, Ölundh Sandström, and 
Johanson. Simonsson wrote the paper with input and feedback from 
Magnusson, Ölundh Sandström, and Johanson. Magnusson and Ölundh 
Sandström are equal second authors of the paper. 
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4.1 Paper A 

Simonsson, Johan, and Magnusson, Mats. (2019). “Digital Business Model Innovation: 
Implications for Offering, Platform and Organization.” In Digital Business Models – Driving 
Transformation and Innovation, 147-168. Palgrave McMillan. https://doi.org/10.1007/978-3-
319-96902-2_6. 

 

Introduction  
The intention of Paper A was to understand the implications of digital business-model 
innovation ambitions for company offerings, platform strategies, and organization. The book 
chapter, which is based on a single case in the Construction division of Husqvarna Group, 
revealed four challenges in a service transition: (1) the need for a more holistic customer-value 
approach, (2) the need to establish new capabilities to support a new business model, (3) the 
need to manage the tension between speed and platform focus in the development of the 
offering, and (4) changes in different parts of the organization.  

Findings 
The findings of Paper A suggest that business-model innovation should start with a more 
holistic customer-value approach. Suppliers need to understand the gaps that product-service 
systems can fill and the value this could generate. Therefore, the starting point for PSS and 
related business-model innovation is to extend innovation activities beyond the current focus of 
improving product performance, and to understand how to support customers when the product 
may not be used immediately. However, the development of more advanced PSS offerings will 
likely also require more advanced capabilities than if more basic services are to be sold. The 
findings of Paper A highlight the importance of being able to deliver on the promises made in 
order to build and maintain customers’ trust in new offerings.  

A platform strategy is important, as it constitutes a key way to support increased variety while 
simultaneously reducing costs and time to market. The challenge in this regard primarily 
relates to how companies can establish platforms in a rapid and flexible manner, especially 
when they support a wide range of products and related services. Paper A notes that 
servitization places increased demands on the use of platforms in order to enable certain types 
of service development as well as new demands in terms of development speed, which are 
further complicated by the need for digitalization to enable new types of service offerings. This 
challenge of common platforms versus speed and autonomy was noted as a tension that needs 
to be addressed. Established platforms have many advantages, but introducing a new platform 
is often difficult and burdensome. This is particularly important for platforms designed to 
support servitization, which have to span a wide range of relevant product areas and, thus, may 
need to be included in several product roadmaps and, thereby, affect several related product 
platforms. The inclusion of PSS in the offering portfolio may also drive a change in the 
organization. The findings of Paper A suggest that digital business-model innovation affects 
several parts of the organization at the same time, and can therefore challenge an 
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organization’s existing silo structure. The findings of Paper A are schematically outlined in 
Figure 4. 

 
Figure 4. Key challenges on the path towards digital business-model transformation 

 

Paper A also notes that new product-service systems and related digital business models are 
more likely to complement existing business model(s) than replace them.  

Contributions 
Paper A shows that digital business-model innovation should start with a clear definition of 
scope, as companies must be cautious about the value generated and the importance of 
delivering on new promises. In this study, a platform approach stands out as a multifaceted and 
crucial capability for a PSS strategy. The paper demonstrates that a platform logic is important 
for services and that a common platform approach can provide several benefits. However, the 
respondents in Paper A also highlighted some concerns related to a platform strategy for 
services. One fear was that a platform approach could extend the time to market, as there 
would be a need for alignment on priorities and timelines. Another concern related to the need 
for governance mechanisms that included centrally defined conditions for the platform as well 
as room for local adaptation. 
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4.2 Paper B 

Simonsson, Johan, and Magnusson, Mats. (2018). “Collaboration Challenges in Digital Service 
Innovation Projects.” International Journal of Automation Technology, 12(4): 499–506. 
https://doi.org/10.20965/ijat.2018.p0499. 

 

Introduction 
Paper B examines the intersection of service innovation, digitalization, and collaboration based 
on a case study in the Construction industry. Three parties were involved in the service-
innovation project: a major European rental company (Beta), an equipment manufacturer 
(Alfa), and an IT and communications-technology company (Gamma). The intention of the 
project was to jointly identify, build, and verify value in a new digital service, and to 
understand any challenges experienced in that joint project. The project identified an 
opportunity to optimize the costly rental-return process in which machines were serviced and 
prepared for subsequent rentals.  

Findings 
The project was able to define and verify a concept for an automated return process for power 
cutters. It analyzed how the solution would affect the product platform, the design of a service 
platform, and the likely positive influence on the rental business case for the focal machine 
type.  

The empirical observations also revealed four main challenges: (1) the formulation of shared 
and complementary innovation objectives, (2) the joint design of a new business model that 
could address both value creation and value appropriation, (3) the management of the 
collaborative project across organizational boundaries, and (4) the fruitful combination of 
multiple agile approaches to organizing. 

Contributions 
The first finding was that although all stakeholders shared the overall vison of the new product-
service system, they had different primary drivers for the service innovation, which suggested a 
possible tension among the parties in the design of new business models. The second finding 
related to business-model innovation. The project aimed to understand the conditions for a 
business case for an automated process, rather than to investigate alternatives for new business 
models. This serial approach to investigating first value creation and then value appropriation 
had the benefit of being a quick way to set up a project with different partners. It also had the 
positive effect of building trust and good relations. An unanswered question was how this 
approach might limit the business-model innovation needed before a solution can be 
industrialized.  
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The third finding suggested that when different parts of a PSS solution are developed by 
different parties, project coordination becomes a key capability. In the absence of this 
capability, the involved parties will not share a common view of the project’s status. The fourth 
finding was that the partner companies used three different models to organize their work in 
the project. One consequence of these different organizing approaches was that discrepancies 
occurred in the handling of problems. While one organization had short lead times thanks to an 
agile setup, another had long lead times because the project was handled in a line organization. 
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4.3 Paper C 

Simonsson, Johan, Magnusson, Mats, and Johanson, Anders. (2020). “Organizing the 
Development of Digital Product-Service Platforms.” Technology Innovation Management 
Review, 10(3): 36-47. https://doi.org/10.22215/timreview/1335. 

 

Introduction 
Paper C address two research questions: “How does business-model innovation relate to 
digital-platform development in traditional manufacturing firms aiming for servitization?” and 
“How is the relationship between business-model innovation and digital-platform 
development?”. Four digital-platform projects were explored, which were developed in 
different contexts and in different parts of one incumbent manufacturing company, as outlined 
in Figure 5. 

Figure 5. Project purpose and organization 

 

Findings 

Paper C highlights the increasing awareness that a platform approach can support various 
servitization ambitions. The paper also sheds light on how industrial companies should 
approach digital product-service platforms in terms of scope definition and process, and on the 
interplay among technological innovation, service innovation, and business innovation. Other 
findings include the importance of early business-model innovation in platform-development 
projects to allow for a focus on the modules with the highest customer importance and value 
aspects.  

Observations made in this analysis also suggest that, in the absence of a structured process and 
governance structure, individuals become important as advocates for the platform and as 
corporate entrepreneurs in the early stages of development. The case studies also identify 
possible dilemmas in the digital product-service platform-development process related to 
component re-use and platform incubation versus speed in development, as well as integration 
into the business. 
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Findings 
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servitization ambitions. The paper also sheds light on how industrial companies should 
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findings include the importance of early business-model innovation in platform-development 
projects to allow for a focus on the modules with the highest customer importance and value 
aspects.  

Observations made in this analysis also suggest that, in the absence of a structured process and 
governance structure, individuals become important as advocates for the platform and as 
corporate entrepreneurs in the early stages of development. The case studies also identify 
possible dilemmas in the digital product-service platform-development process related to 
component re-use and platform incubation versus speed in development, as well as integration 
into the business. 
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Contributions 
This paper identifies a digital product-service platform as similar to a business platform that 
handles various aspects of products and supports new services and business models. Other key 
findings are that the definition of a project’s scope through early business-model value 
assessments of its most important functions is critical, and that building a minimum viable 
platform at the outset stands out as a preferable approach. The finding that an “entrepreneurial 
spirit” on the individual level was a key driver of the studied digital product-service platforms 
suggests a need to find an organizational form in which the legacy strategy approach can co-
exist with a more autonomous entrepreneurial spirit. 
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4.4 Paper D 

Simonsson, Johan, and Agarwal, Girish. (2021). “Perception of value delivered in digital 
servitization.” Industrial Marketing Management, 99:167–174. 
https://doi.org/10.1016/j.indmarman.2021.10.011. 

 

Introduction 
Companies have an interest in supplying digital product-service systems, as they may provide 
new opportunities for value creation. However, incumbent manufacturers that embark on a 
digital-servitization journey face a number of potential pitfalls, as there is a risk of a service 
paradox in the form of underperforming business models—in essence, greater investments in 
new product-service systems than what can be recovered in the form of returns. In this regard, 
value-based pricing has been pointed out as an interesting approach, but it is also associated 
with a number of barriers. This paper explores how digital technologies, including platforms, 
IoT, and AI, may influence total perceived value throughout a service’s delivery. It also 
examines the role of individual entrepreneurial orientation in the perception of the value 
delivered.  

Findings 
Paper D sets out to answer two research questions. The first question focused on understanding 
“ the enabling role of digital technologies in digital servitization innovation,” while the second 
centered on “the influence of individual entrepreneurial orientation on the perception of value 
delivered within digital servitization.” The observations were made through a survey and 
empirical assessment carried out across two large industrial organizations with an interest in 
servitization and digitalization. This paper concludes not only that digital technologies and 
platforms may enable the implementation of schemes like fair dynamic pricing and that such 
digital infrastructures play an important role in increasing the overall value perception of the 
services delivered, but also that individual entrepreneurial orientation determines the perceived 
value of a new service offering.  

Contributions 
Paper D adds to the extant knowledge by proposing that individual-level traits affect the 
perceived value of digital product-service offerings. The findings also highlight the importance 
of advanced digital capabilities and infrastructures, including platforms and AI, for enabling 
new pricing schemes. Moreover, they show how these factors positively affect the perception 
of value delivered.  
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4.5 Paper E 

Simonsson, Johan, Magnusson, Mats, Ölundh Sandström, Gunilla, and Johanson, Anders. 
(2021). “Development of Digital Product-Service Platforms in Incumbent Manufacturing 
Firms.”  

 

Introduction 
With the ambition of exploring the digital transformation of incumbent manufacturing 
companies, four global industrial firms were studied in terms of different aspects of their 
product-service offerings and how digitalization had influenced their business-model 
innovation. The case companies included in our research share legacies as successful 
manufacturers of high-quality industrial products. These companies also share an ambition of 
bringing new digital product-service systems to market, as such strategies provide enhanced 
opportunities to better serve customers’ needs through the bundling of products and services 
into integrated combinations. 

Findings 
The analysis highlights a number of similarities among these companies. More specifically, 
their transformation journeys seem to include an initial entrepreneurial phase with a scattered 
digital approach, followed by a platform-establishment phase in which digital capabilities 
become focused upon a common platform approach that can serve several digital business 
models. Each of these phases carries different challenges, such as scalability in the 
entrepreneurial phase, and governance, ownership, overview, and budget issues in the 
platform-establishment phase. However, as companies find ways to align digitalization with 
organizational development, new business opportunities can be accelerated through a digital 
product-service platform approach to servitization, which is the third identified phase.  

Contributions 
This paper adds to the extant knowledge by describing how the digital transformation in four 
incumbent manufacturing firms evolved through different phases: an entrepreneurial phase, an 
establishment phase, and an acceleration phase. Another contribution is that the governance 
and management of digital product-service platforms have four dimensions: (1) a lack of 
governance fora, (2) unclear ownership of new PSS offerings, (3) a shared overview and a 
synchronized pace for the development of the products that are to be part of the same offering, 
and (4) budgeting issues, as PSS includes products and services, and units may need 
investments that may not have a direct revenue return. 
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5 Analysis and discussion 

This section discusses the findings presented in the appended papers in relation to the research 
questions. The aim in this regard is to show that, when brought together, the findings presented 
throughout the thesis, provide a more comprehensive understanding of the focal phenomena 
than can be derived from each paper in isolation. The following sections review each research 
question and the results in relation to the extant literature.  

5.1 How does the development of digital  product-service systems take place in 
incumbent manufacturing firms? 

When the results from the papers included in this thesis are reviewed together, four findings 
emerge in response to the first research question: “How does the development of digital  
product-service systems take place in incumbent manufacturing firms?” These findings are: (1) 
the transformation evolves through three phases, (2) the transformation is ignited by corporate 
entrepreneurs rather than by clear strategies, (3) a platform approach may be an important 
asset, and (4) incumbents face a business-model addition rather than a transition.  

5.1.1 Three phases of digital PSS transformation 

The empirical findings reveal that the digitalization of product-service systems in incumbent 
manufacturing firms evolved through clear phases: an entrepreneurial phase, an establishment 
phase, and an acceleration phase. The first phase was initiated by individuals who started to 
experiment with product-service systems and digitalization. These individuals were driven 
more by their own interests in the opportunities of digital product-service systems than by 
corporate-strategy documents. Papers C and E showed that such corporate entrepreneurs were 
important in the initial phase when corporate strategies were not yet developed enough to 
provide detailed guidance on how to proceed. With growing digital maturity, firms recognized 
the need for capabilities to scale their digital PSS business models. One important capability 
developed in the second phase was a digital product-service platform approach that could 
enable multiple business models. Firms then experienced a need to align internal processes and 
ways of working with their PSS ambitions in order to accelerate their business models in the 
third phase. 

In summary, the digital transformation of incumbent manufacturing firms evolves in phases. In 
the entrepreneurial phase, companies prototype and learn about the power of digitally enhanced 
product-service offerings. This is followed by an establishment phase in which one common 
set of digital capabilities is developed that can be used across several offerings. Finally, in the 
acceleration phase, the organization is updated to reflect the PSS strategy, so that the company 
can fully leverage the potential of a shared digital product-service platform.  
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Other research has also noted different phases in relation to digitalization. For example, Legner 
et al. (2017) propose that three waves of digitalization have occurred. In the first wave, digital 
technologies were introduced to improve work routines. In the second wave, the Internet was 
introduced, creating new opportunities to communicate. The recent third wave introduced the 
SMAC technologies. Services have also been found to evolve through three phases. Carlborg, 
Kindström, and Kowalkowski (2014) describe these phases as formation, maturity, and 
multidimensional. Verhoef et al. (2021) have also explored the digital transformation of 
incumbent manufacturing firms and suggested that the stages are digitization, digitalization, 
and digital transformation, in a fashion similar to Legner (2017). The longitudinal study by 
Rajala et al. (2019) of an incumbent manufacturing company found two phases in a service 
transition: the focal company first moved from integrated to modular solutions and then 
developed a platform approach to further accelerate the PSS opportunity. However, this thesis 
claims that when SMAC technologies are available as a core foundation for digital 
transformation, conversion will happen in three phases, as described above. As such, this work 
partly answers a call from Verhoef et al. (2021) for more research on how incumbent 
manufacturing firms pass through the phases of digital transformation. The following section 
discusses how the process of digital transformation starts, and stresses that it is ignited by 
entrepreneurial individuals rather than by strategy documents. 

5.1.2 Corporate entrepreneurship—a method for turning ideas into innovations 

Another finding related to the first research question is that individuals, or corporate 
entrepreneurs, initiated the digital transformation. Their approach was to prototype and test 
different digital product-service systems based on an opportunity within an area under their 
control. Papers C and E show that digital transformation in companies may start even before a 
digital-servitization strategy has been clearly embraced and driven by top management. 
Notably, all of the studied companies followed a trajectory in which these corporate 
entrepreneurs prototyped new business models in a smaller and uncoordinated approach. Many 
of these entrepreneurial initiatives were initiated at the middle-management level but helped to 
build knowledge across the company, as the insights were shared with a wider audience, 
thereby garnering the support of senior managers. Top management’s support became crucial 
for the continued development of a common platform approach and related investments.  
These findings are in line with how entrepreneurial activity has been described as taking place 
in large and complex organizations (Burgelman, 1983). Corporate entrepreneurship is 
commonly described as the way in which established companies can exploit new ideas that 
differ from their existing offerings while leveraging existing assets and resources (Wolcott & 
Lippitz, 2007). Burgelman (1983) suggests that middle managers may play a crucial role by 
supporting autonomous strategic initiatives and that an important contribution from top 
management is recognition. Other research has shown that firm performance is positively 
related to entrepreneurial orientation (Gupta and Gupta, 2015), especially in relation to new 
product development (Ferreras-Méndez et al., 2021). Similarly, this thesis finds that 
entrepreneurial orientation can be an important factor in the initiation of a digital 

 

56 
 

Other research has also noted different phases in relation to digitalization. For example, Legner 
et al. (2017) propose that three waves of digitalization have occurred. In the first wave, digital 
technologies were introduced to improve work routines. In the second wave, the Internet was 
introduced, creating new opportunities to communicate. The recent third wave introduced the 
SMAC technologies. Services have also been found to evolve through three phases. Carlborg, 
Kindström, and Kowalkowski (2014) describe these phases as formation, maturity, and 
multidimensional. Verhoef et al. (2021) have also explored the digital transformation of 
incumbent manufacturing firms and suggested that the stages are digitization, digitalization, 
and digital transformation, in a fashion similar to Legner (2017). The longitudinal study by 
Rajala et al. (2019) of an incumbent manufacturing company found two phases in a service 
transition: the focal company first moved from integrated to modular solutions and then 
developed a platform approach to further accelerate the PSS opportunity. However, this thesis 
claims that when SMAC technologies are available as a core foundation for digital 
transformation, conversion will happen in three phases, as described above. As such, this work 
partly answers a call from Verhoef et al. (2021) for more research on how incumbent 
manufacturing firms pass through the phases of digital transformation. The following section 
discusses how the process of digital transformation starts, and stresses that it is ignited by 
entrepreneurial individuals rather than by strategy documents. 

5.1.2 Corporate entrepreneurship—a method for turning ideas into innovations 

Another finding related to the first research question is that individuals, or corporate 
entrepreneurs, initiated the digital transformation. Their approach was to prototype and test 
different digital product-service systems based on an opportunity within an area under their 
control. Papers C and E show that digital transformation in companies may start even before a 
digital-servitization strategy has been clearly embraced and driven by top management. 
Notably, all of the studied companies followed a trajectory in which these corporate 
entrepreneurs prototyped new business models in a smaller and uncoordinated approach. Many 
of these entrepreneurial initiatives were initiated at the middle-management level but helped to 
build knowledge across the company, as the insights were shared with a wider audience, 
thereby garnering the support of senior managers. Top management’s support became crucial 
for the continued development of a common platform approach and related investments.  
These findings are in line with how entrepreneurial activity has been described as taking place 
in large and complex organizations (Burgelman, 1983). Corporate entrepreneurship is 
commonly described as the way in which established companies can exploit new ideas that 
differ from their existing offerings while leveraging existing assets and resources (Wolcott & 
Lippitz, 2007). Burgelman (1983) suggests that middle managers may play a crucial role by 
supporting autonomous strategic initiatives and that an important contribution from top 
management is recognition. Other research has shown that firm performance is positively 
related to entrepreneurial orientation (Gupta and Gupta, 2015), especially in relation to new 
product development (Ferreras-Méndez et al., 2021). Similarly, this thesis finds that 
entrepreneurial orientation can be an important factor in the initiation of a digital 



 

57 
 

transformation, as seen in Papers D and F, and in the acceptance of new dynamic pricing 
mechanisms, as demonstrated in Paper E. 

The findings in this thesis are also in line with the ideas of Van De Ven (1986), who identified 
the challenge of “managing ideas into good currency” (590) to ensure that ideas can be 
implemented and institutionalized. The first phase of digital transformation helped build both 
trust and understanding, thereby serving as an important step towards wider management 
acceptance. The lean startup literature also supports this approach. It suggests that 
entrepreneurs can be found everywhere in an organization (Ries, 2011), and that 
entrepreneurial orientation may drive competitive advantage within both existing firms and 
start-ups (Bedoya, Alzate, and Giraldo, 2018).  

Management’s direction and support are important for the scaling and acceleration of any 
company initiative, which require focus and investments. However, the entrepreneurial phase 
may provide insights and understanding, and help create a roadmap for further digital 
development. These findings suggest that incumbents should embrace innovation and the 
prototyping of new digitally enabled product-service systems without expecting them to deliver 
tangible financial output in the short run. Such an exploration phase may prove important for 
later exploitation of digital PSS, as it may help to establish a direction and priorities. A focus 
on advanced digital product-service system offerings resembles a radical innovation for 
incumbent manufacturing firms, as defined by Henderson and Clark (1990), but then used to 
describe product-technology reconfigurations. A radical innovation occurs when both the 
components in and the architecture of a solution change simultaneously. Digital PSS may 
induce such changes by facilitating products that are autonomous, artificially intelligent, and 
connected (Brynjolfsson and McAfee, 2017; Diamandis and Kotler, 2020). However, radical 
innovations are difficult to cope with and are associated with significant barriers. Moreover, 
they may change an industry or enable new competitors to enter a market space (Cooper and 
Schendel, 1976; Tushman and Anderson, 1986; Anderson and Tushman, 1990; Sandberg and 
Aarikka-Stenroos, 2014). Companies may build the competences needed to successfully 
manage a transformation by embracing an entrepreneurial approach. This section suggests that 
digital transformation is a bottom-up process rather than a top-down process. In the next 
section, I discuss how the offering transitions from being integrated to platform based. 

5.1.3 From integrated solutions to a digital product-service platform approach 
The findings further reveal that firms’ digital capabilities are unique and integrated by offering 
in the first phase. They are then increasingly shared among several offerings using a platform 
approach.   

This thesis finds that, initially, digital offerings are brought to market using digital capabilities 
tailored per offering, they have a limited scope and may include only a subset of products. 
Incumbents then gradually adopt strategies in which many product lines share a digital 
product-service platform. As shown in this thesis, with one common platform approach to 
servitization, companies may achieve scalability, security, consistency, and speed to market 
while keeping costs under control. A longitudinal study by Rajala et al. (2019) of a 
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manufacturing firm found that the focal organization first turned from integrated solutions to 
modular solutions and then, in a later phase, added a technical platform to further support the 
transition. This thesis suggests that both services and the technical enablement move from 
integrated to modular approaches. Another finding is that companies in the early stages of the 
transition, especially the entrepreneurial stage, develop digital solutions that enable services 
using a one-to-one approach. These digitalization efforts then become different monoliths that 
are not easily re-used in other digital PSS offerings. However, over time, the incumbents adopt 
a micro-service architecture (MSA). In this approach, different services are designed to manage 
specific, well-defined tasks across several applications (Bozan, Lyytinen, and Rose, 2021). 
This platform may then give rise to similar benefits, speed to market, cost savings, and quality 
improvement, as seen in a product-platform approach (Meyer and Lehnerd, 1997; Sawhney, 
1998; Gonzalez-Zugasti, Otto, and Baker, 2000). Another important aspect of a product-service 
system is how it affects existing business models. In the next section, I discuss why digital 
product-service systems lead to the addition of new business models rather than innovations in 
existing models.  

5.1.4 Business-model extension rather than substitution 
Another finding based on the empirical data is that new product-service systems generate new 
business models rather than transform the existing ones. While the studied companies created 
new business models for new product-service systems, they also continued their existing 
product-centric business models. Different authors have outlined possible transformation paths 
for business models used for product-service systems. Two examples are the eight different 
product-service systems and the digital servitization transformation path developed by Tukker 
(2004) and Lerch and Gotsch (2015), respectively. However, these frameworks largely fail to 
discuss whether companies shift their operations away from product-centric business models 
and towards business models based on advanced services. Recent literature suggests that a 
servitization strategy involves “moving from selling products and basic services to selling 
product-service systems” (Rabetino, Kohtamäki, and Gebauer, 2017, 350) and that 
“digitalization transforms the business models of solution providers” (Kohtamäki et al., 2020, 
380). This thesis finds that incumbents develop new product-service business models rather 
than transform their existing models. In next section, I elaborate on the findings related to the 
second research question.  

5.2 What managerial and organizational challenges and opportunities are 
encountered in the digitalization of product-service systems? 

The second research question asked “What managerial and organizational challenges and 
opportunities are encountered in the digitalization of product-service systems?”. A recent 
literature review summarized the value outcomes for manufacturers along four dimensions, 
suggesting that this form of digitalization could increase revenue and profit, improve the 
company’s strategic position, drive market intelligence and innovation, and enhance customer 
relations (Garcia Martin, Schroeder, and Ziaee Bigdeli, 2019). In this section, I elaborate on the 
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opportunities found to be aligned with digitalization of product-service systems. However, I 
first start with a discussion of the related challenges. 

The extant research suggests that a PSS transformation is a complex undertaking and that not 
all companies experience successful outcomes (Kowalkowski et al., 2017). One factor adding 
to this complexity is the need to jointly manage product, service, and digital strategies (Lerch 
and Gotsch, 2015). The findings presented in this thesis suggest that incumbents initially 
struggle with what do and what value is created, which is followed by the challenge of 
designing product-service systems that can deliver value in the desired business model as well 
as the challenge of governing and managing such a system. This is schematically outlined in 
Figure 6. 

 

Figure 6. Challenges of digital PSS 

5.2.1 The importance of a value understanding in digital PSS 
Manufacturing firms have traditionally developed different products that address specific 
needs. However, customers may face issues in their daily operations that could be addressed 
through digital product-service systems, as seen in Papers A and B. Firms must therefore 
understand which product-service business models provide value and whether they are worthy 
of pursuit. 

A holistic customer-value approach 
The first challenge in a digital transformation and the ensuing business-model innovation is to 
adopt a holistic customer-value approach in which the outcome should be the targeted offering 
portfolio. The identification of relevant opportunities may not, in itself, be a substantial 
challenge, although it may require some incumbents to use a new approach. For example, 
incumbents may be able to learn to innovate new offerings from start-ups. Limited resources 
make it important for the start-up community to quickly focus on offerings that provide value 
(Ries, 2011). Similarly, incumbents should not develop offerings based on vague customer-
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value assessments, or based on what is possible to develop and produce. This important finding 
was stressed in Paper A and has received support from other scholars. Correani et al. (2020, 
45), for example, claim that “the starting point of the effective implementation of a digital 
transformation strategy is defining the scope of the transformation.” More extensive product-
service business models may require more advanced digital capabilities, and firms may 
experience a service paradox if the investment is not offset by sufficient returns (Kowalkowski 
et al., 2017).  

A lack of value understanding 
Successful digital product-service systems exist at the intersection of what technology can 
deliver and the customer is willing to pay (Ross, Beath, and Mocker, 2019). However, 
Snelgrove (2018) highlights that companies focus on the number of offerings they bring to 
market rather than the customer value those offerings create. This thesis shows that it may be 
difficult for both suppliers and customers to grasp the full value of a new digital service and for 
the parties to agree on a price. This is also recognized in the pricing literature, which claims 
that customers may not recognize the full value experience even when they use a service 
(Hinterhuber, 2017), which makes value quantification and pricing a major challenge. A 
further complication is that digital technologies may facilitate value growth over time through, 
for example, the inclusion of artificial intelligence, which can enable better services by making 
better predictions possible. This is a rather novel aspect for manufacturing firms, where older 
products usually provide less value than new ones. This calls for dynamic value-based pricing, 
where prices are not only based on value but may also be re-negotiated on a regular basis. 
Value-based pricing is known to improve differentiation, profitability, and value creation for 
industrial firms (Töytäri, Keränen, and Rajala, 2017). However, it is challenging to implement. 
Major barriers to its implementation include a lack of baseline data and a lack of trust among 
parties (Töytäri, Rajala, and Alejandro, 2015). Paper D explores how AI and digital technology 
based on a digital platform may offer an infrastructure-based approach to addressing this 
barrier and allow for such an approach to be applied at scale. In the next section, I discuss the 
design of digital product-service systems.   

5.2.2 Design of digital PSS 
After a firm has decided upon attractive PSS offerings, it must design a product-service system 
that can deliver upon the strategy. This thesis suggests that a digital product-service platform is 
a key capability in the design of such new offerings. However, a number of challenges are 
related to such a platform. Paper A noted that companies might face a tension of speed versus 
platform focus when developing their offerings. Alignment around one shared platform 
generates challenges that might reduce the speed of the digital transformation. If the offerings 
are allowed to be developed in isolation without much coordination, high speed may be 
achieved in the early phases. This thesis also shows that after a platform is in place, the 
opportunity to reuse existing components can facilitate a faster pace of development than 
would be possible if every new offering had to be developed from scratch. Once a platform is 
in place, it can have positive effects on the variety of products offered to the market. It may 
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also reduce costs and shorten development times (Gawer and Cusumano, 2014). A platform 
strategy is important, as it constitutes a key way to support increased variety while reducing 
costs and time to market. In this regard, the primary challenge is determining how companies 
can establish platforms in a rapid and flexible manner, especially when those platforms must 
support a wide range of products and related services. Another challenge is the need to adjust 
the organization and related processes to support the new reality.  

Some of these challenges relate to the governance and management of digital PSS, and are 
discussed in the next section. The use of the platform approach in the innovation of digital 
product-service systems is then examined in the next section. 

5.2.3 Governance and management of digital PSS 
While a platform approach to servitization facilities a number of opportunities, it also poses 
some challenges in the governance and management of the platform, as well as for business-
model innovation.  

Organization, processes, and steering mechanisms 
The findings in this thesis reveal that incumbents are likely to face several issues should they 
adopt a platform approach to servitization. These challenges relate to: (1) governance, (2) 
ownership, (3) overview, and (4) budgetary issues in the platform-establishment phase. 

The governance challenge emerges from a lack of platform-steering mechanisms across 
company structures. Even as a platform approach to servitization receives increasing top 
management support, firms lack mechanisms that support decision-making and priority-setting. 
A related challenge is the need to successfully budget for new product-service systems, which 
consist of product and service components from different departments. There may be a need 
for one part of the organization to invest in new capabilities, while the revenue from the new 
offering may end up in another part of the organization. This may, for example, be the case 
when the product-service system requires sensors, actuators, or IoT capabilities to be 
embedded within products (Porter and Heppelmann, 2014, 2015), while the revenue from the 
new business model is generated in another part of the company. A further challenge with 
product-service offerings is that products and services tend to be developed under different 
logics. While product development in the companies covered in this thesis often seemed to 
follow a stage-gate logic, services tend to be developed using an agile approach. This fact 
makes the combined launch of products and services as part of the same offering challenging. 
Different stakeholders lack an overview of the different offerings being developed and 
frustration has been noted among stakeholders, who may lack insight into such combined 
offerings. The early stages of platform development also carry challenges in terms of the 
ownership of the new services. Paper E found that product managers were expected to 
acknowledge ownership of product-near services, while customer-near services seemed to 
become the ownership of new service organizations. However, this thesis has also noted that 
these barriers can be managed through an organizational update. In Paper E, Delta was able to 
accelerate its PSS portfolio by altering the organization to better reflect the actual offering 
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being developed. This may suggest that the mirroring hypothesis, which proposes that product 
architectures and related organizational structures tend to mirror each other (Colfer and 
Baldwin, 2016), also holds for complex PSS offerings based on a platform approach.  

This thesis also provides several examples of how new service ambitions can be organized in 
silos rather than integrated into existing product development. As product-service systems are 
business models that depend on both product and services, firms needs to find ways to govern 
and manage the combined offering.   

Challenges with business-model innovation 
The ownership of business-model innovation is another challenge identified in this thesis. For 
example, Paper C shows that it is more difficult to implement business-model innovation when 
the PSS development is relatively far from the existing business. Incumbents may also have 
relied on the same business model for a long time, which might make path dependency a 
barrier to transformation and the adoption of new business models (Warner and Wäger, 2019). 
Not only are business models difficult to change, but inertia also grows stronger over time 
(Christensen, Bartman, and van Bever, 2016). Long-standing theory further suggests that it is 
more difficult for substantially new business models to emerge in organizations that focus 
largely on existing market offerings (Dougherty & Heller, 1994; Dougherty & Hardy, 1996). 
This points to a paradoxical situation that calls for new integration mechanisms that, on the one 
hand, offer enough autonomy for generating new business models and, on the other hand, 
provide room for a “safe landing“ in a suitable part of the established organization. Potential 
solutions could include the use of formal processes and roles in the established organization 
that have the explicit purpose of finding a suitable organizational home for new innovations. 

5.2.4 Opportunities associated with the digitalization of PSS 
The opportunities aligned with a PSS strategy for incumbent manufacturing firms are, in 
general, well described in the literature (Chowdhury, Haftor, and Pashkevich, 2018). 
Kohtamäki et al. (2019) claim that new dimensions of these opportunities will evolve as 
product-service systems become “smart.” Examples might include autonomous functionality, 
monitoring, and optimization. However, the literature also reports that there is no agreement on 
what constitutes a smart product (Raff, Wentzel, and Obwegeser, 2020).  

This thesis includes several examples of such smart product-service systems. The first example 
is found in Paper B, where the major opportunity is to save costs in the return process at rental 
companies. A smart solution was designed to make it possible for a rented machine to 
automatically report status upon return, allowing the ensuing service to be based on actual 
need. Standardized service protocols need to take worst-case scenarios into account—
significant costs may be saved if services can be tailored to individual service needs. 

Another example is found in Paper E, which explores a case of dynamic value-based pricing 
based on smart technologies. Digital technologies make it possible to monitor a production 
line, thereby allowing for a contract scheme that takes value perceptions into account. This 
pricing mechanism addresses the challenge suppliers and customers face as they attempt to 
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fully understand the value generated by a product-service system before it is delivered. A 
mechanism that allows for pricing adjustments in line with the current value experience may 
facilitate quicker market introductions, as the pricing discussion may be held concurrent to 
service delivery.  

The next section further explores how a platform approach may influence the innovation of 
digital PSS in incumbent manufacturing companies. 

5.3 The influence of a platform approach on the innovation of digital product-service 
systems in incumbent manufacturing firms 

The addition of PSS business models may provide incumbent manufacturing firms with 
strategic, economic, and competitive benefits (Garcia Martin, Schroeder, and Ziaee Bigdeli, 
2019). Even greater opportunities are enabled through digitalization. This thesis has 
demonstrated that digital product-service platforms may be a key capability for new PSS 
business models in incumbent manufacturing firms as a means to manage complexity and 
costs, while simultaneously facilitating business-model innovation, improved introduction, 
speed, and scalability. 

5.3.1 Digital product-service platforms—enabling digital transformation 
The extant research proposes that a new platform type may be emerging between product 
platforms and platform ecosystems (Cenamor, Rönnberg Sjödin, and Parida, 2017). The 
findings presented in Papers C and E substantiate this claim and describe this new platform 
type as digital product-service platforms. This thesis defines such a platform as “a set of 
physical and digital subsystems and interfaces developed to form a common structure from 
which a stream of derivative product-service combinations can be efficiently generated.” 
Paiola and Gebauer (2020) suggest that IoT, cloud computing, big data, and data analytics are 
the centerpieces in service-oriented digital transformations. Similarly, Jovanovic, Sjödin, and 
Parida (2021) and Correani et al. (2020) suggest that these aspects are parts of platforms for 
servitization. While the findings in this thesis support these claims, they also suggest that 
companies are transitioning towards MSA architectures (Bozan, Lyytinen, and Rose, 2021) for 
such platforms, and that business logics and business models are critical parts of those 
infrastructures.  

As digital product-service platforms become established as a central capability in new digital 
product-service offerings, the need to sort out a number of interdependencies becomes evident. 
One such interdependency relates to the efficient governance and management of the new 
offerings through a shared and synchronized approach that crosses previous departmental 
boundaries. In addition, the interdependency between products and services in these new 
offerings poses a new challenge for companies. For example, increased investments in products 
may be needed in order to generate possible revenues elsewhere. Unless these challenges are 
successfully addressed, incumbent manufacturing firms cannot reap the full benefits of this 
type of platform approach.  
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5.3.2 Digital product-service platforms—managing business-model portfolios and 
business-model innovation 

Digital product-service platforms enable both the management of digital business-model 
portfolios and business-model innovation.  

Digital product-service platforms—managing business-model portfolios given shared 
resources and capabilities 
A digital product-service platform architecture may reduce complexity and costs in digital PSS 
for several reasons. The use of product platforms is a well-established concept among 
manufacturing companies (Sköld and Karlsson, 2013; Meyer and Lehnerd, 1997). Meyer and 
Lehnerd (1997, 39) define a product platform as “a set of subsystems and interfaces developed 
to form a common structure from which a stream of derivative products can be efficiently 
created.” A related topic is modularity, which is defined as “building a complex product or 
process from smaller subsystems that can be designed independently yet function together as a 
whole" (Baldwin and Clark, 1997, 84). Earlier research has suggested that organizations must 
consider the combined use of product platforms and modularization in order to reap economies 
of scale, scope, and substitution (Magnusson and Pasche, 2014). This thesis finds that digital 
product-service platforms similarly allow for a number of PSS offerings to be created using the 
same infrastructure, while reducing costs (Papers C and E). It also shows that such a platform 
approach helps maintain consistency across the PSS offering portfolio, thereby enabling a 
consistent look and feel across value offerings. In addition, this platform approach appears to 
be an efficient way to address security and data-privacy issues through the use of one 
controlled platform rather than several concurrent digitally enabled services. As new PSS 
business models are largely dependent on data, secure data management becomes increasingly 
important, especially given a growing offering portfolio and increasingly complex offerings 
that include more data points. Moreover, the companies studied in this thesis appreciated the 
fact that, after their establishment, platforms improved speed to market, and allowed for the 
scalability of new PSS offerings. Another opportunity offered by a shared platform is a 
common data lake, which can be a key asset for the development of different offerings.  

Digital product-service platforms—a means to facilitate business-model innovation 
The empirical findings further reveal that a digital product-service platform enables several 
concurrent business models. One key aspect also mentioned in several cases studies is that a 
platform facilitates business-model innovation by allowing for new combinations of existing 
capabilities. Recent research supports this finding by stating that platforms may be used to 
“collect data from products and make them available for the knowledge extraction needed to 
provide high-value software-enabled services” and that “data platforms operate as a place 
where data are collected from internal and external sources, enriched, and made available 
through a structured and business-oriented data library” (Correani et al., 2020, 47). 

A digital product-service platform may also allow for dynamic pricing schemes in new 
business models. The extant literature argues that value-based pricing is an interesting pricing 
approach, but that the lack of, for example, baseline data can be a barrier to such an approach 
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(Töytäri, Rajala, and Alejandro, 2015). Notably, a platform may be an enabler for this type of 
approach, as outlined in Paper D. 

5.4 On the architecture of product-service systems 

Digital product-service systems add both opportunities and complexities to business-model 
innovation in incumbent manufacturing firms. This thesis concludes that digital product-
service platforms can be an interesting resource for incumbent manufacturing firms, and that 
they enable a portfolio of business models based on shared resources that offer a number of 
benefits while reducing costs. However, this type of platform exists at the intersection of 
product platforms, market platforms, and new business models (Cenamor, Rönnberg Sjödin, 
and Parida, 2017; Simonsson, Magnusson, and Johanson, 2020), and it is associated with a 
number of challenges that must be addressed in order to fully leverage this shared resource 
(Ross, Beath, and Mocker, 2019; Paper E). 

Digital product-service system transformation in incumbent manufacturing firms encompasses 
challenges on several levels. However, as discussed above, digital PSS platforms may serve as 
a critical asset in several of these challenges. A platform may become a resource that enables a 
rich set of offerings while keeping costs under control. Although these value-creation and 
value-delivery aspects of a new platform are important, a platform may also facilitate efficient, 
dynamic, value-based pricing and, thereby, support the value understanding of new PSS 
offerings among customers and suppliers. A platform may also be an efficient approach to 
centrally managing and governing the new offering. As such, a platform approach touches 
upon all of the challenges of digital PSS discussed above, and can be schematically outlined as 
in Figure 7. 

 
Figure 7. Platform effect on the challenges associated with digital PSS 
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The next section outlines some implications for theory arising from this thesis, after which 
managerial implications are covered. 

5.5 Implications for theory 

This thesis makes several contributions to existing theory. The first contribution is a more 
nuanced description of how product-service systems affect existing business models in 
incumbent manufacturing firms. Tukker's (2004) model outlines eight types of product-service 
systems, which are classified as having a product orientation, a use orientation, or a result 
orientation. This model, which outlines how the mix of products and services may vary with 
different PSS business models, is still widely cited (Adrodegari et al., 2015). Much of recent 
literature suggests that companies embrace different PSS business models at the expense of 
their existing product focus. Two such examples are the claim that a servitization strategy 
implies “moving from selling products and basic services to selling product-service systems” 
(Rabetino et al., 2018, 350) and that “digitalization transforms the business models of solution 
providers” (Kohtamäki et al., 2019, 350).  

