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ABSTRACT
Purpose - The purpose of this master thesis is to enhance knowledge about how revenue models
for smart, connected and integrated product-services come about. Thus, the author aim to
primarily contribute to the revenue model literature with insights on processual characteristics and
activities.
Method – The thesis uses an exploratory single case-study approach, based on qualitative data
gathered mainly from semi-structured interviews. In total six manufacturing companies and five
experts within relevant areas were included in the study. Data were analyzed through an abductive
analysis approach, and a combination of the Gioia Methodology and Thematic coding.
Findings – The study’s main findings show that the process when designing revenue models for
smart, connected and integrated product-services, is characterized by an iterative phase layout and
a strong customer focus. Key activities include pilot project testing, continuous evaluations and an
organizational transformation, beginning with some initial analyzes to continue with a stepwise
implementation and rollout of a new integrated product-service offer.
Research limitations/implications – This study is limited by the single case study approach,
and the aim to merely develop theory, not practically test it. The study contributes to the revenue
model literature by enhancing knowledge about the processual characteristics when developing
revenue models. Also, the processual framework provides structure and guidance for management
at mature manufacturing companies.
Originality/value – The novel contribution of this study is a processual framework and enhanced
knowledge about the design process in the so far scarcely explored area of revenue models for
smart, connected and integrated product-services.
Keywords - Revenue models; Servitization; Digitalization; Smart, connected products;
Manufacturing industry
Paper type - Master thesis
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1 INTRODUCTION
This chapter provide a background to the studied problem and discuss the areas of interest for
this research. The current research gaps regarding revenue models for smart, connected and
integrated product-services, are identified and discussed, which provides a scope for the study and
leads up the research purpose.

1.1 Background
‘Finding new ways to capture value created by smart and connected product-services, is a key to long-term
profitability within the manufacturing industry’ – Operations Director, Avalon Innovation AB
To choose and design revenue models for smart, connected and integrated product-services is a
huge challenge for the traditional manufacturing industry with its mature products (Porter &
Heppelmann, 2014) due to difficulties in transforming an organization with deeply rooted productoriented culture, capabilities, facilities and infrastructure. Also, to gain acceptance from the
customers, which are used to pay for a product, forms a major challenge (Martinez, Bastl,
Kingston, & Evans, 2010), which demands understanding for what services that creates added
value that the customers are willing to pay for. The importance of the revenue model for a product
manufacturer moving towards becoming a product-service provider, to capture value and become
profitable, is well known (Bonnemeier, Burianek, & Reichwald, 2010). However, no prior research
has presented a process to do so successfully, and insight on what phase companies need to go
through and what activities that needs to be performed, is thus missing. This research therefore
aim to explore the process when design revenue models for smart, connected and integrated
product-services, where the product is characterized by a long presence on the market.
The manufacturing industry are going through a transformation where digitalization and the
emerge of smart and connected products have enabled new service solutions to complement the
traditional product offer (Iansiti & Lakhani, 2014; Frishammar, Dasselaar, & Parida, 2015).
Digitalization is described as the third industrial revolution (Lasi, Kemper, Fettke, Feld, &
Hoffmann, 2014) and have unleashed fundamental changes in almost all industries (Porter &
Heppelmann, 2014; Veit, o.a., 2014). As sensors, processors and software makes products smart
and connected, new possibilities to add value to offerings emerge, often in shape of more advanced
services e.g. analytics and optimization, or offering integrated product-services delivering value-inuse. This development has fueled the manufacturing industry’s servitization journey (Boehm &
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Thomas, 2013), which can be defined as ‘the journey towards a tightly coupled combination of
product and services’ (Martinez, Bastl, Kingston, & Evans, 2010).
Not more than two decades ago manufacturing companies1 generated most of their revenue from
industrial products and machinery, accompanied by maintenance and repair services (Frishammar,
Dasselaar, & Parida, 2015). Over time services have become increasingly important and today
product manufacturers recognize integration of services as a strategic source to sustainable
competitive advantage (Parida, Rönnberg Sjödin, Wincent, & Kohtamäki, 2014; Oliva &
Kallenberg, 2003). Many companies within the manufacturing industry have products with high
maturity, meaning that the technology and the products’ functions have been available on the
market for 20-50 years, e.g. trucks and packaging or production machinery, and the market growth
is relatively slow (Oliva & Kallenberg, 2003). The business and value proposition have stayed the
same in these markets during a long period of time, however their business environment is now
fundamentally changing (Porter & Heppelmann, 2014). After many years of streamlining and cost
savings through efficiency and material improvements, the products have reached a stagnation and
the manufacturers have converged as product quality, performance and price are closing in on
each other (Baines, o.a., 2007). Adding services to the product offer have therefore become an
interesting way for manufacturing companies to differentiate the value proposition and offer
increased customer value.
The integration of products and services can be referred to as Product-Service Systems, PSS. PSS
have been studied since the 1990s, and is defined as ‘an integrated product and service offering
that delivers value in use’ (Baines, o.a., 2007). PSS have proven more difficult for competitors to
imitate (Martinez, Bastl, Kingston, & Evans, 2010), where the companies differentiate themselves
by offering customer solutions, which involve a combination of goods and services that are
integrated to better work together and specifically designed to address a customers’ business needs
(Bonnemeier, Burianek, & Reichwald, 2010). As it follows from the definition by Baines, o.a.
(2007), a PSS bussiness model emphasis the sale of use rather than the sale of product.
In parallel with increased servitization, the manufacturing industry have been affected by
digitalization and the development of new technologies, enabling more advanced high-value
services to complement the product offer. As Porter & Heppelmann (2014) express ‘information
technology is revolutionizing products’. An example by the authors are smart wind turbines which
are connected to other turbines nearby and run as a network where software adjusts the blades to
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optimize the individual wind turbine and in the same time minimize impact on the other turbines’
efficiency. Hence, new technology enables manufacturers to reinvent their mature products in
terms of adding sensors to measure performance, efficiency, availability, errors, repair and so on,
visualize the data and even suggest improvements and conduct optimization, whatever increase
the value for a specific customer. As Frishammar, Dasselaar, and Parida (2015) concludes,
increased availability of advanced technology, thanks to lower costs, are changing the competitive
environment for manufacturing companies fundamentally. Through smart, connected and
integrated product-services, there has been a shift from a transactional deal where the product is
merely shifting owner, to companies selling a function or a result. This development is greatly
changing the business conditions, buyer-seller relationships are becoming longer, risks are moved
from the buyer to the seller as the ownership is staying with the seller (Bonnemeier, Burianek, &
Reichwald, 2010), and cost-based pricing strategies are shifting towards more value-based ones.
Hence, a new way of doing business is emerging and product manufacturers are forced to address
these new customer expectations and demands to stay competitive.
Unlike a transactional way of selling a product, there are almost endless ways to sell and capitalize
on a product-service bundle. However, many product manufacturers are struggling to create new
profitable value propositions when adding service components, and find it difficult to choose and
develop a suitable revenue model. The revenue model can be defined as ‘the revenue sources, their
volume and distribution’ (Amit & Zott, 2001). These three aspects are all affected be the emerge
of smart, connected and integrated product-services since the very core of the business and how
the company generate revenues and profit are transformed. Thus, instead of having the product
as the main source of income, with a few smaller revenues from installation or repair services,
advanced services may become the largest revenue source, distributed through new partners and
ecosystem infrastructures. The revenue model is therefore crucial to develop product-service
bundles that are both attractive offers to the customers, are feasible, and create a profitable
business for the provider. Since many manufacturing companies have limited capabilities and
knowledge in selling more advanced services and solutions (Martinez, Bastl, Kingston, & Evans,
2010), developing new skills and transforming the organization can be both costly and time
consuming.
To summarize, digitalization and the emerge of advanced technology have fueled servitization of
the manufacturing industry, where high-value services and customer solutions are creating new
ways for product manufacturers to differentiate themselves. This development changes the way
companies capture value, and even if the business opportunities are endless, there are a lot of
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challenges in developing revenue models to become a profitable provider of smart, connected and
integrated product-services.

1.2 Problem Discussion and Research Purpose
The importance for manufacturing companies to address the opportunities unlocked by
digitalization to stay competitive and not lose market shares is generally known (Iansiti & Lakhani,
2014). Also, it is generally known that integration of services into the product-offer, is a way for
manufacturing companies to differentiate themselves and add customer value (Parida, Rönnberg
Sjödin, Wincent, & Kohtamäki, 2014). However, traditional product manufacturers struggle with
how to create new profitable revenue streams when technology transform their mature products
to become smart and connected and when revenues from up-front product sales are diminished
or disappear completely (Porter & Heppelmann, 2014). If organizations fail to create revenue
models that captures the value created by smart, connected and integrated product-services, they
risk only increasing the cost-side of the balance sheet when investing in new technologies and
capabilities, which will result in reduced profitability. Bonnemeier, Burianek, and Reichwald (2010)
conclude that solution providers very often fail to realize moderate prices for their offerings, and
various companies fall short in extracting value from their customers. The PSS literature describes
the ‘service paradox’ as a situation where companies have invested heavily in becoming a service
provider, leading to higher costs, but fail to realize any return (Gebauer, Fleisch, & Friedli, 2005).
The development of new revenue models, suitable for capturing value from an integrated productservice offering, is thereby crucial to secure long-term survival.
Despite its importance, research on revenue models is scarce. Firstly, earlier research has mostly
focused on developing the whole business model (Wallin, Chirumalla, & Thompson, 2013), where
the revenue model is mentioned as passing, but rarely is the key focus of research. Authors
commonly divide the business model in value creation and value capturing (Amit & Zott, 2001),
where the revenue model is considered part of the later and often mentioned as an important mean
to become profitable. The authors Veit, o.a., (2014), argue that existing research fall short in
answering questions like ‘what do optimal and future revenue models and pricing strategies look
like?’, but are essential for companies wanting to explore the business opportunities that
digitalization unlocks. This gap in the existing research is especially noteworthy, since several
studies state the importance of value capturing for a company to become profitable (Ng, 2010;
Veit, o.a., 2014), and a successful product-service provider (Baines, o.a., 2007).
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Secondly, the research done particularly on revenue models have mostly been from the angle of
the pricing strategy discipline (Bonnemeier, Burianek, & Reichwald, 2010), which focus on
different pricing strategies (Hinterhuber & Liozu, 2014) or more specific pricing calculations for
product-service bundles (Kameshwaran, Viswanadham, & Desai, 2007). Still, as Bonnemeier,
Burianek, and Reichwald (2010) observe, only a few scientific attempts have been made to address
issues of pricing service solutions, this despite the growing practical importance of solution selling.
A few studies have focused on comparing and evaluating different types of revenue models for in
the context of the software industry (Chai, Potdar, & Chang, 2007; Ojala, 2012). However, no
attempts have been found on describing the actual process to design a revenue model. Thus, there
is a lack of insights of how to develop revenue models and what aspects to consider, and a process
is needed to guide mature product manufacturers through the activities.
In conclusion, researcher agrees that new revenue models are crucial for manufacturing companies
to stay competitive, and is a vital part to become profitable when transforming their mature
products to a smart, connected and integrated product-services. Also, literature underscore the
growing need to focus on revenue models in the research on business models, where customers’
willingness to pay for content should be studied further (Veit, o.a., 2014). However, existing
literature either focus on the business model and the revenue model ends up in the shadow (Amit
& Zott, 2001), or the focus is more on different kinds of revenue models or pricing strategies. No
literature has been found on the process when designing revenue models, neither in general or in
the specific context of digitalization as an enabler for increased servitization. Hence, prior research
has largely been focused on describing what a revenue model IS, but not how such models COME
ABOUT. The literature thereby provides a scope to explore the development of revenue models
in the context of smart, connected and integrated product-services, and more specifically the needs
and challenges when designing revenue models for a mature industry like manufacturing. The
purpose of this thesis is therefore to enhance knowledge about how revenue models for
smart, connected and integrated product-services come about.
To fulfill the purpose, the research attempt to build theory, rather than try and test theory, by
developing a processual framework for how revenue models for smart, connected and integrated
product-services come about. The next chapter provides a theoretical framework on which the
study rests. After that the methods chosen for this research are presented, followed by the analysis
and findings, leading up to the chapter where the processual framework is proposed. Lastly, a
discussion on theoretical and practical contributions, limitations and future research is ending the
paper.

5

2 THEORETICAL FRAMEWORK
To understand how revenue models for smart, connected and integrated product-services come
about, literature from three different research areas have been studied; servitization and PSS,
digitalization, and revenue models. The theoretical framework act as a theoretical foundation,
where the first section discuss how servitization affect the manufacturing industry, also theories
on PSS business models are providing an enhancing knowledge on how service integration affect
the nature of the business. The second area discuss how smart, connected products act as an
enabler for increased servitization and PSS. This includes an introduction to the nature and
capabilities of smart, connected products, and elaborate their impact on the way a manufacturer
captures value. The third reviewed literature area explore existing research on revenue models, and
provides insight on what different models that exist and what prior research have found regarding
the process of designing revenue models for the manufacturing industry. Altogether, the
theoretical framework has the purpose to create an understanding for how to design revenue
models, that constitute the base for developing a process to guide product manufacturers to
become profitable providers of smart, connected and integrated product-service.

2.1 Servitization of the Manufacturing Industry
Servitization can be seen as ‘the strategic innovation of an organization’s capabilities and processes
to shift from selling products to selling an integrated product-service offering that delivers value
in use, i.e. a PSS’ (Baines, o.a., 2007; Martinez, Bastl, Kingston, & Evans, 2010. The success story
of Xerox is a good example of a company’s servitization journey, moving from selling a pure
product, a copier, to instead charging the customers for the number of copies produced
(Chesbrough & Rosenblom, 2002). There exists many ‘pro:s’ to increased service integration and
many authors discuss the drivers and advantages with PSS. In 2009 the authors Ray and Cheruvu,
conducted a review on PSS literature where the major driver for competitive PSS was identified
as; customer affordability, revenue generation opportunity, global competition, technology
development and environmental sustainability. Oliva and Kallenberg (2003) motivates increased
integration of services into core product offering with; 1) economic arguments, services generate
more stable source of revenue and have higher margins which leads to increased revenue on
installed product base, 2) customer argument, customers’ demand for service are increasing and
firms needs to be more flexible as well as increase technological complexity to meet the need for
higher specialization, 3) competitive argument, services are more difficult to imitate because of
less visibility and more labour dependence.
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When products can be seen as physical artefacts, services are defined as ‘a process that leads to an
outcome during the partly simultaneous and unique production and consumption processes’
(Grönroos, 2008). A PSS is thus, as Tukker and Tischner (2006) states, a combination of tangible
products and intangible services designed to jointly fulfil customers’ needs. When servitization
stress the processual aspects and a transformation (Baines, o.a., 2007; Martinez, Bastl, Kingston,
& Evans, 2010), PSS is considered a business model (Parida, Rönnberg Sjödin, Wincent, &
Kohtamäki, 2014) with a specific type of value proposition.
Since the beginning of PSS literature in the 1990s, academia has proposed various ways to classify
PSS business models. One generally adopted classification is Tukker’s (2004) three categories
based on the degree of service integration; product-oriented services, use-oriented services and
result-oriented services. In product-oriented business models, focus is still on sale of products, and
services are merely add-ons. These services can be product-related like maintenance and repair, or
they can be of consultancy character where the provider for example offers advice to improve the
performance of the product. In the use-oriented PSS, the product is still central but the business
model is not focused on selling the product. Instead, the ownership stays with the provider and
the product is made available through different leasing or rental contracts. The customer pays for
the use of the product and the provider is responsible for repair, maintenance and spare parts.
Lastly, the result-oriented business model is based on an agreement between the customer and the
provider on a result and no pre-determined product is involved. In such a PSS, services like activity
management and outsourcing is common, where performance indicators secure quality in
outsourced services. Also, pay per service unit is considered a result-oriented business model,
which means that the customer buys an output of the product based on the level of use.
As a consequence of an increased level of servitization, strategies become more customer-centric
(Martinez, Bastl, Kingston, & Evans, 2010). According to Oliva and Kallenberg (2003), the
customer orientation consist of two distinct elements; the shift from product-oriented services to
user process oriented services, and the shift in nature of the customer intersection from
transactional-based to relationship-based. In their research, Oliva and Kallenberg, have focused
on the transition process from product to service orientation, for a product manufacturer with an
installed product base. This is the case for many manufacturing companies with mature products,
many of which already are service providers in the sense of selling add-on services like support
and repair. Oliva and Kallenberg conclude that the customer interaction requires a fundamental
re-orientation with closer relationships and co-creation. Martinez, Bastl, Kingston, and Evans
(2010) add to that the importance of not only creating value for the customers but together with the
customers, when offering product-service bundles. The authors decribe the so-called ‘servitization
7

continuum’, how a higher level of servitization broaden the intersection between customer and
supplier, leading to a much closer relationship which demands a different degree of insigiht into
the customers’ problems and applications.
Turunen (2013) presents in her doctoral dissertation, the development of services offerings in
manufacturing companies as a process where the scale of the offering increases as time pass. The
company is suggested to move from being a pure product manufacturer through five stages to
finally offer outcome-based contracts. Other authors are also suggesting a processual journey,
beginning with simpler add-on services not too far from the organization’s existing capabilities
and core competences. However, to generate significant financial value, research has shown that a
more comprehensive organizational transformation is required (Parida, Rönnberg Sjödin, Wincent,
& Kohtamäki, 2014). This stress the importance of investigating high-value-added services early
in the transformation process and evaluate the organizational effects.
Despite the many advantages for manufacturing companies to increase service integration, there
are still challenges and barriers to overcome. Since the implementation of PSS requires large
investments in building capacity, acquisition of new capabilities and new technologies, it may be
first in the long-term perspective that a new PSS strategy becomes profitable (Martinez, Bastl,
Kingston, & Evans, 2010). Mont (2002) add uncertainties about the cash flow as one important
barrier that stems from switch from short-term profit generation to long-term. Veit, o.a. (2014)
states that key research challenges are about capturing value with PSS. This knowledge stress the
importance of finding sustainable revenue models that are feasible and profitable during longer
periods of time. Also, due to the gradually increase of service integration suggested by Turunen
(2013), flexible revenue models that can be adapted or replaced, is likely to be favorable.
According to Bezerra Barquet, Gouvea de Oliveira, Roman Amigo, Cunha, and Rozenfeld (2013),
several authors argue that one of the major barriers companies are facing when adopting PSS, is
the change in culture form product to service orientation. A conclusion that Meier and Massberg
(2004) shares when they argue that a major challenge for manufacturer is to identify the changes
required in their businesses, a challenge derived from the difference between PSS and the
traditional way of developing and selling products. Wallin, Chirumalla, and Thompson (2013),
express the challenge for manufacturer when exploring how to develop a PSS as ‘taking a mental
break from their product’. The authors mention history and attachment to the product as two
aspects that makes it difficult for the company to see and accept when innovation opportunities
require changes in their core product.
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To become profitable on high-value services and for example be able to offer optimization
services, real-time knowledge about your product and the environment it is operating in, is needed.
To ensure high availability on a production equipment, and take the risk of offering long
guarantees, product and usability data is required to predict maintenance and ensure proper use.
This is two examples where sensors and more advanced technology becomes interesting for
product manufacturer since they act as an enabler for increased service integration and most
important, a profitable PSS.

2.2 Digitalization as an Enabler for Increased Servitization
Since the 1960s and 1970s, advances in IT and technology has enabled productivity gains which
has revolutionized the manufacturing industry repeatedly. The rapid pace of technological
developments has created enormous business opportunities (Iansiti & Lakhani, 2014) and
opportunities for creation of new wealth (Amit & Zott, 2001). As products become more
sophisticated they are able to learn from their environment, make self-diagnose and adapt to users’
needs. Consider Joy Global’s Longwall Mining System, by making the machines smart and
connected, the whole machine fleet are autonomously operated far underground, overseen only
by a few human operators from the mine control center located on the surface (Porter &
Heppelmann, 2014). Machines are continuously monitored for performance and faults, and are
coordinated with other equipment to improve mining efficiency.
A concept that has arisen in the context of digitalization, is the Internet of Things, IoT, which has
been defined as ‘a world where physical objects are seamlessly integrated into the information
network, and where the physical objects can become active participants in business processes…’
(Haller, Karnouskos, & Schroth, 2008). Porter and Heppelmann (2014) refer to IoT as the third
wave of IT-driven competition, where automated individual activities in the value chain constituted
the first wave in the 1960s and 1970s, and the rise of the Internet unleased the second IT-wave
during the 1980s and 1990s (ibid.). Much of the technology used today has existed for a long time,
however it has not been available for the ordinary person due to high prices. During the last decade
though, this has changed and the price for advanced technology have decreased substantially,
making advanced technology available for everyone. A good example is to consider the price for
a flat screen TV today and ten years ago when it cost two moths salaries to be able to afford one,
it is a drastically decrease in price, and in the same time a huge increase in audio and sound quality.
Porter and Heppelmann (2014) identifies three elements that constitute a smart, connected
product, 1) the physical component, which is the product’s mechanical and electrical parts, 2) the
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‘smart’ component, comprising the sensors, microprocessors, software, data storage, and often an
embedded operating system and user interface, 3) the connectivity component, which comprise
the antennae, ports and protocols that enables wired or wireless connection with the product. The
authors elaborate around the capabilities of smart and connected products and group them into
four areas; 1) monitoring, 2) control, 3) optimization and 4) autonomy, each area build on the
former one/ones. Monitoring of the product’s condition, its external environment and the
product’s operations and usage, is facilitated by sensors and external data sources, which enables
alerts and notifications. Control refers to the control of the product’s functions and possibilities
to personalize the user experience, which is enabled by embedded software in the product of in
the product cloud. Optimization of product operations and use can be enabled by monitoring and
control capabilities, through algorithms to enhance product performance and allow predictive
diagnostics. Autonomy can be practiced when having capabilities within the former three areas.
This means that product operations can be run autonomously, self-coordination of operations
between products and systems is done, autonomous product enhancements and personalization,
and lastly self-diagnosis and service is possible.
The smart and connectivity component are in many cases what enables a product manufacturer to
be able to sell service solutions (Porter & Heppelmann, 2014). If considering the different PSS
business models suggested by Tukker (2004), product-, use- and result-oriented, the degree to
which technology is being integrated increases as value are delivered more through service content.
A prime example is the result-oriented business model when selling a functional result, without
some integration of technology is almost inevitable to be able to offer ‘pay per service unit’ or
functional result. Consider a truck where the customer pay per ton transported from position A
to B, or a wheel loader where customers pay per lift, some kind are sensors to monitor and count
the amount to base the payment on is necessary. No matter how much you trust your customer
there is impossible for a driver to count the number of lifts done during a day. But also, simpler
services like repair and maintenance contracts common when offering a PSS solution, can be
proactively managed when products become smart and connected, and the machines location can
be synchronized with available spare parts and workshop slots.
A famous example of a result-oriented business model is Rolls Royce’s ‘power-by-the-hour’, where
the company, instead of selling gas turbine engines and transferring ownership to the airlines,
deliver a service where the customer is paying for number of hours the engine has run (Baines,
o.a., 2007). The business model requires accurate data about the engines performance and use to
be able to improve engine efficiency and plan maintenance and spare part services. Information
on usage secures that the engines are run properly and makes it possible to leave guarantees or
10