However, a key finding in this thesis is that the extant literature largely ignores the discussion 
of whether companies actually increasingly shift their operations towards advanced PSS 
offerings or if the product business models remain a key value generator long after incumbents 
have started their digital transformations. The findings presented here suggest that incumbent 
manufacturing firms maintain their focus on products while they start to add PSS business 
models on smaller scale (Papers A, C, and E). This means that the earlier product logic and the 
emerging PSS logic must co-exist, and that new PSS models are slowly and gradually added as 
complementary business models. As such, they do not replace the existing models in the short 
term. This is an important addition to the literature, as incumbent manufacturing companies 
need to manage their legacy models at the same time as they gradually add new PSS offerings 
to arrive at business-model portfolios.  

This thesis suggests that Tukker's (2004) model of eight types of product-service systems 
should be seen as presenting viable PSS business models rather than as a roadmap for 
implementation. It also implies that the exploration of such PSS business models does not 
render existing business models obsolete, at least in the short terms. 

As its second contribution, this thesis highlights the importance of corporate entrepreneurs 
inducing the initial digital transformation through prototyping and testing new opportunities to 
connect products with services and create new business models using digital capabilities. 
Corporate entrepreneurship is commonly described as the way in which established companies 
exploit new ideas while leveraging existing assets and resources (Burgelman, 1983; Wolcott 
and Lippitz, 2007;). Earlier research has pointed out that companies may fail in their digital 
transformations if their strategy formulation is disconnected from their strategy implementation 
(Correani et al., 2020). In this regard, this thesis identifies corporate entrepreneurs as important 
contributors to the definition of a successful strategies (Simonsson, Magnusson, and Johanson, 
2020, Paper E). 
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The third contribution relates to platforms. The concept of platforms is well established among 
incumbent manufacturing firms. These companies may use a product platform to define the 
architecture that outlines how different physical components relate to each other in products. 
Ulrich (1995, 419) specifically defines such an architecture as “the scheme by which the 
function of a product is allocated to physical components.” The logic is that a platform outlines 
the building blocks and how they interact with each other. Tiwana, Konsynski, and Bush (2010) 
frame a platform architecture as having a relatively stable platform and related modules that are 
encouraged to vary. Notably, a key finding in this thesis is that a new platform type is 
emerging among incumbent manufacturing firms as a means to facilitate their transformation 
into scalable digital product-service systems. Earlier research has pointed to an emerging 
platform type for servitization that “may be a middle step from product platforms to platform 
ecosystems” (Cenamor, Rönnberg Sjödin, and Parida, 2017, 63). Based on this thesis and its 
case studies, we can conclude that a platform type for servitization is emerging that connects 
product platforms to customers and platform ecosystems. This platform type is referred to as 
“digital product-service platforms,” and is in this thesis defined as “a set of physical and digital 
subsystems and interfaces developed to form a common structure from which a stream of 
derivative product-service combinations can be efficiently generated.” 

Digital product-service systems may be developed independently without the support of a 
digital product-service platform through which key resources and capabilities can be 
coordinated. In this approach, which was seen in the early phases of the digital transformation, 
every new service is digitally enabled without much coordination with other PSS business 
models. While such an approach may be acceptable in the early prototyping of new product-
service opportunities, this thesis finds that incumbent manufacturing firms seem to eventually 
realize that a platform approach is not only a means for managing costs but also a way for 
enabling quick scaling and speed to market. Another finding is that to fully capitalize on the 
opportunity through a platform approach, firms need to adjust their organizations.  

A summary of the fourth contribution is that incumbent manufacturing firms seem to evolve 
through clear phases in their digitalization of product-service systems: an entrepreneurial phase, 
an establishment phase, and an acceleration phase. The extant literature has pointed to other 
examples of different stages in the development of product-service systems. For instance, 
Legner et al. (2017) suggest that digitalization has happened in three waves. In the first wave, 
digital technologies were introduced to improve work routines. This was followed the 
introduction of the Internet, which provided new ways to communicate. Finally, the SMAC 
wave began. A similar analysis is provided by Verhoef et al. (2021), who suggest that the 
phases were digitization, digitalization, and digital transformation. Another study found two 
phases of service transition (Rajala et al., 2019). The studied firm first moved from integrated 
to modular solutions and then, in a second phase, it introduced a platform to accelerate the new 
business model. One conclusion made in this thesis is that after SMAC technologies are 
available, the transformation moves through three district phases. The findings also respond to 
a call for more research on how incumbent manufacturing firms pass through the phases of 
digital transformation (Verhoef et al., 2021). 
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5.6 Managerial implications 

This thesis is the result of an industrial PhD project initiated by the chief technology officer at 
Husqvarna Group who, in his role as an adjunct professor, also helped supervise the work. As 
such, the research questions were developed with a starting point in real business challenges 
and the research was anchored with other senior managers. The results of this thesis have 
important implications for managers.  

A noteworthy opportunity for product-service offerings can be found in the growing skills gap 
between, for example, the customers and operators identified by the firms studied in this thesis. 
The increasing challenge of finding qualified operators may be addressed through products that 
support the operator with, for instance, digitally enabled services that automatically report a 
maintenance issue that may otherwise have been missed. The growing demand among 
customers for services that support, for example, the use of products in a safe and efficient 
manner by automatically identifying the next service time or making the operation autonomous 
is driving investments in product-service systems and related business-model innovation. 
These strong drivers for engaging in product-service systems have not previously been 
mentioned in the literature.  

One substantial challenge of digital servitization is its effect on the existing product-
development logic, which is typically product-management centered and sometimes quite 
narrow. In the approach used by the manufacturing companies studied in this thesis, product 
managers are the focal point for the development of new product offerings. This includes the 
measurement of profit and loss per product line. However, as companies start to pursue digital-
servitization strategies in which the development of product-service systems is based on a 
shared digital product-service platform approach and a broader solution portfolio that combines 
physical products and services, more advanced product-management practices and 
management-control mechanisms will be needed. For example, product-service systems may 
require investments in product platforms, while the revenue is produced by the service 
portfolio. In addition, a digital service may play a different role in the portfolio than a pure 
cash generator. For example, such a service may serve as an image builder, while the revenue 
may be generated by other products or services in the portfolio. In this context, product-
management practices need to be created that ensure the development of insights into the 
portfolio strategy that can help the company make the right decisions regarding its portfolio. 
This also calls for the development of a common steering mechanism for shared digital 
product-service platforms. 

Another managerial implication relates to the paradox of combining products and services with 
different degrees of maturity. The manufacturing companies researched in this thesis are all 
established suppliers of high-quality products, but they have only recently started their service 
journeys. This means that their new product-service systems are combinations of mature 
products and comparatively immature services. Notably, this thesis suggests that customers 
seem to accept this situation if the suppliers continue to develop their service offerings and 
gradually improve both quality and stability. Whether the early customers embracing the new 
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digital services are in the majority, more tech savvy and, hence, more tolerant of the joint 
learning journey is unclear, but this might be a factor. 

An additional implication for managers is that the digital transformation seems to be launched 
by corporate entrepreneurs who see the opportunities of digital technology in new product-
service systems. These individuals stepped forward in all of the companies studied in this 
thesis and served as a resource that managers could use to build knowledge for an accelerated 
transformation. This suggests that although an early decision from top managers can establish a 
direction for a move toward product-service systems, an entrepreneurial phase should be 
encouraged in order to build knowledge and competence through ideation, proof of concept, 
and testing of different hypothesis. Such a phase can build the required knowledge and create 
the change momentum needed to develop and ignite a strategy in practice, which will then have 
a greater chance of success in implementation.  

Firms aiming for multiple services based on digitalization should consider a platform approach, 
which stands out as one viable way to develop several services based on shared resources. This 
thesis finds that a digital product-service platform connects products with services and 
becomes an asset upon which several product-service systems business models may be 
operated. Not only does such a platform allow companies to avoid the service paradox by 
keeping costs under control, but it also facilitates, for example, the rapid scalability of new 
business models and quick time to market once the platform is established. 

It is further an experience from this research that knowledge building among senior managers 
and board of directors is an important activity. Executives need to understand the opportunities 
aligned with a digital product-service platform approach for servitization, and that such an 
architecture may enable a multitude of fruitful business models while keeping related costs 
under control, to make them confident in making the necessary investment decisions to drive 
the digital service agenda.  

Managers should however be aware of the fact that the implementation of a shared platform 
asset also calls for new mechanisms to governance and management. Product platform decision 
have earlier been possible to make on product line level, but with a digital product-service 
platform, potentially connects several product lines to one set of services, such decisions need 
to be managed in a coordinated manner. Managers should also be aware that the business-
model challenge related to product-service systems concerns managing a portfolio of business 
models, including the traditional model and the new models related to the product-service 
system, rather than one model being substituted with another. 
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6 Conclusions 

Many incumbents realize that more value can be generated for different stakeholders if 
products and services are bundled into product-service systems and that such an approach may 
serve as a successful response to different strategic challenges. This shift towards product-
service systems can be further accelerated through the inclusion of converging digital 
technologies, such as sensors, IoT, big data, AI, and machine learning. The aim of this thesis 
has been to explore the emergence of digital product-service systems in incumbent 
manufacturing firms, the main opportunities in and barriers to such a transformation, and how 
a platform approach may support this transformation. 

The conclusions made in this thesis can be summarized as four main findings. The first finding 
is that digital PSS facilitates several possible new business models in incumbent manufacturing 
firms, and that these new business models complement rather than replace the models already 
in use. Both products and product-related business models will hold strong positions in the 
future. 

The second finding is that corporate entrepreneurs are critical resources for the experimentation 
and concept development associated with new PSS offerings. Corporate entrepreneurs are 
particularly important in the early phases of digital transformation, as they build knowledge 
that is valuable for both business-model assessment and capability development. 

The third finding is that a digital product-service platform may be a potentially important 
centerpiece in digital PSS systems because it connects products with internal and external 
sources, and maintains the business log for different business models. Such a platform may 
enable a business-model portfolio based on shared resources and capabilities, and facilitate the 
quick innovation and scaling of new product-service systems. 

The fourth finding relates to the process of digital PSS as experienced by incumbents. This 
process involves a transformation with three distinct phases: an entrepreneurial phase initiated 
by corporate entrepreneurs, a platform-establishment phase, and an acceleration phase. 
Incumbents will not experience an acceleration of their PSS offerings until critical governance 
and management aspects are addressed. These challenges relate to the budgeting of integrated 
offers, the development of a shared overview of complementary development efforts, and the 
establishment of clear governance mechanisms for decisions and clear ownership of the new 
business models.  

6.1 Limitations and future research 

This thesis is affected by a few limitations. First, only a handful of incumbent manufacturing 
firms were included in the different papers that make up this thesis and those companies 
represent only a few industries. Moreover, all of the explored companies are headquartered in 
Europe, although they all operate globally. Therefore, one avenue for future research could be 
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represent only a few industries. Moreover, all of the explored companies are headquartered in 
Europe, although they all operate globally. Therefore, one avenue for future research could be 
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to explore whether the findings presented here are valid for incumbent manufacturing firms 
active in other industries, headquartered in other geographies, or are of different sizes. 

Second, six companies provided information used in at least one of the papers appended to this 
thesis, and one company provided information used in all of the papers. The fact that the author 
was employed by the main company ensured rich access to secondary data in several studies, 
but the researcher did not have the same level of access to the other companies.  

One avenue for future research would be to further explore the governance and management of 
digital product-service platforms with the aim of developing steering mechanisms that work 
well across company structures. Another possible research area is how corporate entrepreneurs 
can be utilized in the development of digital product-service systems, including how newly 
designed offerings may be integrated into companies without losing momentum and focus.  

Another area to explore would be how to form organizations and roles that can efficiently 
support the transformation. For example, the extant literature notes that some companies are 
introducing the role of chief digital officer (CDO), but the literature on how CDOs can best 
facilitate digital transformation within their organizations is scarce (Singh, Klarner, and Hess, 
2020). Finally, future research could use business experiments in addition to the approaches 
used in this thesis.  
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Appendix A—Project information provided to respondents 

Management and scope issues when developing digital product-service platforms in 
traditional manufacturing firms 

 

Background and introduction 

Traditional manufacturing companies are increasingly turning to services as a complement to 
and extension of their product offerings. This transition is commonly referred to as 
“servitization” (Vandermerwe and Rada, 1988) or “product service systems” (Tukker, 2004). 

 

The literature notes a number of motives for adoption of a servitization strategy. For instance, 
product-service systems might offer opportunities to build closer relationships with customers 
(Baines et al., 2013), to climb in the value chain (Tongur and Engwall, 2014), or to respond to 
increased competition (Parida et al., 2014). 

 

Digitalization has been highlighted as a key enabler of servitization, as it facilitates the 
connection of products, services, processes, and systems (Hsu, 2007; Ardolino et al., 2016). On 
the one hand, the Internet of Things (IoT) is increasingly becoming an integral part of product 
platforms. In this regard, the aim is to use data from a combination of sensors, actuators, and 
connectivity to improve the product itself (e.g., through the use of AI and machine-learning 
capabilities) or to create value elsewhere in the value chain (Porter and Heppelmann, 2015). On 
the other hand, researchers have found that advanced levels of servitization “require 
demanding competitive capabilities to ensure flexibility, quality and effectiveness in solution 
provision while controlling costs” (Rajala et al., 2019, p. 631). One proposed way to handle 
this challenge is to use a platform approach, which can leverage the value of digitalization 
while simultaneously supporting both customization and operational efficiency (Cenamor, 
Rönnberg Sjödin, and Parida, 2017). 
 
Platforms, which have long been used in various settings, are defined as sets “of subsystems 
and interfaces developed to form a common structure from which a stream of derivative 
products can be efficiently created” (Meyer and Lehnerd, 1997, 39). Manufacturing companies 
are accustomed to product platforms, and a rich stream of literature stream discusses their 
benefits, structures, and planning (see, e.g., Meyer and Lehnerd, 1997; Pasche, Persson, and 
Löfsten, 2011; Magnusson and Pasche, 2014). There is also a growing stream of research on 
digital platforms—platforms that act as intermediaries by engaging with both customers and 
markets (Gawer and Cusumano, 2014).  
 
However, little is known about the platform type needed to interface with various product 
platforms on the one hand and customer-facing offerings on the other hand. This platform type 
is often referred to as a “digital platform” (De Reuver, Sørensen, and Basole, 2018). Platforms 
have previously been viewed as either internal or external (Gawer and Cusumano, 2014). The 
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platform type covered by our study is found at the intersection of product platforms and market 
platforms, and it has been termed a “digital product-service platform.” Earlier work has shown 
that manufacturing companies may face challenges with scope definition and governance 
structures when undertaking such platform development for services (Simonsson, Magnusson, 
and Johanson, 2020). However, we still lack knowledge about this platform type and 
researchers have noted that platforms have not been analyzed enough from the services 
perspective (Eloranta and Turunen, 2016). 
 
Research aim  
Digital product-service platforms represent a new type of infrastructure that enables integrated 
product-service offerings. The nature of this infrastructure implies that it spans numerous 
product platforms and enables multiple business models. As there may be a need to interface 
with several other platforms, the management of these platforms might be difficult. How do 
companies coordinate solution planning and platform design in order to synchronize the 
development of the enabling platforms (including product platforms) and the servitized 
offerings, thereby creating new business models? How do companies avoid the paradox of 
having either a service without content or content without a business model? In other words, 
how do they plan the new services in parallel with the enabling platforms and other enablers? 
Does this new platform type call for changes in the organization? Are there any unknown costs 
associated with platform alignment on aggregated levels? 

 

This study intends to explore topics related to digital product-service platforms that are not yet 
widely discussed in the literature. More specifically, it will examine how companies align their 
service strategies with digital product-service platform design (including the platform’s scope), 
and how priorities are managed and agreed across various stakeholders. The study intends to 
address the following research questions: 
 

1) How is the alignment of the offering strategy and platform design (including the scope) 
managed in traditional manufacturing companies?  
 

2) How do traditional manufacturing companies organize and anchor the development of 
digital product-service platform components across company structures?  

 

Project planning 

The intention is to interview relevant stakeholders (e.g., product managers, service managers, 
general managers, sales representatives) during Q3 2020. The desired interview time is 
approximately one hour per respondent. Approximately five respondents per company are 
desired.  
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Expected outcome 

All participating companies will receive an academic report on the project (after approval of 
the participating companies). Other project deliverables might include specific company 
presentations or dedicated workshops if requested. 

 

Project Team 

Johan Simonsson (KTH), Carla Ferreira (Chalmers), Mats Magnusson (KTH), Anders 
Johansson (KTH), Gunilla Ölundh Sandström (KTH) 

 

References 

Ardolino, Marco, Saccani, Nicola, Gaiardelli, Paolo, and Rapaccini, Mario. (2016). “Exploring 
the Key Enabling Role of Digital Technologies for PSS Offerings”. Procedia CIRP, 
47:561-566. https://doi.org/10.1016/j.procir.2016.03.238. 

Baines, Tim, Lightfoot, Howard, Smart, Palie, and Fletcher, Sarah. (2013). “Servitization of 
the Manufacturing Firm: Exploring the Operations Practices and Technologies That 
Deliver Advanced Services.” International Journal of Operations & Production 
Management, 34 (1): 2–35. https://doi.org/10.1108/IJOPM-02-2012-0086. 

Cenamor, J., Rönnberg Sjödin, D., and Parida, V. (2017). “Adopting a platform approach in 
servitization: Leveraging the value of digitalization.” International Journal of Production 
Economics 192: 54–65. https://doi.org/10.1016/j.ijpe.2016.12.033. 

Eloranta, Ville, and Turunen, Taija. (2016). “Platforms in service-driven manufacturing: 
leveraging complexity by connecting, sharing, and integrating.” Industrial Marketing 
Management, 55: 178-186. https://doi.org/10.1016/j.indmarman.2015.10.003. 

Gawer, Annabelle, and Cusumano, Michael A. (2014). “Industry Platforms and Ecosystem 
Innovation.” Journal of Product Innovation Management, 31(3): 417–433. 
https://doi.org/10.1111/jpim.12105. 

Hsu, Cheng. (2007). "Scaling with digital connection: Services innovation,"2007 IEEE 
International Conference on Systems, Man and Cybernetics, p.4057-4061, 
doi:10.1109/ICSMC.2007.4414260. 

Magnusson, Mats, and Pasche, Maximilian. (2014). “A Contingency-Based Approach to the 
Use of Product Platforms and Modules in New Product Development.” Journal of 
Product Innovation Management, 31(3): 434-450. https://doi.org/10.1111/jpim.12106. 

Meyer, Marc H., and Lehnerd, Alvin P. (1997). The Power of Product Platforms Building: 
Value and Cost Leadership. The Free Press. 

Parida, Vinit, Sjödin, David Rönnberg, Wincent, Joakim, and Kohtamäki, Marko. (2014). “A 
Survey Study of the Transitioning towards High-Value Industrial Product-Services.” 
Procedia CIRP, 16:176–80. https://doi.org/10.1016/j.procir.2014.01.019. 

 

93 
 

Expected outcome 

All participating companies will receive an academic report on the project (after approval of 
the participating companies). Other project deliverables might include specific company 
presentations or dedicated workshops if requested. 

 

Project Team 

Johan Simonsson (KTH), Carla Ferreira (Chalmers), Mats Magnusson (KTH), Anders 
Johansson (KTH), Gunilla Ölundh Sandström (KTH) 

 

References 

Ardolino, Marco, Saccani, Nicola, Gaiardelli, Paolo, and Rapaccini, Mario. (2016). “Exploring 
the Key Enabling Role of Digital Technologies for PSS Offerings”. Procedia CIRP, 
47:561-566. https://doi.org/10.1016/j.procir.2016.03.238. 

Baines, Tim, Lightfoot, Howard, Smart, Palie, and Fletcher, Sarah. (2013). “Servitization of 
the Manufacturing Firm: Exploring the Operations Practices and Technologies That 
Deliver Advanced Services.” International Journal of Operations & Production 
Management, 34 (1): 2–35. https://doi.org/10.1108/IJOPM-02-2012-0086. 

Cenamor, J., Rönnberg Sjödin, D., and Parida, V. (2017). “Adopting a platform approach in 
servitization: Leveraging the value of digitalization.” International Journal of Production 
Economics 192: 54–65. https://doi.org/10.1016/j.ijpe.2016.12.033. 

Eloranta, Ville, and Turunen, Taija. (2016). “Platforms in service-driven manufacturing: 
leveraging complexity by connecting, sharing, and integrating.” Industrial Marketing 
Management, 55: 178-186. https://doi.org/10.1016/j.indmarman.2015.10.003. 

Gawer, Annabelle, and Cusumano, Michael A. (2014). “Industry Platforms and Ecosystem 
Innovation.” Journal of Product Innovation Management, 31(3): 417–433. 
https://doi.org/10.1111/jpim.12105. 

Hsu, Cheng. (2007). "Scaling with digital connection: Services innovation,"2007 IEEE 
International Conference on Systems, Man and Cybernetics, p.4057-4061, 
doi:10.1109/ICSMC.2007.4414260. 

Magnusson, Mats, and Pasche, Maximilian. (2014). “A Contingency-Based Approach to the 
Use of Product Platforms and Modules in New Product Development.” Journal of 
Product Innovation Management, 31(3): 434-450. https://doi.org/10.1111/jpim.12106. 

Meyer, Marc H., and Lehnerd, Alvin P. (1997). The Power of Product Platforms Building: 
Value and Cost Leadership. The Free Press. 

Parida, Vinit, Sjödin, David Rönnberg, Wincent, Joakim, and Kohtamäki, Marko. (2014). “A 
Survey Study of the Transitioning towards High-Value Industrial Product-Services.” 
Procedia CIRP, 16:176–80. https://doi.org/10.1016/j.procir.2014.01.019. 



 

94 
 

Pasche, Maximilian, Persson, Magnus, and Löfsten, Hans. (2011). “Effects of platforms on 
new product development projects.” International Journal of Operations and Production 
Management, 31(11):1144-1163. https://doi.org/10.1108/01443571111178475. 

Porter, Michael E., and Heppelmann, James E. (2015). “How Smart, Connected Products Are 
Transforming Companies.” Harvard Business Review, 1-31. 

Rajala, Risto, Brax, Saara A., Virtanen, Ari, and Salonen, Anna. (2019). “The next phase in 
servitization: transforming integrated solutions into modular solutions.” International 
Journal of Operations and Production Management, 39(5): 630-657. 
https://doi.org/10.1108/IJOPM-04-2018-0195. 

Reuver, Mark De, Sørensen, Carsten, and Basole, Rahul C. (2018). “The Digital Platform: A 
Research Agenda.” Journal of Information Technology, 33(2):124–135 
https://doi.org/10.1057/s41265-016-0033-3. 

Simonsson, Johan, Magnusson, Mats, and Johanson, Anders. (2020). "Organizing the 
Development of Digital Product-Service Platforms." Technology Innovation Management, 
10(3): 36-47. Review. https://doi.org/10.22215/timreview/1335. 

Tongur, Stefan, and Engwall, Mats. (2014). “The business model dilemma of technology 
shifts.” Technovation 34(9): 525–535. https://doi.org/10.1016/j.technovation.2014.02.006. 

Tukker, Arnold. (2004). “Eight types of product-service system: eight ways to sustainability? 
Experiences from suspronet. Business Strategy and the Environment, 13(4): 246-260 
https://doi.org/10.1002/bse.414. 

Vandermerwe, Sandra, and Rada, Juan. (1988). “Servitization of business: Adding value by 
adding services.” European Management Journal 6(4): 314–324. 
https://doi.org/10.1016/0263-2373(88)90033-3. 

 

 

 

94 
 

Pasche, Maximilian, Persson, Magnus, and Löfsten, Hans. (2011). “Effects of platforms on 
new product development projects.” International Journal of Operations and Production 
Management, 31(11):1144-1163. https://doi.org/10.1108/01443571111178475. 

Porter, Michael E., and Heppelmann, James E. (2015). “How Smart, Connected Products Are 
Transforming Companies.” Harvard Business Review, 1-31. 

Rajala, Risto, Brax, Saara A., Virtanen, Ari, and Salonen, Anna. (2019). “The next phase in 
servitization: transforming integrated solutions into modular solutions.” International 
Journal of Operations and Production Management, 39(5): 630-657. 
https://doi.org/10.1108/IJOPM-04-2018-0195. 

Reuver, Mark De, Sørensen, Carsten, and Basole, Rahul C. (2018). “The Digital Platform: A 
Research Agenda.” Journal of Information Technology, 33(2):124–135 
https://doi.org/10.1057/s41265-016-0033-3. 

Simonsson, Johan, Magnusson, Mats, and Johanson, Anders. (2020). "Organizing the 
Development of Digital Product-Service Platforms." Technology Innovation Management, 
10(3): 36-47. Review. https://doi.org/10.22215/timreview/1335. 

Tongur, Stefan, and Engwall, Mats. (2014). “The business model dilemma of technology 
shifts.” Technovation 34(9): 525–535. https://doi.org/10.1016/j.technovation.2014.02.006. 

Tukker, Arnold. (2004). “Eight types of product-service system: eight ways to sustainability? 
Experiences from suspronet. Business Strategy and the Environment, 13(4): 246-260 
https://doi.org/10.1002/bse.414. 

Vandermerwe, Sandra, and Rada, Juan. (1988). “Servitization of business: Adding value by 
adding services.” European Management Journal 6(4): 314–324. 
https://doi.org/10.1016/0263-2373(88)90033-3. 

 

 



 

95 
 

Appendix B—Interview Guide 

 

Background  

Name 
Position and role in the company 
Time in the company 

 

Offering 

• Please explain your offerings on a high level (products, services, PSS). 
• What is your business model? 
• What is your strategy for offering development? 
• How do you go to market? 
• Please explain the ownership of the services. How does that ownership relate to product 

ownership?  
• How important is access to data for your current and future offerings? 
• (For product managers) Who owns services related to your product line? What general 

services and product-specific services do you offer? 

 

Digitalization 

• Please explain your digitalization strategy. 
• How are costs for digitalization handled? 
• Who determines the digitalization strategy? 
• What is your platform approach? 
• What is a platform in your company? 
• What types of platforms do you have? 
• Are there links among your products, services, and platforms? If so, what do they look 

like? 
• How are the platforms used? 
• How are the platforms related to each other?  
• Are services built on modules or in other ways? 
• How are platforms managed? 
• What is the purpose of your platforms (cost savings versus variety and revenue 

generation)?  
• Are the platforms internal or external? 
 

Issues 

• Do you experience any suboptimizations?  
• What has been improved through your platform approach? 
• Have you encountered any new challenges or issues with the platform approach? 
• How long have these platforms been used? 
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• How are the platforms innovated and renewed? 

Other 

• Please describe any other benefits or challenges experienced with platforms. What have 
you experienced and why do you think this was seen?  

 

Can you describe the relationships among the development of the business model, the 
digital product-service offering, and the components of the offering as a whole?  

• How are product development and service development aligned?  
• How is the development of digital services aligned with development of physical products? 
• How is the development of digital services aligned with business-model development? 
• How is the development of offerings and business models related to platforms?  
• How are the different development processes managed? How do they relate to each other?  
• How do the different development activities influence each other? What are those 

activities? What are their relationships to each other? How are the integration activities 
managed?   

• Who is involved in developing platforms?  
o How are customers/users involved in developing platforms?  

• How does the organizational structure support/hinder platform development? Why? 
o What are the differences among the digital, product, service, and business-model 

parts?  
• How is the development and integration of the development processes managed?  
• How is the development of different platform components prioritized?  
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1  Introduction

Digitalization is a common theme in recent management literature as 
well as in academic articles. A main reason for this interest is that digita-
lization can have a major impact on business models by enabling a 
 transformation of not only company operations and offerings, but also 
how companies interact with customers. Digitalization has frequently 
been found to facilitate a servitization transition in manufacturing com-
panies, under which different services complement earlier product offer-
ings in order to support the customer in a broader way (Lenka et  al. 
2017; Coreynen 2017; Porter and Heppelmann 2014).

A servitization approach can, for example, support a closer interaction 
with the customer base and generate new revenue streams, but there are 
also several challenges for manufacturing companies aiming for such a 
transition as new capabilities are needed (Ulaga and Reinartz 2011). This 
chapter explores some of the key challenges for manufacturing companies 
striving to innovate their business models supported by digitalization.

This chapter is based on a single case study with senior managers at the 
Swedish company Husqvarna, with the aim of understanding the chal-
lenges facing manufacturing companies in their move into more digital 
business models. Altogether four key challenges were identified; relating 
to (1) having a more holistic customer value approach, (2) the need to 
establish new capabilities to support a new business model, (3) managing 
the tension between speed and platform focus in offer development and 
(4) changes in different parts of the organization.

2  Exposition of Theory

It is commonly understood that digitalization is already affecting compa-
nies and entire industries in a series of different ways. The World 
Economic Forum, for example, states that “the digital revolution is 
already transforming companies and even entire industries” (World 
Economic Forum 2016, p.  4). Several studies show that managers in 
companies across several industries are well aware that digitalization will 
affect them substantially. A recent global study by MIT Sloan manage-
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ment review and Deloitte shows that 90% of the responding managers 
and executives in the survey “anticipate that their industries will be dis-
rupted by digital trends to a great or moderate extent” (Kane et al. 2016, 
p. 1). Consequently, there is a need to understand in more depth exactly 
what this impact will look like, and how managers can prepare for the 
expected disruptions of their businesses.

2.1  Digitalization

Many scholars have for a long time reported that new technologies often 
facilitate changes in products and processes and thereby reshape business 
models or even entire industries (Porter and Millar 1985; Porter and 
Heppelmann 2014, 2015; Björkdahl 2009). Digitalization is a fairly 
recent technological concept, and is currently frequently reported as an 
enabler for various changes in company operations, offerings and the 
overall competitive landscape, for example (Rymaszewska et  al. 2017; 
Porter and Heppelmann 2014; World Economic Forum 2016). Gartner 
defines digitalization as “the use of digital technologies to change a busi-
ness model and provide new revenue and value producing opportunities” 
(“Gartner IT Glossary,” n.d.). A similar logic is provided by Hsu (2007, 
p. 1), who states that digitization has an “almost infinite potential to con-
nect persons, systems, processes, enterprises, products, and services.” This 
implies that digitalization induces transformation rather than supporting 
and developing traditional ways of working (Treutiger et al. 2017). This 
view is shared by Matt et al. (2015, p. 1), who state that digitalization 
may affect large parts of the organization by impacting “products, busi-
ness processes, sales channels, and supply chains.” In particular, it is noted 
that digitalization in manufacturing companies often leads to an increased 
emphasis on services, an aspect that arguably requires particular attention 
from management.

2.2  Servitization

As highlighted above, digitalization is a multi-faceted concept that 
induces changes in many parts of the organization. “It can manifest as an 
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automated supply chain; a new distribution or customer engagement 
platform; a virtualized or dematerialized product; or a strategic shift from 
product-based to service-based offerings” (Bughin and Zeebroeck 2017, 
p. 3). Digitalization is thus commonly seen as an enabler of servitization 
(Lenka et al. 2017). It is becoming more common that manufacturing 
companies shift from a product only focus to a strategy where products 
and services are bundled in various combinations. This approach is com-
monly called servitization (Vandermerwe and Rada 1988; Parida et al. 
2014), and is described as a shift from a “focus from goods, technology 
and manufacturing to services, intangible resources, co-creation of value 
and relationships” (Windahl and Lakemond 2010, p. 15). Some scholars 
refer to this shift as “service infusion in manufacturing” or “servitization 
of manufacturing” (Kindström and Kowalkowski 2014, p.  2). Other 
similar terms used are Product Service Systems (Barquet et al. 2013) or 
Integrated Product Service Offerings (Lindahl et al. 2014). An increased 
focus on services also means that the relationship with the customer 
changes, from being transactional in nature to becoming more relational 
and long term (Windahl and Lakemond 2010).

2.3  Business Model Transformation

As companies increasingly pursue servitization strategies enabled by digi-
talization, creating new customer offerings based on combinations of 
products and services, related business models change as well. Teece 
(2010) states that a business model describes the design or architecture of 
the value creation, delivery and capture mechanisms employed. Hence, 
when companies make changes to the way they operate, these changes are 
frequently also reflected in their business model(s). This is also often true 
for manufacturing companies aiming to use digitalization as an enabler 
for a transition into offering services in addition to their product offering 
(World Economic Forum 2016). One potential effect of new service 
offerings is that they can generate new revenue streams, but digitalization 
may also be a key to substantial cost savings. It may also be challenging 
to get a new business model right. However, companies that are first to 
market may not fully understand in advance the customer demands, cus-
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tomer willingness to pay or the cost structure and capabilities needed to 
deliver the offer (Teece 2010), but have to face substantial uncertainty in 
the development and launch of new service offerings.

2.4  Organization Transformation

Digitalization is a current global megatrend and companies across several 
industries are well aware of the disruptive power of this change. Companies 
are thus rarely struggling with understanding the importance of digitaliza-
tion, rather they are struggling with how to implement a digitalization 
strategy (Bughin and Zeebroeck 2017; Berger 2016). The technology 
enabling digitalization is in most cases quite well known and already avail-
able or even implemented. Consequently, it is not the technology in itself 
that constitutes a problem. Rather, the challenges are related to business 
models and how to organize and attract the right competencies (World 
Economic Forum 2016; Treutiger et al. 2017). Traditional manufacturing 
companies often have an organization structure which is organized along 
different product lines. To succeed with a servitization approach, compa-
nies instead need to organize for collaboration across functions in an “end 
to end manner” (Treutiger et al. 2017, p. 5). The digital agenda should 
also be driven by top management (Kane et al. 2015). “Most companies, 
however, are constrained by a lack of resources, a lack of talent, and the 
pull of other priorities, leaving executives to manage digital initiatives that 
either take the form of projects or are limited to activities within a given 
division, function, or channel” (Kane et al. 2016, p. 2).

2.5  Aim of the Study

As described above, the servitization-driven transition of manufacturing 
companies is still in its infancy and it is important to further understand 
its inherent challenges. A key question for managers is thus to identify 
the related key challenges for organizations, in order to find out what fac-
tors they should primarily focus on. This chapter aims to address this 
broad and difficult issue, in order to improve our understanding of the 
fundamental challenges manufacturing companies are facing in a serviti-
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zation transition. More specifically, this chapter intends to identify key 
challenges to existing business models when digitalization is used to drive 
a servitization approach. The coming sections first explore how different 
managers view the transition into servitization. Thereafter, the empirical 
observations are grouped into a number of main categories of challenges, 
and finally these challenges are discussed.

3  Research Setting

3.1  Husqvarna Group

Husqvarna Group was founded in 1689, and has a long history of devel-
oping innovative and leading products within many different product 
areas. Husqvarna Group is today organized into three divisions: 
Husqvarna, Construction, and Gardena. The company has during its 
long history been able to successfully shift focus many times and move 
into new and profitable product areas, leading to its current business 
and product portfolio that includes, for example, chainsaws, trimmers, 
power cutters, and watering products. The group is in a leading position 
on the global market for robotic lawn mowers. Generally Husqvarna 
Group promotes a shift to battery powered products. Another major 
industry trend where Husqvarna Group is increasing its focus is digita-
lization, and the company has in recent years invested in the develop-
ment of different offers based on this. Two successful examples are 
Gardena Smart System and Husqvarna Fleet Services. The former sup-
ports the passionate gardener with automatic watering and lawn care, 
for example, and the latter connects the fleet of customer-owned 
machines (Husqvarna branded or others) to the cloud and enables fleet 
owners to keep track of, for example, the usage and position of their 
fleet assets.

The studies at Husqvarna Group were performed in the Construction 
division, which is a global leader in machinery, diamond tools and related 
accessories used in the construction and stone industries. It has been 
reported that the construction industry has not yet seen the same level of 
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great potential “for improving productivity and efficiency thanks to digi-
talization, innovative technologies and new construction techniques” 
(Gerbert et  al. 2016). There is also a growing understanding of the 
changes that digitalization will bring to the construction industry. A 
study by the Association of German Chambers of Commerce and 
Industry (DIHK) with the title “Digitization in the Construction 
Industry” states that as many as 93% of the companies in the study agreed 
with the statement that “digitization will influence every one of their 
processes.” The same study also reports that digitalization is still in its 
early stages in the construction industry and that less than 6% of con-
struction companies make full use of digital planning tools (Roland 
Berger 2016).

3.2  Methods Used

The empirical observations in this chapter are based on a single case study 
in one company. The chosen company has a long tradition as a manufac-
turer of products, but has in recent years with increased efforts started to 
invest in a transition with the aim of offering more services and solutions. 
Today it can be seen as a leader in this kind of transition among compa-
rable companies.

There are two sources of information for the empirical results pre-
sented here. A firm-internal survey was performed, with ten individuals 
assigned to different initiatives related to service offer development. The 
respondents were asked to rank a number of pre-defined statements, but 
also to add their own ideas, about what hampers a transition into service 
offers. Moreover, they were asked to describe, in their own words, the 
underlying reasons for the observed problems and how these could be 
overcome. Furthermore, a total of eight semi-structured interviews were 
undertaken with managers and directors within sales and product man-
agement. These interviews were recorded and the answers were analyzed 
together with the results from the survey. The results from the survey and 
the interviews displayed high levels of agreement and jointly indicated 
four main areas constituting key challenges. These are described more 
thoroughly below, and representative quotes from both the survey and 
the interviews have been used to illustrate them more in detail.
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4  Results and Analysis

4.1  Servitization at Husqvarna Construction

Husqvarna Construction has built a leading position globally based on 
strong product values, such as performance, ergonomics and reliability. A 
product-centric approach has for a long time been the main focus of this 
division and a very strong and competitive product line has been devel-
oped. However, as customers could be further supported by various ser-
vices, an increased emphasis has been put on developing a portfolio of 
solutions that include financing, service contracts and fleet management 
using connected products. The respondents in the survey and in the 
interviews presented many reasons why a servitization approach is of 
interest for Husqvarna and why they believe it should remain a focus in 
the future. A key reason is a growing demand from customers not only 
for good products, but also for these products to be supported by services 
and solutions that go beyond the values provided when the product is put 
into immediate use. This need clearly emerges from the interview data, or 
as it was put by one of the interviewees:

• Customers will expect that [offering services and solutions] from us.

The new competitive battle is moving up the value chain and is revolv-
ing more around service solutions instead of just product offerings, which 
are becoming more similar. Companies that are not able to follow this 
development and compete in terms of different service solutions as well 
will face the risk of becoming pure commodity suppliers (Coreynen et al. 
2017; Reinartz and Ulaga 2008). This risk was pointed out by a respon-
dent from Husqvarna:

• There is risk that we otherwise become a commodity supplier.

Increased customer satisfaction was listed as a main driver of future 
growth and increased revenue streams. Customer value can be increased 
as products become more integrated and customized (Coreynen et  al. 
2017). A key to this is increased customer satisfaction, which to a large 
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extent builds a long-term relationship (Cenamor et al. 2017). This under-
standing was also found in the study, namely that customers will be loyal 
to companies they feel can help solve more of their daily problems and 
issues. This helps customers to be more productive and data from the 
services helps manufacturers to further tailor offerings and products, cre-
ating a positive spiral of customer satisfaction and trust. This was clearly 
expressed by one of the respondents:

• We solve more problems. The customer will be more productive. That will 
build more trust.

A strong internal benefit of servitization is the possibility to develop bet-
ter products as more data about how the products are actually used become 
available. Increased knowledge on how the products are actually used in the 
field will be beneficial to internal product development. As more and more 
products are connected to the surrounding world, the better data there will 
be for research and development (R&D) departments (Porter and 
Heppelmann 2015). This tendency was expressed by one respondent:

• Data from the products will also help us understand the customer and 
make it possible to enhance both our products and our services. Different 
kinds of service offers will enhance both the product line and the service 
offerings.