charge for careless usage. Another example is how General Electric’s found a way to increase
capacity on the energy company E.ON’s wind farm. Instead of trying to sell more wind turbines,
GE used sensors to connect all turbines to a software, enabling dynamic control and real-time
analytics. By extracting useful data GE could generate value through optimization of equipment
performance, utilization and maintenance (Iansiti & Lakhani, 2014). In that way, GE managed to
gain a long-term relationship with its customer by create value through technology and
importantly, capture value and make it a profitable business by adding advanced services to the
value proposition, rather than merely selling more hardware.
To become profitable when grounding payments on usage of products, information is obviously
crucial. This is where the smart and connectivity components become interesting and act as
facilitators for the product provider to collect the required information (Porter & Heppelmann,
2014). Some product manufacturer use the information extracted purely for internal optimization
or to increased knowledge about their own product. In this way, digitalization act as an enabler for
lowing costs (Iansiti & Lakhani, 2014). Other companies use technology to create new value
propositions and hence create new, service oriented, revenue streams. Just as digitalization enables
increased servitization, servitization creates a demand for suppliers to monitor and control their
products. Monitoring the products’ status, performance and usage become extremely important
to control opportunistic behavior (ibid.) in the business models where ownership, and thereby risk,
stays with the supplier. In these cases, use of technology, both hardware and software, to monitor
and analyze the product, is inevitable as there is no other way to control products located on
customers’ sites 24 hours a day.
According to Tongur and Engwall (2014), technology shifts are among the most lethal treats to
any successful business and the causes if failure, as well as strategies for success, is profoundly
difficult for mature companies to identify in advance. One of the reasons for this is described as
technology shifts usually demands development of new core competences. The challenge is
therefore, when present core technology and add-on services loose in value for the customers, to
know how, and what, value that will be captured in the future (ibid.). Frishammar, Dasselaar, and
Parida (2015), have studied how smart, connected and integrated product-services transform
industries and more importantly how to profit from innovation of these types of product-service
bundles. One of their main suggestions is to reassess the business model to find future revenue
streams and new ways to capture value.
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2.3 Revenue Models for Smart, Connected and Integrated ProductServices
To be able to profit from these new business opportunities unlocked by smart, connected and
integrated product-services, new value proposition emerge and hence new, suitable revenue
models are needed to capture the value created. The revenue model is usually considered a
component of the whole business model, which describes an organization’s revenue streams
(Osterwalder & Pigneur, 2010), and the two is understandably often confused (Amit & Zott, 2001).
A business model enables revenue generation however, as presented earlier, a revenue model
describes ‘the revenue sources, their volume and distribution’ (ibid.), or simply ‘the means by which
value is captured’ (DaSilva & Trkman, 2014). As Amit and Zott (2001) points out, the business
model and the revenue model is ‘complementary yet distinct concepts’, where the business model
primarily refers to value creation whereas the revenue model mainly is concerned with value
appropriation and how to capture value. The way a company creates and captures value is closely
related, and equally important according to Amit and Zott, who express this close relation as ‘value
is created by the way in which transactions are enabled’. This statement shows the close
connection between revenue models and pricing, where pricing is the more studied area. Despite
the sometime equivalent use of the concepts (Bonnemeier, Burianek, & Reichwald, 2010), Amit
and Zott’s (2001) definition ‘the revenue sources, their volume and distribution’, imply that a
revenue model include more than merely the pricing strategy, e.g. how the revenue is distributed.
Parida, Rönnberg Sjödin, Wincent, and Kohtamäki (2014) states that an increased focus on pricing
in ‘a way that reflects the generated value’ is necessary to succeed in capture value from PSS.
Something that, according to the authors, is extra challenging when customers often expect
services to come at low costs, or even be provided for free. To get customers to accept and be
willing to pay for services, much emphasis is needed on communicating the value that the service
creates (Mont, 2002). The importance of communicating the new value in an appropriate way, is
also mentioned by Porter and Heppelmann (2014), who argue the importance when offering high
value services enabled by smart, connected products, since these types of services often is new
also to the manufacturers’ customers. To make that work, a closer relationship with the customer
is needed, also new marketing practices and new skill set for the sales team is suggested by the
authors. Bonnemeier, Burianek, and Reichwald (2010) also stress the importance for companies
who invest heavily in new technology, to consider pricing processes and its resources to ensure
that substantial value can be extracted from the new technologies. Hinterhuber and Liozu (2014)
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suggest increased focus on revenue management for manufacturing companies, where price levels
are set based on available capacity to conjointly optimize profit.
There exist many different revenue models and some researchers have tried to classify them and
make them more tangible. In their research on revenue models for customer solutions,
Bonnemeier, Burianek, and Reichwald (2010), have identified seven commonly used revenue
models, and seperates the traditional models from innovative ones, see Figure 1. The four
traditional revenue models’ value proposition is characterized by an offering where the value
proposition is based on the conventional products or services, whereas the three innovative
approaches focus on the customers’ actual input or output. Different revenue models can be used
separately, however companies often combine them to create profitable and sustainable revenue
streams (Bonnemeier, Burianek, & Reichwald, 2010; Amit & Zott, 2001)
The traditional revenue models’ performance parameters are only measured in the supplier’s effort
to provide the product or service and hence, the only parameter for price setting is the supplier’s
expenses. For the innovative revenue models, the performance parameters are based more on
customer value, which also is the parameter for price setting. As these revenue models align buyer’s
and the seller’s objectives, great cost savings is provided to the customer, thus increasing their
willingness to purchase (Bonnemeier, Burianek, & Reichwald, 2010). Further, a parameter for
pricing is added which illustrates how price settings are moving from costs for the supplier towards
customer value, as the revenue models becoming more output-oriented.
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Figure 1. Traditional and innovative revenue models. Source: (Bonnemeier, Burianek, & Reichwald, 2010)

Starting from the top, the first two revenue models have value proposition connected to the
product itself. The Product Sales revenue model is simply based on a contract where the
ownership of the property is transferred. If only possession rights are transferred to the customer
the revenue model is called Rent, Leasing or Licensing. The second two models have value
propositions based on services. In the popular Cost plus model, the supplier charge for the
amount of work and adds a sum to ensure profitability. In the service context, this model is
sometimes called Time-and-materials. In the Fixed fee model, the price is set based on an
agreement between the supplier and customer, and is therefore not based on the actual utilization
of the service. Since this model implies that the purchased service is not necessarily consumed, e.g.
support services, this revenue model is most suited when it is possible to specify the service before
signing the contract.
In traditional revenue models, competition, customers’ willingness to purchase and costs, are what
impact the decisions from the supplier’s perspective. The first two remain crucial in innovative
revenue models, however, since the supplier’s internal variables no longer are parameters for price
setting, cost does not. Instead, the solution’s performance in the customer’s business environment
impact decisions as that specific value constitute the value proposition. The Usage-based revenue
model has a value proposition based on an input to the customer’s production process, and
payment is based on pre-negotiated fees which depends on utilization of the solution. The two
remaining revenue models have a value proposition based on an output from the customer’s
perspective. In the Performance-based model, a pre-negotiated price is set based on the
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performance level the provider guarantees. If the provider fail to deliver what was promised,
penalties apply for the provider or discounts for the customer. Lastly, the Value-based model
delivers optimization or productivity of the customers’ internal processes, and pricing can be based
on the amount of cost savings or increased turnover. Customer satisfaction can also serve as
pricing parameter although, it may be hard to quantify. Due to unfamiliar pricing approaches, the
value-based model sometimes face resistance from customers, these are best handle through
adequate communication.
The innovative revenue models are closer connected to value propositions for smart, connected
and integrated product-services than the traditional ones, due to the nature of the performance
parameters where usage or availability are what generate customer value and thus constitute the
value propositions’ input or output. Outcome-based models create new dependencies and risks as
well as revenue opportunities (Iansiti & Lakhani, 2014). Bonnemeier, Burianek, and Reichwald
(2010), suggests that this risk needs to be incorporate into the price of the solution as the
ownership stays with the supplier instead of being transferred to the customer. Also, a longer timeperspective is vital when calculating generated revenue for smart, connected products due to the
required investments in new capabilities and technologies when adopting a new product-service
strategy, (Martinez, Bastl, Kingston, & Evans, 2010).
As discussed above there are several studies done where different revenue models are defined and
discussed. However, no research has been found on the process that companies could follow when
trying to create profitable businesses around their smart, connected products, or how revenue
models for this context come about. Most studies that touch upon the subject has approached it
from the pricing discipline. Kameshwaran, Viswanadham, and Desai (2007), are for example
studying pricing of product-service bundles and state three decisions companies need to make; 1)
whether to enter the service market, 2) if so, whether to provide the service independently or as a
bundle, and 3) what the optimal price is. The authors are then connecting the decisions to the
offerings P – product only, P+S – product and service independently, and PS – product-service
bundles. However, no guidance is provided on how the develop the revenue model or which one
to choose.
Porter and Heppelmann (2014) stress the importance to not wait too long to get started to not risk
competitors to get a lead, they therefore suggest starting the learning curve by beginning to collect
and analyze data early to get going. Iansiti and Lakhani (2014), offer a broader proposal for how
to approach digitalization based on learnings from the companies studied in their research, many
of which were mature manufacturing companies. First, apply the digital lens to existing products
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and services, to identify processes and needs where technology and connectivity potentially can be
used to solve problems. Second, connect your existing assets across companies, examine
opportunities with your assets and new synergies with other industries and start-ups. Value
connections with your customer, as well as your knowledge of their needs and your capabilities
built to meet them. Third, examine new models of value creation, explore what new data you can
accumulate how you can recombine your business components to generate value to new
customers, or add value to existing ones. Forth, consider new value-capture modes, digitalization
may deflate some of the old models Consider if you can monetize the created value better on other
customers or, through value-based pricing or outcome-based models. Fifth, use software to extend
the boundaries of what you do, complement your existing capabilities and customer relationship
with software-related skills, and let software developers help you become better at creating and
extracting value.
Even though there is not too much research done on the process to design revenue models, many
studies come across aspects that might affect, and therefore must be considered, when designing
revenue models. Since smart, connected and integrated product-services contributes to a closer
customer-supplier relationship (Martinez, Bastl, Kingston, & Evans, 2010; Porter & Heppelmann,
2014), there is need to understand the customers’ needs to a larger extent. Customer acceptance is
thus an important aspect discussed by many researchers, both in the field of PSS and digitalization.
Customers, especially in mature industries, are used to pay for product itself, with exception for
repair and maintenance services. A shift to view value in performance level or result, instead of
product features and their spread sheet, is thus a mind twister for them. Iansiti and Lakhani (2014)
therefore argue the importance of identifying where there are possibilities to create and add value
for the customer, and just as important, be able to communicate that value. Customer acceptance
includes both acceptance for the new value proposition, paying for an intangible service instead of
a physical product, and acceptance for the price put on the new offer, which Tukker (2004) states
needs to reflect the value created for that customer. This is a bit trickier when dealing with smart,
connected and integrated product-services, since these types of offers demands more flexible
customer-supplier relationships. Because of the nature of the more output-based revenue models,
what creates value for one customer might not be interesting at all for another. To exemplify, for
a manufacturer that runs its production 24/7 all year around, proactive and scheduled maintenance
greatly affect the profit and any percent higher availability is highly valued by that manufacturer.
For another company which only runs the production 6 hour a day, precise and accurate
production parameters are higher valued. Hence, the willingness to pay for a service very much
depend on the value it is creating, and the same service can create very different value depending
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on the customer. Consequently, manufacturing companies needs to be more flexible to adapt to
different customers’ needs to create a high value and adapt the price accordingly. Baines, o.a.,
(2007) underscore the importance to design a PSS on a case-by-case basis viewed from the
individual organization’s perspective.
Ng (2010) identified four major movements which she believed would impact the future of pricing
and revenue models. First, higher inclusion of customers and other stakeholder in value cocreation is expected to impact pricing. Second, value in services reside from complex service
systems where multiple stakeholders contribute and gain from the system, creating a need to
incorporate systems thinking when developing pricing models. Third, future payments will be for
rights or use, rather than exchange of ownership and forth, understanding the context of use and
the combination of products and services lead to new pricing mechanisms, bundling and new
revenue opportunities.
To summarize, several researchers have studied pricing strategies and pricing of service solutions,
the revenue model is though still, despite its high importance to become profitable, quite
unexplored. What is clear though, is that these types of product-services change the way product
manufacturers can capture value and become profitable. No research has been found to study the
process when designing revenue models any deeper, and especially not in the context of smart,
connected and integrated product-services. Especially there is lack of a structured method for
manufacturing companies to find guidance in when taking their first steps towards becoming a
profitable provider of smart, connected and integrated product-services.
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3 METHOD
This chapter present the research process and the methods used to fulfil the research purpose,
including the research approach, the chosen approach and strategy. A thorough description of
how data was collected and analyzed is presented. Also, the measures used to improve the research
quality can be found at the end of the chapter.