4.2  Challenges

There are numerous compelling reasons for manufacturing companies to 
embrace a servitization approach, but this also creates new challenges for 
a company with a product-oriented legacy. A clear focus on products and 
product performance has served many companies well for a long time, and 
that has in a good way fulfilled the demand from the customers. As a 
result, many of the processes at manufacturing companies have become 
very product oriented, for example in product development and in sales 
processes. Different product lines are developed by different people, some-
times with limited coordination between the lines. Different product 
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managers are mainly measured on the performance of their own product 
lines and not on the performance of others. This has created what in many 
companies is commonly referred to as a silo structure  (Treutiger et  al. 
2017). This compartmentalized way of working leads to fragmentation 
and renders development, taking into account end-to-end activities, even 
more challenging.

 Holistic Customer Value Approach

With a shift from product focus to a service focus follows a need not only 
to understand (as before) the product features of importance but also 
which other services could be of interest and benefit to the customers. 
Consequently, it becomes more important also to analyze other parts of 
the customer business, beyond where the product is being used or ser-
viced. To be able to develop new services, one must first understand this 
new setting and demands, and this stands out as a major difference from 
when only product features are in focus, as highlighted by one of the 
interviewees:

• The people benefiting from a service offer could be the workshop staff, the 
person that pays the bills, the finance people. Some we don’t have much 
contact with today.

It is important to underscore that although services are often regarded 
as a substitute for products, this may actually be misleading, as servitiza-
tion does not necessarily decrease the importance of products. One rea-
son for this is that preferences differ among customers, and there will 
most likely often be some customers that are not interested in different 
service solutions but prefer to work in the traditional way: that is, they 
want to buy a product and pay for it up front. The other reason why 
products will continue to be important is that they still remain a crucial 
piece of the offering even when customers buy a solution. In these cases, 
the products turn into an enabler of the offered solution and will con-
tinue to affect the total business case for the offering. Products will remain 
important, but are only one (major) piece of the overall solution. 
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Altogether, this development can be summarized in a quote from one of 
the respondents:

• Products will continue to be important, but service offers will be more 
important over time.

The literature offers ample examples of why a servitization approach is 
of interest, not the least for manufacturing companies (Tongur and 
Engwall 2014). However, from identifying the potential of servitization 
in terms of customer benefits to realizing it as new service solutions is a 
difficult step because it requires new ways of working, or as put by Burton 
et al. (2017, p. 5), “developing effective NSD [new service development] 
processes is a key challenge outlined in extant literature.” To some extent 
this issue is simply brought about by a lack of attention: in heavily 
engineering- driven firms, innovation still tends to be synonymous with 
new products or manufacturing processes (Kindström and Kowalkowski 
2014). Another issue is that there is also an apparent lack of knowledge 
about how to perform service innovation in product-centric firms 
(Ostrom et al. 2010).

 Offer Delivery

Another challenge emerging from the observations is that a servitization 
approach frequently challenges several parts of the current business 
model. The interviews showed that there is a concern about how the 
company will be able to deliver on its new promises. The interviews 
underlined the need to have the necessary processes and procedures in 
place to be able to fulfill the new customer expectations, as revealed in 
this quote from one of the interviewees:

• When you buy a product and it breaks it is your problem. But to deliver on 
a service offer you need to have certain capabilities, you need to be high- 
performing as there is a promise on downtime.
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With the sales of different solutions where product lines and services 
have been bundled come new challenges related to business follow-up. 
The importance of both products and service receiving the correct recog-
nition was underlined by respondents, as future priorities might other-
wise be affected:

• It’s maybe good to bundle products and services, but both parts need to get 
the right credit. For the customer it does not matter how we divide the 
value, but internally it is important that we need to understand that both 
parts are important.

The delivery of an offering is one key part of a business model (Teece 
2010). It is also known that different capabilities are needed in the deliv-
ery process of a service (Kindström and Kowalkowski 2014). A major 
management question then becomes how one can understand the capa-
bilities that are needed to provide a service, and in particular the costs 
that will be incurred to realize these underpinning capabilities.

 Platform Versus Speed and Autonomy

To share components, subsystems, subproducts and solutions as much as 
possible is a well-known approach within Husqvarna Construction. The 
basic reasons for this are that costs can be saved and speed to market 
increased when different elements can be shared across a range of prod-
ucts. In general, a product platform strategy reduces costs as components 
are shared between product lines, while at the same time it limits the 
degree of freedom for engineers who are developing the products, as they 
have to use standardized interfaces, components and systems. Currently 
some of the product lines at Husqvarna Construction have limited inter-
dependencies with other products and can therefore be developed quite 
independently. With a stronger emphasis on services it is likely that this 
will change. Many service offers will imply similarities between all prod-
ucts, for example in terms of digital components and systems. An exam-
ple could be fleet management that is designed to keep an overview of an 
entire fleet of products, requiring similar information from all products 
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in that fleet. Such a solution requires that all products communicate in a 
structured way and that a common approach is used for connectivity, and 
consequently also that a common platform approach is applied. The 
interviews highlighted this challenge by pointing towards a tradeoff 
between autonomy and platform strategy. Autonomy, and sometimes 
also speed to market, for one product line may be restricted by an over-
arching connectivity strategy, or as one respondent put it:

• Platforms are good, but will make things slower.

At the same time, the interviewees stressed the importance of speed to 
market for service solutions, as there may be substantial first-mover 
advantages due to network externalities and lock-in effects:

• There will be a lock in effect—similar to software in computers.
• When more customer products are connected to our services it will be more 

difficult for them to switch supplier.

Summarizing the above, we note that servitization puts increased 
demands on the use of product platforms in order to enable certain types 
of service development, but also new demands in terms of development 
speed. To some extent these two demands may also be conflicting, result-
ing in a challenging tradeoff that needs to be managed deliberately by 
someone with an overview of the development of both products and 
services.

The empirical observations also point to the fact that it is not primarily 
the technology part of various services that will be the challenging com-
ponent of new service offerings. In fact, a representative quote from one 
of the respondents about the new technology was that:

• It [digital technology] is new to us, but not to the world.

Or, as found in the literature, “[d]igital fluency, however, doesn’t 
demand mastery of the technologies. Instead, it requires the ability to 
articulate the value of digital technologies to the organization’s future” 
(Kane et al. 2015).
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What emerges from our study is that the challenge consists of manag-
ing the tension between on the one hand increased development speed 
and the related need of autonomy to move rapidly, and on the other hand 
the use of a platform approach, which in the long run allows for efficient 
and rapid creation of new offerings but initially requires a comprehensive 
effort that often takes a long time. Existing knowledge related to plat-
forms states that product platforms can be used to generate increased 
product variety, keep costs related to production and inventory down, 
and shorten time to market (Gawer and Cusumano 2014). However, 
even though platforms have many advantages once they have been estab-
lished, putting in place a new platform is often difficult and burdensome. 
This is particularly important for platforms designed to support servitiza-
tion, as these have to span a wide range of relevant product areas and thus 
need to be included in many product roadmaps.

 Organization

A transition into service offers is also likely to drive a change in the cur-
rent organization. The empirical study revealed that key organization 
challenges were found to relate to innovation, sales and product 
management.

Extant research not only informs us that services require a different 
approach to innovation activities, but also that companies which regard 
servitization to be important frequently struggle with service innovation 
(Kindström and Kowalkowski 2014). The respondents in this study also 
pointed to a number of other organizational challenges. One pointed 
towards the increased need for cross-functional innovation activities:

• For service offers there could be services only valid for my products but most 
maybe would span all product groups. I will need to rely on a more cross- 
functional approach.

The interviews also pointed to the fact that there needs to be a larger 
degree of local and customer interaction, but at the same time a need for 
central facilitation and coordination, as highlighted by these quotes:
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central facilitation and coordination, as highlighted by these quotes:
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• We must a have a general umbrella for the conditions, but with local 
adaptations.

• There needs to be a separate function with a holistic view on how we could 
change, but then involvement is needed from every function.

The interviews also pointed at some important changes needed for the 
sales organization. Current discussions with customers primarily revolve 
around product performance, features and to some degree price. With 
services, salespeople have to explain the benefit and value of a service, 
maybe without anything practical to showcase. These concerns were put 
forward by the respondents as follows:

• Not selling the specification of the product but the specification of the 
service.

• The customers then don’t care too much about the technical aspects, but 
more about the cost and the value.

• When you sell a power cutter it’s about features, when you sell services it is 
something you cannot touch.

The changes indicated above arguably have far-reaching consequences 
for the sales organization and the sales process. First of all it points to the 
difficulty of selling something less tangible than a physical product, some-
thing which may have implications as the customer most likely will then 
be more critical about what the value of the purchase actually is. In order 
to handle this, salespeople will need to understand the customer’s value-
creating processes much more in detail, in order to be able to convinc-
ingly argue for the value (and price) of the service. This has implications 
for the competence that is needed in order to sell. Most likely, training 
will be needed to prepare the salesforce for the changed situation.

It may also be that there are other contacts alongside the customers, as 
the understanding of what value a service brings about is not necessarily 
easily understandable for purchasing. This may also lead to a longer and 
more iterative sales process, as expressed by one of the interviewees:

• There may be other persons seen as responsible at the customer when you sell 
services. It’s probably a longer process and other persons to approach.
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With the above in mind, we can see that service offers definitely con-
stitute a driver for a break-up of the silo approach (Kane et al. 2015). A 
service offer may depend on several products to be of value, so a silo 
approach of product management will most likely not work very well:

• It will have to break the silo thinking.

From the above, it is seen that a fundamental change implied by ser-
vitization is the way it alters the sales process and in turn what type of 
sales organization and competence is are required.

5  Discussion and Conclusions

The study at Husqvarna revealed four key challenges for a transition 
towards services: (1) having a more holistic customer value approach, (2) 
the need to establish new capabilities to support a new business model, 
(3) managing the tension between speed and platform focus in offer 
development and (4) changes in different parts of the organization. These 
challenges are schematically outlined in Figure 6.1.

Apart from the apparent necessity for organizations to use digitaliza-
tion as a means towards servitization to attend to each of the specific 
challenges, there is also a need to attend to their interrelationships. 
Arguably, all challenges need to be taken into account in order to allow 
for a successful business model transformation, and based on the com-
prehensive nature of the challenges their joint handling ought to be a top 
management priority. The business model is obviously something that 
every business needs as this describes how value is created, delivered and 
captured in a company (Teece 2010).

In the move towards new business models it is key to first understand 
which services the customer base actually has an interest in. For manufac-
turing companies this may mean that there is a need to look beyond 
maximizing product performance and start to understand how different 
services actually offer value for customers. However, all possible service 
offers should not be developed. Developing and offering more advanced 
services is likely to require that more (advanced) capabilities are in place 
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than if more basic offers are to be sold. The study at Husqvarna under-
lined the importance of being able to deliver on promises. Consequently, 
in order to keep customer trust, all value ambitions must be supported 
with necessary capabilities. If a company aims for advanced integrated 
solutions, for example, it will need to “develop competences within sys-
tem integration (to design and integrate systems composed of hardware, 
software and services) and operational services (to maintain, operate and 
renovate a product throughout its operational life cycle), and sometimes 
also business consulting and financing” (Windahl and Lakemond 2010). 
The importance of pairing the ambition with the needed capabilities is 
underlined by the fact that some companies have had to withdraw from 
specific service initiatives—a process that Kowalkowski et al. (2017) refer 
to as de-servitization.

The platform challenge is closely related both to the need for a more 
holistic customer approach and to the challenge of delivering services. A 
platform, once in place, can have positive effects on product variety 
offered to the market, reduce costs and shorten development time (Gawer 

Fig. 6.1 Key challenges on the road towards digital business model 
transformation
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and Cusumano 2014). A platform strategy is important as it constitutes 
a key to support increased variety and yet reduces cost and time to mar-
ket. The challenge here is primarily how companies can establish plat-
forms in a rapid and flexible manner, especially when they should support 
a wide range of products and related services.

The findings also underline that organizations will need to become 
increasingly complex, as many parts of the organization are affected at the 
same time by servitization. This sets a high demand on achieving the 
fruitful integration of knowledge and activities. It is clear from the litera-
ture that selling solutions differs substantially from selling products. The 
interviews also pointed to the fact that many people in the salesforce are 
very technically skilled and may in many cases have been hired because of 
their product-related competence. The findings underline what has been 
stressed in previous studies, namely that sell services is different from sell-
ing products (Ulaga and Reinartz 2011) and that incentives and follow-
 up metrics are, in many cases, still product centered (Shah et al. 2006; 
Reinartz and Ulaga 2008). Another major change is that product man-
agement needs to work in a different way. Instead of being silo based, the 
organizational design needs to allow for handling new value streams in 
the organization, where different products may support the same service. 
This also further stresses the importance of platform thinking for service 
offers. If a service is to rely on information from products, the products 
need to adhere to a common platform strategy.

5.1  Managerial Implications

The findings in this chapter provide a number of managerial implica-
tions. A digitally induced servitization approach will challenge the exist-
ing business model, and to cope with this companies need to make several 
important decisions that affect fundamental parts of them. One first 
implication is the need to understand which possible services could 
accompany the earlier product offerings, and more importantly to decide 
how advanced the services are that the company desires to offer to the 
market, as these services must be supported by the correct level of capa-
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bilities to ensure successful delivery. Hence, the ambition level of offer-
ings needs to be aligned with the available capabilities, otherwise the 
servitization intentions risk failure. Another managerial implication is 
the establishment of a platform approach that can support the servitiza-
tion approach across product platforms. Different products need to be 
related to the same services in a structured and consistent way. A delicate 
challenge is to support the servitization with a platform that can enable 
structure and speed once established, without losing speed to market 
while it is being developed. A fourth managerial implication is that the 
organization needs to change in many aspects, from how the offers are 
developed to how they are sold. The above challenges are likely to have a 
great effect on the company and need to be dealt with in a careful man-
ner. As they cut across many earlier ways of working they may encounter 
substantial resistance, implying a need for support from top 
management.

5.2  Future Research

As this case study merely identifies and explores a number of challenges 
on the road towards the digital transformation of a business model, and 
in particular relates it to servitization, there are of course several areas for 
future research that will add important knowledge to this field. One key 
area is understanding how the customer value of services can be captured 
in an effective manner, and in connection with this how new service 
offerings should be priced. Traditional manufacturing companies are very 
used to setting prices for manufactured goods but are normally less used 
to pricing various service offerings. Another interesting area for future 
research previously underlined by Kindström and Kowalkowski (2014) is 
how to manage service innovation in high variety product companies. 
Current innovation activities are mainly driven internally from R&D, 
but these activities need to be moved closer to the customer when the 
offer changes from products to service solutions. This poses significant 
challenges to companies, in particular in relation to the use of a platform 
development approach.
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Digitalization is frequently seen as an important
source of service innovation, enabling new solutions
where products and services are bundled into offer-
ings. As the realization of such offerings frequently
requires the inclusion of new technological compo-
nents and implies changes to activities across the value
chain, they often require collaboration with other
companies. This article explores what challenges arise
when different organizations collaborate in service in-
novation enabled by digitalization. This study inves-
tigates a joint project between three companies aim-
ing to innovate, build, and verify a proof-of-concept
for an automated return process at a European rental
company in the construction industry. An explorative
case study approach was selected, and data were col-
lected through semi-structured interviews with key
managers in the collaborating companies as well as
through meetings and workshops during the innova-
tion project. The empirical observations revealed four
main challenges: (1) the formulation of shared and
complementary innovation objectives, (2) the joint de-
sign of a new business model addressing both value
creation and value appropriation, (3) the manage-
ment of the collaborative project across organizational
boundaries, and (4) the fruitful combining of multiple
agile organizing approaches.

Keywords: service innovation, digitalization, business
model innovation, collaboration

1. Introduction

Digitalization can be described as a technological con-
cept with an “almost infinite potential to connect per-
sons, systems, processes, enterprises, products, and ser-
vices” [1]. It is already radically transforming numerous
industries and companies. In a recent global survey, 90%
of managers and executives said that they believe digital
trends can disrupt their industry to a moderate or great ex-
tent, but only 44% said that their own organizations were
preparing for this change [2].

Preparing for digitalization is a significant challenge, as
it is multifaceted and could affect many parts of the orga-
nization: “It can manifest as an automated supply chain;

a new distribution or customer engagement platform; a
virtualized or dematerialized product; or a strategic shift
from product-based to service-based offerings” [3]. Prod-
ucts are evolving to include more information technology,
such as sensors, actuators and connectivity, which enable
products to generate data that can be used to both improve
their main functionality and drive productivity improve-
ments elsewhere in the value chain [4]. One good rea-
son for manufacturing companies to add this new tech-
nology into products is that it provides an opportunity to
climb the value chain by integrating products and services
into new offerings of higher overall value. This is com-
monly referred to as “Integrated Product Service Offer-
ings” (IPSO) [5] or “Product Service Systems” [6].

Services can also serve as a differentiator for compa-
nies with excellent products [7]. Many companies seek to
be able to differentiate themselves from the competition
and to offer something customized and unique. Moreover,
apart from being a way to increase revenue, servitization
may be a good strategy in response to increased global
competition [8]. The bundling of products and services
into the same offering is likely to be more difficult to imi-
tate than any single component in isolation. The challenge
is that the product-service offering could be more difficult
to develop in isolation as well. Most product companies
have their core capabilities in the development and man-
ufacturing of physical products, and are less experienced
in the creation of intangible service offerings. Thus, new
collaboration setups may often be required, either verti-
cally between actors operating at different levels in the
same value chain or horizontally, sometimes even includ-
ing cooperation between competitors [9]. Ultimately, col-
laborative digital service innovation is difficult to manage.
This article addresses this new phenomenon, focusing on
how such innovation activities can be fruitfully managed
in collaborative settings.

The rest of this article proceeds as follows. First, an ex-
position of relevant theoretical fields is presented. There-
after, the research setting and methods used in the study
are described, followed by a presentation of empirical re-
sults and analysis. Finally, the study’s implications for
theory and practice are discussed, as well as the possibil-
ities for future research.

The empirical observations are used to describe and an-
alyze collaborative innovation efforts in order to identify
specific challenges occurring when companies jointly in-

Int. J. of Automation Technology Vol.12 No.4, 2018 499

https://doi.org/10.20965/ijat.2018.p0499

© Fuji Technology Press Ltd. Creative Commons CC BY-ND: This is an Open Access article distributed under the terms of 
the Creative Commons Attribution-NoDerivatives 4.0 International License (http://creativecommons.org/licenses/by-nd/4.0/).

CollaborationChallengesinDigitalServiceInnovationProjects

Paper:

CollaborationChallengesinDigitalServiceInnovationProjects

JohanSimonsson†andMatsMagnusson
DepartmentofMachineDesign,SchoolofIndustrialEngineeringandManagement,KTHRoyalInstituteofTechnology
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Digitalizationisfrequentlyseenasanimportant
sourceofserviceinnovation,enablingnewsolutions
whereproductsandservicesarebundledintooffer-
ings.Astherealizationofsuchofferingsfrequently
requirestheinclusionofnewtechnologicalcompo-
nentsandimplieschangestoactivitiesacrossthevalue
chain,theyoftenrequirecollaborationwithother
companies.Thisarticleexploreswhatchallengesarise
whendifferentorganizationscollaborateinservicein-
novationenabledbydigitalization.Thisstudyinves-
tigatesajointprojectbetweenthreecompaniesaim-
ingtoinnovate,build,andverifyaproof-of-concept
foranautomatedreturnprocessataEuropeanrental
companyintheconstructionindustry.Anexplorative
casestudyapproachwasselected,anddatawerecol-
lectedthroughsemi-structuredinterviewswithkey
managersinthecollaboratingcompaniesaswellas
throughmeetingsandworkshopsduringtheinnova-
tionproject.Theempiricalobservationsrevealedfour
mainchallenges:(1)theformulationofsharedand
complementaryinnovationobjectives,(2)thejointde-
signofanewbusinessmodeladdressingbothvalue
creationandvalueappropriation,(3)themanage-
mentofthecollaborativeprojectacrossorganizational
boundaries,and(4)thefruitfulcombiningofmultiple
agileorganizingapproaches.

Keywords:serviceinnovation,digitalization,business
modelinnovation,collaboration

1.Introduction

Digitalizationcanbedescribedasatechnologicalcon-
ceptwithan“almostinfinitepotentialtoconnectper-
sons,systems,processes,enterprises,products,andser-
vices”[1].Itisalreadyradicallytransformingnumerous
industriesandcompanies.Inarecentglobalsurvey,90%
ofmanagersandexecutivessaidthattheybelievedigital
trendscandisrupttheirindustrytoamoderateorgreatex-
tent,butonly44%saidthattheirownorganizationswere
preparingforthischange[2].

Preparingfordigitalizationisasignificantchallenge,as
itismultifacetedandcouldaffectmanypartsoftheorga-
nization:“Itcanmanifestasanautomatedsupplychain;

anewdistributionorcustomerengagementplatform;a
virtualizedordematerializedproduct;orastrategicshift
fromproduct-basedtoservice-basedofferings”[3].Prod-
uctsareevolvingtoincludemoreinformationtechnology,
suchassensors,actuatorsandconnectivity,whichenable
productstogeneratedatathatcanbeusedtobothimprove
theirmainfunctionalityanddriveproductivityimprove-
mentselsewhereinthevaluechain[4].Onegoodrea-
sonformanufacturingcompaniestoaddthisnewtech-
nologyintoproductsisthatitprovidesanopportunityto
climbthevaluechainbyintegratingproductsandservices
intonewofferingsofhigheroverallvalue.Thisiscom-
monlyreferredtoas“IntegratedProductServiceOffer-
ings”(IPSO)[5]or“ProductServiceSystems”[6].

Servicescanalsoserveasadifferentiatorforcompa-
nieswithexcellentproducts[7].Manycompaniesseekto
beabletodifferentiatethemselvesfromthecompetition
andtooffersomethingcustomizedandunique.Moreover,
apartfrombeingawaytoincreaserevenue,servitization
maybeagoodstrategyinresponsetoincreasedglobal
competition[8].Thebundlingofproductsandservices
intothesameofferingislikelytobemoredifficulttoimi-
tatethananysinglecomponentinisolation.Thechallenge
isthattheproduct-serviceofferingcouldbemoredifficult
todevelopinisolationaswell.Mostproductcompanies
havetheircorecapabilitiesinthedevelopmentandman-
ufacturingofphysicalproducts,andarelessexperienced
inthecreationofintangibleserviceofferings.Thus,new
collaborationsetupsmayoftenberequired,eitherverti-
callybetweenactorsoperatingatdifferentlevelsinthe
samevaluechainorhorizontally,sometimeseveninclud-
ingcooperationbetweencompetitors[9].Ultimately,col-
laborativedigitalserviceinnovationisdifficulttomanage.
Thisarticleaddressesthisnewphenomenon,focusingon
howsuchinnovationactivitiescanbefruitfullymanaged
incollaborativesettings.

Therestofthisarticleproceedsasfollows.First,anex-
positionofrelevanttheoreticalfieldsispresented.There-
after,theresearchsettingandmethodsusedinthestudy
aredescribed,followedbyapresentationofempiricalre-
sultsandanalysis.Finally,thestudy’simplicationsfor
theoryandpracticearediscussed,aswellasthepossibil-
itiesforfutureresearch.

Theempiricalobservationsareusedtodescribeandan-
alyzecollaborativeinnovationeffortsinordertoidentify
specificchallengesoccurringwhencompaniesjointlyin-
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novate service offerings via digitalization. The empirical
component of this article is a case study wherein digi-
talization was used for a specific service innovation, an
automated return process at a rental company in the con-
struction industry. The innovation project aimed to build
and test a new product-service system in order to verify
that major savings could be achieved through an increas-
ingly automated return process. The automated rental re-
turn solution was built by three partners: an equipment
manufacturer, a rental company, and an IT company.

The empirical observations revealed four main chal-
lenges: (1) the formulation of shared and complemen-
tary innovation objectives, (2) the joint design of a new
business model addressing both value creation and value
appropriation, (3) the management of the collaborative
project across organizational boundaries, and (4) the fruit-
ful combining of several agile organizing approaches.

2. Exposition of Theory

This study explores the intersection of service inno-
vation, digitalization, and collaboration. In this section,
an exposition of theories relevant to these phenomena is
presented. Several literature streams address the concept
of bundling services with products into one offering. Of
particular note are those focusing on service dominant
logic (SDL), product service system (PSS), and serviti-
zation [10]. Tukker defines PSS as “a mix of tangible
products and intangible services designed and combined
so that they are jointly capable of fulfilling final customer
needs” [11]. Another frequently used term to describe this
is Integrated Product Service Offerings (IPSO), a concept
that helps underline the integration aspect of product and
service [5]. A related concept is that of Cyber-physical
systems (CPS), normally defined as the integration be-
tween products, services, and the Internet [12]. Several
drivers for this change have been identified, such as the
ability to differentiate offerings from those of competi-
tors [7] and the ambition to climb in the value chain [6]. A
value chain describes the set of activities that must be per-
formed to deliver a product or service to the market [13].
When companies climb the value chain, they strive to
take on a more advanced set of processes that delivers a
higher value. In addition to these potential benefits, IPSO
can also be used to increase profit margins when product
earnings are under pressure from competition or slow de-
mand [14].

With servitization, the company shifts from being pri-
marily product-feature focused to being interested in un-
derstanding and addressing aspects of the end-users’ ex-
perience other than their immediate use of the product. In-
teraction with the customer naturally also shifts from the
lone transaction when the product is sold to longer rela-
tionships as more continuous services are delivered [15].
The literature stream on service innovation is closely
linked to business model innovation theory. Business
models are important, in that they represent how compa-
nies commercialize their ideas [16]. Markides [17] de-

fines a business model as an “activity system made up of
several interdependent activities such as the firm’s value
chain activities, its choice of customers, and its choice of
products and services.” Despite the attention paid to busi-
ness models, many questions remain about how to fruit-
fully design them for service and solution offerings [18].
This is underlined by the research showing that services
already offered many times are sold at either too low a
price or with a promised service level that the company
cannot deliver [19].

The focus on service innovation has recently increased
substantially, largely due to digitalization, which enables
this type of innovation by equipping products with com-
munication capacity, the ability to generate and use data,
and new opportunities for automation and control. We
will now turn to this apparent driver of service innovation.

The transformation, or creation, of new business oppor-
tunities with offerings based on sets of data, or “informa-
tion,” is part of the current digital transformation, as has
been recently proposed: “Digitalization is the use of dig-
ital technologies to change a business model and provide
new revenue and value producing opportunities” [20].
Products become more advanced as they progress to in-
clude more information technology such as sensors, ac-
tuators, and connectivity, which enable them to gener-
ate data that can be used to improve the product’s own
functionality or to drive productivity improvements else-
where in the value chain [4]. One set of digital technolo-
gies is the Internet of Things (IoT), a concept whereby
products, machines, and devices are capable of interacting
with each other [21]. There is little doubt about the poten-
tial benefits of adding IoT to products, and many compa-
nies are exploring possible revenue streams enabled by
these new technologies.

Nevertheless, it is also important to control the cost
side. One key success factor for many industrial firms
desiring to move into service offers is their use of some
kind of platform thinking that offers improved economies
of scale [22]. Companies striving to create service inno-
vations based on digital technology may require compe-
tences that they do not possess internally. Digitalization-
driven service innovation may also increase technological
complexity for R&D departments. The literature suggests
that one way to deal with a lack of competence is to in-
teract with parties outside the company, such as suppli-
ers and even competitors [23]. As such collaborations are
based on a combination of different knowledge sets, they
also require substantial levels of knowledge integration,
implying the need for appropriate mechanisms for coor-
dination and integration.

Moreover, the collaboration itself may create another
complication – that of operating and running a project
with two or more parties. Different companies and or-
ganizations are likely to use different product develop-
ment processes and rely on different governance struc-
tures and control mechanisms. The literature also finds
a positive relationship between “project execution meth-
ods and project execution success” [24] and notes that
uncertainties such as a “lack of information, ambiguity,
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novateserviceofferingsviadigitalization.Theempirical
componentofthisarticleisacasestudywhereindigi-
talizationwasusedforaspecificserviceinnovation,an
automatedreturnprocessatarentalcompanyinthecon-
structionindustry.Theinnovationprojectaimedtobuild
andtestanewproduct-servicesysteminordertoverify
thatmajorsavingscouldbeachievedthroughanincreas-
inglyautomatedreturnprocess.Theautomatedrentalre-
turnsolutionwasbuiltbythreepartners:anequipment
manufacturer,arentalcompany,andanITcompany.

Theempiricalobservationsrevealedfourmainchal-
lenges:(1)theformulationofsharedandcomplemen-
taryinnovationobjectives,(2)thejointdesignofanew
businessmodeladdressingbothvaluecreationandvalue
appropriation,(3)themanagementofthecollaborative
projectacrossorganizationalboundaries,and(4)thefruit-
fulcombiningofseveralagileorganizingapproaches.

2.ExpositionofTheory

Thisstudyexplorestheintersectionofserviceinno-
vation,digitalization,andcollaboration.Inthissection,
anexpositionoftheoriesrelevanttothesephenomenais
presented.Severalliteraturestreamsaddresstheconcept
ofbundlingserviceswithproductsintooneoffering.Of
particularnotearethosefocusingonservicedominant
logic(SDL),productservicesystem(PSS),andserviti-
zation[10].TukkerdefinesPSSas“amixoftangible
productsandintangibleservicesdesignedandcombined
sothattheyarejointlycapableoffulfillingfinalcustomer
needs”[11].Anotherfrequentlyusedtermtodescribethis
isIntegratedProductServiceOfferings(IPSO),aconcept
thathelpsunderlinetheintegrationaspectofproductand
service[5].ArelatedconceptisthatofCyber-physical
systems(CPS),normallydefinedastheintegrationbe-
tweenproducts,services,andtheInternet[12].Several
driversforthischangehavebeenidentified,suchasthe
abilitytodifferentiateofferingsfromthoseofcompeti-
tors[7]andtheambitiontoclimbinthevaluechain[6].A
valuechaindescribesthesetofactivitiesthatmustbeper-
formedtodeliveraproductorservicetothemarket[13].
Whencompaniesclimbthevaluechain,theystriveto
takeonamoreadvancedsetofprocessesthatdeliversa
highervalue.Inadditiontothesepotentialbenefits,IPSO
canalsobeusedtoincreaseprofitmarginswhenproduct
earningsareunderpressurefromcompetitionorslowde-
mand[14].

Withservitization,thecompanyshiftsfrombeingpri-
marilyproduct-featurefocusedtobeinginterestedinun-
derstandingandaddressingaspectsoftheend-users’ex-
perienceotherthantheirimmediateuseoftheproduct.In-
teractionwiththecustomernaturallyalsoshiftsfromthe
lonetransactionwhentheproductissoldtolongerrela-
tionshipsasmorecontinuousservicesaredelivered[15].
Theliteraturestreamonserviceinnovationisclosely
linkedtobusinessmodelinnovationtheory.Business
modelsareimportant,inthattheyrepresenthowcompa-
niescommercializetheirideas[16].Markides[17]de-

finesabusinessmodelasan“activitysystemmadeupof
severalinterdependentactivitiessuchasthefirm’svalue
chainactivities,itschoiceofcustomers,anditschoiceof
productsandservices.”Despitetheattentionpaidtobusi-
nessmodels,manyquestionsremainabouthowtofruit-
fullydesignthemforserviceandsolutionofferings[18].
Thisisunderlinedbytheresearchshowingthatservices
alreadyofferedmanytimesaresoldateithertoolowa
priceorwithapromisedservicelevelthatthecompany
cannotdeliver[19].

Thefocusonserviceinnovationhasrecentlyincreased
substantially,largelyduetodigitalization,whichenables
thistypeofinnovationbyequippingproductswithcom-
municationcapacity,theabilitytogenerateandusedata,
andnewopportunitiesforautomationandcontrol.We
willnowturntothisapparentdriverofserviceinnovation.

Thetransformation,orcreation,ofnewbusinessoppor-
tunitieswithofferingsbasedonsetsofdata,or“informa-
tion,”ispartofthecurrentdigitaltransformation,ashas
beenrecentlyproposed:“Digitalizationistheuseofdig-
italtechnologiestochangeabusinessmodelandprovide
newrevenueandvalueproducingopportunities”[20].
Productsbecomemoreadvancedastheyprogresstoin-
cludemoreinformationtechnologysuchassensors,ac-
tuators,andconnectivity,whichenablethemtogener-
atedatathatcanbeusedtoimprovetheproduct’sown
functionalityortodriveproductivityimprovementselse-
whereinthevaluechain[4].Onesetofdigitaltechnolo-
giesistheInternetofThings(IoT),aconceptwhereby
products,machines,anddevicesarecapableofinteracting
witheachother[21].Thereislittledoubtaboutthepoten-
tialbenefitsofaddingIoTtoproducts,andmanycompa-
niesareexploringpossiblerevenuestreamsenabledby
thesenewtechnologies.

Nevertheless,itisalsoimportanttocontrolthecost
side.Onekeysuccessfactorformanyindustrialfirms
desiringtomoveintoserviceoffersistheiruseofsome
kindofplatformthinkingthatoffersimprovedeconomies
ofscale[22].Companiesstrivingtocreateserviceinno-
vationsbasedondigitaltechnologymayrequirecompe-
tencesthattheydonotpossessinternally.Digitalization-
drivenserviceinnovationmayalsoincreasetechnological
complexityforR&Ddepartments.Theliteraturesuggests
thatonewaytodealwithalackofcompetenceistoin-
teractwithpartiesoutsidethecompany,suchassuppli-
ersandevencompetitors[23].Assuchcollaborationsare
basedonacombinationofdifferentknowledgesets,they
alsorequiresubstantiallevelsofknowledgeintegration,
implyingtheneedforappropriatemechanismsforcoor-
dinationandintegration.

Moreover,thecollaborationitselfmaycreateanother
complication–thatofoperatingandrunningaproject
withtwoormoreparties.Differentcompaniesandor-
ganizationsarelikelytousedifferentproductdevelop-
mentprocessesandrelyondifferentgovernancestruc-
turesandcontrolmechanisms.Theliteraturealsofinds
apositiverelationshipbetween“projectexecutionmeth-
odsandprojectexecutionsuccess”[24]andnotesthat
uncertaintiessuchasa“lackofinformation,ambiguity,
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characteristics of project parties, tradeoffs between trust
and control mechanisms, and varying agendas in differ-
ent stages of the project life cycle” may also affect the
project [25].

The brief exposition above outlines a number of poten-
tial issues related to service innovation, digitalization, and
collaboration. Each issue has received considerable atten-
tion in various research streams, which, given their im-
portance for many companies’ transformation, is hardly
surprising. However, less attention has been paid to their
joint handling at an operations level, a gap our empiri-
cal investigation intends to fill. As a first step toward a
more comprehensive understanding of this phenomenon,
we will identify and explore the challenges faced when
several actors in a traditional value chain jointly innovate
service offerings based on digitalization.

3. Research Setting and Methods Used

First, the innovation project under investigation is pre-
sented in terms of its objectives and content. This is fol-
lowed by a presentation of the three participating compa-
nies. Thereafter, a brief description of the methods used is
given, clarifying the choice of method as well as the data
collection and analysis process.

3.1. Service Innovation: Automation of the Rental
Return Process

This article describes a European case study of
digitalization-driven service innovation in the construc-
tion industry. The project was initiated in partnership
with an equipment manufacturer, “ALFA,” a rental com-
pany, “BETA,” and an IT and communications technol-
ogy company, “GAMMA,” following the common under-
standing that these firms are in the construction industry
fields where digital service innovation enabled by IoT can
substantially improve key process flows, reduce costs, and
facilitate revenue growth.

It is well-known that the construction industry has not
seen the benefits of “process and product innovation” seen
in many other industries and that “there is a vast potential
for improving productivity and efficiency thanks to dig-
italization, innovative technologies and new construction
techniques” [26].

The mutual interest of ALFA, BETA, and GAMMA in
understanding how business demand can be addressed by
digitalization led to the decision to identify a common
business problem and then build a proof-of-concept (PoC)
that could generate a solution. The project was to build a
concept for a “self-returning” machine in a rental com-
pany in order to automate some parts of the costly pro-
cess performed at a rental company after machines are re-
turned by rental customers and need to be serviced, main-
tained, and prepared for subsequent rental. The participat-
ing companies shared the view that digitalization offered
great potential for innovation and that it was critical for
companies to use it in order to stay competitive.

ALFA has for many decades successfully produced nu-
merous different product types. The group is now a glob-
ally leading supplier of products in areas such as forestry,
garden care, and construction. Digitalization has been
identified as a strong trend affecting the group’s strategy,
and digitalization is believed to impact the company and
its offerings in many ways. One focus area within ALFA
is developing machines and diamond tools for the con-
struction industry. Product development and sales were
long the main priorities. However, as management is fo-
cusing on accompanying the product offering with service
offers, the company needs to understand how user and
customer information can be turned into assets. As rental
companies are an important customer group for ALFA,
it is important to understand how digitalization can en-
able rental service innovation, as this could trigger new
demand for sensors and actuators in the products or for
information to be made available in new formats. The
importance of the project is highlighted in the words of
a manager at ALFA Construction: “This project really
helped ALFA to understand both what is important for
rental companies in the future and how ALFA can sup-
port this change.”

BETA is a leading rental company in Europe that fo-
cuses on renting different types of equipment to customers
in the construction industry. BETA has approximately
230,000 units for rent at many locations in several coun-
tries. Digitalization is high on the management’s agenda,
as the company is convinced that it will grow in impor-
tance both in the construction industry in general and for
BETA as a company and that it will affect both its offer-
ings and business models. This change is illustrated in the
words of a BETA vice president: “Digitalization is very
high on our agenda. We believe it will change the rental
business.”

GAMMA is a globally leading telecommunications
company delivering its solutions all over the world. Its
current focus areas include 5G, cloud, and IoT. For
GAMMA, it is important to understand which techni-
cal demands future business solutions will pose and
how these will drive requirements for infrastructure. A
GAMMA manager explained: “The technology is an en-
abler for digitalization. It is important for GAMMA to
understand how applicable our technologies in focus will
be in the business solutions of tomorrow.”

The joint interest of ALFA, BETA, and GAMMA in
understanding how new business demand could be ad-
dressed via digitalization led to the decision to jointly
identify a business problem and then build a PoC that
could find a solution.

3.2. Methods Used
As the phenomenon analyzed in this study is character-

ized by its emergent nature and a high level of complexity,
an explorative study utilizing an in-depth case study ap-
proach was deemed appropriate [27]. The explorative na-
ture of the research followed an abductive approach [28],
allowing theoretical investigations and empirical observa-
tions to inform each other in an iterative manner. This
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characteristicsofprojectparties,tradeoffsbetweentrust
andcontrolmechanisms,andvaryingagendasindiffer-
entstagesoftheprojectlifecycle”mayalsoaffectthe
project[25].

Thebriefexpositionaboveoutlinesanumberofpoten-
tialissuesrelatedtoserviceinnovation,digitalization,and
collaboration.Eachissuehasreceivedconsiderableatten-
tioninvariousresearchstreams,which,giventheirim-
portanceformanycompanies’transformation,ishardly
surprising.However,lessattentionhasbeenpaidtotheir
jointhandlingatanoperationslevel,agapourempiri-
calinvestigationintendstofill.Asafirststeptowarda
morecomprehensiveunderstandingofthisphenomenon,
wewillidentifyandexplorethechallengesfacedwhen
severalactorsinatraditionalvaluechainjointlyinnovate
serviceofferingsbasedondigitalization.

3.ResearchSettingandMethodsUsed

First,theinnovationprojectunderinvestigationispre-
sentedintermsofitsobjectivesandcontent.Thisisfol-
lowedbyapresentationofthethreeparticipatingcompa-
nies.Thereafter,abriefdescriptionofthemethodsusedis
given,clarifyingthechoiceofmethodaswellasthedata
collectionandanalysisprocess.

3.1.ServiceInnovation:AutomationoftheRental
ReturnProcess

ThisarticledescribesaEuropeancasestudyof
digitalization-drivenserviceinnovationintheconstruc-
tionindustry.Theprojectwasinitiatedinpartnership
withanequipmentmanufacturer,“ALFA,”arentalcom-
pany,“BETA,”andanITandcommunicationstechnol-
ogycompany,“GAMMA,”followingthecommonunder-
standingthatthesefirmsareintheconstructionindustry
fieldswheredigitalserviceinnovationenabledbyIoTcan
substantiallyimprovekeyprocessflows,reducecosts,and
facilitaterevenuegrowth.

Itiswell-knownthattheconstructionindustryhasnot
seenthebenefitsof“processandproductinnovation”seen
inmanyotherindustriesandthat“thereisavastpotential
forimprovingproductivityandefficiencythankstodig-
italization,innovativetechnologiesandnewconstruction
techniques”[26].

ThemutualinterestofALFA,BETA,andGAMMAin
understandinghowbusinessdemandcanbeaddressedby
digitalizationledtothedecisiontoidentifyacommon
businessproblemandthenbuildaproof-of-concept(PoC)
thatcouldgenerateasolution.Theprojectwastobuilda
conceptfora“self-returning”machineinarentalcom-
panyinordertoautomatesomepartsofthecostlypro-
cessperformedatarentalcompanyaftermachinesarere-
turnedbyrentalcustomersandneedtobeserviced,main-
tained,andpreparedforsubsequentrental.Theparticipat-
ingcompaniessharedtheviewthatdigitalizationoffered
greatpotentialforinnovationandthatitwascriticalfor
companiestouseitinordertostaycompetitive.

ALFAhasformanydecadessuccessfullyproducednu-
merousdifferentproducttypes.Thegroupisnowaglob-
allyleadingsupplierofproductsinareassuchasforestry,
gardencare,andconstruction.Digitalizationhasbeen
identifiedasastrongtrendaffectingthegroup’sstrategy,
anddigitalizationisbelievedtoimpactthecompanyand
itsofferingsinmanyways.OnefocusareawithinALFA
isdevelopingmachinesanddiamondtoolsforthecon-
structionindustry.Productdevelopmentandsaleswere
longthemainpriorities.However,asmanagementisfo-
cusingonaccompanyingtheproductofferingwithservice
offers,thecompanyneedstounderstandhowuserand
customerinformationcanbeturnedintoassets.Asrental
companiesareanimportantcustomergroupforALFA,
itisimportanttounderstandhowdigitalizationcanen-
ablerentalserviceinnovation,asthiscouldtriggernew
demandforsensorsandactuatorsintheproductsorfor
informationtobemadeavailableinnewformats.The
importanceoftheprojectishighlightedinthewordsof
amanageratALFAConstruction:“Thisprojectreally
helpedALFAtounderstandbothwhatisimportantfor
rentalcompaniesinthefutureandhowALFAcansup-
portthischange.”

BETAisaleadingrentalcompanyinEuropethatfo-
cusesonrentingdifferenttypesofequipmenttocustomers
intheconstructionindustry.BETAhasapproximately
230,000unitsforrentatmanylocationsinseveralcoun-
tries.Digitalizationishighonthemanagement’sagenda,
asthecompanyisconvincedthatitwillgrowinimpor-
tancebothintheconstructionindustryingeneralandfor
BETAasacompanyandthatitwillaffectbothitsoffer-
ingsandbusinessmodels.Thischangeisillustratedinthe
wordsofaBETAvicepresident:“Digitalizationisvery
highonouragenda.Webelieveitwillchangetherental
business.”

GAMMAisagloballyleadingtelecommunications
companydeliveringitssolutionsallovertheworld.Its
currentfocusareasinclude5G,cloud,andIoT.For
GAMMA,itisimportanttounderstandwhichtechni-
caldemandsfuturebusinesssolutionswillposeand
howthesewilldriverequirementsforinfrastructure.A
GAMMAmanagerexplained:“Thetechnologyisanen-
ablerfordigitalization.ItisimportantforGAMMAto
understandhowapplicableourtechnologiesinfocuswill
beinthebusinesssolutionsoftomorrow.”

ThejointinterestofALFA,BETA,andGAMMAin
understandinghownewbusinessdemandcouldbead-
dressedviadigitalizationledtothedecisiontojointly
identifyabusinessproblemandthenbuildaPoCthat
couldfindasolution.

3.2.MethodsUsed
Asthephenomenonanalyzedinthisstudyischaracter-

izedbyitsemergentnatureandahighlevelofcomplexity,
anexplorativestudyutilizinganin-depthcasestudyap-
proachwasdeemedappropriate[27].Theexplorativena-
tureoftheresearchfollowedanabductiveapproach[28],
allowingtheoreticalinvestigationsandempiricalobserva-
tionstoinformeachotherinaniterativemanner.This
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resulted in a gradual refinement of the investigation fo-
cus, while avoiding the premature exclusion of important
aspects due to an overly narrow theoretical framing of the
research.

The choice of project can be considered a convenience
sample, as one of the lead authors was involved in the
innovation project as a representative of one of the par-
ticipating companies. The researcher employed by ALFA
was responsible for the power cutter business, which was
the machine type studied in the joint project. In this re-
spect, the study somewhat resembles action research [29],
as the researcher in question was both an active partici-
pant and an observer. While this may lead to objectiv-
ity concerns, it also offers unique opportunities to gain
in-depth knowledge about the project activities and per-
ceived problems.

Data were collected through semi-structured inter-
views, as well as the lead author’s observations and par-
ticipation in all project meetings and workshops. More-
over, the authors had access to all shared written infor-
mation available to the three project parties. The second
author was not directly involved in the innovation project
but took active part in interviews and the analysis of the
collected data.

Eight interviews were performed with representatives
from the three companies, including project participants
and other key informants who had an explicit interest in
the innovation activities. The interviewees include per-
sons active in various functions in the companies, includ-
ing R&D, sales, and IT, as well as different management
roles. Three interviews occurred at ALFA, including with
a category vice president, a sales director, and an R&D
manager. Three interviews occurred at BETA, with a se-
nior vice president, an IT manager, and a depot manager.
Two interviews occurred at GAMMA, with a business
manager and an R&D manager. The interviews lasted be-
tween 45 and 120 minutes. All interviews were recorded
with either audio, photography or extensive notes to al-
low for case write-downs and analysis. The analysis was
mainly performed by the lead author, with the assistance
of the second researcher.

4. Case Study Description

ALFA, BETA, and GAMMA had a common interest in
understanding how a business demand in the construction
industry could be addressed via a service innovation en-
abled by digital technology. BETA suggesting analyzing
the return process of a rental company (all the steps per-
formed when a machine is returned from a customer after
a rental period). The common denominator for all rental
products is that they are, at some point, returned to the
rental company and then need to be prepared for future
rental. BETA chose to analyze the return process of an
ALFA power cutter, as this is a frequently rented equip-
ment type and therefore also subject to many returns.

4.1. Service Innovation: Automation of the Rental
Return Process

The rental return process is important for rental com-
panies in the construction industry for several reasons.
This process prepares the machines for their next rental
period, and it is therefore important that any product is-
sues be identified and solved. Fully analyzing a machine
is costly, as it takes time, and some service part exchanges
may be made “by default,” irrespective of whether it is
needed or not, when other parts that are worn out are
changed. A machine that can automatically, upon return,
report its current status regarding some key parameters
could guide the service mechanic to perform only nec-
essary servicing and maintenance and save the time oth-
erwise spent searching the entire machine for issues not
reported as current problems. It is currently impossible to
know the status of the power cutter when it is returned
through only a visual inspection, and all machines are
therefore manually inspected according to an established
routine. Some inspection points require substantial time
from a mechanic, which makes the return process labor-
intensive. In addition, there is the aforementioned risk
of over-servicing the machines (e.g., when mechanics re-
place parts not yet due for replacement). If the machine
could automatically communicate its status at the time
of return, allowing the service to be based on individual
needs, both time and other costs could be saved.

4.2. Description of the Innovation Process
The goal of the collaboration project was to build a PoC

for a “self-returning” power cutter at a BETA rental de-
pot. Part of the project was to build a technical solution
for a power cutter that could automatically report its sta-
tus in regard to key parameters upon return and also to
verify if the solution would enable a cost saving in line
with expectations defined by BETA. The scope did not in-
clude evaluating if the solution could be scaled or if the
solution would enable new or adjusted business models
between the parties. Any such ideas or findings were to
be handled by potential follow-up projects. The project
was divided into different work packages, each led by one
of the participating companies. ALFA was responsible
for providing machines with functioning sensors and con-
nectivity. GAMMA led the work on capillary gateway al-
ternatives and cloud services. BETA was responsible for
the web application and for the evaluation of the concept.
The project had no overall project leader, and the work
packages had to interact with each other on an as-needs
basis.

4.3. The Automated Solution
The project was able to define a concept for an auto-

mated return process, build a solution, and then verify it.
The first step was to understand in-depth which service
operations were the most time-consuming and costly. The
second step was to define which sensors were needed to
send information from the product to address these most
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resultedinagradualrefinementoftheinvestigationfo-
cus,whileavoidingtheprematureexclusionofimportant
aspectsduetoanoverlynarrowtheoreticalframingofthe
research.

Thechoiceofprojectcanbeconsideredaconvenience
sample,asoneoftheleadauthorswasinvolvedinthe
innovationprojectasarepresentativeofoneofthepar-
ticipatingcompanies.TheresearcheremployedbyALFA
wasresponsibleforthepowercutterbusiness,whichwas
themachinetypestudiedinthejointproject.Inthisre-
spect,thestudysomewhatresemblesactionresearch[29],
astheresearcherinquestionwasbothanactivepartici-
pantandanobserver.Whilethismayleadtoobjectiv-
ityconcerns,italsooffersuniqueopportunitiestogain
in-depthknowledgeabouttheprojectactivitiesandper-
ceivedproblems.

Datawerecollectedthroughsemi-structuredinter-
views,aswellastheleadauthor’sobservationsandpar-
ticipationinallprojectmeetingsandworkshops.More-
over,theauthorshadaccesstoallsharedwritteninfor-
mationavailabletothethreeprojectparties.Thesecond
authorwasnotdirectlyinvolvedintheinnovationproject
buttookactivepartininterviewsandtheanalysisofthe
collecteddata.

Eightinterviewswereperformedwithrepresentatives
fromthethreecompanies,includingprojectparticipants
andotherkeyinformantswhohadanexplicitinterestin
theinnovationactivities.Theintervieweesincludeper-
sonsactiveinvariousfunctionsinthecompanies,includ-
ingR&D,sales,andIT,aswellasdifferentmanagement
roles.ThreeinterviewsoccurredatALFA,includingwith
acategoryvicepresident,asalesdirector,andanR&D
manager.ThreeinterviewsoccurredatBETA,withase-
niorvicepresident,anITmanager,andadepotmanager.
TwointerviewsoccurredatGAMMA,withabusiness
managerandanR&Dmanager.Theinterviewslastedbe-
tween45and120minutes.Allinterviewswererecorded
witheitheraudio,photographyorextensivenotestoal-
lowforcasewrite-downsandanalysis.Theanalysiswas
mainlyperformedbytheleadauthor,withtheassistance
ofthesecondresearcher.

4.CaseStudyDescription

ALFA,BETA,andGAMMAhadacommoninterestin
understandinghowabusinessdemandintheconstruction
industrycouldbeaddressedviaaserviceinnovationen-
abledbydigitaltechnology.BETAsuggestinganalyzing
thereturnprocessofarentalcompany(allthestepsper-
formedwhenamachineisreturnedfromacustomerafter
arentalperiod).Thecommondenominatorforallrental
productsisthattheyare,atsomepoint,returnedtothe
rentalcompanyandthenneedtobepreparedforfuture
rental.BETAchosetoanalyzethereturnprocessofan
ALFApowercutter,asthisisafrequentlyrentedequip-
menttypeandthereforealsosubjecttomanyreturns.

4.1.ServiceInnovation:AutomationoftheRental
ReturnProcess

Therentalreturnprocessisimportantforrentalcom-
paniesintheconstructionindustryforseveralreasons.
Thisprocesspreparesthemachinesfortheirnextrental
period,anditisthereforeimportantthatanyproductis-
suesbeidentifiedandsolved.Fullyanalyzingamachine
iscostly,asittakestime,andsomeservicepartexchanges
maybemade“bydefault,”irrespectiveofwhetheritis
neededornot,whenotherpartsthatarewornoutare
changed.Amachinethatcanautomatically,uponreturn,
reportitscurrentstatusregardingsomekeyparameters
couldguidetheservicemechanictoperformonlynec-
essaryservicingandmaintenanceandsavethetimeoth-
erwisespentsearchingtheentiremachineforissuesnot
reportedascurrentproblems.Itiscurrentlyimpossibleto
knowthestatusofthepowercutterwhenitisreturned
throughonlyavisualinspection,andallmachinesare
thereforemanuallyinspectedaccordingtoanestablished
routine.Someinspectionpointsrequiresubstantialtime
fromamechanic,whichmakesthereturnprocesslabor-
intensive.Inaddition,thereistheaforementionedrisk
ofover-servicingthemachines(e.g.,whenmechanicsre-
placepartsnotyetdueforreplacement).Ifthemachine
couldautomaticallycommunicateitsstatusatthetime
ofreturn,allowingtheservicetobebasedonindividual
needs,bothtimeandothercostscouldbesaved.

4.2.DescriptionoftheInnovationProcess
ThegoalofthecollaborationprojectwastobuildaPoC

fora“self-returning”powercutterataBETArentalde-
pot.Partoftheprojectwastobuildatechnicalsolution
forapowercutterthatcouldautomaticallyreportitssta-
tusinregardtokeyparametersuponreturnandalsoto
verifyifthesolutionwouldenableacostsavinginline
withexpectationsdefinedbyBETA.Thescopedidnotin-
cludeevaluatingifthesolutioncouldbescaledorifthe
solutionwouldenableneworadjustedbusinessmodels
betweentheparties.Anysuchideasorfindingswereto
behandledbypotentialfollow-upprojects.Theproject
wasdividedintodifferentworkpackages,eachledbyone
oftheparticipatingcompanies.ALFAwasresponsible
forprovidingmachineswithfunctioningsensorsandcon-
nectivity.GAMMAledtheworkoncapillarygatewayal-
ternativesandcloudservices.BETAwasresponsiblefor
thewebapplicationandfortheevaluationoftheconcept.
Theprojecthadnooverallprojectleader,andthework
packageshadtointeractwitheachotheronanas-needs
basis.

4.3.TheAutomatedSolution
Theprojectwasabletodefineaconceptforanauto-

matedreturnprocess,buildasolution,andthenverifyit.
Thefirststepwastounderstandin-depthwhichservice
operationswerethemosttime-consumingandcostly.The
secondstepwastodefinewhichsensorswereneededto
sendinformationfromtheproducttoaddressthesemost
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urgent needs. Finally, the communication and other IT
technologies needed to send, integrate, and present data
via relevant user interfaces had to be identified. The
automated return concept was installed and tested at a
BETA rental depot, and the project verified that both the
functionality of the design and the chosen technical com-
ponents were suitable for the setup. Most importantly,
BETA was able to verify that the concept of an automated
return solution worked and would generate the expected
savings.

4.3.1. Manual Process
The power cutter is brought to the rental depot by the

customer at the end of the rental period. A receptionist
receives the power cutter and makes a visual inspection
but has at this point no in-depth knowledge of the real
service need of the machine. To ensure that the machine
can be rented out in the best possible condition, a stan-
dardized maintenance and service routine is applied to all
returned machines; this includes a partial disassembly of
the power cutter done to inspect the most critical internal
components and verify their condition. Some machines
will have broken parts or parts needing servicing. Parts
not yet due for replacement may also be exchanged for
new parts just to be on the safe side. Other machines
are found to have no service need at all and could have
been rented out directly following a shorter maintenance
routine. This means that time is spent on machines with
no or limited service needs and that machines might fre-
quently be over-serviced or incorrectly made unavailable
for rental.

4.3.2. Automated Process
The automated return solution developed jointly by

ALFA, BETA, and GAMMA is able to overcome some
of the key drawbacks of the manual process. The power
cutter is, in the automated solution, equipped with sensor
technology and connectivity, enabling the power cutter to
automatically send key status data via a gateway in the re-
ception area to an IoT platform where cloud services are
hosted, and a service for machine analytics can directly
send a recommendation to the rental depot system con-
cerning specific service needs. Necessary servicing can
be minimized, and any discussions with the customer con-
cerning machine damage outside the contract agreement
can be handled upfront before the customer leaves the
depot. Another benefit is that machines with no service
needs can be moved to the rentable stock, allowing the
same overall rental availability level to be reached with
fewer machines, as no machines without service needs are
waiting in line to be serviced.

4.4. Problems Encountered
As mentioned, the project was able to define, build, and

verify an automated solution, but it also faced some chal-
lenges. In one issue affecting the entire project, ALFA had
difficulties delivering one work package to the project.

The work package content from ALFA was dependent
on deliveries from an ALFA division different from the
one directly involved in the project. This division did
not share the priorities of the ALFA division working in
the project and thereby caused delays. Moreover, inter-
nal escalation procedures and governance structures made
it difficult for ALFA to keep its promises. The lost time
was made up through the support of BETA and GAMMA,
as these took more flexible internal approaches to the
project. Another issue concerned overall project man-
agement: each company was responsible for their own
deliveries to the project but was not always aware of the
progress or issues faced by the other companies.

5. Results and Analysis

As mentioned in the case presentation, a number of
problems occurred. These problems, together with other
issues brought up by respondents in interviews, are de-
scribed and analyzed below. Overall, four main manage-
rial challenges emerged as being particularly significant.
The project addressed changes in the rental return process
of one of the participating companies. This study focuses
on the earlier stages of this innovation and does not in-
clude other related process changes, such as the manu-
facturing processes at ALFA or GAMMA. The inclusion
of later stages would most likely have revealed additional
challenges, but these would likely not have been closely
related to collaboration.

Challenge 1: Defining shared and complementary ob-
jectives

The interviews with key project stakeholders revealed
that they all shared the overall objectives of the project, to
build a PoC for a more automated return process for rental
equipment. The interviews also revealed that the firms’
underlying drivers of project participation were both com-
plementary and shared. For BETA, the primary interest
was to verify the positive effect on the cost structure of an
automated return process: “We believe major savings can
be achieved with digitalization” (BETA vice president). A
secondary driver was to understand the implications of the
chosen technology: “For BETA it is important that solu-
tions are as common as possible so they can run on several
types of machines” (BETA manager). Thus, a key ques-
tion was whether the chosen technology would also work
on other machines and on machines from vendors other
than ALFA. A primary driver for ALFA was to understand
the key processes of a rental company and determine if or
how the products may need to be developed to support the
digitalization efforts of the rental industry: “We wanted to
learn more about the processes used in the rental channel
and what data is needed to create solutions for the rental
channel” (ALFA vice president). The first step toward an
updated product plan, possibly including new sensors or
communication technology, is to understand what the po-
tential future requirements could be. GAMMA’s primary
interest was to verify the technical feasibility of some of
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urgentneeds.Finally,thecommunicationandotherIT
technologiesneededtosend,integrate,andpresentdata
viarelevantuserinterfaceshadtobeidentified.The
automatedreturnconceptwasinstalledandtestedata
BETArentaldepot,andtheprojectverifiedthatboththe
functionalityofthedesignandthechosentechnicalcom-
ponentsweresuitableforthesetup.Mostimportantly,
BETAwasabletoverifythattheconceptofanautomated
returnsolutionworkedandwouldgeneratetheexpected
savings.

4.3.1.ManualProcess
Thepowercutterisbroughttotherentaldepotbythe

customerattheendoftherentalperiod.Areceptionist
receivesthepowercutterandmakesavisualinspection
buthasatthispointnoin-depthknowledgeofthereal
serviceneedofthemachine.Toensurethatthemachine
canberentedoutinthebestpossiblecondition,astan-
dardizedmaintenanceandserviceroutineisappliedtoall
returnedmachines;thisincludesapartialdisassemblyof
thepowercutterdonetoinspectthemostcriticalinternal
componentsandverifytheircondition.Somemachines
willhavebrokenpartsorpartsneedingservicing.Parts
notyetdueforreplacementmayalsobeexchangedfor
newpartsjusttobeonthesafeside.Othermachines
arefoundtohavenoserviceneedatallandcouldhave
beenrentedoutdirectlyfollowingashortermaintenance
routine.Thismeansthattimeisspentonmachineswith
noorlimitedserviceneedsandthatmachinesmightfre-
quentlybeover-servicedorincorrectlymadeunavailable
forrental.

4.3.2.AutomatedProcess
Theautomatedreturnsolutiondevelopedjointlyby

ALFA,BETA,andGAMMAisabletoovercomesome
ofthekeydrawbacksofthemanualprocess.Thepower
cutteris,intheautomatedsolution,equippedwithsensor
technologyandconnectivity,enablingthepowercutterto
automaticallysendkeystatusdataviaagatewayinthere-
ceptionareatoanIoTplatformwherecloudservicesare
hosted,andaserviceformachineanalyticscandirectly
sendarecommendationtotherentaldepotsystemcon-
cerningspecificserviceneeds.Necessaryservicingcan
beminimized,andanydiscussionswiththecustomercon-
cerningmachinedamageoutsidethecontractagreement
canbehandledupfrontbeforethecustomerleavesthe
depot.Anotherbenefitisthatmachineswithnoservice
needscanbemovedtotherentablestock,allowingthe
sameoverallrentalavailabilityleveltobereachedwith
fewermachines,asnomachineswithoutserviceneedsare
waitinginlinetobeserviced.

4.4.ProblemsEncountered
Asmentioned,theprojectwasabletodefine,build,and

verifyanautomatedsolution,butitalsofacedsomechal-
lenges.Inoneissueaffectingtheentireproject,ALFAhad
difficultiesdeliveringoneworkpackagetotheproject.

TheworkpackagecontentfromALFAwasdependent
ondeliveriesfromanALFAdivisiondifferentfromthe
onedirectlyinvolvedintheproject.Thisdivisiondid
notsharetheprioritiesoftheALFAdivisionworkingin
theprojectandtherebycauseddelays.Moreover,inter-
nalescalationproceduresandgovernancestructuresmade
itdifficultforALFAtokeepitspromises.Thelosttime
wasmadeupthroughthesupportofBETAandGAMMA,
asthesetookmoreflexibleinternalapproachestothe
project.Anotherissueconcernedoverallprojectman-
agement:eachcompanywasresponsiblefortheirown
deliveriestotheprojectbutwasnotalwaysawareofthe
progressorissuesfacedbytheothercompanies.

5.ResultsandAnalysis

Asmentionedinthecasepresentation,anumberof
problemsoccurred.Theseproblems,togetherwithother
issuesbroughtupbyrespondentsininterviews,arede-
scribedandanalyzedbelow.Overall,fourmainmanage-
rialchallengesemergedasbeingparticularlysignificant.
Theprojectaddressedchangesintherentalreturnprocess
ofoneoftheparticipatingcompanies.Thisstudyfocuses
ontheearlierstagesofthisinnovationanddoesnotin-
cludeotherrelatedprocesschanges,suchasthemanu-
facturingprocessesatALFAorGAMMA.Theinclusion
oflaterstageswouldmostlikelyhaverevealedadditional
challenges,butthesewouldlikelynothavebeenclosely
relatedtocollaboration.

Challenge1:Definingsharedandcomplementaryob-
jectives

Theinterviewswithkeyprojectstakeholdersrevealed
thattheyallsharedtheoverallobjectivesoftheproject,to
buildaPoCforamoreautomatedreturnprocessforrental
equipment.Theinterviewsalsorevealedthatthefirms’
underlyingdriversofprojectparticipationwerebothcom-
plementaryandshared.ForBETA,theprimaryinterest
wastoverifythepositiveeffectonthecoststructureofan
automatedreturnprocess:“Webelievemajorsavingscan
beachievedwithdigitalization”(BETAvicepresident).A
secondarydriverwastounderstandtheimplicationsofthe
chosentechnology:“ForBETAitisimportantthatsolu-
tionsareascommonaspossiblesotheycanrunonseveral
typesofmachines”(BETAmanager).Thus,akeyques-
tionwaswhetherthechosentechnologywouldalsowork
onothermachinesandonmachinesfromvendorsother
thanALFA.AprimarydriverforALFAwastounderstand
thekeyprocessesofarentalcompanyanddetermineifor
howtheproductsmayneedtobedevelopedtosupportthe
digitalizationeffortsoftherentalindustry:“Wewantedto
learnmoreabouttheprocessesusedintherentalchannel
andwhatdataisneededtocreatesolutionsfortherental
channel”(ALFAvicepresident).Thefirststeptowardan
updatedproductplan,possiblyincludingnewsensorsor
communicationtechnology,istounderstandwhatthepo-
tentialfuturerequirementscouldbe.GAMMA’sprimary
interestwastoverifythetechnicalfeasibilityofsomeof
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its core technologies and thereby understand if they would
be able to support digitalization efforts in the construction
industry: “For GAMMA, this was mainly a technical fea-
sibility project” (GAMMA director).

All the parties thus had the same overall interest in
building an automated process solution, but, at the same
time, they all had different primary drivers for their par-
ticipation. The service innovation literature suggests that
companies can have different drivers for service innova-
tion [15]. However, these all refer to service innovation
put into operation and not, as in this case, to a PoC in-
tended only to verify the possibility of a solution. The
PoC had the shared overall ambition to demonstrate the
potential of process automation in the rental industry, but
the partners had different underlying primary drivers for
their project participation, potentially leading to later in-
compatibilities, one of which is the possibility of tension
between ALFA and BETA regarding the business model
used.

Challenge 2: Business model innovation
The project had the goal of verifying that a manual

process could be automated and thereby create cost sav-
ings for BETA. It was agreed to limit the scope of the
project to enhance speed in execution and keep any ad-
ditional development questions for future projects. This
means that the prototype built was not intended for im-
mediate industrialization and that the project did not in-
clude any decisions on possible business model changes
enabled by the cost savings identified in the automated so-
lution. All partner companies valued the approach of lim-
iting the project to innovation around value creation and
excluding value appropriation, as this enabled a climate
of open discussion and mutual trust. This was explicitly
described as an advantage by the interviewees, who said
“We at GAMMA felt that there was an openness from
all partners and I believe that created mutual trust. I also
think that made it possible to leave any commercial dis-
cussions for later” (GAMMA director) and “Large vision-
ary meetings in the beginning were really interesting and
helpful” (BETA manager).

The project aimed to understand the conditions for a
business case of an automated process, and not to inves-
tigate alternatives for new business models. This serial
approach to investigate first value creation and then value
appropriation had the benefit of being a fast approach to
setting up a project with different partners and also had
the positive effect of building trust and good relations. A
remaining question is, however, how this approach limits
the business model innovation needed before the solution
can be industrialized. It is obviously easy to find support
in the literature for the need to pay explicit attention to
the business model [17]. The viewpoints collected in the
interviews make it clear that there were different opin-
ions about if and how the cost savings should be divided
among companies in the value chain. Moreover, the pref-
erence of BETA to develop a single solution that could be
used for products from different producers (i.e., ALFA’s
competitors) was not seen as ideal by the representatives

of ALFA. This did not preclude that a solution that would
satisfy both parties could be found, but the perceived via-
bility of different business models varied depending upon
the companies’ specific positions in the value chain, and it
seems likely that companies further down the value chain
may benefit more from service innovation than their col-
laboration partners further up in the value chain.

Challenge 3: Lack of overall project management
Another observed challenge concerns the management

of the joint project. As mentioned, the project was based
on shared intentions, and the work was characterized by
high levels of mutual trust. The project was divided into
separate work packages, and the task of leading these
packages was divided between the partner companies.
However, the project had no clear manager of the over-
all project and of the coordination between different work
packages. This became problematic for several reasons:

• The status of each work package was not obvious to
members of other work packages. This caused con-
fusion when work in one work package was depen-
dent on output from another.

• Status material to be presented in different gover-
nance structures was not always up to date.

• Nobody had the responsibility of anchoring the
project internally among the three organizations or
externally once it was completed.

This challenge could arguably have been addressed by
an appointed external project leader with the responsi-
bility of driving the project forward; the importance of
project management has been highlighted in the litera-
ture [24, 25]. The relaxed and trustful atmosphere in the
project seems to have had a downside in the resulting lack
of clarity regarding coordination and communication. In a
geographically distributed project like this, such an infor-
mal project management approach did not provide suffi-
cient guidance and control. Another aspect that has been
addressed to a much more limited extent is how the use
of different firm-internal organizing approaches among
collaborating companies can create collaboration issues,
which was another challenge identified in the interviews.

Challenge 4: Clash of organizing approaches
The partner companies used three different models to

organize their work in the project:

a) Line organization. Project resources were assigned
from different parts of the regular line organization,
and priorities had to be made versus other projects
competing for the same resources. Changed con-
ditions were therefore difficult to handle on short
notice, and needed resources could suddenly be ap-
pointed to other projects based on internal priorities,
affecting the service innovation project in a negative
way.

b) Project organization. The scope and resources were
approved before the project started. The service in-
novation project thus did not have to continuously
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itscoretechnologiesandtherebyunderstandiftheywould
beabletosupportdigitalizationeffortsintheconstruction
industry:“ForGAMMA,thiswasmainlyatechnicalfea-
sibilityproject”(GAMMAdirector).

Allthepartiesthushadthesameoverallinterestin
buildinganautomatedprocesssolution,but,atthesame
time,theyallhaddifferentprimarydriversfortheirpar-
ticipation.Theserviceinnovationliteraturesuggeststhat
companiescanhavedifferentdriversforserviceinnova-
tion[15].However,theseallrefertoserviceinnovation
putintooperationandnot,asinthiscase,toaPoCin-
tendedonlytoverifythepossibilityofasolution.The
PoChadthesharedoverallambitiontodemonstratethe
potentialofprocessautomationintherentalindustry,but
thepartnershaddifferentunderlyingprimarydriversfor
theirprojectparticipation,potentiallyleadingtolaterin-
compatibilities,oneofwhichisthepossibilityoftension
betweenALFAandBETAregardingthebusinessmodel
used.

Challenge2:Businessmodelinnovation
Theprojecthadthegoalofverifyingthatamanual

processcouldbeautomatedandtherebycreatecostsav-
ingsforBETA.Itwasagreedtolimitthescopeofthe
projecttoenhancespeedinexecutionandkeepanyad-
ditionaldevelopmentquestionsforfutureprojects.This
meansthattheprototypebuiltwasnotintendedforim-
mediateindustrializationandthattheprojectdidnotin-
cludeanydecisionsonpossiblebusinessmodelchanges
enabledbythecostsavingsidentifiedintheautomatedso-
lution.Allpartnercompaniesvaluedtheapproachoflim-
itingtheprojecttoinnovationaroundvaluecreationand
excludingvalueappropriation,asthisenabledaclimate
ofopendiscussionandmutualtrust.Thiswasexplicitly
describedasanadvantagebytheinterviewees,whosaid
“WeatGAMMAfeltthattherewasanopennessfrom
allpartnersandIbelievethatcreatedmutualtrust.Ialso
thinkthatmadeitpossibletoleaveanycommercialdis-
cussionsforlater”(GAMMAdirector)and“Largevision-
arymeetingsinthebeginningwerereallyinterestingand
helpful”(BETAmanager).

Theprojectaimedtounderstandtheconditionsfora
businesscaseofanautomatedprocess,andnottoinves-
tigatealternativesfornewbusinessmodels.Thisserial
approachtoinvestigatefirstvaluecreationandthenvalue
appropriationhadthebenefitofbeingafastapproachto
settingupaprojectwithdifferentpartnersandalsohad
thepositiveeffectofbuildingtrustandgoodrelations.A
remainingquestionis,however,howthisapproachlimits
thebusinessmodelinnovationneededbeforethesolution
canbeindustrialized.Itisobviouslyeasytofindsupport
intheliteraturefortheneedtopayexplicitattentionto
thebusinessmodel[17].Theviewpointscollectedinthe
interviewsmakeitclearthatthereweredifferentopin-
ionsaboutifandhowthecostsavingsshouldbedivided
amongcompaniesinthevaluechain.Moreover,thepref-
erenceofBETAtodevelopasinglesolutionthatcouldbe
usedforproductsfromdifferentproducers(i.e.,ALFA’s
competitors)wasnotseenasidealbytherepresentatives

ofALFA.Thisdidnotprecludethatasolutionthatwould
satisfybothpartiescouldbefound,buttheperceivedvia-
bilityofdifferentbusinessmodelsvarieddependingupon
thecompanies’specificpositionsinthevaluechain,andit
seemslikelythatcompaniesfurtherdownthevaluechain
maybenefitmorefromserviceinnovationthantheircol-
laborationpartnersfurtherupinthevaluechain.

Challenge3:Lackofoverallprojectmanagement
Anotherobservedchallengeconcernsthemanagement

ofthejointproject.Asmentioned,theprojectwasbased
onsharedintentions,andtheworkwascharacterizedby
highlevelsofmutualtrust.Theprojectwasdividedinto
separateworkpackages,andthetaskofleadingthese
packageswasdividedbetweenthepartnercompanies.
However,theprojecthadnoclearmanageroftheover-
allprojectandofthecoordinationbetweendifferentwork
packages.Thisbecameproblematicforseveralreasons:

•Thestatusofeachworkpackagewasnotobviousto
membersofotherworkpackages.Thiscausedcon-
fusionwhenworkinoneworkpackagewasdepen-
dentonoutputfromanother.

•Statusmaterialtobepresentedindifferentgover-
nancestructureswasnotalwaysuptodate.

•Nobodyhadtheresponsibilityofanchoringthe
projectinternallyamongthethreeorganizationsor
externallyonceitwascompleted.

Thischallengecouldarguablyhavebeenaddressedby
anappointedexternalprojectleaderwiththeresponsi-
bilityofdrivingtheprojectforward;theimportanceof
projectmanagementhasbeenhighlightedinthelitera-
ture[24,25].Therelaxedandtrustfulatmosphereinthe
projectseemstohavehadadownsideintheresultinglack
ofclarityregardingcoordinationandcommunication.Ina
geographicallydistributedprojectlikethis,suchaninfor-
malprojectmanagementapproachdidnotprovidesuffi-
cientguidanceandcontrol.Anotheraspectthathasbeen
addressedtoamuchmorelimitedextentishowtheuse
ofdifferentfirm-internalorganizingapproachesamong
collaboratingcompaniescancreatecollaborationissues,
whichwasanotherchallengeidentifiedintheinterviews.

Challenge4:Clashoforganizingapproaches
Thepartnercompaniesusedthreedifferentmodelsto

organizetheirworkintheproject:

a)Lineorganization.Projectresourceswereassigned
fromdifferentpartsoftheregularlineorganization,
andprioritieshadtobemadeversusotherprojects
competingforthesameresources.Changedcon-
ditionswerethereforedifficulttohandleonshort
notice,andneededresourcescouldsuddenlybeap-
pointedtootherprojectsbasedoninternalpriorities,
affectingtheserviceinnovationprojectinanegative
way.

b)Projectorganization.Thescopeandresourceswere
approvedbeforetheprojectstarted.Theservicein-
novationprojectthusdidnothavetocontinuously
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compete for resources with other internal projects.
Internal commitment was made to the timeline, and
more resources were added when needed to honor
deliveries in the partner project.

c) Agile setup. The company had an internal organiza-
tion whereby all key resources belonged to the same
unit. Deliveries into the service innovation project
could be handled in an agile way, and the team could
consequently react quickly and flexibly to changing
conditions in the joint project, as there were no other
company units to compete with and no conflicting
governance structures within the company. However,
this team encountered difficulties adding more re-
sources and instead preferred to re-scope the project
for a smaller delivery.

One consequence of using different organizing ap-
proaches was that discrepancies occurred in the handling
of problems. When one organization had short lead-times
thanks to an agile setup, another party had long lead-times
because the project was handled in a line organization.
This made the project hard to pace and caused one of
the parties to fail to deliver according to what had been
agreed.

6. Discussion

The analysis of the empirical observations revealed
four managerial challenges in collaborative digital service
innovation. ALFA, BETA, and GAMMA all strived to
learn more about an automated solution, but, though they
shared the overall objective, they clearly had different un-
derlying main drivers for their participation. The shared
objectives constituted a good foundation for a partnership,
as the partners shared the understanding that digitalization
will affect the construction industry and were all inter-
ested in learning more about the details of this transforma-
tion, which made the development of a PoC appealing for
all parties. The shared overall objective created an open
and trustful discussion climate, as there were no conflict-
ing points of interest. This made it easy for the partners
to agree on a project and allowed the partnership to start
with a minimum of contractual work. At the same time,
the project partners deliberately avoided discussions and
decisions about business model innovation and decided
to handle questions related to this with a serial approach:
first solving the value creation part and only thereafter ad-
dressing value appropriation. However, failing to discuss
value appropriation could easily lead to a later business
model innovation dilemma. The new solution will require
that new components be added to the products, that new
infrastructure be built, and that a new integration of data
or information sharing be performed. The new solution
is likely to create opportunities for increased profitability,
but realizing it will require investments, and this could
also require new or altered business models from the par-
ties. However, the chosen serial approach of attending
to value creation without discussing value appropriation

may limit the degree of freedom for business model in-
novation. Even if a PoC points to a compelling techni-
cal setup, its realization in terms of a new business model
may be found to be less appealing by one or several of the
parties. Consequently, the apparent advantages of the ini-
tial openness created by avoiding business models may at
a later stage generate problems for the collaborating par-
ties.

The observed clash of organizing approaches is a chal-
lenge that may be difficult to overcome. Every organi-
zation may need the freedom to organize their participa-
tion in the project as they believe suits them best. Using
a project organization or an agile setup had clear bene-
fits in the studied project, but to run a project in a regu-
lar line organization may of course have clear benefits in
other settings. It is worth noting that the observed differ-
ences in terms of organizing approaches used are related
to company characteristics. Companies with a product-
dominant logic may rely more on functional organizations
and extensive project planning whereas companies em-
bracing a service-dominant style are arguably more likely
to work in projects and with more agile development mod-
els. Moreover, firms working with IT and software tend to
be more prone to work in an agile manner, whereas com-
panies working primarily with hardware products may be
more reluctant to do so. Consequently, in digital service
innovation, these differences may give rise to the collabo-
ration challenges observed in this study.

7. Future Research

Further research is needed to understand how business
model innovation can be fruitfully handled within differ-
ent types of collaborative digital service innovation. In
the studied project, the decision to focus exclusively on a
PoC resulted in high levels of trust between the involved
parties and a high speed of development, but, at the same
time, a new solution might not be realized if the parties do
not all accept the implications of a proposed new business
model.
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competeforresourceswithotherinternalprojects.
Internalcommitmentwasmadetothetimeline,and
moreresourceswereaddedwhenneededtohonor
deliveriesinthepartnerproject.

c)Agilesetup.Thecompanyhadaninternalorganiza-
tionwherebyallkeyresourcesbelongedtothesame
unit.Deliveriesintotheserviceinnovationproject
couldbehandledinanagileway,andtheteamcould
consequentlyreactquicklyandflexiblytochanging
conditionsinthejointproject,astherewerenoother
companyunitstocompetewithandnoconflicting
governancestructureswithinthecompany.However,
thisteamencountereddifficultiesaddingmorere-
sourcesandinsteadpreferredtore-scopetheproject
forasmallerdelivery.

Oneconsequenceofusingdifferentorganizingap-
proacheswasthatdiscrepanciesoccurredinthehandling
ofproblems.Whenoneorganizationhadshortlead-times
thankstoanagilesetup,anotherpartyhadlonglead-times
becausetheprojectwashandledinalineorganization.
Thismadetheprojecthardtopaceandcausedoneof
thepartiestofailtodeliveraccordingtowhathadbeen
agreed.

6.Discussion

Theanalysisoftheempiricalobservationsrevealed
fourmanagerialchallengesincollaborativedigitalservice
innovation.ALFA,BETA,andGAMMAallstrivedto
learnmoreaboutanautomatedsolution,but,thoughthey
sharedtheoverallobjective,theyclearlyhaddifferentun-
derlyingmaindriversfortheirparticipation.Theshared
objectivesconstitutedagoodfoundationforapartnership,
asthepartnerssharedtheunderstandingthatdigitalization
willaffecttheconstructionindustryandwereallinter-
estedinlearningmoreaboutthedetailsofthistransforma-
tion,whichmadethedevelopmentofaPoCappealingfor
allparties.Thesharedoverallobjectivecreatedanopen
andtrustfuldiscussionclimate,astherewerenoconflict-
ingpointsofinterest.Thismadeiteasyforthepartners
toagreeonaprojectandallowedthepartnershiptostart
withaminimumofcontractualwork.Atthesametime,
theprojectpartnersdeliberatelyavoideddiscussionsand
decisionsaboutbusinessmodelinnovationanddecided
tohandlequestionsrelatedtothiswithaserialapproach:
firstsolvingthevaluecreationpartandonlythereafterad-
dressingvalueappropriation.However,failingtodiscuss
valueappropriationcouldeasilyleadtoalaterbusiness
modelinnovationdilemma.Thenewsolutionwillrequire
thatnewcomponentsbeaddedtotheproducts,thatnew
infrastructurebebuilt,andthatanewintegrationofdata
orinformationsharingbeperformed.Thenewsolution
islikelytocreateopportunitiesforincreasedprofitability,
butrealizingitwillrequireinvestments,andthiscould
alsorequireneworalteredbusinessmodelsfromthepar-
ties.However,thechosenserialapproachofattending
tovaluecreationwithoutdiscussingvalueappropriation

maylimitthedegreeoffreedomforbusinessmodelin-
novation.EvenifaPoCpointstoacompellingtechni-
calsetup,itsrealizationintermsofanewbusinessmodel
maybefoundtobelessappealingbyoneorseveralofthe
parties.Consequently,theapparentadvantagesoftheini-
tialopennesscreatedbyavoidingbusinessmodelsmayat
alaterstagegenerateproblemsforthecollaboratingpar-
ties.