3.1 Research Approach
Due to the limited literature written on how to design revenue models for smart, connected and
integrated products-services, this research adopted an explorative approach (Saunders, Lewis, &
Thornhill, 2009). The research was conducted as an abductive case study, where theory emanated
from an embryo of a theoretical framework, which were tested in the empirical world (Dubois &
Gadde, 2002). The approach was suitable when the purpose was to make new discoveries and
develop existing theory, rather than generate and test new theory (ibid.). Also, the combination of
an inductive and a deductive approach enabled an iteration between theory and empirical data, as
theory could help interpret and give context to findings, and guide interview protocols, codes and
themes. This iterative approach is advantageous according to Dubois and Gadde, as it increases
understanding for both the empirical and theoretical phenomenon. Also, a case study enables
collection of more in-depth data and increased understanding within a specific context (Yin, 2009).
Due to the purpose of this study, revenue models for smart, connected and integrated productservices, in the context of mature manufacturing industry, constitute the unit of analysis. To get a
broader and more thorough view, the case study included both manufacturing companies with
mature products, and experts on digitalization/IoT, pricing strategies and product development.
For a closer description of the six manufacturing companies participating in the research, see Table
1.
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Table 1. Presentation of the product manufacturing companies participating in the research.
Product
manufacturer
JBT Foodtech

Tetra Pak

Alfa Laval

Husqvarna

Kalmar
Industries

Inwido

Industry

Product-service offer

Revenue models

Food
Processing

The offer mainly includes a separate product sale
were traditional service contracts are offered in two
levels, PRoCARE. Level two includes, on top of
support and inspections, spare-parts and proactive
inspection/service intervals. So far, no offer is
based on smart, connected products, although it is
being investigated.
Offer separate products, contracts for consumables
like packaging materials and spare parts, and
traditional service contracts like support,
maintenance and training. So far, no offer is based
on smart, connected and integrated productservices, even though it is currently being
investigated and tested.

Product Sales;
(Rent, Leasing of Licensing);
Cost plus; Fixed fee

Food
processing
and
packaging

Technologies
within heat
transfer,
separation
and fluid
handling

Offer traditional product sales with separate service
contracts. Included in the Alfa Laval 360° Service
Portfolio, are some more advanced services offered
e.g. condition monitoring and performance-based
maintenance.

Forest, park
and garden
equipment

Offer both separate products and traditional service
contracts, but also integrated product-services e.g.
Husqvarna Fleet Service, were the products are
equipped with smart and connectivity components
and customers can subscribe for information
services on machine performance on monthly basis.

Trucks and
mobile
equipment,
equipment
for ports and
cargo
handling
Supplier of
doors and
windows

Offer separate products and service contracts, but
also more advanced and integrated productservices within the KALMAR SMARTPORT
PROCESS AUTOMATION, with monitoring and
optimization services.
Offer products separately through the company’s
many brands. Basic services like installation and
repair is optional. More advanced and integrated
product-services is explored through the future of
‘smart homes’.

Have just begun exploring revenue
models for more advanced service
solutions.
Product Sales;
(Rent, Leasing of Licensing);
Cost plus; Fixed fee
Are currently testing different
revenue models for integrated
product-services, however still lack a
systematic process.
Product Sales;
(Rent, Leasing of Licensing);
Cost plus; Fixed fee
Have begun exploring
opportunities with more usagebased models, but still lack a
systematic process.
Product Sales;
Rent, Leasing of Licensing;
Cost plus; Fixed fee
Are currently elaborating with
Usage- and Performance based
revenue models through systematic
tests and pilot projects.
Product Sales;
Rent, Leasing of Licensing;
Cost plus; Fixed fee
Are elaborating with Usage- and
Performance based models through
tests on key customers.
Product Sales;
Cost plus; Fixed fee
Are considering more outcomebased revenue models in the
context of ‘smart homes’. However,
have not yet begun addressing the
design process.

3.1.1 Research process
To secure a systematic and thorough method, and enable an iterative approach, the research
followed a three-phase process. The first phase intended to create an overall understanding of
both the theoretical and the practical side of the problem. Hence, the exploratory workshop, most
of the literature review and the exploratory interviews were conducted during this first phase of
research. An analysis of gathered information was conducted as a foundation to base the next
phase.
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The second phase intended to achieve a deeper understanding of the problem to fulfil the research
purpose. More in-depth knowledge was gained through semi-structured interviews,
complementary literature studies and a workshop. The semi-structured interviews directed which
areas of literature to study further, and contributed with insights which were discussed during the
workshop. The workshop acted as a forum for discussion, where gained insights was evaluated
and ideas for the design process were developed further. Before progressing to the final phase of
research, the data from the semi-structured interviews were coded and an analysis of all gathered
data was conducted to identify information gaps and ambiguity.
Finally, the third phase of research intended to complement earlier data and included confirmation
interviews to get deeper knowledge for some specific areas of interest identified during the second
research phase. Also, a third workshop was performed to evaluate the process and secure usability.

3.2 Data Collection
As Saunders, Lewis, and Thornhill (2009) suggest for an approach where theory will be developed,
a variety of methods have been used to collect data. Interviews, workshops and documented
material, have all contributed to fulfil the purpose. Interviews constituted the primary source of
data, to obtain information from people experiencing the situation of interest (Gioia, Corley, &
Hamilton, 2013).

3.2.1 Interviews
Interviews were performed in three waves, one in each phase of the research process. A total of
25 interviews were conducted, see respondents in Table 2. Interview respondents., lasting between
15 to 90 minutes. Out of these, 19 were face-to-face interviews and six were executed over
telephone or Skype. The first wave of interviews was of exploratory character and were conducted
through open discussions to get an overall understanding of the situation and problem (Leech &
Onwuegbuzie, 2008), and to set a direction for the research. In total seven exploratory interview
were conducted and notes were taken meanwhile. The first wave of interview contributed validated
the existing literature and guided the problem discussion as well as the formulation of the research
purpose.
The second wave of interviews were semi-structured with predetermined questions (Ghauri &
Grønhaug, 2005), and a standardized initial interview protocol with some customization depending
on the kind of respondent (product manufacturer or expert) and his or hers hierarchical level, see
Appendix I – Interview Protocol. The interview protocol was also adapted and reformulated as
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the research progressed and interviews revealed new insights and concerns. A total of 12 semistructured interview were conducted, eight of them with product manufacturers, and five with
different experts. These interviews were recorded and a light-version of transcription was
performed to not loose valuable information, but in the same time use resources as efficient as
possible. In the cases when quotes were used from interviews held on other languages than
English, the quotes were translated to represent the meaning in the best possible way.
The third wave of interviews were confirmation interviews, with a purpose to fil information gaps
from the previous interviews as well as clarify and confirm statements (Leech & Onwuegbuzie,
2008). In this case respondents were selected through criterion sampling (Patton, 1990), based on
results from the first two phases of the research. A few specific questions were formulated for
each respondent, to ensure that the information gap would be filled and accurate conclusions could
be drawn. A total of five confirmation interviews were conducted and notes were taken meanwhile.
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Table 2. Interview respondents.
Respondent

Company

Respondent and
Position

Type of
respondent

R1

JBT Foodtech

Director of Customer Care

R2

JBT Foodtech

R&D Manager

R3

JBT Foodtech

R4

Kalmar

Director of Portfolio &
Application
Product Manager

R5*

Avalon
Innovation
Zitha
Consulting

Innovation Manager

R7*

HiQ

Sales & Business
Development

R8

Track Unit

R9

Tetra Pak

Vice President Servitization
& Solutions
Portfolio Strategy Manager

R10

Tetra Pak

Product Platform Manager

R11

JBT Foodtech

VP & GM, EMEA

R12

JBT Foodtech

Regional Sales Manager

R13

Inwido

R14

DeviceRadio

R15

Husqvarna

R16*

Tetra Pak

VP Smart Business
Development
Technical Manager and
founder
Director Product
Management, Information
Products and Connectivity
Portfolio Manager