Theobservedclashoforganizingapproachesisachal-
lengethatmaybedifficulttoovercome.Everyorgani-
zationmayneedthefreedomtoorganizetheirparticipa-
tionintheprojectastheybelievesuitsthembest.Using
aprojectorganizationoranagilesetuphadclearbene-
fitsinthestudiedproject,buttorunaprojectinaregu-
larlineorganizationmayofcoursehaveclearbenefitsin
othersettings.Itisworthnotingthattheobserveddiffer-
encesintermsoforganizingapproachesusedarerelated
tocompanycharacteristics.Companieswithaproduct-
dominantlogicmayrelymoreonfunctionalorganizations
andextensiveprojectplanningwhereascompaniesem-
bracingaservice-dominantstylearearguablymorelikely
toworkinprojectsandwithmoreagiledevelopmentmod-
els.Moreover,firmsworkingwithITandsoftwaretendto
bemorepronetoworkinanagilemanner,whereascom-
paniesworkingprimarilywithhardwareproductsmaybe
morereluctanttodoso.Consequently,indigitalservice
innovation,thesedifferencesmaygiverisetothecollabo-
rationchallengesobservedinthisstudy.

7.FutureResearch

Furtherresearchisneededtounderstandhowbusiness
modelinnovationcanbefruitfullyhandledwithindiffer-
enttypesofcollaborativedigitalserviceinnovation.In
thestudiedproject,thedecisiontofocusexclusivelyona
PoCresultedinhighlevelsoftrustbetweentheinvolved
partiesandahighspeedofdevelopment,but,atthesame
time,anewsolutionmightnotberealizedifthepartiesdo
notallaccepttheimplicationsofaproposednewbusiness
model.
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Introduction

Today many traditional manufacturing companies
desire to complement their product offerings with
various services, a transition commonly referred to as
servitization (Vandermerwe & Rada, 1988).

Extant literature notes many reasons why a bundle of
products and services are of interest. It may, for
example, facilitate a climb in the value chain (Noke &
Hughes, 2010; Tongur & Engwall, 2014), be an
opportunity for differentiation, or a response to
increased global competition (Parida, Sjödin, Wincent, &
Kohtamäki, 2014). It can also be a fruitful means to build
long-term relationships with customers ( Reinartz &
Ulaga, 2008; Baines et al., 2013).

Digitalization can be a key enabler for servitization, as
digital technologies facilitate the connection of
products, services, process, and systems (Hsu, 2007).
Information technology is already becoming an integral
part of many products, as sensors, actuators, and
connectivity are being added to them. Generated data
can then be used to improve product functionality itself,
or to advance productivity elsewhere in the value chain
(Porter & Heppelmann, 2015). To prepare an
organization for digital disruption however, can be a

major challenge, as its implementation and use can
demand complex changes and affect almost the entire
organization (Bughin & Zeebroeck, 2017), as well as the
business models applied (Kindström, 2010).

Traditional manufacturing companies will often face at
least two critical issues when aiming to pursue a path
towards digitalization. One is related to the use of
platforms, which may either enable the servitization
approach or be sold as new offerings. The other
challenge is related to business models, and how these
develop in line with platforms and servitization. This
paper addresses two research questions. The first
research question is as follows: how does business model
innovation relate to digital product-service platform
development in traditional manufacturing firms aiming
for servitization? The other asks: how is the inter-
relationship between business model innovation and
digital platform development managed?

An empirical study investigating these questions was
carried out at Husqvarna Group, a large Swedish
manufacturing company with a strong product legacy, in
which various digitalization and service offer initiatives
have also grown in importance over the past years. Four
different digital platform projects that have been
developed in different contexts were studied. The

Servitization is today a common theme among manufacturing companies, with the goal of better
addressing the needs of their customers. Digitalization is one key enabler of servitization. One aspect of
this concept can be provided through digital product-service platforms, which may facilitate the
enrichment of a market offer, as well as keeping costs under control. Platforms are in general a well-
established concept for manufacturing companies, as enablers of rich product offerings based on a few
components. Less is known, however, about how the ambition to create digital product-service
platforms interplays with the business model innovation needed as a result of the servitization efforts,
along with processes and organization. This paper identifies a number of challenges that manufacturing
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made in the Swedish company Husqvarna Group.
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empirical observations lead to several findings, one of
which is that when digital platform development
processes are not extensively developed, understanding
of digitalization and the drive of individual persons and
managers stand out as fundamental. The study also
points to the importance of early business model
innovation in platform development projects, in order
to allow for focus on modules with the highest customer
importance and values.

The paper is structured as follows. First, relevant
theories are explored, which lead to the formulation of
the above two research questions. Subsequently, the
research setting and methods used are described.
Thereafter, empirical results and an analysis of them are
presented. Finally, the results are discussed, including
implications for managers and suggestions for future
research.

Exposition ofTheory

This paper explores the intersection between
servitization, platforms, and business models. The
current section covers relevant theories concerning
these phenomena. “Servitization” is a concept in which
companies include an increasing share of services in
their customer offerings. Digitalization has been
pointed out as a key enabler for servitization
(Rymaszewska et al., 2017), while a platform business
approach stands out as an important feature of
developing new services (Cenamor et al., 2017). With an
increased focus on services follows also a need to review
current business models (Kindström, 2010). The
following section will explore how servitization,
platforms, and business models are interrelated.

Servitization
The phenomenon under which manufacturing
companies shift from a product-only approach to
include a larger share of services is commonly referred
to as “servitization” (Vandermerwe & Rada, 1988). A
growing stream of research focusing on the
development of new product-service combinations has
proposed a number of concepts and definitions. Some
commonly used are Integrated Product Service
Offerings (IPSO) and Product Service Systems (PSS)
(Park et al., 2012). One driver for a servitization
approach is that it enables a stronger relationship with
customers, which in turn can increase also sales of
products over a longer period of time (Reinartz & Ulaga,
2008). Another motive for servitization is that bundles of
products and services provide customers with more
total value, and thereby offer an opportunity for

suppliers to climb the value chain (Noke & Hughes, 2010;
Tongur & Engwall, 2014). Integrated product service
offerings may further be a way to keep their profit
margins, as many companies are seeing increased
competition for products (Oliva & Kallenberg, 2003;
Parida et al., 2014; Gaiardelli et al., 2015). Services can
also be a more stable source of profits, as they tend not to
be as exposed to fluctuating business cycles as products
(Raddats et al., 2016).

The services that companies desire to offer to the market
may range from fairly simple ones, such as training or
basic services for existing products, to very advanced
ones, for example, when customers no longer buy the
actual product, but pay for the result that this product
creates. In order to create and deliver various services,
companies need a set of capabilities that matches a new
value proposition (Christensen et al., 2016). One factor
identified that is reported as a key facilitator for
servitization is digitalization (Coreynen et al., 2017;
Rymaszewska et al., 2017), as this may also facilitate
more advanced services based on products that become
“intelligent” and “connected”, and through which access
to data can enrich both the offerings and relationships to
customers (Porter & Heppelmann, 2015). An increasing
literature stream has also identified that a platform
approach in servitization may be a way to leverage “the
value of digital technologies based on modularity and IT
enabled interaction” (Cenamor et al., 2017).

Platforms
The use of platforms have frequently been proposed in
various contexts in the academic literature (Thomas et
al., 2014). These are used in general to accomplish
strategic goals and strengthen competitive advantage.
Gawer and Cusumano (2014) state that there are two
major variants of platforms: internal and external. The
first category is specific for a company as a way to create
many derivative products from a common structure. The
use of product platforms have also long been a well-
established concept among manufacturing companies
(Sköld & Karlsson, 2013). Earlier research has illuminated
product platforms from several perspectives, for
example, that component re-use can increase with a
platform strategy (Pasche et al., 2011), and that
organizations should consider the combined use of
product platforms and modularization in order to reap
economies of scale and scope, and economies of
substitution, respectively (Magnusson & Pasche, 2014).

Several authors have identified platforms as an
interesting approach to enable and support various
services (Eloranta & Turunen, 2016; Cenamor et al.,
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2017). Service enabling platforms have the potential to
facilitate new service businesses that provide high
quality services, and at the same time keep costs under
control. This offers interesting opportunities to avoid
getting caught in a “service paradox”, where revenues
from services do not match investments made into
these new offerings (Gebauer et al., 2005; Rabetino et
al., 2017). At the same time, several authors point to the
fact that related theory is lagging behind ( Pekkarinen &
Ulkuniemi, 2008; Thomas et al., 2014; Cenamor et al.,
2017; Raddats et al., 2019). A lack in understanding also
persists regarding how platforms are created (Thomas
et al., 2014), not only when it comes to what constitutes
a service enabling platform, but also the actual process
for how platforms are created.

A related challenge is transforming the business model,
thus redefining the conceptual logic for how a business
is built. Companies with ambitions to add an increasing
share of services into their market offer portfolio, may
need to redesign their current business model or add
new business models to existing ones (Kindström, 2010;
Björkdahl & Holmén, 2013)

Business models
All established business enterprises use some kind of
business model, which is the representation of how
value is created, delivered to the customer, and
captured (Teece, 2010). With a servitization approach
follows a need to alter traditional business models in
order to match a new reality (Kindström &
Kowalkowski, 2014). However, designing and
implementing a new business model appears to be a
substantial challenge for firms. It has even been
underscored that business model innovation is far from
an easy task (Beckett & Dalrymple, 2019), and that
many who attempt to update their business model fail
to do so (Christensen et al., 2016).

Manufacturing companies pursuing a servitization
strategy need to handle both service innovation and
technology innovation. This shift poses a business
model dilemma (Tongur & Engwall, 2014). As
highlighted by Björkdahl and Magnusson (2012), a
certain amount of design autonomy is needed in order
to allow for the necessary changes to current business
models in use. On the other hand, there is a risk that a
lack of integration in existing businesses may lead to
difficulties of implementing a new business model, and
potentially, also to overly divergent business model
portfolios (Aversa et al., 2017), with a subsequent risk of
increased costs and lack of synergies. This points to a
critical dilemma in organizing a new business model

design in established companies, which so far has not
been thoroughly investigated empirically.

Research Questions
Servitization, as described above, continues to grow in
importance for many manufacturing companies. As a
consequence, digital platforms may therefore also grow
in importance to enable ambitious companies to
develop new service offerings. Platforms are in general a
well-known concept among manufacturing companies,
frequently used in product strategies. Yet how to
develop digital platforms to support different services
initiatives is not yet equally familiar to most companies.
One complication of developing new service offerings is
that these arguably often affect the currently applied
business models. Companies thus need to understand
how business model innovation should be managed in
relation to digital platform development. Based on this,
two research questions have been formulated:

RQ1: How does business model innovation relate to
digital product-service platform development in
traditional manufacturing firms aiming for
servitization?

RQ2: How is the inter-relationship between business
model innovation and digital platform
development managed?

Research Setting andMethods Used

The case study company - Husqvarna Group
Husqvarna was founded in southern Sweden in 1689.
Today it is a “group” organized into different divisions.
The Husqvarna Group has throughout its history been
able to successfully bring new and innovative products
to the market, and currently holds a leading global
market position for products like robotic lawn mowers,
chainsaws, power cutters, and watering products. The
Husqvarna Group has throughout its history been able
to adapt early to new industry trends and market
demands. One strong industry trend where Husqvarna
is well positioned among its competitors is
digitalization. The group has recently launched several
initiatives with an explicit ambition to use new digital
technologies to innovate their market offers to
customers.

Methods used
The complex nature of the phenomenon researched in
this study made an exploratory case study approach
relevant (Yin, 1999). Case studies allow researchers to
gain substantial depth in their research (Flyvbjerg,
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strategyneedtohandlebothserviceinnovationand
technologyinnovation.Thisshiftposesabusiness
modeldilemma(Tongur&Engwall,2014).As
highlightedbyBjörkdahlandMagnusson(2012),a
certainamountofdesignautonomyisneededinorder
toallowforthenecessarychangestocurrentbusiness
modelsinuse.Ontheotherhand,thereisariskthata
lackofintegrationinexistingbusinessesmayleadto
difficultiesofimplementinganewbusinessmodel,and
potentially,alsotooverlydivergentbusinessmodel
portfolios(Aversaetal.,2017),withasubsequentriskof
increasedcostsandlackofsynergies.Thispointstoa
criticaldilemmainorganizinganewbusinessmodel

designinestablishedcompanies,whichsofarhasnot
beenthoroughlyinvestigatedempirically.

ResearchQuestions
Servitization,asdescribedabove,continuestogrowin
importanceformanymanufacturingcompanies.Asa
consequence,digitalplatformsmaythereforealsogrow
inimportancetoenableambitiouscompaniesto
developnewserviceofferings.Platformsareingenerala
well-knownconceptamongmanufacturingcompanies,
frequentlyusedinproductstrategies.Yethowto
developdigitalplatformstosupportdifferentservices
initiativesisnotyetequallyfamiliartomostcompanies.
Onecomplicationofdevelopingnewserviceofferingsis
thatthesearguablyoftenaffectthecurrentlyapplied
businessmodels.Companiesthusneedtounderstand
howbusinessmodelinnovationshouldbemanagedin
relationtodigitalplatformdevelopment.Basedonthis,
tworesearchquestionshavebeenformulated:

RQ1:Howdoesbusinessmodelinnovationrelateto
digitalproduct-serviceplatformdevelopmentin
traditionalmanufacturingfirmsaimingfor
servitization?

RQ2:Howistheinter-relationshipbetweenbusiness
modelinnovationanddigitalplatform
developmentmanaged?

ResearchSettingandMethodsUsed

Thecasestudycompany-HusqvarnaGroup
HusqvarnawasfoundedinsouthernSwedenin1689.
Todayitisa“group”organizedintodifferentdivisions.
TheHusqvarnaGrouphasthroughoutitshistorybeen
abletosuccessfullybringnewandinnovativeproducts
tothemarket,andcurrentlyholdsaleadingglobal
marketpositionforproductslikeroboticlawnmowers,
chainsaws,powercutters,andwateringproducts.The
HusqvarnaGrouphasthroughoutitshistorybeenable
toadaptearlytonewindustrytrendsandmarket
demands.OnestrongindustrytrendwhereHusqvarna
iswellpositionedamongitscompetitorsis
digitalization.Thegrouphasrecentlylaunchedseveral
initiativeswithanexplicitambitiontousenewdigital
technologiestoinnovatetheirmarketoffersto
customers.

Methodsused
Thecomplexnatureofthephenomenonresearchedin
thisstudymadeanexploratorycasestudyapproach
relevant(Yin,1999).Casestudiesallowresearchersto
gainsubstantialdepthintheirresearch(Flyvbjerg,

OrganizingtheDevelopmentofDigitalProduct-ServicePlatforms
JohanSimonsson,MatsMagnusson,AndersJohanson

http://timreview.ca
http://timreview.ca


2006), and thus offer opportunities for unveiling new
insights in emerging areas of investigation where extant
knowledge is limited.

Four projects from the company with several
approaches to managing platforms and business model
development were selected. This offers a possibility to
compare the different approaches, while at the same
time keeping a number of contextual factors constant.
The decision to select four cases from a single company
was also made out of convenience, as two of the three
authors are employed by the company in question, and
thus hold extensive knowledge about the way the
investigated phenomena are dealt with inside the
organization. Moreover, this enabled the researchers to
have access to internal company documentation, as
well as facilitated possibilities to interview key
respondents in the firm.

The data presented in this study come from several
sources. Interviews were made with senior managers
holding key roles in four different projects, here referred
to as Alfa, Beta, Gamma, and Delta. A total of 14
interviews were made with 11 different people, in which
some of the respondents provided insights into several
of the projects, rather than just a single project. The
interviews were made at two different periods of time,
approximately 12 months apart, in order to understand
also how the projects developed over time.

Interview guides were developed prior to the interviews
to make sure relevant questions were captured. The
questions covered vital areas for this study, such as
project scope and organization, platform issues, and
business model aspects. A semi-structured interview
approach was used during the interviews, thus allowing
for minor modifications of questions, as well as the
addition of follow-up questions when needed (Robson,
2002).

In addition to this, the researchers had access to an
extensive post-project report from the Gamma project,
as well as a substantial amount of project
documentation from the Beta project. Two of the
authors of this study are, in addition to their work in
academia, also employed by Husqvarna Group. One of
the authors was closely involved in the Beta project, and
another was deeply involved in the Beta and Gamma
projects.

Case Study Descriptions
Four digital platform projects were investigated: Alfa,
Beta, Gamma and Delta. All these projects represent a

type of project development that the company
performed for the first time, and is relatively
unaccustomed to.

Project Alfa
Project Alfa was developed within one Husqvarna
Group company division, based on an idea from a small
group of individuals who are directly responsible for
various aftermarket and service offer initiatives. These
individuals had identified the need for a solution that
could support operational excellence in several
aftermarket and service offer deliveries, based on some
kind of platform to which various digital sources could
be connected as different modules in a structured way.
The user of the platform can then, for example, sign on
to one platform instead of many to acquire information.
A second rational for the need was to build a platform
for registering and on-boarding multiple service offers,
that is, for the platform to become an internal tool for
service offer maintenance, control, and follow-up.
Service offers in most cases differ from product sales in
that they emerge in the aftermarket from contacts with
customers. At this point, digital platforms may be
needed to support service creation, in the delivery to
customers as well as in the follow-up.

The project was anchored with management and then
developed by a few internal resources, along with the
help of an external partner. Project Alfa was not part of
the product development fora within the division, and
did not follow the product creation process or any
similar structured process.

Project Beta
Project Beta passed through two phases during the
timeframe of the research for this study. The first phase
was, like in project Alfa, initiated within one Husqvarna
Group company division by a small group of dedicated
people who saw a need for some kind of platform to
support a new service offering. The first version was
developed by external suppliers and did not follow any
internal company development guidelines. In the
second phase, the initial idea and concept was taken as
input for a new solution co-developed by two in-house
company divisions, that targeted different customer
groups from the divisions. Customers accessed the
platform by installing a smart and connected module to
their products. They were then able to monitor their
product fleet on a number of business-critical elements.
The platform in project Beta is able to support customer
operations in a number of ways by offering its own
business logic, but can also provide data to other
business platforms through data export.
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2006),andthusofferopportunitiesforunveilingnew
insightsinemergingareasofinvestigationwhereextant
knowledgeislimited.

Fourprojectsfromthecompanywithseveral
approachestomanagingplatformsandbusinessmodel
developmentwereselected.Thisoffersapossibilityto
comparethedifferentapproaches,whileatthesame
timekeepinganumberofcontextualfactorsconstant.
Thedecisiontoselectfourcasesfromasinglecompany
wasalsomadeoutofconvenience,astwoofthethree
authorsareemployedbythecompanyinquestion,and
thusholdextensiveknowledgeaboutthewaythe
investigatedphenomenaaredealtwithinsidethe
organization.Moreover,thisenabledtheresearchersto
haveaccesstointernalcompanydocumentation,as
wellasfacilitatedpossibilitiestointerviewkey
respondentsinthefirm.

Thedatapresentedinthisstudycomefromseveral
sources.Interviewsweremadewithseniormanagers
holdingkeyrolesinfourdifferentprojects,herereferred
toasAlfa,Beta,Gamma,andDelta.Atotalof14
interviewsweremadewith11differentpeople,inwhich
someoftherespondentsprovidedinsightsintoseveral
oftheprojects,ratherthanjustasingleproject.The
interviewsweremadeattwodifferentperiodsoftime,
approximately12monthsapart,inordertounderstand
alsohowtheprojectsdevelopedovertime.

Interviewguidesweredevelopedpriortotheinterviews
tomakesurerelevantquestionswerecaptured.The
questionscoveredvitalareasforthisstudy,suchas
projectscopeandorganization,platformissues,and
businessmodelaspects.Asemi-structuredinterview
approachwasusedduringtheinterviews,thusallowing
forminormodificationsofquestions,aswellasthe
additionoffollow-upquestionswhenneeded(Robson,
2002).

Inadditiontothis,theresearchershadaccesstoan
extensivepost-projectreportfromtheGammaproject,
aswellasasubstantialamountofproject
documentationfromtheBetaproject.Twoofthe
authorsofthisstudyare,inadditiontotheirworkin
academia,alsoemployedbyHusqvarnaGroup.Oneof
theauthorswascloselyinvolvedintheBetaproject,and
anotherwasdeeplyinvolvedintheBetaandGamma
projects.

CaseStudyDescriptions
Fourdigitalplatformprojectswereinvestigated:Alfa,
Beta,GammaandDelta.Alltheseprojectsrepresenta

typeofprojectdevelopmentthatthecompany
performedforthefirsttime,andisrelatively
unaccustomedto.

ProjectAlfa
ProjectAlfawasdevelopedwithinoneHusqvarna
Groupcompanydivision,basedonanideafromasmall
groupofindividualswhoaredirectlyresponsiblefor
variousaftermarketandserviceofferinitiatives.These
individualshadidentifiedtheneedforasolutionthat
couldsupportoperationalexcellenceinseveral
aftermarketandserviceofferdeliveries,basedonsome
kindofplatformtowhichvariousdigitalsourcescould
beconnectedasdifferentmodulesinastructuredway.
Theuseroftheplatformcanthen,forexample,signon
tooneplatforminsteadofmanytoacquireinformation.
Asecondrationalfortheneedwastobuildaplatform
forregisteringandon-boardingmultipleserviceoffers,
thatis,fortheplatformtobecomeaninternaltoolfor
serviceoffermaintenance,control,andfollow-up.
Serviceoffersinmostcasesdifferfromproductsalesin
thattheyemergeintheaftermarketfromcontactswith
customers.Atthispoint,digitalplatformsmaybe
neededtosupportservicecreation,inthedeliveryto
customersaswellasinthefollow-up.

Theprojectwasanchoredwithmanagementandthen
developedbyafewinternalresources,alongwiththe
helpofanexternalpartner.ProjectAlfawasnotpartof
theproductdevelopmentforawithinthedivision,and
didnotfollowtheproductcreationprocessorany
similarstructuredprocess.

ProjectBeta
ProjectBetapassedthroughtwophasesduringthe
timeframeoftheresearchforthisstudy.Thefirstphase
was,likeinprojectAlfa,initiatedwithinoneHusqvarna
Groupcompanydivisionbyasmallgroupofdedicated
peoplewhosawaneedforsomekindofplatformto
supportanewserviceoffering.Thefirstversionwas
developedbyexternalsuppliersanddidnotfollowany
internalcompanydevelopmentguidelines.Inthe
secondphase,theinitialideaandconceptwastakenas
inputforanewsolutionco-developedbytwoin-house
companydivisions,thattargeteddifferentcustomer
groupsfromthedivisions.Customersaccessedthe
platformbyinstallingasmartandconnectedmoduleto
theirproducts.Theywerethenabletomonitortheir
productfleetonanumberofbusiness-criticalelements.
TheplatforminprojectBetaisabletosupportcustomer
operationsinanumberofwaysbyofferingitsown
businesslogic,butcanalsoprovidedatatoother
businessplatformsthroughdataexport.
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When the research for this study was concluded, project
Beta was in the second phase initiated by the executive
management team, based on an understanding that
both digitalization and service offerings will be
important for the company going forward. The scope of
project Beta included both upgrading the technology
used, as well as reviewing service functionality and
design in order to accommodate requirements from two
company divisions. A formal project structure was put
in place, including a governance structure that included
senior managers from both divisions, as well as a formal
agreement between the divisions regarding how to
divide the project’s cost.

Project Gamma
Project Gamma was developed as a platform that could
be used to address the sharing economy. The intention

was to facilitate easy access to Husqvarna products,
based on a logistic flow where products would be stored
in locations where potential customers passed by for
other reasons, and could then rent products through a
smart-phone based product service flow.

Project Gamma was developed outside the divisional
structure of the company by an innovation lab at the
corporate level. Project Gamma was also initiated by a
small number of insightful individuals who early on had
a vision and understood the potential of this platform. A
project was formed with a few internal resources and
external suppliers, and it did not follow any internal
company project development flow

Project Delta
Project Delta is a platform that was initiated

Figure 1. Project organization, project purpose and organization
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Whentheresearchforthisstudywasconcluded,project
Betawasinthesecondphaseinitiatedbytheexecutive
managementteam,basedonanunderstandingthat
bothdigitalizationandserviceofferingswillbe
importantforthecompanygoingforward.Thescopeof
projectBetaincludedbothupgradingthetechnology
used,aswellasreviewingservicefunctionalityand
designinordertoaccommodaterequirementsfromtwo
companydivisions.Aformalprojectstructurewasput
inplace,includingagovernancestructurethatincluded
seniormanagersfrombothdivisions,aswellasaformal
agreementbetweenthedivisionsregardinghowto
dividetheproject’scost.

ProjectGamma
ProjectGammawasdevelopedasaplatformthatcould
beusedtoaddressthesharingeconomy.Theintention

wastofacilitateeasyaccesstoHusqvarnaproducts,
basedonalogisticflowwhereproductswouldbestored
inlocationswherepotentialcustomerspassedbyfor
otherreasons,andcouldthenrentproductsthrougha
smart-phonebasedproductserviceflow.

ProjectGammawasdevelopedoutsidethedivisional
structureofthecompanybyaninnovationlabatthe
corporatelevel.ProjectGammawasalsoinitiatedbya
smallnumberofinsightfulindividualswhoearlyonhad
avisionandunderstoodthepotentialofthisplatform.A
projectwasformedwithafewinternalresourcesand
externalsuppliers,anditdidnotfollowanyinternal
companyprojectdevelopmentflow

ProjectDelta
ProjectDeltaisaplatformthatwasinitiated

Figure1.Projectorganization,projectpurposeandorganization
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approximately at the same time as Alfa, Beta and
Gamma as a platform to enable different service
solutions, that is, to be a platform upon which several
different offerings could be developed. The guiding idea
was an understanding that some kind of common
architecture will be needed, also for various kinds of
service offerings, and that common governance for this
architecture will be important not to end up with a
scattered service offering platform landscape. With
project Delta, the aim was that it should be possible to
connect different data sources, reuse information, share
components, and facilitate the combination of
information into new solutions.

As seen from the above, the four investigated projects
display substantial variation in how they were
organized, and in particular how they were integrated
with other parts of the company. A summary of the
project objectives and organizational set-ups is
presented in Figure 1.

Results and Analysis

Project Alfa
Project Alfa was initiated by a small group of individuals
within one business unit. This team was directly
responsible for improving aftermarket processes and
developing new service offerings. They realized that a
digital platform would enable that task. The team
assessed the business value of a platform before the
project started, and had the necessary seniority to
anchor the project. There were also given access to
internal company funds that could be re-prioritized for
development of Alfa. The team was not given any
particular corporate development guidelines to follow,
or shared services to use, and also used an external
solution provider for the platform’s development.

Project Alfa became a lean project carried out with high
speed. All major decisions were taken in a small group
and were not restricted by guidelines and standard
processes. It was early on decided to develop a
minimum viable product (MVP) that could verify the
value creation assumption parts of the business model,
as well as prepare for further extensions to the platform
in the future. There was also a common understanding
within the team from the beginning that the platform
would likely not be perfect from the outset.

The results of the interviews also identified several
challenges in Project Alfa. One key challenge identified
was a lack of development guidelines and shared
technical components within the company that could

be built upon. Another challenge identified was the
difficulty of estimating total investment needs, as well
as individual modules needed in the platform. One
respondent expressed their approach, saying “you need
to narrow the scope in order to invest the money where it
is needed the most”. (Director) Also, the lack of an
existing formal and structured process of support and
governance within the company, as compared to ones
commonly used for product-based projects, was
pointed out as a challenge from time to time.

Project Beta
Project Beta was, like project Alfa, initiated by a few
insightful members of the aftersales department of a
business unit, based on their understanding that there
was an opportunity for a new service offering, for which
the company needed a platform. Beta was also first
developed by an external partner, thus it lacked
Husqvarna Group corporate guidelines and support
processes. The potential of Beta was identified by group
management in the company and the project was
assigned a budget and governance structure, this time
with more seniority than product projects of similar size
would have. Project Beta had a structure and anchoring
that made it able to also handle scope changes in the
middle of the project in a controlled way.

One major challenge in the project was to have
consistent project participation throughout, from both
partnering business units, as well as when the involved
divisions needed to simultaneously handle other
important business priorities. Several interview
respondents commented that both divisions were not
able to keep the same level of focus throughout the
project, and that this dependied on the fact that some
key resources needed to be assigned to other projects.
Another challenge was that business modelling and Go-
to-Market strategy were not part of the project. It was
decided that both company divisions should be able to
apply separate business model for the platform, and
hence Go-to-Market and business model innovation
were not included in the project at the start. Several
respondents concluded that the project would have
benefitted from an alternative approach, such that
business model innovation would have taken place
before the project started. One respondent expressed
this saying, “I believe we should have used the opposite
approach, first understand what we want to offer to our
customers and how we should charge them”. (Director)

One reason mentioned was that early business
modelling would have given important input to the
platform design, and to the prioritization among
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approximatelyatthesametimeasAlfa,Betaand
Gammaasaplatformtoenabledifferentservice
solutions,thatis,tobeaplatformuponwhichseveral
differentofferingscouldbedeveloped.Theguidingidea
wasanunderstandingthatsomekindofcommon
architecturewillbeneeded,alsoforvariouskindsof
serviceofferings,andthatcommongovernanceforthis
architecturewillbeimportantnottoendupwitha
scatteredserviceofferingplatformlandscape.With
projectDelta,theaimwasthatitshouldbepossibleto
connectdifferentdatasources,reuseinformation,share
components,andfacilitatethecombinationof
informationintonewsolutions.

Asseenfromtheabove,thefourinvestigatedprojects
displaysubstantialvariationinhowtheywere
organized,andinparticularhowtheywereintegrated
withotherpartsofthecompany.Asummaryofthe
projectobjectivesandorganizationalset-upsis
presentedinFigure1.

ResultsandAnalysis

ProjectAlfa
ProjectAlfawasinitiatedbyasmallgroupofindividuals
withinonebusinessunit.Thisteamwasdirectly
responsibleforimprovingaftermarketprocessesand
developingnewserviceofferings.Theyrealizedthata
digitalplatformwouldenablethattask.Theteam
assessedthebusinessvalueofaplatformbeforethe
projectstarted,andhadthenecessaryseniorityto
anchortheproject.Therewerealsogivenaccessto
internalcompanyfundsthatcouldbere-prioritizedfor
developmentofAlfa.Theteamwasnotgivenany
particularcorporatedevelopmentguidelinestofollow,
orsharedservicestouse,andalsousedanexternal
solutionproviderfortheplatform’sdevelopment.

ProjectAlfabecamealeanprojectcarriedoutwithhigh
speed.Allmajordecisionsweretakeninasmallgroup
andwerenotrestrictedbyguidelinesandstandard
processes.Itwasearlyondecidedtodevelopa
minimumviableproduct(MVP)thatcouldverifythe
valuecreationassumptionpartsofthebusinessmodel,
aswellasprepareforfurtherextensionstotheplatform
inthefuture.Therewasalsoacommonunderstanding
withintheteamfromthebeginningthattheplatform
wouldlikelynotbeperfectfromtheoutset.

Theresultsoftheinterviewsalsoidentifiedseveral
challengesinProjectAlfa.Onekeychallengeidentified
wasalackofdevelopmentguidelinesandshared
technicalcomponentswithinthecompanythatcould

bebuiltupon.Anotherchallengeidentifiedwasthe
difficultyofestimatingtotalinvestmentneeds,aswell
asindividualmodulesneededintheplatform.One
respondentexpressedtheirapproach,saying“youneed
tonarrowthescopeinordertoinvestthemoneywhereit
isneededthemost”.(Director)Also,thelackofan
existingformalandstructuredprocessofsupportand
governancewithinthecompany,ascomparedtoones
commonlyusedforproduct-basedprojects,was
pointedoutasachallengefromtimetotime.

ProjectBeta
ProjectBetawas,likeprojectAlfa,initiatedbyafew
insightfulmembersoftheaftersalesdepartmentofa
businessunit,basedontheirunderstandingthatthere
wasanopportunityforanewserviceoffering,forwhich
thecompanyneededaplatform.Betawasalsofirst
developedbyanexternalpartner,thusitlacked
HusqvarnaGroupcorporateguidelinesandsupport
processes.ThepotentialofBetawasidentifiedbygroup
managementinthecompanyandtheprojectwas
assignedabudgetandgovernancestructure,thistime
withmoresenioritythanproductprojectsofsimilarsize
wouldhave.ProjectBetahadastructureandanchoring
thatmadeitabletoalsohandlescopechangesinthe
middleoftheprojectinacontrolledway.

Onemajorchallengeintheprojectwastohave
consistentprojectparticipationthroughout,fromboth
partneringbusinessunits,aswellaswhentheinvolved
divisionsneededtosimultaneouslyhandleother
importantbusinesspriorities.Severalinterview
respondentscommentedthatbothdivisionswerenot
abletokeepthesameleveloffocusthroughoutthe
project,andthatthisdependiedonthefactthatsome
keyresourcesneededtobeassignedtootherprojects.
AnotherchallengewasthatbusinessmodellingandGo-
to-Marketstrategywerenotpartoftheproject.Itwas
decidedthatbothcompanydivisionsshouldbeableto
applyseparatebusinessmodelfortheplatform,and
henceGo-to-Marketandbusinessmodelinnovation
werenotincludedintheprojectatthestart.Several
respondentsconcludedthattheprojectwouldhave
benefittedfromanalternativeapproach,suchthat
businessmodelinnovationwouldhavetakenplace
beforetheprojectstarted.Onerespondentexpressed
thissaying,“Ibelieveweshouldhaveusedtheopposite
approach,firstunderstandwhatwewanttooffertoour
customersandhowweshouldchargethem”.(Director)

Onereasonmentionedwasthatearlybusiness
modellingwouldhavegivenimportantinputtothe
platformdesign,andtotheprioritizationamong
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modules and functions.

Project Gamma
Project Gamma was developed by a central team
focusing on digitalization and innovation, which has
worked on different digital transformation projects for
the Husqvarna Group. This team supports all business
units with various digital transformation initiatives, but
is not directly responsible for any business activities.

The project was initiated based on the insight that some
customer groups may prefer to rent well maintained
high-quality products when needed, instead of
purchasing, owning and storing them for occasional
use. The assumption was also that easy, self-service
access to the tools had a high value. In order to
prototype this concept and validate related business
models, the Gamma platform was needed.

The team behind project Gamma was able to develop a
new innovative digital platform with high speed and an
entrepreneurial mindset. Gamma developed a
successful proof-of-concept (POC) platform, but the
project lacked the funding to run a full-scale verification
of the platform. Running a verification project with
several installations would have been expensive, but
necessary in order to understand all business model
aspects of the platform more thoroughly. One
respondent expressed this need in the following way: “it
is first when you build the solution that you fully
understand your idea”. (Director).

Project Delta
Project Delta was initiated to be a platform upon which
a large variety of different service offerings could be
developed. Again, the idea came from a few insightful
individuals in the company who realized the potential
for a platform upon which a large variety of service
offerings could be developed, thus removing the need
for every service offer initiative (like for example in
projects Alfa, Beta, and Gamma) to start from scratch
with enabling platforms. Delta offers a well-structured
and well-governed platform upon which a large variety
of digital offerings can be developed. While none of the
other projects Alfa, Beta, nor Gamma used components
from Delta in the beginning, over time they transformed
their development to use more Delta modules.
Currently more than 50  of the Delta project’s
components are shared with the other projects. The
benefits of building a single common base platform
were deemed to be multiple. There are obviously costs
which could then be shared, but it would also facilitate
speed both in developing and scaling the market offer.

Also, one common platform would create internal
power within the company to facilitate transformation
of internal structures and thus make it possible to create
one seamless customer experience.

Some of the main challenges with Delta were that with
an ambition for a common, cross-company platform
comes a need for making shared priorities. This way the
speed of individual offerings in the service projects may
be affected, and these projects may then need to decide,
in the interest of timely project execution, to develop
something unique and tailored instead. This was
expressed by one interviewee, who remarked that,
“doing things together also means a lot of planning and
prioritization and availability of resources … so it might
impact speed and freedom in innovation to some extent”.
(Vice President

The team behind Delta identified Gamma as having
many similarities with a product platform, yet without
being a traditional IoT platform. It could instead be
defined as a digital product-service platform. This was
defined by one interview respondent as follows: “This is
more about a business platform to handle everything
around the products; the user, the business models,
traceability, documentation, content of different types,
and of course other things like service management”.
(Vice President)

The following section relates the findings to the
research questions and reviews key findings from the
study.

RQ1: How does business model innovation relate to
digital product-service platform development in
traditional manufacturing firms aiming for
servitization?

Product platforms have long been a well-established
concept within the studied company. This study
identifies an increased awareness of the growing need
for digital product-service platforms, which can support
various servitization ambitions. Earlier research has also
identified that a platform approach can facilitate the
enrichment of market offers, as well as keep costs under
control (Cenamor et al., 2017). This research in this
study sheds further light on how industrial companies
should approach digital product-service platforms in
terms of both scope definition and process. The
importance of bringing business model aspects into
projects early on, for example, when a company is
employing new technology, has been pointed out
earlier by scholars (Tongur & Engwall, 2014). Less is
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modulesandfunctions.

ProjectGamma
ProjectGammawasdevelopedbyacentralteam
focusingondigitalizationandinnovation,whichhas
workedondifferentdigitaltransformationprojectsfor
theHusqvarnaGroup.Thisteamsupportsallbusiness
unitswithvariousdigitaltransformationinitiatives,but
isnotdirectlyresponsibleforanybusinessactivities.

Theprojectwasinitiatedbasedontheinsightthatsome
customergroupsmayprefertorentwellmaintained
high-qualityproductswhenneeded,insteadof
purchasing,owningandstoringthemforoccasional
use.Theassumptionwasalsothateasy,self-service
accesstothetoolshadahighvalue.Inorderto
prototypethisconceptandvalidaterelatedbusiness
models,theGammaplatformwasneeded.

TheteambehindprojectGammawasabletodevelopa
newinnovativedigitalplatformwithhighspeedandan
entrepreneurialmindset.Gammadevelopeda
successfulproof-of-concept(POC)platform,butthe
projectlackedthefundingtorunafull-scaleverification
oftheplatform.Runningaverificationprojectwith
severalinstallationswouldhavebeenexpensive,but
necessaryinordertounderstandallbusinessmodel
aspectsoftheplatformmorethoroughly.One
respondentexpressedthisneedinthefollowingway:“it
isfirstwhenyoubuildthesolutionthatyoufully
understandyouridea”.(Director).

ProjectDelta
ProjectDeltawasinitiatedtobeaplatformuponwhich
alargevarietyofdifferentserviceofferingscouldbe
developed.Again,theideacamefromafewinsightful
individualsinthecompanywhorealizedthepotential
foraplatformuponwhichalargevarietyofservice
offeringscouldbedeveloped,thusremovingtheneed
foreveryserviceofferinitiative(likeforexamplein
projectsAlfa,Beta,andGamma)tostartfromscratch
withenablingplatforms.Deltaoffersawell-structured
andwell-governedplatformuponwhichalargevariety
ofdigitalofferingscanbedeveloped.Whilenoneofthe
otherprojectsAlfa,Beta,norGammausedcomponents
fromDeltainthebeginning,overtimetheytransformed
theirdevelopmenttousemoreDeltamodules.
Currentlymorethan50 oftheDeltaproject’s
componentsaresharedwiththeotherprojects.The
benefitsofbuildingasinglecommonbaseplatform
weredeemedtobemultiple.Thereareobviouslycosts
whichcouldthenbeshared,butitwouldalsofacilitate
speedbothindevelopingandscalingthemarketoffer.

Also,onecommonplatformwouldcreateinternal
powerwithinthecompanytofacilitatetransformation
ofinternalstructuresandthusmakeitpossibletocreate
oneseamlesscustomerexperience.

SomeofthemainchallengeswithDeltawerethatwith
anambitionforacommon,cross-companyplatform
comesaneedformakingsharedpriorities.Thiswaythe
speedofindividualofferingsintheserviceprojectsmay
beaffected,andtheseprojectsmaythenneedtodecide,
intheinterestoftimelyprojectexecution,todevelop
somethinguniqueandtailoredinstead.Thiswas
expressedbyoneinterviewee,whoremarkedthat,
“doingthingstogetheralsomeansalotofplanningand
prioritizationandavailabilityofresources…soitmight
impactspeedandfreedomininnovationtosomeextent”.
(VicePresident

TheteambehindDeltaidentifiedGammaashaving
manysimilaritieswithaproductplatform,yetwithout
beingatraditionalIoTplatform.Itcouldinsteadbe
definedasadigitalproduct-serviceplatform.Thiswas
definedbyoneinterviewrespondentasfollows:“Thisis
moreaboutabusinessplatformtohandleeverything
aroundtheproducts;theuser,thebusinessmodels,
traceability,documentation,contentofdifferenttypes,
andofcourseotherthingslikeservicemanagement”.
(VicePresident)

Thefollowingsectionrelatesthefindingstothe
researchquestionsandreviewskeyfindingsfromthe
study.

RQ1:Howdoesbusinessmodelinnovationrelateto
digitalproduct-serviceplatformdevelopmentin
traditionalmanufacturingfirmsaimingfor
servitization?

Productplatformshavelongbeenawell-established
conceptwithinthestudiedcompany.Thisstudy
identifiesanincreasedawarenessofthegrowingneed
fordigitalproduct-serviceplatforms,whichcansupport
variousservitizationambitions.Earlierresearchhasalso
identifiedthataplatformapproachcanfacilitatethe
enrichmentofmarketoffers,aswellaskeepcostsunder
control(Cenamoretal.,2017).Thisresearchinthis
studyshedsfurtherlightonhowindustrialcompanies
shouldapproachdigitalproduct-serviceplatformsin
termsofbothscopedefinitionandprocess.The
importanceofbringingbusinessmodelaspectsinto
projectsearlyon,forexample,whenacompanyis
employingnewtechnology,hasbeenpointedout
earlierbyscholars(Tongur&Engwall,2014).Lessis
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known, however, about the interplay between
technological innovation, service innovation, and
business innovation.

The case studies shown in this paper suggest that early
business model assessment of a new platform is
important in order to decide upon the right scope, and
put focus on functionality that actually provides value
for customers. In line with early business model
assessment comes the finding of a need to start with a
minimum viable platform that puts focus only on the
most critical parts of the platform at first. This finding is
consistent with previous literature suggesting that
companies risk being caught in a servitization paradox
if revenues from new offerings are not greater than the
investments made to develop them (Gebauer et al.,
2005). These case studies have also identified a possible
dilemma in the digital product-service platform
development process related to component re-use and
platform incubation versus speed in development, as
well as integration into business, respectively. The cases
reveal that component re-use creates an opportunity to
save costs in platform development, but possibly at the
expense of uniquely tailored solutions and slower time
to market. Also, a longer incubation time for new
digital-product service platforms in a separate business
development unit could benefit from verification of any
assumptions made in platform design and scope. This
may also, however, add to the costs and could delay
integration with currently existing business units.

The observations in this research highlight that there
was no process established for business model
innovation in the observed cases and that ownership of
development activities was also not fully defined.
Instead, the entrepreneurial initiatives of a few
individuals at an operational level became important in
all of the studied projects, similar to the way corporate
entrepreneurship has been argued to take place
(Burgelman, 1983). This is somewhat surprising, as the
systemic nature of platforms suggest that their
introduction would actually benefit from a top-down
approach to design and implementation.

RQ 2: How is the inter-relationship between business
model innovation and digital platform
development managed?

Several project steering models were used for the
platform projects observed in this study. None of the
projects in this study followed an earlier established
process for digital platform development as gated and
controlled, the way of those the company commonly

uses for new (physical) product development.
Observations made in this analysis suggest that in the
absence of a structured process and governance
structure, individuals become very important as
advocates for the platform’s needs, and as corporate
entrepreneurs in its development. Earlier research
shows that some degree of design autonomy may be
beneficial when the designing process changes from
existing business models, and may also imply a
challenge when the innovation is to be later integrated
with the business (Björkdahl & Magnusson, 2012). In a
similar way, the digital platform projects Alfa and
Gamma used their autonomy to develop innovative
platforms, while Gamma later came to struggle with
integrating itself into the business later.

The empirical observations of this study suggest it is
more difficult to implement business model innovation
the further away from the existing business that the new
platform development is made. This is hardly
surprising, as long-standing theory suggests that it is
more difficult for substantially new business models to
emerge in organizations that focus largely on existing
market offers (Dougherty & Heller, 1994; Dougherty &
Hardy, 1996). This points to a paradoxical situation that
calls for new integration mechanisms that offer both
enough autonomy for generating new business models,
as well as a way to secure their “safe landing“ in a
suitable part of the established organization. Potential
solutions for this could for instance be the use of formal
processes and roles in the established organization that
have the explicit purpose of finding a suitable
organizational home for the innovations developed.
Another possible integration mechanism could be the
use of performance measurement and management
systems that explicitly address the pace, novelty, and
amplitude of innovation in existing businesses, thereby
inducing more demand for embracing innovations from
other parts of the organization.

Discussion

This research has identified a digital product-service
platform as being similar to a business platform, which
handles various aspects around products and supports
new services and business models. Earlier research has
identified that a platform approach may be valuable to
support servitization efforts (Cenamor et al., 2017). This
study adds to that knowledge by analyzing how a digital
product-service platform type is developed in industrial
firms, based on a study of four cases in different settings
in one company. One key finding is that definition
project scope, through early business model value
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known,however,abouttheinterplaybetween
technologicalinnovation,serviceinnovation,and
businessinnovation.

Thecasestudiesshowninthispapersuggestthatearly
businessmodelassessmentofanewplatformis
importantinordertodecideupontherightscope,and
putfocusonfunctionalitythatactuallyprovidesvalue
forcustomers.Inlinewithearlybusinessmodel
assessmentcomesthefindingofaneedtostartwitha
minimumviableplatformthatputsfocusonlyonthe
mostcriticalpartsoftheplatformatfirst.Thisfindingis
consistentwithpreviousliteraturesuggestingthat
companiesriskbeingcaughtinaservitizationparadox
ifrevenuesfromnewofferingsarenotgreaterthanthe
investmentsmadetodevelopthem(Gebaueretal.,
2005).Thesecasestudieshavealsoidentifiedapossible
dilemmainthedigitalproduct-serviceplatform
developmentprocessrelatedtocomponentre-useand
platformincubationversusspeedindevelopment,as
wellasintegrationintobusiness,respectively.Thecases
revealthatcomponentre-usecreatesanopportunityto
savecostsinplatformdevelopment,butpossiblyatthe
expenseofuniquelytailoredsolutionsandslowertime
tomarket.Also,alongerincubationtimefornew
digital-productserviceplatformsinaseparatebusiness
developmentunitcouldbenefitfromverificationofany
assumptionsmadeinplatformdesignandscope.This
mayalso,however,addtothecostsandcoulddelay
integrationwithcurrentlyexistingbusinessunits.

Theobservationsinthisresearchhighlightthatthere
wasnoprocessestablishedforbusinessmodel
innovationintheobservedcasesandthatownershipof
developmentactivitieswasalsonotfullydefined.
Instead,theentrepreneurialinitiativesofafew
individualsatanoperationallevelbecameimportantin
allofthestudiedprojects,similartothewaycorporate
entrepreneurshiphasbeenarguedtotakeplace
(Burgelman,1983).Thisissomewhatsurprising,asthe
systemicnatureofplatformssuggestthattheir
introductionwouldactuallybenefitfromatop-down
approachtodesignandimplementation.

RQ2:Howistheinter-relationshipbetweenbusiness
modelinnovationanddigitalplatform
developmentmanaged?

Severalprojectsteeringmodelswereusedforthe
platformprojectsobservedinthisstudy.Noneofthe
projectsinthisstudyfollowedanearlierestablished
processfordigitalplatformdevelopmentasgatedand
controlled,thewayofthosethecompanycommonly

usesfornew(physical)productdevelopment.
Observationsmadeinthisanalysissuggestthatinthe
absenceofastructuredprocessandgovernance
structure,individualsbecomeveryimportantas
advocatesfortheplatform’sneeds,andascorporate
entrepreneursinitsdevelopment.Earlierresearch
showsthatsomedegreeofdesignautonomymaybe
beneficialwhenthedesigningprocesschangesfrom
existingbusinessmodels,andmayalsoimplya
challengewhentheinnovationistobelaterintegrated
withthebusiness(Björkdahl&Magnusson,2012).Ina
similarway,thedigitalplatformprojectsAlfaand
Gammausedtheirautonomytodevelopinnovative
platforms,whileGammalatercametostrugglewith
integratingitselfintothebusinesslater.

Theempiricalobservationsofthisstudysuggestitis
moredifficulttoimplementbusinessmodelinnovation
thefurtherawayfromtheexistingbusinessthatthenew
platformdevelopmentismade.Thisishardly
surprising,aslong-standingtheorysuggeststhatitis
moredifficultforsubstantiallynewbusinessmodelsto
emergeinorganizationsthatfocuslargelyonexisting
marketoffers(Dougherty&Heller,1994;Dougherty&
Hardy,1996).Thispointstoaparadoxicalsituationthat
callsfornewintegrationmechanismsthatofferboth
enoughautonomyforgeneratingnewbusinessmodels,
aswellasawaytosecuretheir“safelanding“ina
suitablepartoftheestablishedorganization.Potential
solutionsforthiscouldforinstancebetheuseofformal
processesandrolesintheestablishedorganizationthat
havetheexplicitpurposeoffindingasuitable
organizationalhomefortheinnovationsdeveloped.
Anotherpossibleintegrationmechanismcouldbethe
useofperformancemeasurementandmanagement
systemsthatexplicitlyaddressthepace,novelty,and
amplitudeofinnovationinexistingbusinesses,thereby
inducingmoredemandforembracinginnovationsfrom
otherpartsoftheorganization.

Discussion

Thisresearchhasidentifiedadigitalproduct-service
platformasbeingsimilartoabusinessplatform,which
handlesvariousaspectsaroundproductsandsupports
newservicesandbusinessmodels.Earlierresearchhas
identifiedthataplatformapproachmaybevaluableto
supportservitizationefforts(Cenamoretal.,2017).This
studyaddstothatknowledgebyanalyzinghowadigital
product-serviceplatformtypeisdevelopedinindustrial
firms,basedonastudyoffourcasesindifferentsettings
inonecompany.Onekeyfindingisthatdefinition
projectscope,throughearlybusinessmodelvalue
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established organization, with the explicit purpose of
finding a suitable organizational home for the
innovations developed. Another possible integration
mechanism could be the use of performance
measurement and management systems that explicitly
address the pace, novelty, and amplitude of innovation
in existing business processes, thereby inducing more
demand for embracing innovations from other parts of
the organization. A third viable alternative could be to
allow new types of offerings to be brought to market by
new or separate business units, instead of always trying
to integrate all new business opportunities within
already existing business units, the latter which may
hold product-related priorities or lack service
competence. This implies that potential synergies
between the old and the new in a company would not
be realized, but instead increases the need to create
appropriate conditions for new product-service offers.

Corporate entrepreneurship is commonly described as
how established companies are able to exploit new
ideas that differ from their existing offerings, while
leveraging existing assets and resources (Wolcott &
Lippitz, 2007). This is much in line with how new service
offers related to existing product offerings in the studied
company. It also reveals an understanding of the need
for agility when creating these new offers based on the
studied projects. This was put in an especially pointed
way by one respondent: “There are no alternatives in the
digital world; you have to run faster than the
competition”. (Director )

This study also points to the importance of aligning
business model innovation with platform development.
It helps to put focus on the most important modules of
a platform, and ensures that these are developed to suit
existing and future business needs.

Implications for Theory

Previous research offers a wealth of knowledge on the
value of platforms in general (Gawer & Cusumano,
2014), and there is already an emerging understanding
of the benefits that a platform approach may also
provide in servitization efforts (Cenamor et al., 2017).
This study enhances the existing literature by adding
new insights both regarding the definition of digital
product-service platforms, and also how these
platforms may actually be developed in manufacturing
firms. Earlier studies have reported that early business
modelling is important for discontinuous technology
development (Tongur & Engwall, 2014). This paper
similarly suggests that this is important also in digital

assessment of its most important functions, is critical,
and that building a minimum viable platform at the
outset stands out as a preferable approach. A possible
dilemma for innovative companies could be that even
though a platform approach provides a cost-saving
opportunity, it may at the same time constrain speed
and freedom in innovation. Another dilemma involves
whether or not to incubate new business opportunities
supported by digital product-service platforms using a
separate business development function, or rather to
aim for earlier integration of the platform into existing
business units.

Another finding in this study is the importance of a few
key individuals, the main innovators, for identifying the
need for new types of platforms. Such a need, at least in
the initial phase, was not sparked simply by an internal
process or higher management decision in the
company. This may be a surprising finding for
manufacturing companies where product platforms
have long been used as a way of achieving strategic
goals (Sköld & Karlsson, 2007), and where a systemic,
top-down approach appears highly rational and thus
preferred. The finding that an “entrepreneurial spirit”
on the level of individuals was a key driver behind the
studied digital product-service platforms, suggests the
need to find an organization form where the legacy
strategy approach can co-exist with a more autonomous
entrepreneurial spirit. Burgelman (1983) discussed the
notion that companies need both “diversity and order
in their strategic activities to maintain their viability”,
and suggested a model for corporate entrepreneurship
under which autonomous strategic behavior is allowed
to co-exist with more traditionally induced strategic
behavior. How revolutionary a new digital product-
service platform might become could perhaps be
discussed. Yet it is well known that even established
organizations need to generate innovation and possess
flexibility, which is believed to be more associated with
entrepreneurship than corporate management
(Stevenson & Jarillo, 2007). Takeaways from this study
also show that individuals provided not only the idea
spark for new platforms, but also managed to exploit
the idea in the early versions of these platforms, and
eventually proved their value.

Taken together, the findings in this study points to a
paradoxical situation that calls for new integration
mechanisms, offering both enough autonomy for the
genesis of new business models, as well as to secure
their “safe landing“ in the established parts of an
organization. Potential solutions for this could, for
instance, be the use of formal processes and roles in an
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establishedorganization,withtheexplicitpurposeof
findingasuitableorganizationalhomeforthe
innovationsdeveloped.Anotherpossibleintegration
mechanismcouldbetheuseofperformance
measurementandmanagementsystemsthatexplicitly
addressthepace,novelty,andamplitudeofinnovation
inexistingbusinessprocesses,therebyinducingmore
demandforembracinginnovationsfromotherpartsof
theorganization.Athirdviablealternativecouldbeto
allownewtypesofofferingstobebroughttomarketby
neworseparatebusinessunits,insteadofalwaystrying
tointegrateallnewbusinessopportunitieswithin
alreadyexistingbusinessunits,thelatterwhichmay
holdproduct-relatedprioritiesorlackservice
competence.Thisimpliesthatpotentialsynergies
betweentheoldandthenewinacompanywouldnot
berealized,butinsteadincreasestheneedtocreate
appropriateconditionsfornewproduct-serviceoffers.

Corporateentrepreneurshipiscommonlydescribedas
howestablishedcompaniesareabletoexploitnew
ideasthatdifferfromtheirexistingofferings,while
leveragingexistingassetsandresources(Wolcott&
Lippitz,2007).Thisismuchinlinewithhownewservice
offersrelatedtoexistingproductofferingsinthestudied
company.Italsorevealsanunderstandingoftheneed
foragilitywhencreatingthesenewoffersbasedonthe
studiedprojects.Thiswasputinanespeciallypointed
waybyonerespondent:“Therearenoalternativesinthe
digitalworld;youhavetorunfasterthanthe
competition”.(Director)

Thisstudyalsopointstotheimportanceofaligning
businessmodelinnovationwithplatformdevelopment.
Ithelpstoputfocusonthemostimportantmodulesof
aplatform,andensuresthatthesearedevelopedtosuit
existingandfuturebusinessneeds.

ImplicationsforTheory

Previousresearchoffersawealthofknowledgeonthe
valueofplatformsingeneral(Gawer&Cusumano,
2014),andthereisalreadyanemergingunderstanding
ofthebenefitsthataplatformapproachmayalso
provideinservitizationefforts(Cenamoretal.,2017).
Thisstudyenhancestheexistingliteraturebyadding
newinsightsbothregardingthedefinitionofdigital
product-serviceplatforms,andalsohowthese
platformsmayactuallybedevelopedinmanufacturing
firms.Earlierstudieshavereportedthatearlybusiness
modellingisimportantfordiscontinuoustechnology
development(Tongur&Engwall,2014).Thispaper
similarlysuggeststhatthisisimportantalsoindigital

assessmentofitsmostimportantfunctions,iscritical,
andthatbuildingaminimumviableplatformatthe
outsetstandsoutasapreferableapproach.Apossible
dilemmaforinnovativecompaniescouldbethateven
thoughaplatformapproachprovidesacost-saving
opportunity,itmayatthesametimeconstrainspeed
andfreedomininnovation.Anotherdilemmainvolves
whetherornottoincubatenewbusinessopportunities
supportedbydigitalproduct-serviceplatformsusinga
separatebusinessdevelopmentfunction,orratherto
aimforearlierintegrationoftheplatformintoexisting
businessunits.

Anotherfindinginthisstudyistheimportanceofafew
keyindividuals,themaininnovators,foridentifyingthe
needfornewtypesofplatforms.Suchaneed,atleastin
theinitialphase,wasnotsparkedsimplybyaninternal
processorhighermanagementdecisioninthe
company.Thismaybeasurprisingfindingfor
manufacturingcompanieswhereproductplatforms
havelongbeenusedasawayofachievingstrategic
goals(Sköld&Karlsson,2007),andwhereasystemic,
top-downapproachappearshighlyrationalandthus
preferred.Thefindingthatan“entrepreneurialspirit”
onthelevelofindividualswasakeydriverbehindthe
studieddigitalproduct-serviceplatforms,suggeststhe
needtofindanorganizationformwherethelegacy
strategyapproachcanco-existwithamoreautonomous
entrepreneurialspirit.Burgelman(1983)discussedthe
notionthatcompaniesneedboth“diversityandorder
intheirstrategicactivitiestomaintaintheirviability”,
andsuggestedamodelforcorporateentrepreneurship
underwhichautonomousstrategicbehaviorisallowed
toco-existwithmoretraditionallyinducedstrategic
behavior.Howrevolutionaryanewdigitalproduct-
serviceplatformmightbecomecouldperhapsbe
discussed.Yetitiswellknownthatevenestablished
organizationsneedtogenerateinnovationandpossess
flexibility,whichisbelievedtobemoreassociatedwith
entrepreneurshipthancorporatemanagement
(Stevenson&Jarillo,2007).Takeawaysfromthisstudy
alsoshowthatindividualsprovidednotonlytheidea
sparkfornewplatforms,butalsomanagedtoexploit
theideaintheearlyversionsoftheseplatforms,and
eventuallyprovedtheirvalue.

Takentogether,thefindingsinthisstudypointstoa
paradoxicalsituationthatcallsfornewintegration
mechanisms,offeringbothenoughautonomyforthe
genesisofnewbusinessmodels,aswellastosecure
their“safelanding“intheestablishedpartsofan
organization.Potentialsolutionsforthiscould,for
instance,betheuseofformalprocessesandrolesinan
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Limitations and Future Research

This study was performed by focusing on four digital
platform projects within one company. Future research
should expand into several areas. First of all, it is clear
that future research needs to include more
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findings made in the paper are more generally valid
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product-service platform development, as business
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most important modules. The findings further identify a
couple of dilemmas related to component reuse versus
uniquely tailored solutions and time to market, as well
as in using an incubation approach.

The apparent key role of individuals to understand and
grasp opportunities with digital product-service
platforms has not been pointed out in earlier research,
and will undoubtedly continue to be a challenge to align
digital product-service platform development with
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Implications for Practice
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should potentially facilitate new opportunities for
corporate entrepreneurs to drive the innovation of
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appears to be a questionable strategy, as this will add
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Conclusions

Digital product-service platforms may be quickly
becoming an important facilitator for a variety of service
offerings. These platforms aim to handle several aspects
around the product and have more focus on supporting
new business models than IoT. The context of a
platform becomes important and hence makes it
difficult to buy a turnkey solution on the market. This
suggests that manufacturing companies should develop
their own digital product-service platform or platforms,
like in the studied company, but should also make sure
to align their business model innovation with platform
development, including how to integrate their platform
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The entrepreneurial attitude of individuals who
understand the complex drivers for a digital product-
service platform, linking product data with services and
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A B S T R A C T   

This paper intends to explore the perception of value delivered in digital servitization in a business-to-business 
context of incumbent manufacturing firms. We investigate how individual entrepreneurial orientation (IEO) 
influence and affect the adoption of such digital servitization strategies. The observations are made through a 
survey and empirical assessment across a couple of large industrial organizations interested in servitization and 
digitalization. Findings contribute to the existing literature on digital servitization and business model innova-
tion by suggesting that IEO influence perceived value in delivering digital service offers, whereas functional 
affiliation does not. Further observations suggest that digital capabilities can become a crucial enabler for the 
perception of value delivered in digital business models by providing swift access to data for affected 
stakeholders.   

1. Introduction 

Digital servitization is a relatively novel phenomenon under which 
incumbent manufacturing firms develop new business opportunities by 
combining products and services into product-service systems enabled 
by digitalization. More specifically, digital servitization has been 
defined as “the transition toward smart product-service-software sys-
tems that enable value creation and capture through monitoring, con-
trol, optimization, and autonomous function” (Kohtamäki, Parida, 
Oghazi, Gebauer, & Baines, 2019, p. 383). It can further be noted that 
product-service systems are the outcome of a servitization strategy 
(Kuijken, Gemser, & Wijnberg, 2017) and that these are a particular type 
of business model or value proposition (Tukker & Tischner, 2006). 

The literature notes several different reasons for firms to increasingly 
bundle products with services into new offerings, of which a few ex-
amples are to climb in the value chain (Noke & Hughes, 2010), create 
new revenue streams (Baines et al., 2007), increase customer loyalty 
(Gaiardelli, Martinez, & Cavalieri, 2015) and facilitate more sustainable 
offerings (Mont, 2002). In recent years, the advancement of various 
digital technologies has further accelerated the opportunity to create 
advanced product-service systems. Different converging technologies 
such as artificial intelligence (AI), sensor fusion, and robotics transform 
entire industries, including their offerings and business models (Dia-
mandis & Kotler, 2020; Porter & Heppelmann, 2014, 2015). 

Much of the research on servitization explains that a servitization 
strategy means to be “moving from selling products and basic services to 

selling product-service systems” (Rabetino, Harmsen, Kohtamäki, & 
Sihvonen, 2018, p. 350) and are mainly "presenting this as beneficial 
process" (Kowalkowski, Gebauer, Kamp, & Parry, 2017, p.7). However, 
there is no guarantee for a successful PSS business model innovation, 
and some firms may experience a service paradox where the investments 
made to create and deliver such new service-based offerings are more 
significant than the value generated (Gebauer, Fleisch, and Friedli, 
2005). The actual perception of the value delivered by the service 
offered within the business model then becomes an important aspect. 
Value is a subjective concept, and the perception of value delivered 
within a business model can depend upon pricing strategies, organiza-
tional aspects, individual orientation, and others (Lapierre, 2000). The 
individual entrepreneurial orientation (IEO) held by the people inside 
organizations is one such aspect that may affect the acceptance of new 
business models. IEO hold dimensions such as innovativeness, 
risk-taking, autonomy and proactiveness, and the literature suggests a 
lack of empirical evidence in measuring entrepreneurial orientation at 
the individual level (Lee, Lim and Pathak, 2011), and further that “:… 
empirical evidence and theoretical explanations regarding people 
management issues in organizations pursuing a servitization journey 
remains surprisingly thin” (Johnstone, Wilkinson, & Dainty, 2014, p. 
277). 

There is much research available on different pricing strategies 
concerning value delivery within the offerings. Literature generally 
categorizes pricing into being cost-, competition- or value-based (Hin-
terhuber, 2004). While many scholars have pointed out value-based 
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Sihvonen, 2018, p. 350) and are mainly "presenting this as beneficial 
process" (Kowalkowski, Gebauer, Kamp, & Parry, 2017, p.7). However, 
there is no guarantee for a successful PSS business model innovation, 
and some firms may experience a service paradox where the investments 
made to create and deliver such new service-based offerings are more 
significant than the value generated (Gebauer, Fleisch, and Friedli, 
2005). The actual perception of the value delivered by the service 
offered within the business model then becomes an important aspect. 
Value is a subjective concept, and the perception of value delivered 
within a business model can depend upon pricing strategies, organiza-
tional aspects, individual orientation, and others (Lapierre, 2000). The 
individual entrepreneurial orientation (IEO) held by the people inside 
organizations is one such aspect that may affect the acceptance of new 
business models. IEO hold dimensions such as innovativeness, 
risk-taking, autonomy and proactiveness, and the literature suggests a 
lack of empirical evidence in measuring entrepreneurial orientation at 
the individual level (Lee, Lim and Pathak, 2011), and further that “:… 
empirical evidence and theoretical explanations regarding people 
management issues in organizations pursuing a servitization journey 
remains surprisingly thin” (Johnstone, Wilkinson, & Dainty, 2014, p. 
277). 

There is much research available on different pricing strategies 
concerning value delivery within the offerings. Literature generally 
categorizes pricing into being cost-, competition- or value-based (Hin-
terhuber, 2004). While many scholars have pointed out value-based 

*Corresponding author. 
E-mail addresses: johan_simonsson@yahoo.com (J. Simonsson), agarwal.girish@gmail.com (G. Agarwal).  

Contents lists available at ScienceDirect 

Industrial Marketing Management 

journal homepage: www.elsevier.com/locate/indmarman 

https://doi.org/10.1016/j.indmarman.2021.10.011 
Received 22 September 2020; Received in revised form 28 September 2021; Accepted 24 October 2021   

mailto:johan_simonsson@yahoo.com
mailto:agarwal.girish@gmail.com
www.sciencedirect.com/science/journal/00198501
https://www.elsevier.com/locate/indmarman
https://doi.org/10.1016/j.indmarman.2021.10.011
https://doi.org/10.1016/j.indmarman.2021.10.011
https://doi.org/10.1016/j.indmarman.2021.10.011
http://crossmark.crossref.org/dialog/?doi=10.1016/j.indmarman.2021.10.011&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:johan_simonsson@yahoo.com
mailto:agarwal.girish@gmail.com
www.sciencedirect.com/science/journal/00198501
https://www.elsevier.com/locate/indmarman
https://doi.org/10.1016/j.indmarman.2021.10.011
https://doi.org/10.1016/j.indmarman.2021.10.011
https://doi.org/10.1016/j.indmarman.2021.10.011
http://crossmark.crossref.org/dialog/?doi=10.1016/j.indmarman.2021.10.011&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Industrial Marketing Management 99 (2021) 167–174

168

pricing as the most interesting approach, it is also the method least used 
(Hinterhuber, 2004, 2008; Ingenbleek, 2014; Kienzler & Kowalkowski, 
2017). The approach used in value-based pricing has further been to first 
identify the value delivered by the product or service to the customer 
over the lifecycle, and then to quantify the identified value in terms of 
pricing offers, and finally to assign the offering with a unit of mea-
surement like for example one-time price, leasing price or subscription 
price. Companies, however, face several barriers in their adoption of 
value-based pricing, which could be impacted by a better understanding 
of the perceived value delivered by these pricing strategies towards 
customers. 

This paper explores how the use of digital technologies, such as 
platforms and AI, may impact the total perceived value throughout a 
service delivery and what role individual entrepreneurial orientation 
and functional affiliation of individuals have on the total perceived 
value delivered by digital service offerings. This paper builds on the 
existing knowledge on digital servitization and business model innova-
tion concerning the perception of value delivered through a survey 
based on a hypothetical and technology-enabled service offer. Survey 
respondents are from a couple of incumbent multinational 
manufacturing firms. 

The following section will explore the theories of the phenomenon 
which is relevant for this study. 

2. Exposition of theory 

This paper intends to explore the complex intersection of digital 
servitization and business model innovation. The focus is to understand 
perceived customer value within this phenomenon and how individual 
traits impact that within the organization like IEO and the functional 
affiliation. This section starts with digital servitization, continues with 
business models, and then covers entrepreneurial theories. 

2.1. Digital servitization 

2.1.1. Digitalization 
Digital servitization means a transition “toward smart product- 

service-software systems that enable value creation and capture 
through monitoring, control, optimization, and autonomous function” 
(Kohtamäki, Parida, Oghazi, Gebauer and Baines, 2019, p.383). Porter 
and Heppelmann (2014, 2015) also decribe that “smart” concepts may 
transform not only individual companies but also entire industries 
through a number of technologies. A few examples of such smart tech-
nologies are sensors, actuators and connectivity devices embedded into 
products (Porter & Heppelmann, 2014), facilitating that vast amounts of 
data can be gathered. Big data in combination with artificial intelligence 
and machine learning, then enables enhanced customer understanding, 
tailored service optimization, and autonomous product operation (Ses-
tino, 2020, Osprenik, 2015, Brynjolfsson and McAfee, 2017). To scale 
this digital opportunity, companies are increasingly investing in new 
types of industrial IoT platforms (Cenamor, Rönnberg Sjödin, & Parida, 
2017; Jovanovic, Sjödin, & Parida, 2021; Simonsson, Magnusson, & 
Johanson, 2020). 

2.1.2. Servitization 
Extant literature has since long reported that servitization is 

becoming a widely used strategy among manufacturing companies as a 
means to provide more value by offering services in combinations with 
earlier product offerings (Vandermerwe & Rada, 1988, Sjodin et al. 
2020; Rabetino, Harmsen, Kohtamäki, Sihvonen 2017), and a white 
paper by the World Economic Forum highlight the attractiveness of such 
a strategy by reporting that companies are “increasingly generating 
value outside the core manufacturing and distribution segments” for 
example in various after-sales services (WEF, 2018, p. 4). 

Servitization means to evolve a product portfolio to include also 
services and even bundles of products and services. This strategy has 

received attention from scholars with a starting point in different 
research communities (Lightfoot, Baines, & Smart, 2013; Park, Geum, & 
Lee, 2012). One frequently used concept is, however, product-service 
system (PSS), first defined by Goedkoop et al. as “a marketable set of 
products and services capable of jointly fulfilling a user’s need” 
(Goedkoop, van Halen, te Riele, & Rommens, 1999, p. 111). The ratio 
between products and services can vary, and a PSS offer is the actual 
outcome of a servitization strategy (Kuijken et al., 2017). 

In combination with digitalization, servitization facilitates incum-
bent manufacturing firms to sell innovative product-service systems 
(Rabetino, Kohtamäki, & Gebauer, 2017), which challenges existing 
business models (Kohtamäki, Parida, Oghazi, Gebauer and Baines, 
2019) (Kohtamäki, Parida, Patel, & Gebauer, 2020). As incumbents 
partly shift focus towards digital product-service systems, a need to 
innovate also the existing business models will follow. 

2.2. Business model innovation 

A business model outlines the framework for how value is created, 
delivered, and captured (Teece, 2010). When companies intend to bring 
new opportunities to market, they also need to re-invent the existing 
business model or even create new ones by editing, adding, or elimi-
nating one or many aspects in the existing model, leading to business 
model innovation (Chesbrough, 2010; Christensen, Bartman, & Bever, 
2016). A fundamental aspect naturally becomes understanding the 
values enabled by digital servitization within this business model 
innovation as there is no guarantee that a servitization strategy will lead 
incumbents towards successful product-service systems. There is an 
evident risk for firms to fail in their endeavors to implement PSS based 
business model innovation if they do not receive sufficient value returns 
from the investments made into offer development and delivery (Ben-
edettini et al., 2015, Kowalkowski, Gebauer, Kamp, & Parry, 2017). 
Another risk is that customers do not perceive value from the delivery of 
such offerings. 

Incumbent manufacturing firms will face several such barriers of 
which customer organizational acceptance for the new business model 
innovation at an individual level would be the key. Hinterhuber has 
pointed out that “value is multi-dimensional: value quantification re-
quires the ability to translate the full spectrum of benefits into one figure 
representing the economic value that customers receive” (Hinterhuber, 
2017, p. 172). That organizational issues and cultural aspects may 
hinder service growth is suggested in earlier research (Bowen Siehl, & 
Schneider, 1989; Homburg, Fassnacht, & Guenther, 2003; Gebauer 
et al., 2010; Martinez et al., 2010). However, at the same time, it is 
acknowledged that “:…empirical evidence and theoretical explanations 
regarding people management issues in organizations pursuing a ser-
vitization journey remain surprisingly thin” (Johnstone, Wilkinson, & 
Dainty, 2014, p. 277). Much of the earlier research within servitization 
takes a firm-level or even eco-system approach to organizational chal-
lenges (Sklyar et al. 2019; Raddats, Kowalkowski, Benedettini, Burton, 
Gebauer 2019), but organizations are made up of individuals, and this 
paper explores the personal traits which play a role in the perception of 
value delivered by digital services through business model innovation. 

2.3. Individual entrepreneurial orientation 

Entrepreneurship within organizations has been discussed for a long 
time. Schumpeter, for example, defined entrepreneurs as people who 
revolutionize the way things are done, e.g., exploiting either a new idea 
or an untried technology (Schumpeter, 2010). The concepts of corporate 
entrepreneurship and entrepreneurial orientation were early discussed 
by Burgelman and Miller respectively (Burgelman, 1983; Miller, 1983), 
and seen as sources for how companies can achieve a competitive 
advantage through an entrepreneurial approach within an existing or-
ganization, and not only by startups (Bedoya, Alzate, & Giraldo, 2018). 
Miller argued that entrepreneurial orientation (EO) has three 
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value-based pricing, which could be impacted by a better understanding 
of the perceived value delivered by these pricing strategies towards 
customers. 

This paper explores how the use of digital technologies, such as 
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tion concerning the perception of value delivered through a survey 
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tailored service optimization, and autonomous product operation (Ses-
tino, 2020, Osprenik, 2015, Brynjolfsson and McAfee, 2017). To scale 
this digital opportunity, companies are increasingly investing in new 
types of industrial IoT platforms (Cenamor, Rönnberg Sjödin, & Parida, 
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paper by the World Economic Forum highlight the attractiveness of such 
a strategy by reporting that companies are “increasingly generating 
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example in various after-sales services (WEF, 2018, p. 4). 

Servitization means to evolve a product portfolio to include also 
services and even bundles of products and services. This strategy has 
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research communities (Lightfoot, Baines, & Smart, 2013; Park, Geum, & 
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system (PSS), first defined by Goedkoop et al. as “a marketable set of 
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(Goedkoop, van Halen, te Riele, & Rommens, 1999, p. 111). The ratio 
between products and services can vary, and a PSS offer is the actual 
outcome of a servitization strategy (Kuijken et al., 2017). 
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(Rabetino, Kohtamäki, & Gebauer, 2017), which challenges existing 
business models (Kohtamäki, Parida, Oghazi, Gebauer and Baines, 
2019) (Kohtamäki, Parida, Patel, & Gebauer, 2020). As incumbents 
partly shift focus towards digital product-service systems, a need to 
innovate also the existing business models will follow. 
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A business model outlines the framework for how value is created, 
delivered, and captured (Teece, 2010). When companies intend to bring 
new opportunities to market, they also need to re-invent the existing 
business model or even create new ones by editing, adding, or elimi-
nating one or many aspects in the existing model, leading to business 
model innovation (Chesbrough, 2010; Christensen, Bartman, & Bever, 
2016). A fundamental aspect naturally becomes understanding the 
values enabled by digital servitization within this business model 
innovation as there is no guarantee that a servitization strategy will lead 
incumbents towards successful product-service systems. There is an 
evident risk for firms to fail in their endeavors to implement PSS based 
business model innovation if they do not receive sufficient value returns 
from the investments made into offer development and delivery (Ben-
edettini et al., 2015, Kowalkowski, Gebauer, Kamp, & Parry, 2017). 
Another risk is that customers do not perceive value from the delivery of 
such offerings. 

Incumbent manufacturing firms will face several such barriers of 
which customer organizational acceptance for the new business model 
innovation at an individual level would be the key. Hinterhuber has 
pointed out that “value is multi-dimensional: value quantification re-
quires the ability to translate the full spectrum of benefits into one figure 
representing the economic value that customers receive” (Hinterhuber, 
2017, p. 172). That organizational issues and cultural aspects may 
hinder service growth is suggested in earlier research (Bowen Siehl, & 
Schneider, 1989; Homburg, Fassnacht, & Guenther, 2003; Gebauer 
et al., 2010; Martinez et al., 2010). However, at the same time, it is 
acknowledged that “:…empirical evidence and theoretical explanations 
regarding people management issues in organizations pursuing a ser-
vitization journey remain surprisingly thin” (Johnstone, Wilkinson, & 
Dainty, 2014, p. 277). Much of the earlier research within servitization 
takes a firm-level or even eco-system approach to organizational chal-
lenges (Sklyar et al. 2019; Raddats, Kowalkowski, Benedettini, Burton, 
Gebauer 2019), but organizations are made up of individuals, and this 
paper explores the personal traits which play a role in the perception of 
value delivered by digital services through business model innovation. 

2.3.Individual entrepreneurial orientation 

Entrepreneurship within organizations has been discussed for a long 
time. Schumpeter, for example, defined entrepreneurs as people who 
revolutionize the way things are done, e.g., exploiting either a new idea 
or an untried technology (Schumpeter, 2010). The concepts of corporate 
entrepreneurship and entrepreneurial orientation were early discussed 
by Burgelman and Miller respectively (Burgelman, 1983; Miller, 1983), 
and seen as sources for how companies can achieve a competitive 
advantage through an entrepreneurial approach within an existing or-
ganization, and not only by startups (Bedoya, Alzate, & Giraldo, 2018). 
Miller argued that entrepreneurial orientation (EO) has three 
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dimensions and that an “entrepreneurial firm engages in product-market 
innovation, undertakes somewhat risky ventures, and is first to come up 
with “proactive“ innovations, beating competitors to the punch” (Miller, 
1983, p. 771). Later research has also underlined that entrepreneurial 
orientation strongly impacts firm performance (Gupta & Gupta, 2015). 

However, it has been identified that EO is a firm-level construct that 
can also be applied to individuals (Robinson & Stubberud, 2014). EO at 
the individual level is often referred to as IEO, individual entrepre-
neurial orientation. Research has concluded that innovativeness, risk- 
taking, autonomy and proactiveness are the key factors describing IEO 
(Robinson & Stubberud, 2014), which are the exact dimensions 
described by Miller as the critical constructs of EO (Miller, 1983). At the 
same time, the literature suggests a lack of empirical evidence in 
measuring entrepreneurial orientation at the individual level (Lee, Lim 
and Pathak, 2011). 

This paper intends to add to existing knowledge by researching the 
role of IEO in the perception of value delivered and how this value 
approach is enabled by the use of digital technologies such as AI, con-
nectivity, and platforms. 