R17*

Alfa Laval

R18

Avalon
Innovation

R6*

Senior Partner and owner

VP Business Unit Heat
Transfer Service
Operations Director

Wave

Date

Duration
(min)

Product
manufacturer
Product
manufacturer
Product
manufacturer
Product
manufacturer
Expert product
development
Expert pricing
and revenue
models
Expert
digitalization

1

2017-02-01

60

1

2017-02-01

60

1

2017-02-03

60

1

2017-02-07

60

1, 2

60, 45

Expert service
solutions
Product
manufacturer
Product
manufacturer
Product
manufacturer
Product
manufacturer
Product
manufacturer
Experts
digitalization
Product
manufacturer

2

2017-01-18,
2017-03-14
2017-01-24,
2017-03-17,
2017-05-12
2017-03-20,
2017-04-25,
2017-05-12
2017-02-24

2

2017-03-01

60

2

2017-03-02

60

2

2017-03-03

60

2

2017-03-31

60

2

2017-03-16

45

2

2017-03-17

60

2

2017-04-03

60

Product
manufacturer
Product
manufacturer
Expert Product
development

2, 3

2017-03-02,
2017-05-19
2017-03-20,
2017-05-18
2017-05-10

60, 15

1, 2, 3

1, 2, 3

2, 3
3

60, 90, 30

60, 45, 30

45

60, 15
30

* Respondent have participated in more than one interview, for specific details see column ‘Wave’ in Table 2.

3.2.2 Workshops
A total of three half-day-workshops were conducted, one in each phase of the research. The first
workshop was of exploratory character and intended to create a deeper understanding of the
practical side of the research problem. Thus, the participants in workshop 1, presented in Table 3,
were employees at one of the manufacturing company, JBT Foodtech, and two consultants, one
from Avalon Innovation and one from Zitha Consulting. The participants were selected based on
their position, availability and connection to the research area, and five of these had also been
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respondents during the first wave of interviews. Notes were taken during the workshop and
analyzed together with the other findings from the first research phase.
The second workshop was of more structured character with a clear agenda and goal for what
outcome the workshop would result in. It focused on the process of moving from a pure product
manufacturer to become a provider of smart, connected and integrated product-services. As in the
first workshop, this one was also conducted together with JBT Foodtech and participants,
presented in Table 3, were selected based on their position, availability and connection to the
research area. This time three consultants participated, one from Avalon Innovation and two from
HiQ, which also acted like the facilitators. The workshop resulted in a concrete roadmap on how
JBT Foodtech should move forward to find ways to use digitalization to create new business
opportunities. The workshop contributed with valuable understanding for the practical challenges
companies are facing, which could be translated into different demands that the design process
needed to consider. Notes were taken during the session and created a decision support for
relevant questions to focus on during the confirmation interviews.
The third workshop were conducted together with consultant from Avalon, one from Zitha
Consulting and one consultants from HiQ. This workshop focused on the development of the
design process with the purpose to test and evaluate the design process to ensure practical viability.
The process was tested through a fictive case and the process steps were evaluated continuous as
the case were pulled through the design process. This workshop broadened the researcher’s
perspective and gave valuable insights from consultants working with this kind of challenges,
which contributed with a reality check that increased the usability of the design process. The
workshop also revealed and increased the understanding for the process’ weaknesses and possible
improvements. Notes were also taken during the third workshop, and were used to fine-tune the
design process and mitigate its weaknesses.
Table 3. Workshop participens.
Company

Participants

Workshop

Date

JBT Foodtech
JBT Foodtech
JBT Foodtech
JBT Foodtech
JBT Foodtech
JBT Foodtech
Avalon Innovation
Zitha Consultion
HiQ
HiQ
Avalon Innovation

Application Engineer
R&D Project Manager
Director of Customer Care
R&D Manager
Director of Portfolio & Application
Business Development Customer Care
Innovation Manager
Senior Partner and owner
Business Developer
Sales & Business Development
Innovation Management Specialist

1
1
1, 2
1, 2
1, 2
1, 2
1, 2
1, 3
2
2, 3
3

2017-02-14
2017-02-14
2017-02-14, 2017-03-31
2017-02-14, 2017-03-31
2017-02-14, 2017-03-31
2017-02-14, 2017-03-31
2017-02-14, 2017-03-31
2017-02-14, 2017-04-20
2017-03-31
2017-03-31, 2017-04-20
2017-04-20
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3.2.3 Documented material
Documented material such as internal reports, information sheets and investor presentations,
contributed with general information about the interviewed companies. It also complemented
information gaps and validated figures and statistical data, collected from the interviews. Most of
the documented material was distributed by the interview respondents, however some of the
material was found at the organizations’ websites.

3.3 Data Analysis
Due to the study’s abductive nature, the data analysis was conduct in parallel with the data
collection and was continuously compared with studied literature. To create a formal system to
organize data (Bradley, Curry, & Devers, 2007), suitable for a qualitative and abductive research
approach, a combination between the Gioia Methodology (Gioia, Corley, & Hamilton, 2013) and
thematic analysis (Braun & Clarke, 2006), was chosen to guide the data analysis and secure
qualitative rigor. The data analysis mainly followed the methodology of thematic analysis which is
a method that can be adapted to both inductive and theory driven research (ibid.). However, since
the research aimed to gain new knowledge on a relatively unexplored research area, the Gioia
Methodology’s approach was applied making it possible to generate initial codes, sub-themes and
themes without considering existing theories (Gioia, Corley, & Hamilton, 2013). The hybrid
methodology therefore made it possible to develop rather than generate theory, without
reinventing ‘the well-ridden wheels’.
The methodology to create a thematic map included a four-step coding process:
1. Familiarize with data
2. Generate codes
3. Search for sub-themes and themes
4. Create thematic map
The process was based on the three waves of interviews, which created a data structure to build
the findings on. The semi-structured interviews constituted the main data, whereas the first and
third wave of interviews mainly gave direction and validated final themes. Documented material
and insights from the workshops was primarily used to complement the interviews with numbers
and more statistical information such as revenues, the revenue streams distribution and numbers
of employees. Due to an abductive approach, empirical data was continuously compared with
literature to generate suitable codes and themes.
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The purpose with the first step was to get to know and familiarize with the collected data (Braun
& Clarke, 2006), which included the transcribing process of the semi-structured interviews. The
interviews were then read through several times to ensure that the researcher was well acquainted
with the material and had high understanding for its content. As Braun and Clarke, suggests, notes
were taken during the read-throughs on ideas for coding, themes and potential findings. The
importance of focusing on the customers’ needs was for example noted early during the first step
and was initially suggested as a theme but was later translated into a sub-theme.
In the second step, codes, similar to Corley and Gioia’s (2004) 1st-order concepts, were generated
from the respondents’ terms and phrases to identify features from the raw data that could explain
the studied phenomenon in a meaningful way (Braun & Clarke, 2006). To stay true to the
respondents’ words and formulations (ibid.), the terms and phrases were changed to a minimum,
similar to open coding (Corbin & Strauss, 2008).
During the third step of data analysis, similarities and differences amongst the codes were
analyzed and then grouped into themes and sub-themes which created an initial thematic map
(Braun & Clarke, 2006). These were similar to Gioia, Corley, and Hamilton’s (2013) 2nd-order
themes, and as the authors suggests, the themes were evaluated based on their ability to explain
the studied phenomenon and in what way they could fulfil the research purpose. Also, due to the
study’s abductive approach, the codes connection to existing literature were analyzed to guide the
development of appropriate themes (Braun & Clarke, 2006). The theme ‘Sequence of activities’,
was for example chosen to represent the processual connection of the purpose, how something
‘come about’. This step can be considered similar to axial coding, were concepts are compered and
relationships among the concepts are identified (Corbin & Strauss, 2008).
In the fourth step, the thematic map was finalized after themes, sub-themes and codes had been
evaluated, first individually and then in relation to each other (Braun & Clarke, 2006). The third
waves of exploratory interviews confirmed and verified preliminary ideas, leading to some
additions and minor changes in codes and themes. Once a workable data set of quotes, codes and
sub-themes had been identified, the themes were defined and named to make it clear what each
theme is and what it is not (ibid.). This full set of codes, sub-themes and themes constitute the
thematic map, which creates a visual representation of the process from raw data to the final data
structure.
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3.4 Quality Improvement Measures
To ensure a valid research several measures was taken to improve the research quality. Lincoln
and Guba (1985) suggests four quality criterions suitable to establish validity and reliability of
qualitative case study research; credibility, transferability, confirmability and dependability. The
first three deals with the research validity, whereas dependability test the reliability aspect (Riege,
2003).
As Lincoln and Guba (1985) suggests, triangulation was used to increase the research’s credibility.
The interview respondents’ answers were compared with each other, as well as with insights from
workshops and documented material. Due to the abductive approached assumptions had to be
made on the appropriateness of the used theory, the risk of logical leaps and false assumptions
(Saunders, Lewis, & Thornhill, 2009) were therefore mitigated through discussions with
supervisors and continuous comparison of revealed insight with theory. A high transferability
was reached through an interview protocol with predetermined questions which guided the semistructured interview, and a systematic procedure for coding and analysis of data (Riege, 2003).
Also, the multiple company study contributed to the study’s generalizability and the possibility to
draw more general conclusions (Lincoln & Guba, 1985), valid also for other organizations beyond
merely the studied ones. To enhance the confirmability, multiple data sources with different
characters have been used to verify and complement each other, and finally reach the conclusions.
Furthermore, close discussions with the supervisors and four other students have ensured
continues evaluation of findings.
Lastly, the systematic research process and thorough documentation of the method and data
collection and analysis, increased the research’s dependability through offering a structured
process to follow which easily can be repeated. Snowball-sampling of some interview respondent
might have led to similar respondents. However, by interviewing respondent from different
companies, on different positions and within different expertise areas, a nuanced result was
ensured. Also, the researcher has put great value in revealing both observer and participant error
and bias (Saunders, Lewis, & Thornhill, 2009). All interviews and workshops were conducted by
the researcher herself, this may increase the researcher bias (Lincoln & Guba, 1985), however the
bias is the same for all data collection and analysis. Effects of the researcher’s bias on the findings
has also been mitigated through close discussion with supervisors and classmates. Furthermore,
transcription and coding of the data increased the research reliability by forcing the researcher to
base the analysis on spoken and specific words and phrases, rather than on a feeling and
interpretation of the situation and what was being said.
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4 ANALYSIS AND FINDINGS
This chapter aims to fulfil the research purpose: to enhance knowledge about how revenue models for smart,
connected and integrated product-services come about, by analyzing the collected data. Findings from the
interviews are presented and analyzed continuously, with point of departure in the thematic map,
see Figure 2.
CODES

SUB-THEMES

§
§

Feedback loops
Continuous development and adaption

§
§

Strong customer focus
Affective customer relationship

CUSTOMER CENTRIC

§
§

Trial and error learning
Verification and communication

PILOT PROJECT TESTING

§
§

Strategic alignment
Assess organizational implications

§

Change working structures, processes and
routines
Invest in new capabilities and cultural change

ORGANIZATIONAL
TRANSFORMATION

Understand customer's needs, problems and
processes
Set strategic goals

INITIAL ANALYZES

Roll out to specific customer segments and/or
markets
Build content gradually

STEPWISE IMPLEMENTATION
AND ROLLOUT

§
§
§
§
§

THEMES

ITERATIVE PHASE LAYOUT

OVERALL PROCESS
CHARACTERISTICS

CONTINUOUS EVALUATION

CONTENT OF
ACTIVITIES

SEQUENCE OF
ACTIVITIES

Figure 2. Thematic map with codes, sub-themes and themes.

By analyzing the interviews held with manufacturing companies and experts, some general insights
were reached. First, the manufacturing industry is going through a transition towards more
integrated and complicated service offerings. Second, respondents confirm that digitalization and
the emerge of smart and connectivity technology works as an enabler for new value offerings
including more services and solutions. Third, several product manufacturers express how they
have just begun to work more actively with creating new revenue models as IoT enables more
advanced service offerings, but still lack a systematic approach to do so. The need for a process to
structure the development of revenue models in mature manufacturing industry is thus empirically
confirmed.
The chapter is divided into three sub-chapters, each representing one of the themes presented in
the Thematic map. Findings are presented and analyzed continuously, and a table presenting
representative quotes and their connecting to the formulated codes, is opening each sub-chapter.
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4.1 Overall Process Characteristics
The theme Overall Process Characteristics, represent the two main characteristics that were
identified during the interviews; an Iterative phase layout, and a Customer centric process. Some
representative quotes for these, and how they build up the codes, are presented in Table 4.
Table 4. Representative quotes for the theme 'Overall Process Characteristics'.
ITERATIVE PHASE LAYOUT
Respondent Representative Quote
Code
R15
You must get feedback fast and then you make necessary changes in your
revenue model, and then you test again until you have found the right model.
R16
…you work much more agile. Try to find errors as fast as possible by Feedback loops
identifying smallest common denominator and then OUT, and continue to
build or withdraw if it does not work.
R14
A risk is to paint yourself in a corner because the technology that exist today
will be different from the one that will available in the next three to four
years. …flexibility, that you consider the fact that it will be different in the
Continuous
future.
development and
R6
You must accept that both your business model and your solutions are alive,
adaption
you must always add features and build new content. This is nothing new but
it goes much faster, before it took 10 years for the competitors to catch up,
today they will catch you in one to two years.
CUSTOMER CENTRIC
Respondent Representative Quote
Code
R15
I believe it’s important to validate your ideas early so that what you think about
the customer also is correct. It is easy to miss aspects when building services so
to know ideas fly in reality, it is important to work close together with the
customer through the whole development process and validate both that we
address real customer needs and pain points, but also that they are as important Strong customer
focus
for the customer that they are willing to pay for this in some form at least.
R8
And most importantly, something that many forgets, it is the customer! We do
not develop any service without the customer as a co-creation partner in the
project. You ALWAYS do it together with the customer.
R11
So that is really the strategy from our point of view, to get closer to our
customers and be more intimate so that the customers will trust us and see us Affective customer
relationship
as partners, not just a provider of equipment and services.

An iterative phase layout refers to the importance of working in more agile terms when designing
revenue models than the traditional stage-gate and product development processes. There exists a
common view among the respondents that fast feedback-loops are necessary to find profitable
revenue models when developing more service-centric offers. This is in line with theories on the
service development process (Wallin, Chirumalla, & Thompson, 2013), which suggest short
decision paths and higher flexibility. Since smart, connected and integrated product-service
offerings are new for both the manufacturer and the customers, there is need for possibilities to
try the revenue models, but also to be able to change and adapt the models as new insights are
gained. Enabling fast feedback makes it possible to try the solution without 100 percent certainty
on what the best revenue model is already at the start. Instead feedback from customers and
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employees can be collected and the revenue model adapted at the next iteration. Furthermore, IoT
is considered an enabler for continuous improvements and a facilitator for adding content to the
offer gradually as both the manufacturer and the customers learn and matures. Also, since the
technology development is moving fast and demands much faster adaption than the traditional
manufacturing industry is used to, it is important to create a flexible learning process that can be
adapted and developed continuously as new technology becomes available.
The second characteristic, that all respondents have stressed the importance of, the process needs
to be customer centric. The importance to have a strong customer focus and really address the
customer’s needs have been stressed repeatedly, and to not get tempted to do things based on
what is possible instead of what is needed. Unlike the traditional transactional product deal where
products compete through the best performance parameters on the product sheet, the offer of
integrated product-services demands more customized solutions adapted to solve a specific
customer’s problem. In many cases this includes an interactive development process where the
customer is considered a co-creation partner, and both the technical solutions and revenue models
are a result of a collaboration working to fulfil a unanimous goal. Some responded even suggest
this to be the best way to try business ideas and secure the customer’s willingness to pay for a new
service. In the words of one respondent:
I believe you have to be super customer focused and involve the customer both in the development of your solution
and in the development of your revenue model. – R6
As suggested, this also changes the nature of the interaction with the customer, and calls for a
closer and more affective relationship. Road to success both in terms of developing attractive
product-service offering, but also by creating new touch points that makes closer communication
natural, which can lead to new deals. Respondents generally believed that the relationship will
become more like partnerships, and their experience testify of more successful projects when the
customers’ involvement in the solution increases. Also, as goals are aligned through shared
development processes, trust and mutual dependence between the parties will increase and hence,
also customers’ loyalty. Since the process’ characteristics describes the overall features when
designing revenue models for smart, connected and integrated product-services, they will shine
through in the next two chapters as activities and their suggested order is presented.

4.2 Content of Activities
The theme Content of Activities, represent the identified activities that should be included in the
process when designing revenue models for smart, connected and integrated product-services. As

29

can be seen in Table 5, were representative quotes are presented, three main kind of activities were
identified to be important for the design process; Pilot project testing, Continuous evaluation and
Organizational transformation.
Table 5. Representative quotes for the theme 'Content of Activities'.
PILOT PROJECT TESTING
Respondent Representative Quotes
Code
R17
If we have decided this is the way we are going to work, how we are going to
charge, then we probably will test it in some form. We roll it out as a project
with a couple, three pilot countries, to test it and see if it works.
R9
You are going to do something new you never have done before and so you
Trial and error
cannot just plan and execute, you must find ways to explore how this can work
learning
and try in a small and secure scale.
R6
It is really important to understand your solution and that it works the way it is
supposed to. But, it is also important to understand how the business could
work, and test different ones and see what the outcome will be.
R11
So, we picked a few high-profile cases were down-time wasn’t good and we
were able to track down-time over time and now we have case-studies to show
other customers…
Verification and
R17
You must be able to verify the value of the service in some way, or explain the communication
value much more on a service than a spare part. You must be able to
demonstrate and communicate the value.
CONTINUOUS EVALUATION
Respondent Representative Quotes
Code
R11
Because if you take on the risk of producing you take on a lot of other risks.
Today we are not in that business of managing those other risks. So you end
up, yes you can charge for both maybe you revenue models are stronger and
Assess
more viable. But, it is a different mindset, a different business demanding
organizational
different capabilities.
implications
R6
So there exist a huge challenge for the companies to be both effective and have
cost advantages by being big, and in the same time be agile and fast.
R9
What is with servitization, that I believe will happened all over the world is that
you perform strategic alignment with your customers by finding what is good Strategic alignment
for both us and the customers i.e. we both want the equipment to work.
ORGANIZATIONAL TRANSFORMATION
Respondent Representative Quotes
Code
R15
Internally you need to collaborate in new constellations. Typically, as soon as
you begin to develop a digital service around a digital product, a big part of the
organization gets involved. …these services run right through the functions of
the company in a way that is not the case with the traditional product.
Change working
R9
Changes are part of everyday life, but what is special here is that they are very
structures,
radical changes that most people are questioning. If you make a very big change
processes and
around this, then it's a completely different company after it's done.
routines
R8
An example is the whole development phase for a hard-product, which are
completely different from when you develop service and solutions. For service
and solutions, you have iterations where you have models that you build on
three days and then test them on customers.
R8
The whole organization is product-oriented. That means you work in a
completely different way than when you are service and solutionInvest in new
oriented. …the problem is that an OEM completely lack competences within
capabilities
and
that area.
cultural change
R11
We need R&D people to solve the customers’ problems, not just changing
products or enhancing products because their outs.
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Tests and pilot projects is considered a road to success by many respondents when introducing
new service offerings and revenue models to the market. Tests facilitate a trial and error learning,
which are suggested a good approach when having limited knowledge about how to sell integrated
product-services. A representative quote sounded:

‘You have to get fast feedback and then you make changes in your revenue model and test it again until you find
the right model.’ – R14
By experiment in a small scale, risks can be minimized in the same time as opportunities can be
explored and valuable knowledge gained. The way suggested by respondents is to test revenue
models on key customers, representative for the customer segment and/or market you aim to
implement the solution on. Insight from the tests makes it possible to adapt and fine-tune both
the technical solution and the revenue model, as you learn more about your products and how
they perform and create value for different customers. The revenue model is then adapted to
capture as much of the created value possible. One advantage several manufacturers stressed with
pilot projects were higher acceptance from the customers if mistakes or miscalculations occurred.
Thus, by calling it tests and introduce it as a ‘change to learn’ for both parties, it seems as if
customers’ attitudes became more positive and forgiving. Also, successful pilot projects are a
valuable to verify results and prove the company’s ability to deliver what has been promised.
Furthermore, the projects can be used by the marketing and selling department to convince
customers by showing example of successful collaborations and satisfied customers.
Beyond tests, a need for continuous evaluation was identified as respondent kept underlining
the importance of assessing organizational implications depending on which solution and revenue
model that are being adopted. Since the transition towards integrated product-service solutions are
changing the very core of a mature manufacturer’s business, it is considered a success factor to
understand the organizational implications. As respondents concludes, delivering services
demands different capabilities than selling products, hence assessments on how big changes in
capabilities a specific revenue model demands is a key activity. Continuous evaluations are also
about strategic alignment with customers. Several respondents expressed the importance to align
the product manufacturer’s goals with the customers, as service offerings and more outcome-based
revenue models demands a closer relationship where the actors are considered collaborative
partners, jointly working to reach common goals. Unlike the traditional product development
process with its typical tollgates and decision points, evaluations are suggested to be a recurring
activity in the development process for services due to faster development of offerings and less
physical parts affecting manufacturing and other time-consuming activities.
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An activity much highlighted by respondent, both manufacturers and experts, is to transform the
product-centric organization to become a more service-centric one, successful at delivering
value-in-use. A mature product manufacturer’s decision to adopt a more outcome-based revenue
model may, for example demand education or recruitment of staff to secure new capabilities and
core competences. Also, new ways of thinking are demanded to successfully adopt new working
routines, resulting in a need to transform the organization culture. As one respondent concludes,
this have shown to be a challenging task for a mature product manufacturer:
‘Quite large and extensive organizational changes are required if you want to deliver services instead of products.
And those transformations are often very painful for businesses to implement and difficult to absorb… There is a
huge difference when mature industry changes compared to new businesses.’ – R9
To transform the organization there is need to consider how structures, processes and routines
can be changed to facilitate a more efficient and profitable product-service system. A consequence
of working more result-oriented is that it demands involvement from several departments. Hence,
there is a need for cross-functional teams and a more horizontal working structures. Also, roles
and communication channels may need to be adjusted to secure efficient processes and long-term
profitability. The R&D, service and selling departments must have a closer communication to
develop smart, connected products that facilitate attractive service offerings easily for the selling
team to promote and for service people to perform maintenance and repair on. This is likely to
demand substantial investments in new capabilities like software and user experience, solution
selling and design-for-use, either by educating existing staff or by invest in outside competence
like consultants. Many respondents mentioned ecosystems and different kinds of partnership as
one way to secure the right competences. However, most cannot yet see exactly who this partner(s)
will be and consider this as an important consideration in the process of designing revenue models.
Lastly, a transformation of this magnitude will demand a new way of thinking and hence, resources
must be put on changing the product-centric culture and way of thinking, a challenge not to be
underestimated. Research within organizational change and how to transform organizations is
comprehensive (Kotter & Schlesinger, 2008), and I believe manufacturers have a lot to gain from
exploring this literature to find effective ways to motivate staff trough such a complete
transformation.