3. Research questions 

In order to fully monetize on the customer perceived values, com-
panies have the interest to turn to value-based pricing. However, earlier 
literature points out several barriers to this pricing method, including 
the employees’ personalities, and points to a lack of empirical data for 
value assessment (Töytäri, Rajala, & Alejandro, 2015; Hinterhuber & 
Liozu, 2017). While advancements in digital technologies have enabled 
many new capabilities in providing value-based offerings transparently, 
little research has been focused on how digitalization has impacted or 
could impact the perception of value delivered. Much of the earlier 
research has explored organizational aspects or how various organiza-
tions perceive value delivered by such digital offerings rather than 
assessing individuals like their entrepreneurial orientation. Hence below 
research questions are formulated for this study:  

• RQ 1: Understand the enabling role of digital technologies in digital 
servitization innovation  

• RQ2: Understand the influence of IEO on the perception of value 
delivered within digital servitization 

4. Research design and methods used 

4.1. Research setup 

This research project was formed through a collaboration between 
KTH, Royal Institute of Technology, and a large multinational industrial 
manufacturer, headquartered in Sweden, based on a common interest to 
study value aspects in new types of service offerings and how digital 
technologies and AI influence them. Over time, also other multinational 
industrial firms were invited to participate in the study. A survey was 
conducted with a more extensive scope to study how digital technologies 
enable new capabilities, impact value delivery, and capture strategies, 
and contribute to adopting these new digital service offerings. 

4.2. Methodology 

A survey was designed with a hypothetical case of ‘Value-Based 
Revenue-Model’ to understand the phenomenon of perceived value by 
organizational stakeholders. Even though buyer gets more uncertainty 
introduced like possible price variance during the contract length and 
the duration of contract length in the survey case, thanks to digital 
technology, the value created and delivered could be made transparent 
to stakeholders and, hence, still perceived to deliver more excellent 
value. 

The case was described as “Assume that you are the Purchasing 

Manager for the assembly-line within a manufacturing company. One of 
the suppliers for an electric motor used in the assembly line has devel-
oped a subscription-based service that includes AI digital technology- 
enabled predictive maintenance and motor performance monitoring. 
This subscription agreement implies a monthly fee for the duration of 
‘Yr’ years. The supplier delivers on promised uptime for the motor, 
intending to maximize the efficiency and productivity of the assembly 
line. Every quarter, the agreement allows you to re-negotiate the sub-
scription price based on the value delivered with a maximum increase or 
decrease of ‘Per’%. If no agreement for the price increase or decrease is 
reached, the original subscription price prevails for the next quarter.” 

As highlighted in the case, there were two variable components in 
the above cases, ‘Yr’ (duration length in years) and ‘Per’ (maximum % 
increase or decrease per quarter). Three different duration lengths for 
the subscription agreement were used, namely 2 years, 4 years, and 6 
years and three different maximum percentage increase or decrease 
levels in subscription pricing per quarter used, namely 0%, 5%, and 
20%. It gave rise to nine different use cases presented to respondents 
from the two companies in a survey at random. In order to achieve the 
above functionality, nine different surveys were created in survey- 
monkey with the same questions in the same sequence, but different 
cases (one of the nine) followed by a link splitter for each of the created 
survey links with equal percentage distribution across all the survey 
links. The approach to have direct questions based on the nine scenarios 
was also discussed but dismissed to ensure no response bias is intro-
duced if the respondents know all the scenarios under consideration. 
Hence, an indirect approach to have random case presentation to re-
spondents was chosen. Before one of the nine above cases were pre-
sented to the respondent, the survey captured individual information 
like tenure in current company, the overall experience in the industry, 
current role within the organization, and a set of entrepreneurial 
orientation questions to understand how innovative, risk-taking, pro-
active and autonomous they are as an individual (Bolton, 2012; Bolton & 
Lane, 2012; Claes, Beheydt, & Lemmens, 2005; Lee, Lim and Pathak, 
2011; Lumpkin, Cogliser and Schneider, 2009; Speier & Frese, 1997). It 
was ensured not to capture personal attributes which could be used to 
identify the specific individuals later and be compliant with GDPR, and 
the questions were framed on various IEO aspects (appendix A). After 
the case was presented (one of the nine at random), a set of value 
perception questions were asked referring to the various value aspects 
including but not limited to, functional, social, epistemic, and 
emotional, which are coming from a well-researched and discussed 
discipline (Cengiz & Kirkbir, 2007; LeBlanc & Nguyen, 1999; Sheth, 
Newman, & Gross, 1991; Sweeney & Soutar, 2001). The questions were 
framed on various value aspects (appendix B). 

Respondents provided inputs based on the perceived value delivered 
from the presented case offering. The questions in the survey were 
designed to be answered on a qualitative scale (Forza, 2002) which gave 
respondents some stimulus to think before they could respond, and 
hence every question was presented on a Likert Scale of seven units. The 
total value was taken as the summation of all individual value di-
mensions responded by the participants with equal weights. The overall 
entrepreneurial orientation was taken as the sum of all responses made 
by the individual on questions about different entrepreneurial aspects. 

Before providing the survey to the actual respondents from the 
company, it was tested on ten individuals comprising professors, master 
students, and general management members from the two companies. It 
took 4 to 6 min to complete the survey. Some minor adjustments to the 
sequence and articulation of the questions were adjusted as per the 
feedback. The sequence of questions was adjusted to ensure that re-
spondents do not follow the most likely response of average or mid- 
range responses (Forza, 2002) and the subject area of questions made 
logical sequence without hopping from one subject area to another to 
ensure engagement with the respondents during the entire survey 
response. 

The above cases were presented to respondents from the two 
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dimensions and that an “entrepreneurial firm engages in product-market 
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nectivity, and platforms. 

3.Research questions 

In order to fully monetize on the customer perceived values, com-
panies have the interest to turn to value-based pricing. However, earlier 
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4.2.Methodology 
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scription price based on the value delivered with a maximum increase or 
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identified companies based on convenience sampling, looking into the 
academic and business collaborations run in the past and the timelines of 
this research project. The target audience were individuals working on 
digital offerings within the organization, and the target roles were 
Product / Category Managers, R&D Managers & Engineers, Sales / 
Marketing & After Sales, Operations executives and personnel, and 
Others. In order to ensure that understanding of the case and responses 
are as coherent as possible, it was decided to choose the respondents 
only from those organizational units within the two companies involved 
in either creating or selling digital dolutions and services. In total, five 
such sub-organization units were identified, and the survey was for-
warded to everyone within those business units. They were given two 
weeks to respond, which most of them did with a response rate of over 
90%. 

This survey was conducted across two companies and across multiple 
roles within each company to ensure cross-reference and triangulation 
of value perception across organizations and roles. In total, 137 re-
sponses were captured and analyzed. A gist of all the respondents is 
depicted in Table 1. 

4.3. Data analysis 

The empirical results obtained from the survey were analyzed in 
multiple steps. The first step was to check for all other variables (which 
we do not take as independent variables in our study) as controls. These 
variables include the uncertainty variables of price and duration vari-
ance as well as transparency. After determining the impact from control 
variables, the relationship between overall entrepreneurial orientation 
and total perceived value was assessed by including entrepreneurial 
orientation in the previous step to understanding any moderation or 
mediation between entrepreneurial orientation and the control 
variables. 

The ambition with the next step of the study was to extend the linear 
regression model from the previous step by adding factors about the 
individual’s role within the organization. Since ‘Roles’ was a categorical 
variable with five different options, dummies were created for the ‘Role’ 
to place its relationship with total value into a Regression equation. In 
order to map into regression model (which is executing ANOVA (anal-
ysis of variance) between and within the categories of the variable 
‘Role’, we allocated the case of role = ‘Other’ as the base scenarios 
against which the regression coefficients for ‘Sales’, ‘PM’, ‘RD’ and ‘Ops’ 
could be analyzed. 

Then, as the last step, a linear regression equation for total value 
perception on the four different entrepreneurial aspects covered in the 
survey questions, namely Innovation, Risk-taking ability, proactiveness, 
and autonomous nature of the individual respondents, was formulated. 
All the independent variables (Risk-taking, Proactiveness, Autonomous 
and Innovation capabilities calculated as an average score provided by 
respondents for all related questions within the survey) and the 
dependent variable (total perceived value calculated as the total value 
aspect question responses) were continuous. 

In all the above regressions, the assessment was done for the overall 

significance of the model, understanding the model’s overall fit (R 
square), and looking into the obtained regression coefficients to un-
derstand the effect and impact of independent variables on the perceived 
value delivered by the individual case offering in the survey. 

5. Result and analysis 

The interest of this study has been to understand the role of an in-
dividual’s entrepreneurial orientation in overall perceived value and 
what impact the organizational role of an individual has on the 
perceived value within AI-driven digital offerings (case of value-based 
pricing).The intention of this study was to assess multiple organiza-
tions and roles to understand whether functional roles and/or personal 
traits affect the adoption of digital offerings using value-based pricing. 

To set the foundational understanding of entrepreneurial orienta-
tion, all other variables in the study were analyzed as control variables, 
followed by understanding and assessing the contribution of entrepre-
neurial orientation of an individual on the total value perceived for the 
offering case (one of the nine) presented, together with the control 
variables. Results in Table 2. 

As observed, none of the other control variables (six years & four 
years with two years as the base reference, twenty percentage & five 
percentage with constant price as the base reference, and functional 
affiliations of the individuals) show any statistical significance on the 
contribution to total perceived value in digital offerings. Even the 
functional roles of the respondents came out to be statistically insig-
nificant, indicating that it is not the role of the individual that played any 
role while assessing the value that they perceive in the case of the digital 
offering within our study. 

There does not seem to be any mediation or moderation effect be-
tween the variables together with entrepreneurial orientation, and 
hence all the other variables can be treated as control variables in our 
case of understanding the impact of entrepreneurial orientation on total 
perceived value in digital offerings. 

Having identified a high correlation and explanation of total 
perceived value due to individual’s entrepreneurial orientation and 
determined that other variables in the survey (not part of this paper) are 
not mediating or moderating, the last step was to understand which 
aspects of individual entrepreneurial orientation contribute towards the 
value perception within digital offerings. There are multiple entrepre-
neurial orientation aspects introduced and discussed by various re-
searchers in the field. While they all are valid, for our case, there were 
four aspects of entrepreneurial orientation used, namely innovativeness, 
risk-taking ability, proactiveness, and autonomous nature (Bolton, 
2012; Bolton & Lane, 2012; Claes et al., 2005; Lee, Lim and Pathak, 
2011; Lumpkin, Cogliser and Schneider, 2009; Speier & Frese, 1997). 
Based on the responses to these entrepreneurial orientation aspect 
questions, an equation to understand what contribution every aspect 

Table 1 
Survey respondents.  

Company Role Number of Respondents 

A Product / Category Managers 41 
R&D Managers & Engineers 23 
Sales / Marketing & After Sales 07 
Operations executives and personnel 14 
Others 04 

B Product / Category Managers 13 
R&D Managers & Engineers 11 
Sales / Marketing & After Sales 12 
Operations executives and personnel 07 
Others 05  

Table 2 
IEO Regression.  

Overall Model 
Significance 

0.000 Adjusted R2 

(Model Fit) 
0.490 

Individual 
Entrepreneurial 
Orientation 

Standardized 
Coefficients Beta 

Statistical 
Significance 

Collinearity 
Coefficient 

EO_TOT 0.523 0.000  
SixYr 0.114 0.141 1.550 
FourYr 0.098 0.203 1.528 
TwentyPer − 0.106 0.188 1.698 
FivePer − 0.061 0.434 1.594 
Trans_AVG 0.330 0.000 1.563 
D_Sales 0.028 0.829 4.442 
D_PM − 0.037 0.766 3.922 
D_RD − 0.059 0.560 2.722 
D_Ops − 0.051 0.636 2.979  
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made on the total value of the offering was formulated, and results in 
Table 3 were obtained. 

While the overall model remained significant, the model’s fit also 
remained at around 40% with no collinearity (the same level as total 
entrepreneurial orientation step two). Risk-taking ability and innova-
tiveness were the two aspects that exhibited statistical significance. 
Proactiveness and Autonomous nature did not show significance on 
contribution to total value perception within digital offerings. 

6. Discussion 

Incumbents are increasingly turning to digital product-service sys-
tems to serve customers better and achieve long-term strategic goals, 
including sustained competitiveness in globalizing markets. While both 
academic literature and industry white papers point towards the 
attractiveness of a digital servitization approach (Rajala, Brax, Virtanen, 
& Salonen, 2019;WEF, 2018), there are also pitfalls for incumbents who 
embark on such a journey. Digital business model innovation may, on 
the one hand, lead to innovative offerings holding prosperous business 
potential (Aagaard, 2018; WEF, 2018), but may, on the other hand, also 
demand rather complex enablers in terms of digital capabilities 
(Schroeder, Naik, Bigdeli, & Baines, 2020; Verhoef et al., 2021; Warner 
& Wäger, 2019). There is a risk that incumbents make a more consid-
erable investment into developing and delivering new service-based 
offerings than what can be appropriated in return from the markets, 
leading to a ‘service paradox’ with underperforming business models 
(Kowalkowski, Gebauer, Kamp, & Parry, 2017). 

Understanding the value concept is hence of great importance as this 
will have a fundamental role in the value perception of the offering 
(Cengiz & Kirkbir, 2007). The perception of value delivered within a 
business model can depend not only on new offerings enabled by tech-
nology such as value-based pricing strategies but also on other aspects 
like organizational considerations and individual orientation. The ma-
jority of the digital servitization literature considers eco-systems and 
entire organizations (Kohtamäki et al., 2019; Sklyar, Kowalkowski, 
Sörhammar, & Tronvoll, 2019; Sklyar, Kowalkowski, Tronvoll, & 
Sörhammar, 2019). With value being a perceptual concept (Lapierre, 
2000), it becomes essential to understand how value is manifested from 
an individual perspective rather than at a higher level of the eco-system, 
the entire organization, or custom domain in general. This paper ex-
plores how digital capabilities (Arkhipova D., Bozzoli C, 2018; Agarwal 
et al., 2020) impact the perceived value delivered by digital service 
offerings and further how IEO and functional affiliation specifically in-
fluence perceived value delivered within digital service offerings. 

The key findings reveal that while the value in digital servitization is 
driven by many different parameters, like value-based pricing, trans-
parency, and data, individual personal parameters like individual 
entrepreneurial orientation are a significant contributor. The variable 
value-based pricing mechanism utilized in this paper is dependent on 
digital technologies such as a platform, digital infrastructures and AI for 
monitoring of the service, and for sharing of data needed for the 
continuous improvements in value experience throughout the service 

delivery (Töytäri et al., 2017). Another finding suggests that individual 
entrepreneurial orientation determines perceived value in delivering 
digital service offers, whereas functional affiliation does not. 

6.1. Implications for theory 

This paper adds knowledge on the potential influence of individual 
entrepreneurial orientation in accepting digitally-enabled product-ser-
vice offerings. Much of the existing literature explores digital serviti-
zation from a firm-level or even eco-system level perspective 
(Kohtamäki et al., 2019; Sklyar, Kowalkowski, Sörhammar, & Tronvoll, 
2019; Sklyar, Kowalkowski, Tronvoll, & Sörhammar, 2019). This paper 
adds to earlier knowledge by proposing that individual-level traits may 
become necessary in the digital servitization of incumbent manufac-
turers, whereas their functional affiliation does not. Previous research 
has pointed out that entrepreneurial orientation may become essential 
to ignite a digital servitization transformation within companies 
(Simonsson et al., 2020), and it is also known that an individual aspect of 
entrepreneurial orientation exists (Robinson & Stubberud, 2014). This 
study adds to earlier knowledge by analyzing how IEO may be distrib-
uted across a company and suggesting that the trait is not connected to 
functional affiliation. Hinterhuber & Liozu (2017) have pointed out that 
the individuals within organizations perform different activities, not the 
organization itself, and that it becomes essential to understand the link 
between how individuals’ act and company performance. Also, other 
authors have pointed out that individuals matter (Hallberg, 2017; 
Töytäri, Keränen, & Rajala, 2017), and the findings from this study add 
to this knowledge by investigating how these traits are distributed in the 
organization. Our study revealed that an individual’s entrepreneurial 
orientation played a role and their innovativeness and willingness for 
risk-taking. 

The findings concerning IEO may become essential for firms that aim 
to explore innovative pricing mechanisms such as the one used in this 
paper, thereby adding to the existing knowledge on value-based pricing. 
The findings underline that advanced digital technologies such as AI, 
platforms, and digital infrastructures may bring capabilities required to 
overcome many of the barriers earlier identified with value-based 
pricing, such as value quantification issues (Hinterhuber, 2017), 
absence of shared baseline data, and lack of trust (Töytäri et al., 2015), 
and as a means for continuous process monitoring. The study also un-
derlines that the diffusion of value-based pricing would rather be 
dependant on IEO than on the functional affiliation of individuals. 

Our experiment used a variable value-based pricing mechanism, 
where advanced digital technologies became a fundamental enabler to 
unlock the opportunities of such a scheme. Hinterhuber (2017) claims 
that value quantification is an essential research priority but that cus-
tomers tend not to recognize value even when they see it. Also, this 
challenge could be addressed by digital technologies and, the varying 
value could be regularly updated and presented to the customer. Iyer, 
Xiao, Sarah, and Nicholson (2015) concluded that “pricing is a decision 
that needs to be continuously examined and frequently adjusted”, but 
also that “…this calls for detailed information on the environment as 
well as information on the impacts of prices on the firm’s marginal 
profits. The inability to respond to such internal and external consid-
erations fairly quickly may also contribute to pricing errors that affect 
the organization’s objectives and performance adversely” (Iyer et al., 
2015). Also, here, digital technologies may provide an answer to the 
identified challenges. 

In summary, this paper suggests that digital technologies can 
monitor components on a production line and share different value- 
driving parameters with involved stakeholders, and thereby provide a 
foundation upon which fair dynamic pricing can be developed. Digital 
technologies further allow for honest time-sharing of operational status, 
rather than monthly summaries or retrospect reports, which may also 
influence the adoption speed for such offerings. 

Table 3 
EO Traits Regression.  

Equation: TOT_VALUE = α + γ1’EO_Risk’ + γ2’EO_Proactive’ + γ3’EO_Auto’ +
γ4’EO_Innov’ + ε 

Overall Model 
Significance 

0.000 Adjusted R2 

(Model Fit) 
0.399  

Standardized 
Coefficients Beta 

Statistical 
Significance 

Collinearity 
Coefficient 

EO_Risk 0.315 0.001 1.920 
EO_Proactive 0.164 0.072 1.847 
EO_Auto 0.086 0.307 1.595 
EO_Innov 0.207 0.027 1.933  
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6.2. Implications for practice 

Digital capabilities become vital in digital servitization to enable 
value growth and facilitate value appropriation in, for example, flexible 
contractual agreements as our study suggests. A well-managed digital 
infrastructure becomes vital if variable pricing schemes are to be 
managed across various product-service offerings and continuously re- 
negotiated based on actual performance. A platform approach then 
stands out as a viable strategy to make and manage digital capabilities 
across eco-systems. 

As per the assessment, an individual’s risk-taking ability and inno-
vativeness orientation are vital in value perception. Even though digital 
offerings may provide more functionality, contract flexibility or uncer-
tainty, they will either be uncertain or still be considered as providing 
more value because customers see the provided functionality and un-
certainty within the offerings through the glasses of innovativeness and 
risk-taking nature they possess. This gives an essential insight that 
adopting these offerings is based on individuals’ entrepreneurial 
orientation and how innovative and risk-taking they are. 

The above findings are essential for practitioners as individuals’ 
entrepreneurial orientation cannot be controlled by organizations. 
Hence, to get internal organizational adoption of such digital 
technology-enabled service offerings, emphasis shall not be given to 
departments, functions, or roles within the company. Rather individual 
orientation would be a better target for instilling these changed strate-
gies within the firm because the entrepreneurial orientation of an indi-
vidual determined the perceived value they foresee within digital 
offerings rather than their role in the organization. 

6.3. Limitations and future research 

As stated above, this study investigates our customers’ value 
perception from these offerings (value-based pricing) as assessed by our 
internal employees. While these internal employees include Product and 
Category Managers who work with our customers daily, the sample 
could be considered biased, and probably a similar study on related 
grounds shall be undertaken as future work directly with the end- 
customers to substantiate the findings. 

Value is a subjective term encompassing functional, epistemic, 

conditional, social, emotional, and others. This study combined all value 
aspects into one and considered it an overall concept, whereas different 
value aspects could reflect and impact different entrepreneurial traits 
within an individual. Further research to understand the correlation 
between different entrepreneurial traits and value aspects could provide 
further insights and explain why individuals with certain entrepre-
neurial traits see more value in specific offerings than others and provide 
some excellent insights for the industry to adopt in their services 
strategy. 

This paper touches upon but does not elaborate on the question “how 
is the perceived value of products different from the perceived value of 
services”? We look into aspects on which adoption of digital services is 
dependent and how it can be accelerated, but organizational activities 
during this transition from products to services have remained pretty 
much the same, for example, the traditional functional affiliations. 
Hence, how has the perceived value changed or impacted due to the shift 
from product to service needs to be further and specifically looked into 
in future research. 

Our observations also indicate an overall value perception of these 
offerings by end customers. Customers shall be segmented and targeted 
using innovation and risk-taking traits in their characters rather than 
other functional traits of the offerings traditionally in product com-
panies. However, since this survey was conducted only within organi-
zational employees with different roles, this study needs to be further 
researched directly with end customers. 

7. Conclusions 

The quantitative assessment suggests that an individual’s entrepre-
neurial orientation played a role in the perception of value delivered by 
digital services and their innovativeness and willingness for risk-taking. 
While digital technologies and platforms provide new capabilities for 
value delivery, adoption of digital services is dependent on IEO, but 
functional affiliation is not influencing this phenomenon. 
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Risk-Taking RiskTaking1 I prefer to live a challenging life rather than a comfortable one, even though I know I may face many difficulties along the way 
RiskTaking2 I am willing to invest much time and/or money on something that might yield a high return 
RiskTaking3 I tend to act “boldly” in situations where risk is involved 

Proactiveness Proactiveness1 I tend to plan on projects 
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Autonomy2 When I am confronted with a new task, I am afraid of not being able to handle it 
Autonomy3 I can make many decisions on my own 

Innovativeness Innovativeness1 I often like to try new and unusual activities that are not typical of my routine 
Innovativeness2 I favor experimentation and original approaches to problem-solving rather than using methods others generally use for solving their problems 
Innovativeness3 I enjoy working on new things, so I am usually up to date with recent trends  

Appendix B  

DIMENSIONS ITEMS STATEMENTS 

Functional Value Functional1 To what extent do you feel that this service will improve your assembly-line performance? 
Functional2 To what extent do you consider the predictive maintenance on the motor included in the offer valuable? 
Functional3 To what extent do you consider the motor performance monitoring included in the offer to be valuable? 
Functional4 To what extent do you consider the promised uptime for the motor included in the offer to be valuable? 
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6.2.Implications for practice 
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within an individual. Further research to understand the correlation 
between different entrepreneurial traits and value aspects could provide 
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neurial traits see more value in specific offerings than others and provide 
some excellent insights for the industry to adopt in their services 
strategy. 

This paper touches upon but does not elaborate on the question “how 
is the perceived value of products different from the perceived value of 
services”? We look into aspects on which adoption of digital services is 
dependent and how it can be accelerated, but organizational activities 
during this transition from products to services have remained pretty 
much the same, for example, the traditional functional affiliations. 
Hence, how has the perceived value changed or impacted due to the shift 
from product to service needs to be further and specifically looked into 
in future research. 

Our observations also indicate an overall value perception of these 
offerings by end customers. Customers shall be segmented and targeted 
using innovation and risk-taking traits in their characters rather than 
other functional traits of the offerings traditionally in product com-
panies. However, since this survey was conducted only within organi-
zational employees with different roles, this study needs to be further 
researched directly with end customers. 
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The quantitative assessment suggests that an individual’s entrepre-
neurial orientation played a role in the perception of value delivered by 
digital services and their innovativeness and willingness for risk-taking. 
While digital technologies and platforms provide new capabilities for 
value delivery, adoption of digital services is dependent on IEO, but 
functional affiliation is not influencing this phenomenon. 
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(continued ) 

DIMENSIONS ITEMS STATEMENTS 

Functional5 To what extent do you feel comfortable with the overall pricing model of the service? 
Functional6 How would the purchasing of this service be different from your current way of purchasing the motor? 

Epistemic Value Epistemic1 To what extent does the use of this service enable experimentation with new ways of doing business? 
Epistemic2 To what extent does the use of this service enable you to learn new things? 
Epistemic3 To what extent does the use of this service enable you to engage in collaborative activities with your supplier? 

Emotional Value Emotional1 To what extent would you be comfortable with establishing this type of business relationship with the supplier? 
Emotional2 How would day-to-day assembly-line operation become with the adoption of this service? 
Emotional3 How would the use of this service change your current stress situation at work (thanks to product performance monitoring and/or predictive 

maintenance)? 
Social Value Social1 To what extent will the use of this service improve the way your suppliers perceive your company? 

Social2 To what extent will the use of this service improve the way your competitors perceive your company? 
Social3 To what extent will the use of this service improve the way your customers perceive your company? 

Conditional 
Value 

Conditional1 To what extent do you feel comfortable purchasing this service if the offered motors require significant changes to your current assembly-line 
setup? 

Conditional2 Would your perception of the offering be different if the offered motors would require minor changes in your current assembly-line setup?  
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Jovanovic, M., Sjödin, D., & Parida, V. (2021). Co-evolution of platform architecture, 
platform services, and platform governance: Expanding the platform value of 
industrial digital platforms. Technovation.. https://doi.org/10.1016/j. 
technovation.2020.102218 

Kienzler, M., & Kowalkowski, C. (2017). Pricing strategy: A review of 22 years of 
marketing research. Journal of Business Research, 78, 101–110. https://doi.org/ 
10.1016/j.jbusres.2017.05.005 
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(continued) 

DIMENSIONS ITEMS STATEMENTS 

Functional5 To what extent do you feel comfortable with the overall pricing model of the service? 
Functional6 How would the purchasing of this service be different from your current way of purchasing the motor? 

Epistemic Value Epistemic1 To what extent does the use of this service enable experimentation with new ways of doing business? 
Epistemic2 To what extent does the use of this service enable you to learn new things? 
Epistemic3 To what extent does the use of this service enable you to engage in collaborative activities with your supplier? 

Emotional Value Emotional1 To what extent would you be comfortable with establishing this type of business relationship with the supplier? 
Emotional2 How would day-to-day assembly-line operation become with the adoption of this service? 
Emotional3 How would the use of this service change your current stress situation at work (thanks to product performance monitoring and/or predictive 

maintenance)? 
Social Value Social1 To what extent will the use of this service improve the way your suppliers perceive your company? 

Social2 To what extent will the use of this service improve the way your competitors perceive your company? 
Social3 To what extent will the use of this service improve the way your customers perceive your company? 

Conditional 
Value 

Conditional1 To what extent do you feel comfortable purchasing this service if the offered motors require significant changes to your current assembly-line 
setup? 

Conditional2 Would your perception of the offering be different if the offered motors would require minor changes in your current assembly-line setup?  
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Rabetino, R., Harmsen, W., Kohtamäki, M., & Sihvonen, J. (2018). Structuring 
Servitization-related research. International Journal of Operations and Production 
Management.. https://doi.org/10.1108/IJOPM-03-2017-0175 
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Rabetino, R., Harmsen, W., Kohtamäki, M., & Sihvonen, J. (2018). Structuring 
Servitization-related research. International Journal of Operations and Production 
Management.. https://doi.org/10.1108/IJOPM-03-2017-0175 
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Abstract 
 

This paper explores the digital transformation of four incumbent multi-national manufacturing 

companies, paying specific attention to how these firms have turned to a platform approach to digitally 

enable their product-service systems and with a related interest in the challenges and opportunities 

experienced in the governance and management of these platforms.  

 

The analysis is based on cases studies and the outcome reveals a number of similarities among the 

firms. To start with, the digital transformation was initiated by corporate entrepreneurs rather than 

corporate strategies, and digital capabilities were initially integrated with each service rather than 

shared between them. These firms, in a second phase, turned to a shared platform approach to enable 

scalability in their new digital business models, but then experienced challenges with the governance 

and management of their platforms across earlier product-driven organisational silo-structures and eco-

systems.  

 

One firm in our research has clearly been able to align their platform approach with organisational 

development, and thereby accelerate new business opportunities and generate significant revenue from 

this strategy. Our findings add to earlier knowledge by describing how platforms for servitisation may 

emerge in incumbents, as well as reveal a number of governance and management issues in relation to 

such platforms. We found these dimensions to be (1) lack of governance foras, (2) unclear ownership 

of new PSS offerings, (3) lacking a shared overview and a synchronized pace in the products and 

services development which are to become parts in the same offering, and finally (4) budgeting issues, 

as PSS include both products and services, and investments may be needed by units that do not receive 

direct revenue return. 
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1. Introduction 
 

Servitization strategies aim at generating more value by providing services (Vandermerwe & Rada, 

1988) and for manufacturing companies the outcome are new business models based on Product-

Service System or PSS (Kuijken, Gemser, & Wijnberg, 2017). This concept underlines how products 

and services blend together into new offerings, sometimes in a way which makes them inseparable in 

the eyes of the customer (Park, Geum, & Lee, 2012). Combining  products and services into integrated 

systems may be a fruitful strategy for incumbent manufacturing firms aiming for increased value 

growth, as this approach can enable firms to climb the value chain (Tongur & Engwall, 2014), be a 

means for differentiation (Parida, Sjödin, Wincent, & Kohtamäki, 2014), or build long-term 

relationships with customers (Baines et al. 2013). 

 

Digitalisation has in recent years been pointed to as a powerful enabler of PSS, offering increased 

opportunities to connect products, services, processes, and systems (Ardolino, Saccani, Gaiardelli, & 

Rapaccini, 2016; Hsu, 2007). One underlying reason to connect various resources is the opportunity 

to generate substantial amounts of data, the use of which can support new value creation through entire 

value chains, but digital components also drive complexity in Product-Service systems (Garcia Martin, 

Schroeder, & Ziaee Bigdeli, 2019; Verhoef et al., 2021; Warner & Wäger, 2019). On the one hand, 

Internet of Things (IoT) is a more and more integral part of product platforms, meaning that data from 

a combination of sensors, actuators, and connected devices can be used to improve the product, e.g., 

through the use of AI and machine-learning capabilities, or to provide value elsewhere in the value 

chain (Porter & Heppelmann, 2015). On the other hand, advanced levels of servitisation also 

“…require demanding competitive capabilities to ensure flexibility, quality, and effectiveness in 

solution provision while controlling costs” (Rajala, Brax, Virtanen, & Salonen, 2019, p. 631). One 

proposed means to handle this challenge is to use a platform approach, which can leverage the value 

of digitalisation by, at the same time, supporting both customisation and operational efficiency 

(Cenamor, Rönnberg Sjödin, & Parida, 2017) 

 

Different digital platforms have received increasing attention in recent years, but many aspects are still 

less explored (De Reuver, Sørensen, & Basole, 2018). One limitation of the existing platform literature 

is that platforms have not been sufficiently analysed from the perspective of services (Eloranta & 

Turunen, 2016). Moreover, platforms have previously been seen as either internal (and specific to a 

company) or external (used industry-wide) (Gawer & Cusumano, 2014). The platform type considered 

in the present study exists at the intersection of product platforms and market platforms, and has been 

recognised as a Digital Product-Service Platform (Simonsson, Magnusson, & Johanson, 2020). Earlier 

work has identified that manufacturing companies may face significant challenges with scope 

definition and governance structures when developing platforms for services (Simonsson et al., 2020). 

Given the novelty of this phenomenon, as well as the outlined lack of relevant theory that can be used 

to explain and guide the use of Digital Product-Service Platforms, there is a clear need for increased 

knowledge concerning this specific platform type.  

 

This study aims to explore critical aspects of Digital Product-Service Platform development, and then 

in particular how companies align their service strategies with digital product-service platform design, 

and how priorities are managed and agreed upon among various stakeholders. The research is based 
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on a multiple case study, drawing upon semi-structured interviews with more than 20 executive leaders 

across four multi-national manufacturing companies, and focused on product-service systems enabled 

by a digital product-service platform approach. 

 

The results indicate several findings, including that digitalisation appears to develop in clear stages, 

and that organisational designs may impose barriers to the acceleration of new business efforts. The 

speed of change seems to be influenced by several factors, including complexities in service mix, 

related product platforms, and the number of customer processes being addressed.   

 

The remainder of the paper is structured as follows. Chapter 2 explores relevant theories and formulates 

two research questions. Chapter 3 describes the research setting and the methods used. Chapter 4 

presents empirical results and their analysis. Finally, in Chapter 6, the results are discussed, including 

implications for managers and suggestions for future research.  

 

 

2. Theoretical framework 
 

This paper explores the intersection of servitisation, business model innovation, digitalisation, and 

platforms, and this section covers relevant theories concerning these phenomena. Servitisation is the 

transition during which companies come to include larger shares of services in their offerings 

portfolios (Vandermerwe & Rada, 1988). These services will often be offered in different 

combinations with products to make them easy to use and/or effortless to own. These combinations of 

products and services, or product-service systems, are often brought to market differently than previous 

product offerings. This creates a need for business-model innovation and more complex business-

model portfolios compared with purely transactional business models.  

 

2.1 Servitisation and product-service systems 
 

One of the most influential studies of how products and services are related in industrial firms was 

written by Wandermerwe and Rada (1988), namely “Servitization of business”, subtitled “Adding 

value by services”. Many other scholars have since continued to build upon and further develop 

Vandermerwe and Rada’s initial ideas, while also advancing knowledge in many related areas. The 

focus on adding services to core product offerings has remained strong among companies, and a recent 

white paper by the World Economic Forum stated that companies are “increasingly generating value 

outside the core manufacturing and distribution segments,” for example, in various after-sales services 

(WEF et al., 2018, p. 4). 

 

The phenomenon of developing a product portfolio to include services, and even bundles of products 

and services, has received attention from scholars in such various field as, e.g., services marketing, 

service management, operations management, service science management, and engineering 

(Lightfoot, Baines, & Smart, 2013). Although the concepts developed by the different fields largely 

share an overall focus and research agenda, there is no commonly used framework or nomenclature to 

accommodate the many different resulting concepts (Park et al., 2012).  One frequently used concept 

is the Product Service System (PSS), first defined by Goedkoop et al., as “a marketable set of products 

and services capable of jointly fulfilling a user’s need” (Goedkoop, van Halen, te Riele, & Rommens, 
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1999). This has remained the most commonly cited definition of PSS (Haase, Pigosso, & McAloone, 

2017). The ratio of products to services can vary, and a PSS offer is the actual outcome of a servitisation 

strategy (Kuijken et al., 2017).  

 

The literature describes how product-service offerings may unlock multifold opportunities for 

incumbent firms, thereby becoming an effective competitive approach. Products bundled with services 

can create new revenue streams, which also are less cyclical than the transactional nature of pure 

product offerings (T. S. Baines et al., 2007). As PSS offerings likely address a larger share of different 

customer issues, and may even operate equipment on behalf of the customer (T. Baines et al., 2017), 

they may facilitate closer relationships and increased customer loyalty (Gaiardelli, Resta, Martinez, 

Pinto, & Albores, 2014). From an incumbent perspective, the PSS offerings are also more difficult for 

the competition to mimic than pure product offerings.  

 

A special variant of PSS is smart-PSS, described is the “combination and interactions of smart 

technologies, physical products, services and business models” (Chowdhury, Haftor, & Pashkevich, 

2018, p30.). This definition points to the digital enabler mentioned above, but also to the business 

model applied. A similar definition is digital servitisation defined as “the transformation in processes, 

capabilities, and offerings within industrial firms and their associate 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, Parida, Kohtamäki, & Wincent, 2020, p. 478).  

 

2.2 Digital servitisation and platforms 
 

A key enabler in digital servitisation as described above is digitalisation, which is related to, but not 

fully interchangeable with, digitisation. While digitisation refers to digital technologies, the term 

digitalisation also includes how the use of such digital technologies may change processes and business 

models and facilitate the generation of new value and revenue generation (Legner et al., 2017).  

 

The technologies enabling digital servitisation include several different assets that, often in 

combination, can facilitate advanced types of product-service systems. Examples of these include 

sensors, actuators, and connectivity in products (Björkdahl, 2009; Porter & Heppelmann, 2014), big 

data capabilities (Opresnik & Taisch, 2015), digital infrastructures (Tilson, Lyytinen, & Sørensen, 

2010), and Artificial Intelligence and machine learning (Brynjolfsson & McAfee, 2017).  

 

The opportunities of digital servitisation are stated above, but for companies any investments into new 

services must not be exceeded by the costs associated with their development and delivery. The so-

called servitisation paradox arises when the costs to create and deliver new servitised offerings exceed 

new revenues derived by the strategy (Gebauer, Fleisch, & Friedli, 2005; Rabetino, Kohtamäki, & 

Gebauer, 2017). As manufacturing firms introduce services to their offering portfolios, they also 

expose themselves to risk that must be mitigated, or they may face bankruptcy (Benedettini, Neely, & 

Swink, 2015). Earlier research has identified a number of challenges in the transition from 

manufacturing to service provision, of which several examples are related to the design, production, 

and delivery of services (Brax, 2005).  
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Applying a platform approach for servitisation is one emerging strategy for offering a rich and 

qualitative service portfolio while keeping related costs under control (Cenamor et al., 2017). 

Platforms in general are a topic well-explored in the literature, where they have been found to enable 

accomplishment of various strategic goals and thereby strengthen competitive advantage (Llewellyn 

D.W. Thomas, Autio, & Gann, 2014). Earlier research has classified platforms as either internal or 

external (Gawer & Cusumano, 2014) and two well researched examples of these types are product 

platforms and digital platforms respectively. A new emerging platform type emerging among 

companies pursuing digital servitization strategies is found between product platforms and platform 

ecosystems (Cenamor et al., 2017). The following section will elaborate upon each platform type. Two 

research questions will follow. 

  

Product Platforms 

Out of the two major platform variants mentioned, the internal platform, is mainly specific to a 

company. Such platforms may, for example, be used to create multiple derivative products from a 

common structure, and in manufacturing companies product platforms are a well-established concept  

(Meyer & Lehnerd, 1997; Sköld & Karlsson, 2013). Meyer and Lehnerd (1997) defined product 

platforms as “a set of subsystems and interfaces developed to form a common structure from which a 

stream of derivative products can be efficiently created” (Meyer & Lehnerd, 1997, p. 39). A related 

topic is that of modularity, which is defined as “building a complex product or process from smaller 

subsystems that can be designed independently yet function together as a whole" (Baldwin & Clark, 

1997, p. 84). Earlier research has identified that organisations must consider the combined use of 

product platforms and modularisation in order to reap economies of scale and scope, and economies 

of substitution, respectively  (Magnusson & Pasche, 2014).  

 

Product platforms have emerged a means for manufacturers to “create a foundation, the platform, for 

the subsequent development of derivative products” (Sköld & Karlsson, 2013, p. 62), providing a 

number of strategic benefits including matching customisation, variety, and flexibility with cost-

effective production (Meyer & Lehnerd, 1997; Robertson & Ulrich, 1998; Simpson, Siddique, & Jiao, 

2006). Product platforms must, however, be managed to remain successful over time, and the 

continued competitiveness of platform-based product offerings is the result of conscious management 

decisions (Meyer & Lehnerd, 1997). Robertson & Ulrich (1998) for example argue that managers must 

decide upon the relation of a product plan (including timelines and segments), a differentiation plan 

(including segmentation and selling proposition per model) and commonality plan (outlining common 

and distinct parts per model). Sköld & Karlsson (2013) further argue that there are four platform 

development variants: (1) incremental platform development, (2) modular platform development, (3) 

architectural platform development, and (4) radical platform development, each with different 

management-style requirements. These requirements may, for example, include the necessary degree 

of senior-management involvement. 
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Digital Platforms 

From the external perspective, platforms may be considered markets, as they are used to mediate 

between buyers and sellers (Gawer & Cusumano, 2014). A definition by Constantinides, Henfridsson, 

& Parker (2018) describes digital platforms “as a set of digital resources (including services and 

content) that enable value-creating interactions between external producers and consumers” (p.381). 

While digital platforms aim to orchestrate the interaction of multiple actors, and coordinate these in an 

eco-system, they rely upon digital infrastructures, such as computing power and network resources, to 

make a myriad of connections possible (Hein, Schreieck, Wiesche, Böhm, & Krcmar, 2019). As digital 

platforms intend to interconnect different groups, like buyers and sellers, they are also denoted as 

multisided platforms and are commonly seen as closely related to the concept of eco-systems (De 

Reuver et al., 2018; Frishammar, Cenamor, Cavalli-Björkman, Hernell, & Carlsson, 2018). Digital 

platforms may fundamentally challenge the control of value creation in manufacturing firms. 