4.3 Sequence of Activities
Based on the knowledge regarding the activities and their content, respondents were questioned
about the activities relative order. These insights are represented in the theme Sequence of
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activities, and the two sub-themes; Initial analyzes and Stepwise implementation and rollout, see
Table 6, were representative quotes and their connection to the codes are presented.
Table 6. Representative quotes for the theme 'Sequence of Activities'.
INITIAL ANALYZES
Respondent Representative Quotes
Code
R11
So, I think you need to be clear about what you are good at. And develop your
revenue model out of that.
R6
You will have to be better at differentiate and choose between potential
businesses and customers. Some might be more standard, both the business Set strategic goals
model and the solution, because it is not worth the effort. At some others, you
might put some extra effort because there are bigger opportunities to do
business out of it.
R8
The first thing to do is to make an analyse, what value proposition is it that we
are going to develop to the customers? You will find that value proposition if
you analyse the customers’ pains, gains and jobs. You start in the customers’
Understand
challenges!
customer's needs,
R11
I think it goes back to if you can add value to the customer’s process, they pay
problems and
for it. They understand their pain points and if we can address those pain
processes
points through IoT, they will pay for it. And to the extent you address the
customers pain points will determine, I think, how profitable you can make
that revenue stream.
STEPWISE IMPLEMENTATION AND ROLLOUT
Respondent Representative Quotes
Code
R11
When we launched that product, we tried across Europe but that didn’t work.
We ended up going to specific customers and specific markets and just try out
and adjust as it was adopted.
Roll out to specific
R15
But I don’t believe you can reason like that when it comes to services were the customer segments
and/or markets
uncertainty is much higher. Then you typically have to choose some small area
in some country that is suitable and mature enough in relation to what you aim
to do. And then you will test this revenue model locally in some city or similar.
R16
Because I don’t think you can do and run everything directly just like that.
Firstly, you won’t learn, secondly, the customer won’t keep up. I some cases
you will be able to do it but I think that you must identify the journey and then
we learn along the road and then we build on.
Build content
R13
One advantage when working with IoT or digitalization is that you can start
gradually
small and add new updates gradually. It is easy to build content gradually so
you don’t need to have a solution that is 100 percent finished, instead you can
say ‘this is where we are going, but we will start with delivering A and B’, and
then you take it further when you know how the customer are receiving it.

In what order activities should be performed and what activity to begin with, was generally a more
challenging question for the product manufacturers to answer, and most expressed that the
answers were more of believes or guesses than known facts. This seemed logical since most of the
respondents were still only just beginning their development efforts. However, some suggestions
on the overall order of activities were proposed, a representative one sounded:
‘Start by identifying four to five key customers, have a close customer relationship, discuss the offer and revenue
model, test.’ – R7
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As the sub-theme Initial analyzes implies, several respondents suggested that the process should
begin with a kind of situation analysis, were the manufacturer first analyses its strengths and
weaknesses and develops the revenue models out of that. It becomes a way to secure that you can
deliver what is promised, and that you are aware of the organizational implications and hence, can
choose a suitable level of service integration based on the resources you are willing to invest.
Furthermore, efforts must initially be put on considering the own strategic goals and what kind of
business you as a company want to be. As one respondent put it:
‘It comes down to what do you want to be as a company. You know, what do you want to be. Do you want to be
expert on producing? Or do you want to be experts on the equipment that produces?’ – R11
Due to the process’ customer centric character, an analysis to understand customers’ needs,
problems and processes is suggested early in the process to know who you want to create value
for, and what that someone is willing to pay for. It is when the manufacturer understands how to
add value to the customers, it is possible to build an attractive and profitable product-service
solution. An aspect to consider is that many customers probably do not know straight away the
possibilities with smart, connected product and how they might add value to their business. Hence,
the provider will have to make thorough analyzes early in the process to understand the customer’s
needs and be able to suggest attractive product-service offerings. In the word of one respondent:
‘What we believe is the big change is that you have to be very customer focused. You must put a lot of time and
energy at understanding the customer’s business, because it is how I can help the customer improve his process that
will give me the opportunity to do my business’ – R6
When considering the implementation phase of a new revenue model for integrated productservices, a stepwise rollout, rather than a full rollout to mass markets, is what is suggested by
most respondents. This can either mean that you rollout a solution to a curtain customer segments
or markets, e.g. customer with huge production quantities, a specific product group or a curtain
geographical area. A motivation to stepwise implementation is that it enables content to be built
gradually into the offering. The revenue models can be adapted along the road as the company
learn more about possibilities with new technical solutions, and the value offering is expanded
with new services as products become smart and connected. In that sense, a stepwise
implementation facilitates a good balance between opportunity and risk by giving the manufacturer
the possibility to add features and more advances services, like optimization of product
performance and self-diagnostics, as customers matures and the acceptance increases. Also, as
more products at different markets becomes smart and connected, the manufacturer can build a
global knowledge about the machines and their performance, something a single customer cannot.
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In that way, the manufacturer can improve performance parameters and add new offerings e.g.
improved availability or cost savings. Finally, an opinion expressed by both product manufacturers
and experts are that it is important to not get stuck discussing possible roads by the conference
table. Since no one have the answers on what the best approach would be, it is better to try
something and then adapt and correct as you learn.
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5 TOWARDS

A

DESIGN

PROCESS

FOR

SMART,

CONNECTED AND INTEGRATED PRODUCT-SERVICES
From the analysis emerges a processual framework, more similar to agile approaches to innovation
(Cockburns & Highsmith, 2001), than the more conventional stage-gate approach, which follows
a more sequential and stepwise logic (Cooper, 2014). This chapter presents a process for how to
design revenue models for smart, connected and integrated product-services, which can be
considered a visual representation of the empirical findings. The processual framework attempt to
illustrate the most significant characteristics, and in the same time the author has been given space
to elaborate with her own ideas and creativity. The process phases are built around the identified
activities and their suggested order, and overall process characteristics permeate process layout and
each of the phases.
The process is developed to provide guidance for mature product manufacturing companies
wishing to explore business opportunities connected to their smart, connected products, and are
going through the process of designing revenue models for integrated product-services. The
process can be used as a roadmap and may serve as a point of departure for discussions on how
to explore business opportunities and create viable revenue models for integrated product-services.
Furthermore, it may serve as decision support on what should be considered when trying new
revenue models, and when to give a new model a green light. The iterative process and its ten steps
are divided into three phases; Insight, Experimentation and Implementation, see Figure 3. The
lengths of the steps represent a relative time perspective to create a visual image of how time ought
to be allocated.
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Figure 3. Processual framework for designing revenue models for smart, connected and integrated product-services.
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The Insight phase aim to set direction for the manufacturing organization and create
understanding for the customers’ needs. The first process step begins in the manufacturing
organization with an assessment of strengths and weaknesses, to identify which core competences
to build new offering around and thus secure that the new offering does not lacks anchorage in
existing capabilities. Also, an analysis of external aspect like opportunities and threats is suggested
to understand what current developments and trends that are effecting the markets you are
operating in, and the markets a firm potentially what to explore. This analysis is used as a
foundation to formulate strategic goals for how the organization will address and manage
digitalization, and to what extent offerings will include value-in-use. Efforts should be put on
aligning product and service goals with strategies for digitalization and IoT. A tool to use when
deciding on how far towards a servitized organization the manufacturer want to move, is Tukker’s
(2004) three stages of service integration; product-, use and finally result-oriented, from pure
product to pure service. By stating the current position along the axis, and discussing consequences
when moving towards a result-oriented organization, you secure that you have considered
implications before deciding on goals and strategies. When the strategy is set, next step is to choose
one to five key customers to perform tests at. These can be chosen based on their willingness to
participate, convenient location or product group, business potential in relation to what the
manufacturer want to test, and so on.
The manufacturer then must invest resources during the next step to create a thorough
understanding for the customers’ problems and needs. This knowledge is acquired through
observations at the customers’ sites and through interviews with customers and identified
stakeholders. Different needs are likely to vary in importance depending on customer and
stakeholders. This step therefore ends with a ranking of needs according (Ulwick, 2002), where to
determine which one/ones to move forward with. The suggested ranking system is inspired by
Ulwick’s (2002) Outcome-Driven Innovation process, where each need is positioned in a graph in
relation to it importance for the customer, and how well it is fulfilled. One to three needs with
high importance and low fulfilment are then selected, due to their high improvement potential, to
move forward with in the process. The first phase ends with a strategic alignment between the
provider organization’s goals and the customer’s goals. This step ensures that the identified need(s)
to target does not oppose or contradict defined strategies, or will demand too much of the
manufacturer in term of new capabilities to move forward and execute tests.
The Experimentation phase begin with a set-up of test conditions, which includes choosing the
technical solution(s) as well as the revenue model(s), to test on the key customer(s). The choice of
technical solution includes both hard- and software components, and when choosing a revenue
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model, Bonnemeier, Burianek, and Reichwald’s (2010) seven categories might serve as basis. Some
manufacturers will test several revenue models on one technical solution, for others it will be more
suitable to try the same revenue model but in combination with different technical solutions, most
important is to choose a combination that is in line with both parties’ strategies and goals. The
combinations are then tested during the next step, at the chosen key customers’ sites. This step
mainly includes monitoring and gathering of data to be used as statistics during the next step.
Minor adjustments and adaptions of the technical solution and/or revenue model might be
performed during the tests, however the more extensive changes take place when the tests are
finished and the process progresses into the evaluation step. A thorough analysis of the test results
and the solution’s and revenue model’s ability to fulfil the chosen customer need(s), facilitate a
continuous learning process were the manufacturer get the chance to learn from the outcome.
Some of the tested combinations of technical solutions and revenue models might have work out
perfectly, while some others were less successful. This step therefore ends with a decision point
where each combination gets a GO/NO GO-decision. Thus, the combinations where either the
technical solution or the revenue model, or both, did not turn out the way you had hoped, should
either get a NO GO-decision or be recirculated with new test conditions and/or different key
customers. The combinations with satisfying results are pushed forward to the last process phase.
The Implementation phase begins with an organizational transformation where internal
processes and routines are adapted to be able to effectively develop and deliver more servitized,
value-in-use offerings. Structures likely needs to be re-organized to facilitate cross-functional
teams, and depending on the new value offering it might be need for investing in new capabilities,
either by educating staff or by recruit competence from outside the organization, to be able to
deliver upon what is promised. The size of the transformation is dependent on how far from the
current state and existing value offering the manufacturer want to move. Is the organization highly
product-oriented and intend to implement a value-based revenue model and become resultoriented, i.e. move from one extreme to another, a greater organizational transformation will be
needed than if they had wished to implement a usage-based one. The last step is a large-scale
rollout where the offerings with a GO-decision are released to a larger market. Notably is that
large-scale rollout means different things for different manufacturers, it may mean implementation
on a larger geographical area or for a curtain product group. The choice of market to rollout the
solution to, is determined by which key customer you tested the solution on. Then you either roll
it out stepwise around the world, or you can do a vertical implementation where you begin with a
few customers and add services to their offerings until you have a full service offering and only
then broadens to other customers.
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6 DISCUSSION
This study has enhanced knowledge on how revenue model for smart, connected and integrated
product-service come about, by developing a processual framework adapted to guide
manufacturing companies. Since a viable revenue model is considered a key to a profitable business
(Ng, 2010; Veit, o.a., 2014), and the manufacturing industry are struggling to create new revenue
streams by making their mature products smart and connected, knowledge about the process to
design revenue models in this context is much needed. The findings are particularly important due
to the ongoing trends of servitization and digitalization of the manufacturing industry, where
mature products risk being caught in the commodity trap, and making the products smart and
connected is one way of avoiding that. This is creating new revenue streams often connected to
offering value-in-use, and possibilities to use innovative revenue models to capture the value
created.

6.1 Theoretical Contributions
Many authors have studied servitization and its impact on the manufacturing industry. The same
goes for the research discipline of digitalization and IoT, even though it is considerably younger.
However, it is not until the last few years research has begun integrating the two areas and
exploring touch points between them. An integration is highly relevant when advanced technology
facilitates more use- and result-oriented offerings, which for many mature manufacturing
companies is a new way of developing and selling products and services. More recent studies
explore digitalized PSS (Lerch & Gotsch, 2015), what digital methods that companies has
developed to offer higher value-added services (Coreynen, Matthyssens, & Van Bockhaven, 2017),
and study digitalization capabilities as enablers of value co-creation in servitizing firms (Lenka,
Parida, & Wincent, 2017). Still, even though the trends of servitization and digitalization have
begun to be explored jointly, no prior research has been found to explore the process when
designing revenue models in that context. This study thereby contributes to the integration of
these two historically separate research areas, by viewing digitalization as an enabler for increased
servitization within the manufacturing industry, and discuss the areas together to understand the
challenges when developing revenue models for integrated product-services.
Furthermore, the research contributes to the revenue model literature by addressing the process
behind the choice of revenue model that in a sense, can be considered a precondition to the
existing literature that focus on different revenue model categories and their characteristics
(Bonnemeier, Burianek, & Reichwald, 2010), or pricing strategies (Hinterhuber & Liozu, 2014),
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but rarely address the process under which they emerge. Rather, prior studies express the choice
of revenue model as a momentarily decision, hence, knowledge on which activities to perform or
when, is scarce. This study explores the processual aspect and consider the steps leading up to the
decision on what revenue models to offer customers. The findings thereby expand exiting theories
by providing insights on the specific activities to perform when designing revenue models. These
insights also add to the digitalization literature by connecting revenue model theories to the ones
on smart, connected products.

6.2 Practical Contributions
Since the process of designing revenue models for smart, connected and integrated productservices are new for many traditional manufacturing companies, there is need for guidance to
support activities and decisions towards becoming a provider of advanced product-services.
Existing literature mainly provide a pallet of different revenue model categories for managers to
choose from (Bonnemeier, Burianek, & Reichwald, 2010), however little managerial support is
provided on the processual aspects and what steps to take. This study offer managers a stepwise
process to follow, with hands-on suggestions on what activities to perform and aspects to consider
when designing revenue models. In that sense, the process act as a communication platform for
discussion, as well as decision support for management within manufacturing companies.
The visual representation makes the process easier to grasp and turn something that may be seen
as ‘fluffy’, into something more tangible. The agile and iterative approach highlights the difference
between this process and the traditional sequential product development processes, which is
necessary for management to acknowledge to be better prepared to handle new sorts of challenges.
The framework also communicate that the process does not need to be so dramatically and
revolutionary, and that there is possible to begin small, iterate and develop the new value offer as
you learn and develop new capabilities.
By integrating the outcome of this study, the processual framework, with prior literature on
revenue models, managers get a more comprehensive support when developing revenue models
for their smart, connected and integrated product-services. Managers can follow the process
phases, where existing theories provide input and describe what specific choices that can be made
in curtain steps.
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6.3 Limitations and Further Research
Although findings provided several contributions to the revenue model literature, the study has
limitations that should be considered when interpreting the results. Accordingly, the limitations
provide a starting point for future research. First, even though several manufacturing companies
and experts within relevant areas have been interviewed, the research is still limited to a single case
study design. A multi case study would enable a cross-case analysis, which would have facilitated
further comparison and more generic findings with increased the generalizability.
Second, the study was performed in the context of mature product manufacturing industry,
limiting the findings and hence, the process’ design to mainly be adapted to handle preconditions
in that context. Thus, future research could preferably explore the possibilities of adopting the
process on less traditional manufacturing companies and other industries. Third, the depth of the
process is limited to activities and what should be happening during the process’ phases. Further
insights are thus needed on decision points during the process and what the outcome of each
phase should be. Fourth, since this study merely aimed to develop theory, further research may try
and test theory to validate its practical contribution. Also, by practically test the process the time
perspective i.e. the length of the steps, could be validated and adjusted.
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APPENDIX I – INTERVIEW PROTOCOL
Concepts to define in advance:
§

Servitization

§

Smart, connected and integrated product-services
o Act as an enabler for increased servitization

§

Revenue model
o Do not represent the whole business model but simply the revenue source, its
volume and distribution

§

Mature industry/products
o Products that has been known to the market for a longer period of time and who’s
functions are relatively unchanged

The purpose of this thesis is to enhance knowledge about how revenue models for
smart, connected and integrated product-services come about.

Koncept att definiera i förväg:
§

Tjänstefiering

§

Smarta, uppkopplade och integrerade produkt-tjänster
o Fungerar som en möjliggörare för ökad tjänstefiering

§

Betalningsmodell
o Representerar inte hela affärmodellen utan endast intäktskällorna, deras volym och
distribution

§

Mogen industri/produkter
o Produkter som funnits på marknaden under en lång tid och vars funktioner sett
förhållandevis desamma ut

Syftet med detta examensarbetet är att förbättra kunskapen om betalningsmodeller
för smarta, uppkopplade och integrerade produkter-tjänster

I

Servitization
1. What integrated product-services are you offering your customers today? / Vilka
integrerade produkt-tjänster erbjuder ni era kunder idag?
2. What are your company’s goal regarding distribution between revenue sources (product
vs. service)? / Vilka mål har ditt företag gällande fördelningen mellan inkomstkällor
(produkter kontra tjänster)?
3. What are the consequences/effects, according to your experience, when moving from
being

a

product

provider

to

a

product-service

provider?

/

Vilka

är

konsekvenserna/effekterna, enligt din erfarenhet, när företag går från att sälja produkter
till att tillhandahålla kombinationer av produkt-tjänster?

Digitalization as an enabling technology
4. In what way, do you use IoT/advanced technology to create value for the customers? / På
vilket sätt använder ni IoT/avancerad teknologi för att skapa värde för era kunder?
5. What do you consider to be success factors in order to become a profitable provider of
smart, connected and integrated product-services? / Vad anser du vara framgångsfaktorer
för att bli en lönsam leverantör av smarta, uppkopplade och integrerade product-tjänster?

Revenue models
6. How are your revenue models for your smart, connected and integrated product-services,
designed? / Hur är era betalningsmodeller for smarta, uppkopplade och integrerade
product-tjänster designade?
a. Which are the revenue sources, their respective volume and distribution? / Vilka
är intäktskällorna och hur ser deras respective volym och distribution ut?
7. In what way, if any, have you developed/changed your revenue models when your
products have become smart and connected? / På vilket sätt har ni utvecklat/ändrat era
betalningsmodeller när era produkter har blivit smarta och uppkopplade?
a. Do you have any new revenue sources? / Har ni några nya intäktskällor?
b. How has the volume of each revenue source changed? / Hur har respektive
intäktkällas volym förändrats?
8. How does your process look like when designing revenue models? / Hur ser er process ut
när ni designar betalningsmodeller?
a. What phases do you go through? / Vilka faser går ni igenom?
b. What is the outcome of each phase? / Vad är outcome i respektive fas?
II

9. What are the critical aspects to consider when developing revenue models? / Vilka kritiska
aspekter bör tas med i beaktning när man utvecklar betalningsmodeller?
10. What are the challenges when developing revenue models for smart, connected and
integrated

product-services?

/

Vilka

är

utmaningarna

när

man

utvecklas

betalningsmodeller för smarta, uppkopplade och integrerade produkt-tjänster?
11. What is special when designing revenue models for smart, connected and integrated
product-services for a mature industry? / Vad är speciellt när man designer
betalningsmodeller för smarta, uppkopplade och integrerade produkt-tjänster på en mogen
marknad?
12. What revenue models lead, in your experience, to profitable businesses when products
become smart and connected? / Vilka betalningsmodeller leder, enligt din erfarenhet, till
lönsamma affärer när produkter blir smarta och uppkopplade?
13. Can you give an example of a situation/revenue model where: / Kan du ge ett exempel på
en situation där:
a. The customer was the most profitable party

/ Kunden tjänat mest på

betalningsmodellen
b. Your company was the most profitable party / Företaget tjänade mest på
betalningsmodellen
c. Both parties experienced a win-win situation / Både parter upplevde en ‘win-winsituation’

Final questions
§

Is it ok to write your name and the company’s name in my master thesis?

§

Have you come to think about anyone else that might be suitable for me to talk to?

III