Manufacturing firms have historically generated most value through product platforms, supply chains, 

and channels, of which they have strong control, but the foundational idea of digital platforms is that 

value should be co-created in eco-systems through involvement of multiple autonomous actors (Hein 

et al., 2020). The extended reach made possible by digital platforms is obviously a driver for companies 

to engage with them, but may also pose a threat to incumbent manufacturers by facilitating the entrance 

of new and competing business models (Cozzolino, Corbo, & Aversa, 2021).  

 

Digital platforms have, quite logically, emerged later than product platforms. The power of this 

platform type lies in the possible network effect it mediates, which means that more value may be 

generated as more actors are connected to the same platform. This type of platform needs to be 

governed to “create wealth, fairly distributed among all those who add value” (Parker, Van Alstyne, 

& Choudary, 2016, p. 158), and governance mechanisms are necessary to “cooperate, coordinate, and 

integrate a diverse set of organizations, actors, activities, and interfaces, resulting in an increased 

platform value for customers through customized platform services” (Jovanovic, Sjödin, & Parida, 

2021). 

 

Four important governance aspects must be addressed. Firstly, a market must be safe, which means 

guaranteeing dimensions like transparency and trust to enable interactions among parties. A second 

demand is to enable all participants to interact easily. Uptime of the platform is a third important 

criteria, and finally it must be clear what is allowed and what is not. (Parker et al., 2016) 

 

Some authors have further identified a platform approach as being potentially fruitful for 

manufacturers pursuing digital servitisation, i.e., products and services bundled into new solutions  

 

Digital Product-Service platforms 

A platform approach in servitization has further been explored from different aspects, of which two 

are the somewhat-overlapping concepts of modularity and industrial IoT. Pekkarinen and Ulkuniemi 

(2008) has translated the logic of modularity in physical goods manufacturing to the service space, and 

concludes that services visible to customers could be combined with one or several service modules, 

in which a service module comprises “one or several service elements offering one service 

characteristic” (p.87) and in this comparison a ‘service element’ would equal a ‘product component’ 

in a product logic. Modularity in the service space has been considered to contribute to competitiveness 
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(Voss & Hsuan, 2009), and increase value generation  (Pekkarinen & Ulkuniemi, 2008) and 

innovativeness (Aas & Pedersen, 2013). It has also been pointed out that the processual nature of 

services still makes service modules essentially different from product modularity (Bask, Lipponen, 

Rajahonka, & Tinnilä, 2010). Gremyr, Valtakoski, and Witell (2019) propose a model for 

modularisation of services, with the idea that their framework could guide the development of service 

modules; they further suggest that a modular service platform approach is a means to leverage service 

modularity benefits.  

 

PSS-enabling platforms have further been explored from both an internal and an external firm eco-

system space. Eloranta and Turunen (2016) have explored how a platform approach may be used to 

orchestrate service networks involving multiple actors. Work by Cenamor, Rönnberg Sjödin, and 

Parida (2017) has similarly explored the internal perspective of a business-to-business manufacturing 

firm regarding how a platform approach may facilitate implementation of advanced product service 

offerings. It is highlighted that information modules become important for the implementation of 

advanced services, and that both operational efficiency and customisation may be achieved, but that 

this is enabled by digitalisation. Other work states that “industrial digital platforms allow to connect 

various IIoT-enabled machines, collect operational and equipment data, and conduct cutting-edge 

analytics” (Jovanovic, Sjödin, and Parida 2021, p.1). In a similar way, Correani et al. (2020) explain 

that such platforms may fetch data from both internal as well as external sources that are then stored 

in structured libraries, where it may be accessed by different functions to be used for data-mining 

purposes, AI modelling, or different applications and services. A longitudinal study followed the 

servitization journey at an incumbent manufacturer and found an evolution of first modularity and then 

technology; specifically, the company first turned integrated solutions into an modular approach, then 

added an enabling technical platform to facilitate scaling of the modular approach (Rajala et al., 2019). 

It has further been described that such platforms not only may handle various aspects around products 

and services, but may also support several new business models (Simonsson et al., 2020).  

 

Platforms are in general a well-known concept among manufacturing companies, and are frequently 

used in product strategies, but how to develop digital platforms that enable a rich service offering 

portfolio, while keeping related costs under control, is not yet widely known. At the same time, there 

have been multiple calls for further theory development  (Cenamor et al., 2017; Pekkarinen & 

Ulkuniemi, 2008; Raddats, Kowalkowski, Benedettini, Burton, & Gebauer, 2019), not the least on how 

such platforms emerge  (L. D. W. Thomas, Autio, & Gann, 2014; Verhoef et al., 2021), and there is 

further a gap in knowledge about steering such platforms, even though some literature now explores 

governance of industrial IoT platforms from an eco-system perspective (Jovanovic et al., 2021). 

Governance of platform sin general has been referred to as “who makes what decisions about a 

platform” (Tiwana, Konsynski, & Bush, 2010), and there a still requests for research “identifying the 

optimal forms of organisational structures that allow firms to succeed in executing their digital 

transformation strategies” (Verhoef et al., 2021, p. 896).  
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More knowledge is needed about the processes for digital product-service platform development, 

which cuts across traditional product development logic, and about how digitalisation strategies 

develop over time, and hence the first research question was formulated as: 

 

RQ 1: How do digital product-service platforms evolve in established manufacturing companies? 

 

The second research question intends to understand more about the challenges and opportunities 

companies might face when they apply a platform approach for servitisation, and therefore the second 

research question was defined as:  

RQ 2: What challenges and opportunities related Governance and Management of product-service 

platforms occur in manufacturing firms pursuing digital product service systems?  

 

Our research questions in relation to the theory presented are outlined in Table 1. 

 

Table 1. Overview of research questions in relation to theoretical framework 
 

 Product Platform Digital Platform Digital Product Service 

Platform 

Aim 

 

Aim to create “a common 

structure from which a stream 

of derivative products can be 

efficiently created” (Meyer & 

Lehnerd, 1997, p. 39) 

Aim to “enable value-creating 

interactions between external 

producers and consumers” 

(Constantinides et al., 2018, p. 

381) 

“Aim to connect various IoT-

enabled machines, collect 

operational and equipment 

data, and conduct cutting-edge 

analytics” (Jovanovic et al., 

2021)  

Emergence 

 

 

Strategic management 

decision to focus development 

on a product platform 

approach  

Strategic management decision 

to embrace this business model 

RQ 1 

Management and 

Governance 

approach 

Management of product plan 

vs.  differentiation plan vs. 

commonality plan. Internal 

focus 

Governance of factors to drive 

value for all stakeholders. Eco-

system focus 

RQ 2 

Business Model 

 

 

Transaction based 

 

Multisided 

 

Multiple 

 

 

The next section will present the research methods used, including the research setting and case 

selection, as well as descriptions of data collection and analysis.  

 

3. Research method 
 

The present paper is an exploratory study based on insights from multiple manufacturing companies 

with a strong product-focused legacy, but which have also started increasing the share of services and 

solutions in their offerings portfolios, i.e., launched a servitisation strategy. We argue that a complex 

phenomenon arises in the intersection of digitalisation, servitisation, and new digital product-service 

platforms, making a phenomena-based research approach suitable, since the aim of such research is to 

“capture, describe and document, as well as conceptualise, a phenomenon so that appropriate 

theorizing and the development of research designs can proceed” (von Krogh, Rossi-Lamastra, & 
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Haefliger, 2012). Phenomena-based research is therefore appropriate in the early phases of research 

explorations when existing theories are not yet fully developed. Our method then includes four 

carefully selected case studies for generating the insights provided in this paper. Our research questions 

are exploratory, and the cases studies provide a suitable scheme, according to Kumar Ranjit (2019). 

This is further supported by Dubois & Gadde  (1999, p. 554) who claim that  “the interaction between 

a phenomenon and its context is best understood through in-depth case studies”, and in a similar fasion 

Yin (2011) describes qualitative research as studies of a phenomenon, or case, done in its relevent 

context. Case studies are not favored by all researchers, and Flyvbjerg (2006) has identified five 

concerns related to case study reseach, but then continues to dismiss them all as misunderstandings, 

and conlcudes that well executed case studies will strengthen social science. Our research has further 

taken an abductive standpoint, earlier suggested by Dubois & Gadde (1999). As our objective has been 

to “discover new things”, we find that “systematic combining is a fruitful means to further develop 

understanding of theory and empirical phenomena, by going back and forth between these elements 

during the resarch process.”  

 

3.1 Case selection 
 

Properly selected cases are then an important aspect of case studies. The cases should be informative 

and help answer the research questions, but also facilitate access to information in those cases so that 

the researchers can, for example, access the correct individuals or other sources of information (Crowe 

et al., 2011). The companies in our study were selected because they are all incumbent manufacturing 

firms going through a digital transformation in order to address more customer challenges and thereby 

add new value-adding business models to existing ones. The companies in our study have a strong 

product legacy, which is reflected in their processes, business models, and ways of working, and are 

hereafter referred to as Alpha, Beta, Gamma, and Delta. 

 

3.2 Data collection 
 

Data collection was made through semi-structured interviews with key stakeholders in the four selected 

companies. The first step was to develop an interview guide that included questions in all the areas of 

interest for our study. More specifically the interview guide included detailed questions grouped under 

several subject headings. The first set of questions were related to offerings, and respondents were 

asked to describe offerings portfolios, business models, channel strategies, key drivers for new 

offerings, as well as internal ownership of products and services respectively. The second set of 

questions related to digitalization, and were intended to acquire a deep understanding of digitalisation 

approaches and strategies as well as any issues experienced. The next group of questions addressed 

platform approach, and included questions about the different platform types used, how they may 

interrelate, and their purposes, as well as cost, development, and ownership aspects. The interview 

guide then addressed various issues and managerial challenges experienced in digital transformation 

with a set of questions related to processes, steering mechanisms, and ownership. Finally, the interview 

guide asked several questions intended to clarify how business-model development, digital product 

service offerings, and various business logics are related.  
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Altogether 19 interviews were made with senior managers of Alpha, Beta, Gamma, and Delta. The 

interviews lasted between 45 and 90 minutes, as outlined in Table 2.  

 

Table 2. Descriptions of case companies and data collection effort 
 

 
 

Most interviews were made by the lead author with support from one other member of the research 

team. The data collection phase was also supported by an additional researcher. In a few interviews, 

as many as three researchers took part. In all interviews one respondent was present, except for one 

interview, where two respondents holding the same type of position were included. All participating 

companies were presented before the interviews with the research aims and approach, outlined in a 

two-page document, to enable selection of the most suitable interviewees for the project, and for these 

individuals to prepare for the interviews. Of the four researchers, two were also employed in one of 

the case companies in the study. Several of the case companies have previously been involved in other 

collaboration projects, creating trust between the parties. All interviews were recorded and transcribed 

to enable a thorough and shared analysis. 

 

3.3 Data Analysis 
 

We found a thematic approach useful for our  research as this is a flexible approach to identify patterns 

across qualitative data sets, also in relation to ‘participants lived experience’, with the expected 

outcome that the researchers are able to identify a number of themes (Lochmiller 2021; Braun and 

Clarke 2017). In our thematic analysis we searched for aspects such as  repetitions, metaphors, 

analogies, similarities and differences (Alan Bryman, Emma Bell, & Bill Harley, 2019).  

 

To arrive in the final conclusion we followed a three step process as suggested by (Miles, Huberman, 

& Saldana, 2020). The first phase in our data analysis process aimed at “selecting, focusing, 

simplifying, abstracting, and/or transforming the data that appear in the full corpus (body) of written-

up field notes, interview transcripts, documents, and other empirical materials" (Miles, Huberman, & 
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Saldana, 2014, p. 8). The work was mainly structured by the lead author, but in close discussion with 

and including modifications by the other researchers as well.  

 

When the material from the first phase had reached a good enough structure, the second step was 

initiated. The analysis in this stage was guided by the main researcher with support from the other 

researchers. In this stage, the research team was able to see some structure and higher order themes 

emerge from the data, which were then further analysed and cross-checked in the final stage.  

 

The lead researcher performed most of the data coding and analysis through phases one and two of the 

data analysis, but with continuous input and support from two other researchers. The important final 

stage involved the most active involvement from all researchers.  

 

This third step of the qualitative analysis was when the research team not only drew final conclusions 

from the data, but also re-visited the data several times to cross-check and verify the patterns which 

had been seen emerging. It should also be pointed out that each case was first analysed individually in 

order for the researchers to fully grasp the digital transformation in each company, and then a cross-

case analysis was performed where similarities and differences between the case companies were 

identified. The results and conclusions of this research were presented to, and discussed with, the 

participating companies. This strengthens the reliability and validity of the empirical observations as 

it offers an opportunity to not only make corrections and adjustments to the empirical data, but also to 

actively contribute to the conclusions made throughout the abductive process.  

 

 

4. Result 
 

The following section will describe the digital servitisation process of Alpha, Beta, Gamma and Delta, 

including drivers for the servitisation strategy as well as barriers and opportunities experienced in 

different stages.  

 

4.1 Alpha 
 

The Alpha servitisation journey was initiated several years ago in the form of various technology 

projects seeking to discover possibilities connected to the cloud, and what different services could 

potentially be developed. One manager expressed stated: “This began as some sort of proof-of-concept 

to show that you can connect a machine up to the cloud service. And it has taken us quite some time 

to develop this technology” (Manager, Alpha). 

 

At this point, the digitalisation efforts were not a coordinated approach at company level, but rather 

became isolated projects executed within existing structures and by existing teams. This ‘silo’ 

approach resulted in several different digitalisation efforts, where resources and capabilities were not 

shared among different projects and initiatives. A major insight for Alpha then became that the 

solutions were not scalable, and resources were not efficiently used. One manager expressed that a 

scattered approach was logical neither “from a budget perspective” nor a “technical and engineering 

perspective” (Digital Solution R&D Manager, Alpha). 
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The president of Alpha then directed that all equipment from Alpha should be connected to move 

forward with the digitalisation strategy. One respondent characterised the CEO’s decision as: “All 

products that we launch from now on should be connected, or enabled for connection”(Manager 

Alpha). 

 

Alpha firmly understood that different services might have numerous benefits for their business. 

Company representatives described several opportunities in our interviews, for example that services 

might help drive the sales of consumables in relation to the existing equipment business; that services 

were a great means to get closer to customers by understanding them better and thereby facilitating 

better relationships; and that services create lock-in effects. Alpha introduced several new business 

models to leverage on opportunities connected to digitalised product-service offerings. 

 

Alpha has concluded that a common platform, which could be the foundation for several business 

models, and where resources were shared, was the correct way forward. This was formulated by one 

manager as the “platform is the building block of everything” (Digital Solution R&D Manager, Alpha), 

and one common platform will include capabilities that can be reused in several business models.  

 

However, our interviews with Alpha also identified a number of new challenges generated by a digital 

servitisation approach, which needed to be addressed to further deliver upon the servitisation strategy. 

One reported challenge was related to the fact that products and services were developed using 

different project methods, making it difficult to fully align product deliveries with any software-

enabled service components. This was expressed the following way by one respondent: “The hardware 

is more of a traditional development process than a lean-agile process. They have to co-exist” (Product 

Manager, Alpha). And further, it was difficult to coordinate product projects and software development 

projects: “It's always difficult to get these things synchronised, particularly on big development 

efforts” (Product Manager, Alpha) 

 

Another barrier mentioned was the challenge to budget for product-service offerings that were 

developed in different parts of the organisation. One respondent stated: "I would say that one of the 

big challenges with this transition is that the business case may not match up with the costs " (Product 

manager, Alpha). This was further supported by another response: "At the product management level 

…, it can definitely be a challenge to kind of justify why we want to spend this money on something 

that doesn't have a direct return, it's an indirect return". 

 

A further challenge was related to governance of these projects. One respondent stated: "We drive new 

functionality development within the applications that we're responsible for. And then we identify and 

require specific development by the hardware organization. And we carry them out as separate 

projects. But I wouldn't say that we're very mature in how we handle that…it's unfortunately still on 

an ad hoc basis" (Digital Solutions Product Manager, Alpha). The same respondent continued: "The 

areas where it could be an issue is when we know we require information from products to develop 

new functionality, which requires work from other teams. That's a little bit messy".  
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Another barrier identified was related to communication among different parts of the organisation, 

especially communication between the service-development side of the organisation and the product-

related part, which one respondent claimed was kept to a minimum: "There is not a lot of 

communication” (Digital Solutions R&D Manager, Alpha).  

 

4.2 Beta 
 

Beta had a tradition of developing products, but was moving towards digitally enhanced solutions as 

well. These ambitions began as projects scattered across the company. One respondent explained that: 

“It didn't start off as one digital offering, one digital strategy. It was different initiatives at different 

departments” (Head of service operations, Beta). The same respondent continued: “I know people in 

Beta don't like it, but I call it prototyping. We've been building solutions that the customer has been 

asking for, but it's not with the main purpose of high scalability". 

 

Beta soon realised that enabling new digitally enhanced product-service systems on a case-by-case 

basis was not a feasible way forward. This method was not considered to allow for the scalable 

solutions that would also be suited to handle demanding service-level agreements with customers. One 

respondent stated: "I think a lot of the companies are so stressed to develop cool solutions and show 

they are in the forefront that they have forgotten how to scale it and get it to the market.…  Everyone 

who is an engineer and can program can build, quite simply, good products to show someone. But 

bringing it out to customers, with tough Service Level Agreements, that's another story" (Head of 

service operations, Beta). 

 

To overcome the first challenges experienced, while leveraging on new business opportunities, Beta 

also developed a platform in recent years. One manager explained: “We have developed something 

called digital business technology platform" and “the platform is the backbone". This platform was 

aimed to handle new business opportunities at scale, and to enable different business models. This was 

expressed by one respondent as: "This is more about business development opportunities rather than 

cost saving and stuff like that" (Manager, Beta). Another respondent supported this claim by 

underlining the fact that “the future is not the individual offers, the future is basically how you provide 

some additional value. The customer expects some of these products to talk to each other, and to 

leverage on the total data generated” (Head of service operations, Beta). 

 

A common platform with the right governance was also considered to facilitate speedy introduction 

and allow for rapid deployment of services into new markets. One respondent further underlined this 

by stating: “I think there are two main drivers, consistency in the approach and then, also, profitability” 

(Director, Beta). A couple of new desired business models were mentioned, such as payment per part 

and power by the hour. 

 

In Beta, the common platform recently also received strong support from the top management. One 

informant stated that the current CEO is “guarding the platform", indicating that the digitalisation 

efforts were supported and mandated by the management group.  
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At the same time, Beta faced some challenges in their digital transformation. One manager pointed out 

that it was difficult to keep the entire organisation updated about platform development and to share 

the same overview, stating: "Well, nobody knows what we are doing, honestly, some kind of magic, 

but nobody knows what we are doing" (Manager, Beta). 

 

Another difficulty was how to govern new types of offerings based on products and services. One 

respondent stated: "You need a common kind of governance forum, call it product planning…and I 

mean the solution—not the hardware product, not a software product, not the service—needs to be 

common. And that is where I think that a lot of companies struggle today, including us." And further 

that: "It's so important to have one common body or governance, determining how you should do your 

design rules and set up the architecture, which should be independent from the products that should 

drive your platform" (Head of service operations, Beta). 

 

4.3 Gamma 
 

Gamma has been on a servitisation journey for several years. The digitalisation efforts within Gamma 

started on an ad-hoc basis. One respondent stated: “It often happened that we started to do proof-of 

concepts. They ended up in some kind of silo, and we needed to start over again” (Vice President, 

Gamma). The company also realised, in this phase, that a scattered approach was not a way to enable 

re-use and scalability of capabilities, nor to share resources across projects. 

 

The company started investing in a common digital product-service platform for a number of reasons. 

Some of the most imperative reasons were its capacity to enable several business models based on 

shared resources and capabilities, and also that these new offerings were rapidly scalable. One 

informant explained the following: “The platform is basically the intermediary between the enterprise 

and the customer.... Here, we are talking about some kind of back-end for front-end; it is a platform 

with customer functionalities that we are connecting to different types of offerings. That way we can 

be agile and optimise different business models, business offerings toward the customers" (Vice 

President, Gamma). Another respondent shared this view and explained that the platform is: "a set of 

tools and a collection of things that create a foundation upon which you can create micro services and 

address different things" (Director, Gamma). Another important aspect of a common platform is that 

such an approach is an efficient means to avoid the servitisation paradox. One respondent summarised 

this as: “It's normally very expensive to create profitability in a service and it’s, I would say, almost 

impossible if you're doing it in a silo" (Vice President, Gamma). 

 

In this phase, support from senior management started to emerge, expressed by a respondent as: “High 

management has realised that the service portfolio is something we need to push” (Manager Gamma). 

At the same time, Gamma experienced several challenges. One was related to the actual ownership of 

the new services. When asked about ownership of services, one manager responded: “It depends a 

little bit on what we mean by owning, because what we own is, I would say, the concept” (Vice 

President, Gamma). 

Another challenge identified at Gamma was having a shared overview of new service-offering 

development, including both products and services. “I have no insight there, so I mean, it's very hard 
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to know how those dots connect and where does the responsibility go to the next department or 

function, and also how do we finance it?” (Director, Gamma). 

 

Another challenge pointed out by respondents at Gamma was budgeting or, as expressed in one 

response: “Who is budgeting for what? Whom do you support so that we have an end-to-end 

understanding of all necessary costs to actually make this happen?…. That is a problem” (Vice 

President, Gamma). Another challenge, pointed out by one respondent, was related to planning and 

organising the development work throughout the organization, and to having a shared view and 

direction: “So there is a lot of struggling to consolidate the requirements and needs in order to work in 

one stream, instead of everybody trying to get their own way” (Business Developer Manager, Gamma). 

 

4.4 Delta 
 

At Delta, initial digitalisation efforts were the result of individual drives in different parts of the 

organisation, which were to some extent also questioned within the organization. Respondents found 

it very difficult understand development of a shared digital platform. One respondent stated: “When I 

first spoke about (digitalisation) with my colleagues in R&D, they were laughing… it was quite far off 

from the mental mindset that the company had at that point” (Director, Delta). 

 

In the first generation, services were created more on a project-by-project basis. Eventually, the focus 

became a modular platform approach, whereby resources were shared and reused instead of being 

rebuilt anew every time. This understanding was expressed as: “It can't be scattered now among 

different services, but we're working with that same kind of data-like architecture" (Manager, Delta). 

 

In order to address the drawbacks of individually enabled services, Delta proceeded to develop a 

common enabling platform, which one interviewee described as: "This Delta digital platform, it's a 

suite of components, models in the cloud based on an IoT platform that is then used as a platform to 

develop these solutions, which some of them are very product-like or near to the core business, such 

as remote maintenance" (Manager, Delta). 

 

With this approach, Delta also wanted to enable several other business models, such as outcome-based 

business models. With the digital platform in place, they could upgrade the customer experience 

through various solutions offered throughout the product lifecycle. The platform also allowed Delta to 

make eco-system partners a part of the offerings portfolio. One respondent shared the following 

insight: “From the business side, we have so many requests for new kinds of functions, new kinds of 

solutions, and new kinds of features, that it’s impossible to do much with only our own resources, the 

very limited number of new things created and coming from R&D” (Director, Delta). Another 

respondent underlined the business development capability of the new platform as being a primary 

driver: “The cost, in a way, is not our primary focus, it’s more the value side, on the revenue side. We 

want to make sure it is high-margin business” (Vice President, Delta). 

 

Delta understood that digital transformation is a learning journey, and one company representative 

expressed that: “There has to be a lot of learning and failing and iterations” (Vice President, Delta). 

The company has also worked on moving from an inside out, push-thinking, to an innovation process 
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different services, but we're working with that same kind of data-like architecture" (Manager, Delta). 
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suite of components, models in the cloud based on an IoT platform that is then used as a platform to 

develop these solutions, which some of them are very product-like or near to the core business, such 
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The company has also worked on moving from an inside out, push-thinking, to an innovation process 
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focused on outside-in thinking, and a customer centric process, and this was expressed as an important 

success factor.  

 

It was clear that the company understood the need to align organisational transformation with digital 

transformation. This was expressed in the following way by one respondent: “The biggest thing is, 

let’s say, the organizational culture and the mental mindset required to change before you can step into 

this new way of working” (Director, Delta). The need for one common platform view was expressed 

by one respondent as: “One kind of view of the whole platform (Manager, Delta) 

 

One vice president explained that Delta moved into one organizational approach to overcome some of 

the challenges seen earlier: “So what we did about five years ago, when I was CTO, was to actually 

combine IT and R&D in the same organisation. We knew that, in order to execute the strategy, we 

needed all these assets, and that they need to work very closely together. So, better we put them all in 

the same organisation so that they must work together.” And, “We have the same R&D, same 

Innovation Centre, which develops all our solutions for service, business, and equipment business. So 

they are serving all the business lines” (Vice President, Delta). 

 

Delta includes a position within the organisation, offerings managers, combining strong commercial 

responsibilities with an understanding of both business aspects and technical issues. An offering may 

include different products and services, and the offerings manager has an overview of the parts 

included in the offering.  

 

Delta has arrived at a point where the servitisation strategy delivers tangible financial results. One 

respondent claimed: “We have created a successful, scalable, and profitable business out of it,” and 

that “We had a good first mover advantage” (Manager, Delta). A remaining challenge mentioned was 

transforming the sales organisation to further accelerate sales of new PSS offerings. 

 

The following section will analyse the four cases and identify similarities, differences, and key 

findings. 

 

 

5. Analysis 
 

Our research explored the digital transformation of four large multinational incumbent manufacturing 

companies, with a special interest in how their platform approaches to servitisation emerged, and 

further how these are governed and steered. While the analysis finds several striking similarities, a 

number differences could also be noted.  

 

One difference is the expected scope of a possible PSS system and the complexities which can be 

expected. Gamma stands out by having a seemingly higher complexity with a large number of different 

product platforms, and also by having sales in both business-to business (B2B) and business-to-

consumer (B2C) channels. One consequence is that Gamma may face a higher complexity when, for 

example, integrating sensors and IoT capabilities into their product platforms, perhaps affecting the 

speed of digital transformation, and thereby the opportunities for service creation, since complexity 
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requires coordination across the company (Porter & Heppelmann, 2015). Delta has the most obvious 

strategy for allowing eco-system partners to also use their platform to create customer value. A clear 

and communicated API strategy enables value co-creation with partners and customers (Sjödin et al., 

2020). Delta also stands out with an organizational set-up that combines products and services in one 

development organization. Furthermore, the company uses dedicated offerings managers, who manage 

products as well as services. Delta pointed out that PSS-enabled business models already provided 

noteworthy revenue.  

The similarities between these companies start with similar drivers for a digital transformation. All 

firms have a similar ambition to provide customers with digital product-service systems to achieve 

various strategic goals, for which digital capabilities become necessary enablers. This is in line with 

earlier knowledge, which proposes a large potential when digitalisation is used in servitisation, for 

example in creation of highly individual PSS offerings (Lerch & Gotsch, 2015), or customer co-

creation of value (Sjödin et al., 2020). The studied companies further share an insight that digital 

servitisation presents an avenue for several new, concurrent business models. However, the inclusion 

of new digital business models will not render previous transactional business models obsolete. On the 

contrary, our research verifies earlier suggestions that products remain important even as firms apply 

a servitisation approach. One reason is that products become a key component in new digital PSS 

offerings, and another is fact that some customers prefer a product purchase, and see no need for any 

services included (Huikkola & Kohtamäki, 2018; Simonsson & Magnusson, 2019; Tukker, 2004).  

 

Regarding the specific research questions outlined in our research, we also find similar patterns. Table 

3 presents an overview of our cases, with a further analysis in following sections.  
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Table 3: Overview of the digital transformation of Alpha, Beta, Gamma and Delta 
 

 

 
 

5.1 How digital product-service platforms evolve in established manufacturing companies 

The empirical observations suggest that digitalisation may proceed in stages, and our study further 

proposes that these stages are an entrepreneurial phase, a platform establishment phase, and an 

acceleration phase. All the studied companies first passed through the entrepreneurial phase, in which 

the companies approached enabling new digital product-service offerings one by one. However, one 

finding is that all the companies realised that digitally enabling new product-service offerings on a 

case-by-case basis was not feasible, and that a scalable solution would have to rely on one single, 

modular platform approach.  

 

Entrepreneurial phase 

Our study shows that digital transformation in companies may begin even before a digital servitisation 

strategy is clearly embraced and encouraged by top management. Rather, the studied companies all 
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followed a trajectory where corporate entrepreneurs, who themselves recognise the opportunities of 

digital transformation, initiated various digital PSS projects with smaller and un-coordinated, per-

project approaches. Entrepreneurial orientation (EO) was pointed out by (R. Burgelman, 1983), as a 

“process whereby firms engage in diversification through internal development” (p.1349), and Miller 

further argued that an "entrepreneurial firm engages in product-market innovation, undertakes 

somewhat risky ventures, and is first to come up with ‘proactive’ innovations, beating competitors to 

the punch" (Miller, 1983, p. 771). It has been noted that EO may drive competitive advantage within 

existing corporations similarly to in start-ups (Bedoya, Alzate, & Giraldo, 2018). A later longitudinal 

study identified a positive relationship between entrepreneurial orientation and firm performance in 

general (Gupta & Gupta, 2015), and another study has demonstrated a positive link to product 

development specifically (Ferreras-Méndez, Olmos-Peñuela, Salas-Vallina, & Alegre, 2021). Our 

analysis similarly finds that entrepreneurial orientation became an important factor for the initiation of 

digital transformation, and further that it was the drive a few individuals who first took the initiative 

for change.  

 

Our analysis further found that many digital PSS offerings were initiated at middle-management level 

in the entrepreneurial phase, which helped grow top management support in later phases as insights 

and learning were shared with a wider audience. Top management support then also became crucial 

for the continued establishment of a common platform approach, and related investment. This is also 

in line with Burgelman’s (1983) findings on entrepreneurial activity in large and complex 

organisations. Burgelman pointed out that middle managers may play a crucial role by supporting 

autonomous strategic initiatives, and that an important contribution from top management is 

recognition (R. A. Burgelman, 1983). It is further  in accordance with the ideas of Van De Ven (1986) 

who identified the challenge of “managing ideas into good currency”(Van De Ven, 1986, p. 590) so 

that the ideas can become implemented and institutionalised.  

 

Establishment phase 

The first phase of digital transformation helped build both trust and understanding, and thereby became 

an important step towards wide acceptance by top management. Existing research also points to the 

fact that path dependencies often become major challenges for business model transformation, and that 

managers, for example, tend to make strategic choices based on earlier familiar experiences (Warner 

& Wäger, 2019). We also noticed that the manufacturing legacy of these firms became an initial 

obstacle for digital transformation, as existing knowledge is very product-focused, so that strong 

management support became critical for the establishment of a common platform approach.  

 

Our study identified a number of opportunities that the studied companies see in a shared platform 

approach, very much in line with the opportunities identified with such a platform (Cenamor et al., 

2017; Jovanovic et al., 2021; Simonsson et al., 2020). Such an approach was more specifically noted 

to facilitate a rich offerings portfolio upon a shared infrastructure, which for these firms means 

enabling several different new business models while at the same time saving on the cost of providing 

them. It was further pointed out that a shared platform drives consistency in look and feel across 

various offerings, and is a means to scale offerings fast or enter new markets quickly.  
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However, we also found that the various interfaces among products and services and their 

respective stakeholders quickly become rather complex when they are to be coordinated upon one 

platform. This calls for governance and management mechanisms, to ensure effective planning and 

steering of the development. This is further analysed in relation to the second research question below.  

 

Acceleration phase 

One company in our study, Delta, reached a clear acceleration stage by aligning the digitalisation 

approach with the organisation. Delta chose the approach of having all development aligned within 

the same organisation structure. This is in line with the mirroring hypothesis suggesting the technical 

development be reflected in the organizational ownership (Colfer & Baldwin, 2016).  Whether this 

approach would further accelerate the servitisation strategies of Alfa, Beta, and Gamma also remains 

to be seen, and there are obviously other ways to organise a company that may be equally successful. 

There is, for example, a rich literature stream suggesting an ambidextrous approach to exploit new 

business opportunities (O’Reilly & Tushman, 2008; Tushman & O’Reilly, 1996). Another approach 

could be to form a ‘Digital Services Factory’ spanning the company as a means to more effectively 

pursue a digital offerings roadmap (Ross, Beath, & Mocker, 2019).  

 

Our analysis is in line with Vial (2019) who stated that “digital technologies create disruptions 

triggering strategic responses from organisations that seek to alter their value creation paths while 

managing the structural changes and organisational barriers that affect the positive and negative 

outcomes of this process”. (Vial, 2019, p. 118). With the introduction of digital product-service 

platforms comes such a disruption, which companies need to address by updating existing processes 

and ways of working to fully reap the benefits of the digital opportunity. As organisations are able to 

change their structural set-up in response to current barriers, they may reap the benefits of digital 

transformation (Hanelt, Bohnsack, Marz, & Antunes Marante, 2020) 

 

As the companies entered the establishment phase, they also experienced similar challenges with the 

steering of the platform. This is further discussed in the next section 

 

5.2 What challenges and opportunities related governance and management of product-service 

platforms occur in manufacturing firms pursuing digital product service systems? 

 

Not only did the firms in our study follow a similar trajectory in the digitalisation and later platform 

development, with first an entrepreneurial phase followed by a establishment phase, but our analysis 

further shows that they experienced the same governance and management challenges that played out 

in four dimensions, namely (1) governance, (2) ownership, (3) overview, and (4) budgeting.  

 

Firstly, our analysis found that the firms struggled with the governance of their new PSS offerings, 

especially in the early stages of the digital transformation. We observed that service initiatives tended 

to become new silos alongside existing product management structures, and that consequently products 

and services were managed as separate parts and not as one combined offering. In relation to this, we 

noted a lack of governance fora for the new platform-enabled service development. The platform was 

further seen as an important enabler of service innovation and business development, partly also 
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including external complementors. API strategies, for example, were mentioned as important to enable 

third-party complementors to connect to the platform. Delta especially highlighted this as a central part 

of the servitisation strategy, and a means to enhance customer experience, but Alpha and Gamma also 

discussed this opportunity. While eco-system complementors may extend the value generated, this 

innovation opportunity simultaneously needs governance in the form of, for example, certification and 

onboarding processes (Jovanovic et al., 2021; Sklyar, Kowalkowski, Tronvoll, & Sörhammar, 2019) 

 

Secondly, it was noted that ownership of new PSS offerings tended to depend upon service type, and 

whether the service was product-near or customer-near. The first category is then focused on, e.g., 

servicing the products, while the latter rather addresses various customer processes and how to improve 

them via a PSS offering (Tukker, 2004). A tension could also be noted between existing product 

managers and new service managers regarding the ownership for some service types.  

 

A third challenge area shared among the studied companies was related to a shared and explicit 

overview of development status. This challenge was at least partly related to the different development 

methods used for product and service development respectively. While a stage-gate development 

model was predominant for product development, the companies in our study used a more lean-and-

agile process for service development. A clash of organising approaches may become a barrier for 

service innovation (Simonsson & Magnusson, 2018). For example, this tendency challenged the 

alignment of market introduction of the respective product and service portions of the same new 

offering, and it was furthermore difficult to have a shared overview for new PSS offerings launches.  

 

A fourth challenge area identified related to the budgeting of PSS offerings, namely that PSS offerings 

may require increased investments in, e.g., product capabilities, while revenue from the service might 

end up in a different part of the firm. This tension also appears to limit the speed of transformation, as 

parts of the company measured by the success of their product platforms might be very mindful about 

incurring costs that generate revenue elsewhere.  

 

Our analysis concludes that there is an internal as well as an external perspective on digital product 

service platforms, and furthermore finds that both are used to optimise new PSS business models, as 

well as to innovate new business models. These perspectives must co-exist in governance and 

management mechanisms as well. We see similarities in the development of digital product-service 

platforms as well as how digital product-service platforms require management, just like product 

platforms, to ensure shared time lines, prioritise, and establish commonality versus differentiation 

aspects (Meyer & Lehnerd, 1997; Robertson & Ulrich, 1998). These platforms thus also need 

governance structures to encourage utilisation and value-creation among internal functions and 

ecosystem partners in a controlled way (Jovanovic et al., 2021; Parker et al., 2016).  

 

6. Discussion 
 

The general benefits of digital servitisation are described in the literature, and relate to the value growth 

enabled by digital capabilities (Sjödin et al., 2020), and how this affects existing business models, with 

that transformation follows also a necessary business model update  (Correani et al., 2020; Kindström, 

2010). The literature points towards platform approach in servitization as a means to e.g. enable many 
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2010). The literature points towards platform approach in servitization as a means to e.g. enable many 
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offerings while keeping costs under control (Cenamor et al., 2017; Simonsson et al., 2020). Our 

research concludes that one common digital product-service platform does provide incumbent firms 

with many opportunities in their digital transformation, providing a central resource upon which a 

portfolio digital business model may be enabled by re-using the same resources and capabilities. The 

manufacturing legacy of the studied firms can be expected to create path dependencies, which may 

cause struggles in digital transformation, as suggested by (Warner & Wäger, 2019). In order to 

accelerate their digital servitisation initiatives, we found that firms must organise themselves to ensure 

governance and management of their digital product-service platforms, including their ownership, 

overview, and budgeting aspects, since the steering dynamics of PSS offerings differ from the 

established processes used for product platform development in incumbent industrial firms.  

 

6.1 Implications for theory  
 

Our research adds to existing knowledge by outlining how digital transformation evolved in four 

incumbent manufacturing firms with long product-focused traditions. We identify an entrepreneurial 

phase, an establishment phase, and then an acceleration phase. Different phases in relation to 

digitalisation have been noted also in other studies. One such example found that digitalization happens 

in three waves, the first wave introducing digital support in different work routines, the second wave 

bringing the Internet, and the third wave being synonymous with social, mobile, analytics, and cloud 

(SMAC) computing. (Legner et al., 2017). Verhoef et al. (2021) terms the phases first digitization, 

then digitalization, and finally digital transformation. Also, service research has been described as 

undergoing three phases, namely a formation phase, then a maturity phase, followed by a 

multidimensional phase. Our contribution is to describe the phases firms experience after SMAC 

technologies are available, which has been a gap in the literature (Verhoef et al., 2021). 

 

Our second contribution is related to different dimensions of the governance and management of 

digital product service platforms, especially from an internal perspective. We found these dimensions 

to be (1) lack of governance foras, (2) unclear ownership of new PSS offerings, (3) a shared overview 

and synchronized pace in same-offering product and service development, and (4) budgeting issues, 

as PSS include both products and services, and investments may be needed in units without direct 

revenue return. Digital product-service platforms require management, just like product platforms, to 

ensure shared time lines, prioritise, and establish commonality versus differentiation aspects (Meyer 

& Lehnerd, 1997; Robertson & Ulrich, 1998). These platforms thus also need governance structures 

to drive utilisation and value growth across internal functions and ecosystem partners in a controlled 

way, as earlier research indicates (Jovanovic et al., 2021; Parker et al., 2016).  

 

6.2 Managerial implications 
 

Our research shows that that digital product-service platforms can become important enablers of digital 

business model innovations in manufacturing firms, with the power to connect product platforms to 

other internal and external data sources, interconnect these with each other, and the digital cloud.  

 

Important take-aways for managers include the potential importance of corporate entrepreneurs. These 

help to build knowledge and competence by prototyping, which our research found to be a valuable 

input for the platform-establishment phase. Entrepreneurship and digital prototyping may provide 
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important insights for continued digital transformation, and thereby an important foundation for 

corporate digital strategies.  

 

Practitioners should also note the importance of aligning management and governance mechanisms 

with plans to invest in digital product-service platforms. This aspect needs attention or it might 

otherwise become a barrier for digital transformation.  

 

6.3 Limitations and future research 
 

This study is limited to only four manufacturing companies, all headquartered in Scandinavia. Even 

though all included firms operate globally, future research should also include companies mainly based 

in other regions. Care should be taken with these conclusions, which are drawn from a limited number 

of participating companies. A next step may be to investigate whether our findings are generalisable 

to companies operating in other industries. Another avenue worth exploring would be offering type 

may affect digital transformation, and whether customers and eco-system partners also go through 

digital transformations similar to those observed in Alpha, Beta, Gamma, and Delta. 
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